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FOREWORD

This is an index of all publicly available papers by staff
members of the Center for Naval Analyses, either issued as CNA
publications or published outside in the professional literature. Our
purpose in issuing this index is to increase the usefulness of these con-
tributions to the scientific and scholarly community.

This index , fifth in the series of Selected Publications Indexes, is
brought up to date periodically. Recipients are on a permanent distribu-
tion list and will be sent new editions as they are issued.

ANDREW P. BORDEN
Executive Vice President
And Acting President
Center for Naval Analyses
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I. INTRODUCTION

This publication updates and supers$çs_the issue. 4 a d P e ~~~~~t. l97S. It has been
prepared to make readily available the titles and abstracts of unrestricted publications by the
Center for Naval Analyses. It includes formal publications issued by the Center, books authored or
co-authored by CNA employees and presentations and articles published in the open literature.

Description of the Center for Naval Analyses

CNA is a private, non-profit , research organization operated on behalf of the Navy Depart-
ment by the University of Rochester. The type of research conducted for the Navy falls into two
broad categories:

(1) The operations research activities cover a broad range of naval activities including
antisubmarine warfare , air warfare , submarine warfare, fleet air defense, naval communications, and
tactical development and evaluation. Emphasis is placed on exercise design , reconstruction, and
analyses ; and in helping fleet commanders by developing new tactics and providing reliable data for
planning operations.

(2) Warfare technical and support studies deal with the relationship between technology
and system performance ; and problems of choice concerning the use of scarce resources, be they
weapons, e’~uipment , people, budgets, or the like. These studies are undertaken to provide
decision-makers with meaningful analytical information that is relevant to a particular set of issues
and alternatives.

The Center was formed in July 1962 to bring together under single management several
research groups that were conducting operations research and systems analysis studies for the Navy .
Consolidation of research activities under a single management provides a degree of flexibility and
comprehensiveness that otherwise could not be easily achieved.

CNA is the direct descendant of the Antisubmarine Warfare Operations Research Group
(ASWORG), organized in 1942 as the first formal operations research organization in this country .

• ASWORG’s first problem was to help defeat the U-boat, and its solutions have become classic
examples of O.R. techniques applied to a naval problem. At the close of the war Fleet Admiral
King and Secretary Forrestal concluded that much of the unique value of the organization was its
ability to provide an independent, unbiased, and scientific viewpoint. The wartime arrangement was

• continued by means of a contract with M.I.T. The value of placing scientific analysts at sea and at
command headquarters to develop immediate and practical answers to tactical and planning
questions was proven during the war , and has been continued through an on-going field program
involving approximately 20 percent of the CNA staff.

CNA’s research is carried out by five research groups that are organized and staffed to bring
inter-disciplinary expertise to bear on specific problem areas.

The Operations Evaluati on Group, the oldest military operations research group in the
United States, is concerned with tactical analyses for immediate or near-future use by the Office of
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the Chief of Naval Operations and the operational and test commands. Its çrogra m Consists of
assistance in the design and analysis of fleet exercises , evaluation of new equipment , operations , the
development of tactical doctrine to improve operational effectiveness and the assignment of
representatives to 33 naval commands.

Institute of Naval Studies. The studies of the Institute fail into four categories: (1) studies
relating political and economic conditions or influences to naval strategy , (2) supply, logist ics , and
naval industrial facilities, (3) manpower and personnel , and (4) resource allocation and cost. These
elements — strategy , logistics, resources — cut across the major missions of the Navy .

The Marine Corps Operations Analysis Group supports the Marine Corps through operations
analysis and studies the cost and effectiveness of alternative force structures , ground and aviation
weapon systems, and logistic systems; analysis and evaluation of amphibious assault concepts and
operations; design and evaluation of tests of new organizations , new equipment , doctrine , and
operations. CNA representatives from MCOAG are assigned to Fleet Marine Forces, Atlantic and
Pacific , and the Marine Corps Development and Education Center (MCDEC). Additional support is
provided MCDEC by the staff in Washington. All research and study efforts are coordinated with
staff officers at Headquarters, Marine Corps. Operational test and evaluation support is integrated
with the capability available to MCDEC.

The Naval Warfare Analysis Group conducts cost-effectiveness and technical analyses that
focus on Navy procurement and program decisions in antisubmarine , undersea , an d strategic
warfare. Some of these analyses draw heavily on the physical sciences and engineering; others are
concerned with the resource allocation effects of development and procurement programs. In the
main, N AVWAG studies force level and force mix problems to help the Navy understand better the
implications of competing demands on its resources. The NAVWAG program also includes studies
that deal with broad strategy problems, relating mainly to the Strategic Arms Limitation Talks and
various alternative NATO strategies.

The Systems Evaluation Group conducts system and technical analyses in tactical air
warfare, fleet air defense , sur face warfare , and communications. The system analyses deal with the
size, mix , and utilization of future forces and with the costs of buying and operating them. In the
technical analysis effort , emphasis is placed on analyzing the relations among technical charac-
teristics , costs , and performance; determining the feasibility of new system proposals; forecasting
the technological capabilities of the United States and potential adversaries ; and studying the
interactions between systems and the environment in which they are employed.

In addit ion to these five operating groups, CNA has a Public Research Institu te, which
conducts studies for government agencies concerned with non-defense problems.

Type of Publications

This index includes formal publications sent to the Nationa l Technical Information Service
for dissemination and material published in the open literature . The publications , with parenthetical
lette r codes used in this index , are described below:

1.2
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Reports. (OER )
This type of publication is not now issued by CNA. They were reports on
a large analytical effort requiring many man-weeks and normally received a
wide distribution; they are now issued as studies.
Studies. (CNS, INS, N WS. OES, SES, PR!)
These are the publication forms normally used for the results of Research
Projects requiring more than a few man-weeks of analytical effort . Studies
are usually complete, self-substantiating analyses that provide a basis for
executive decision , or for recommendation to higher authority . Studies are
originated by any one of the various operating groups within CNA and the
Public Research Institute. PRI also issues Reports on continuing research.
They represent the best opinion of CNA at the time of issue.
Interim Research Memoranda. (NIRM , OIRM)
These publications are now issued as Research Contributions.
Research Contributions. (CRC. IRC, MRC, NRC. ORC)
These are cohesive presentations of analyses performed or data collected
by a member of the staff in connection with a larger CNA effort . In some
cases a part of a study may be issued as a Research Contribution, to reach
an audience different from that addressed by the study.
Professional Papers. (PP)
A relatively new type of publication ; they are scientific and technical
reports, articles for professional journals, lectu res, speeches and similar
material not appropriate for publication as a CNA Study or Research
Contribution.
Articles Appearing in Professional Journals. (A)
Articles written by an individual while employed at the Center for Naval
Analyses, which were published in a professional jou rnal but not issued as
a Professional Paper.
Presentations. (P)
Unrestricted presentations given by an employee of CNA. Many are for-
mally published in the proccedings of the meeting where presented.

Books. (B)
Any book published and authored or co-authored by an individual while
employed by CNA.
Other CNA Publica tions. (M)
Any publication which does not fall into one of the above categories.

Publication Requests

In all cases where a publication has been sent to the NTIS the AD number appears
following the entry . Requests for these publications should include the AD number and be directed
to:
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National Technical Information Service
Operations Division
Springfield , Virginia 22 151

All formal publications issued by CNA are indexed in the “Index of Studies and Reports”
and the “Index of Research Contributions.” These indexes are available to persons with established
need-to-know through channels for classified material.

Additional copies of this index are available. Requests should be directed to:

Management Information Office
Center for Naval Analyses
1401 Wilson Boulevard
Arlington, Virginia 22209
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SECTION II

SUBJECT INDEX

Air Strike Operations force projection CRC 225
air launched ordnance effective ness model P 1021 maintenance CNS 1025, 1060; CRC 206, 212,
air to ground gunnery simulation , computer pro- 214, 275; PP 23, 24, 62, 66; INS 18, 28, 32,

gram CRC 158; OIRM 43 38
bombardment , high performance seaplanes OES 384 Navy and Marine Corps flight activity CRC 160
bombing missions, long range OES 394 procurement , replacement policies, cost analysis
bombs, ballistic drag coefficients CRC 29; OES 684 PP 24, 66; IRC 23; A 1023
bridges, effectiveness of A.l attacks OES 688 radar cross section , method for determination
future air tactical weapons , evaluation methods OIRM 24

OES 665A sortie rates OIRM 5; ORC 52
Kamikaze attacks on ships, ‘NW U , history OES 741 takeoff ground run distances , CTOL, STOL, esti .
kill probability mation method OIRM 37

calculation methodology NRC 23; ORC 55 V/STOL technology status OIRM 15
complex target coverage, computer program VIOL NRC 31

OIRM 45; ORC 68 vulnerability, Korean data OES 467
target kills calculation , computer program NIR.M

11 , 12; NRC 57 - Amphibious Operations
weapon pattern effectiveness CRC 6, 129 command and control , roles, staff fu nctions and

Korean War data NWS 64; OES 467 relationships CRC 105, 109
missile force , optimum employment A 1017 Crete , Iwo Jima, battle results OIRM 35; A 1010;
runway cutting, computer program OIRM 40; ORC M 1008

72 ship unloading, simulation model PP 96
sortie rates OIRM 5; ORC 52 vertical assault lift , computer simulation model

NRC 62
Aircraft

attack A-7, pipeline cost factors INS 28 Anti-Air Warfare
CTOL and VTOL, comparative analysis NRC 35 air combat maneuver conversion model CRC 274
fighter analytical elements of fleet air defense planning P

evaluating air to air engagements between fighter 1035
A/C CNS 1077 Vol 1 area defense , optimu m employment , computation A

F-4, investment model , reworking IRC 31 1017
pipeline optimal size PP 14 decoys, imperfect ORC 69

F.9J, service life IRC 23 fleet defense
F-14, spare parts , stockage and ordering CRC against Kamikaze attacks OES 741

186 interceptor , aircraft , Monte Carlo computer
F.l 1 IA , cost analysis, subsonic analog CRC 1 simulation model CRC 147

seaplanes, bombardment missions 0ES384 mathematical evaluation of AA firing tests OES
transport , general NWS 4 248, 261 , 262

C-5A, rapid deployment P 1001 missiles, surface-to-air , intercept capabilities, corn.
other puter program OIRM 4; ORC 61

attrition , acceptable and unacceptable rates
OIR1~l 29 Antisubmarine Warfare

combat losses in SEA 65-72 M1029 attack model OIRM 22
cargo for air freight , selection of P 1010 barrier
cost of squadron operation PP 62 design optimization , kinematic solution M 1006
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Antisubmarine Warfare — Continued in 1969 M 1005
opti mum probability of detection OIRM 6 independent field assignment PP 191

convoys, routing A 1007 manpower studi es B 9, 10
countering wolfpack operations A 1066 review of CNA by LCdr. in R.N. PP 197
engagement by aircraft carrier CRC 137 review process PP 182
game study program M 1017

non-linear suboptimization , allocation CRC 23 suppo rt personnel ,
search , helicopter vs. submarine CRC 24 validity of applicant interview form PP 88, 168
two person zero-sum, analysis A 1007, 1008 validity of employment tests scores PP 63

kill probabilities , calculation computer program and
model OIRM 18; ORC 47, 60; M 1020 Chemistry A 1054

operations research methods, WW II OER 51
searching for submarines by acoustical means Civil Defense A 1016

M1027; 1030
with binoculars OES 624 Communications

SSK approach to target , minimizing the time OIRM command information flow , in formation retrieval
21 ORC 77

studies , operational data requirements P 1020 delays, computer piogram ORC 66
tactical analysis, semi-Mark ov process PP 25 DNC-l4 frequency predictions and operational ex-

perience CRC 278
Archeology PP 58 interference effects , message delays OIR M 8

mathemat ica l  model , communications system
Arms Control and Disarmament simulation OIRM 23

inspection policing strategy PP 54 message subject coding CRC 279
naval arms limitation, Adm. Gorshkov ’s views M satellite repeaters , channel capacity IRC 14

1024 value of information , implications for command
Soviet Naval arms limita~”n PP iSO systems IRC 10

Atmospheric Research and Meteorology Computer Operations , Programs, Models and Systems
capital assets CNS 1052 CNA computer programs
radiant energy attenuation , haze , fog, clouds , rain , 48-62P, personnel supply training and procure-

atmospheric conditions NWS 61 ment ORC 50
thunderstorms, high altitudes , tropics A 1048 2-63P, bomb damage assessment on runways

OIRM 4O
Attrition Rates 13-63P , complex targe t coverage OIRM 45; ORC

aircraft attrition , acceptable and unacceptable rates 68
OIRM 29 18-63P , air-to-ground gunnery OIRM 40, 43

convoy attrition CRC 17 , 113; NRC 42; OES 533 58-63P , sealift capabilities and attrition , event
Lanchester’s attrition rate coefficie nt OIRM 35; A store NRC 42

1002, 1010; M 1008 l3 -64P, antisubma rine attack ORC 60
military personnel , predicting premature enlisted 22-64R , convoy attack probability model CRC

attrition CRC 341, PP 177 17
WW II , Kamikaze attacks OES 741 26-64P, CVA logistics supply, vulnerability in

AAW/ASW environment NRC 50
Book Reviews PP 104; A 1053 32-64P , Simpson ’s rule, integration techniques

CRC 6
Center for Naval Analyses 37-64P , surface to air missile firepowe r ORC 61

Annual Reports M 101 1 38-64P , logistics , supply, IBM 7090 NRC 47
cost analysis , plans and activities M 1009 l3-65S , DATA subroutine CRC 14
development M 100 1 14-65S , EVENT subroutine CRC 11
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Computer Operations, Programs, Models and Systems - for rectangular or line target NIRM 12
Continued MACE, anti-convoy effectiveness CRC 113

1 5-65P, amphibious ship-to-shore movement PP MOD I SAM , anti-air simulation OIRM 4
96 Monte Carlo simulation, evaluation of Inter-

17-65P , runway cutting, CDC 3400 computer ceptor aircraft CRC 147
ORC 72 multiple linear regression , calculation , Program B

18-65P, amphibious operation , vertical assault 34TCNA PP 48
lift NRC 62 NARM , Navy Resource Model, UPDATE CRC

2l -65S, RKUTTA (Runge-Kutta) CRC 12 226
22-65S, Simpson’s rule CRC 13 NARM , Navy Resource Model report generator
4.66S, EP.RF subroutine CRC 20 CRC 256
5-66S. RANUMB subroutine CRC 20 officer projection model CRC 249
6-66S, GR1’~UMB subroutine CRC 20 peer ra ting and soclometric data analyzer

22-66S, GRANTAPE subroutine ORC 74 (PEER) A 1044
56-66S, exterior ballistics CRC 29 random number generator A 1043
76-67, discrete Fourier transforms, Fourier series regression estimation of event probabilities, pro-

ORC 81 gram package (REEP) IRC 13
19-69 , weapon pattern effectiveness III , Monte study of land-air tradeoffs (SlAT) computer

Carlo CRC 129 simulations sensitivity test CRC 142
6.70, air-to-ground gunnery simulation, Monte survival probability OIRM 28

Carlo (AIRTOGR) CRC 158 tactical warfare simulation program (TWSP)
un-numbered programs - NRC 63; A 102 7

air strike kills, sortie rates NRC 57 trajectory parameters calculation, computer pro.
AFPM, aircraft force projection model CRC 225 gram ORC 51
ALORS, air launched ordnance study model P unbalanced analyses of variance CRC 164

1021 computer systems
barrier detection probability ORC 73 allocation of computer time by university corn-
CNA 50 nuclear exchange model , Lagrange puter centers A 1075

multipliers method CRC 133, 173 Chinese character recognition PP 156
communication delays, curve fitting, program information

ORC 66 error detection in retrieval data PP 189
dive and glide bombing error sensitivity, IBM processing and outcome forecasting PP 188;

7090 NIRM 11 CRC 290 Vol II
DPEN subroutine NRC 64 retrieval , applications MRC 6; A 1005
enlisted personnel projection and simulation man-computer dialogues, programming system

modelP lO3S W l38
FACTRAN, Factor Analysis Program PP 106, medical intensive care monitoring, application

107 PP 40
Fisher Exact Probability Test , program flow Monte Carlo simulation to evaluate scheduling

charts CRC 108 rules CRC 25
• Fortran language Navy Resource Model (NARM) CRC 226; M

radar detection model CRC 321 1013
forecasting outcomes of multilateral negotia. oç~ ating system for CDC 3400 computer

tions CRC 290 Vol Il (SCOPE) CRC 104
GLOBALL and GLOBEMAP to calculate global professional pipers generation A1081

ranges and suthce areas CRC 266 search memories for track-while-scan systems
kill probabilities OLS 696

for attack on submarines OIRM 18 sensitivIty tests, computer simulations experi-
for certain ASW tactics ORC 47 mental design techniques CRC 142
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Computer Operations, Programs, Models and Systems — Navy Resource Model (NARM ) CRC 226, 256;
Continued PP 110; M 1013

simulation , selection of factors 8 2 Oil, adjusting allowable costs CRC 308
software , import ance PP 87 overseas homeporting, balance of payments costs
visual textures perception , genera ted, printed by CRC 271

computer A 1045 research and development obligations, 58-69
CRC 172

Cost Data, Analysis and Methodology resource allocation , sequential flow process,
aircra ft stochastic optimization PP 21

maintenance, cost analysis CNS 1060; CRC 212 , resource implications of alternative forces, input .
222 ; PP 23, 24, 62; INS 18, 28, 32 , 38 output  analysis CRC 134, 180; P 1019

reparable assets, investment model IRC 31 Rehabilitation Act of 1973 cost of imple-
retirement policies, cost analysis IRC 23; A mentating PRI 239-76

1023 Soviet merchant shipping, real costs vs. benefits
squadron operation PP 62 CRC 114

ships NIRM 10 systems cost analysis CRC 21; NRC 22; B 11
automation , U.S. Naval ships P 1036 undersea surveillance system , cost considerations
maintenance , cost analysis IRC 7 ORC 83
replacemen t model NRC 83
sewage and waste disposal PP 91 Detection and Search
surface effect ships, cost determination SRC 8 acoustic detection Ml 027, 1030

othe r aircraft detection , dayli ght OES 368, 430, 470
cost analysis PP 110; M 1009 air sea rescue search OES 250
cost estimating relationships, uses and develop- avoidance in one dimension , continuous-matri x

ment P lOO2 game O1RM 10
cost model , input-output analysis CRC 134, barrier , detection probability, computer program

180; P 1017, 1019 ORC 73
costs of owning, borrowing, and disposing of detection data , processing OIRM 7

publications CRC 342 discrete search and the Neyrnan-Pearson Lemma A
defense system costs period outlay, five-year 1037

system cost , net , present and annual costs helicopter vs. submarine search game CRC 24
CRC 226; SRC 1; M 1013, 1014 , 102 1 ideal search theorem OES 297

drugs, heroin PRI 73-I optimal whereabouts search PP 5
foreign policy, cost effectiveness analysis PP 68 position finding procedures CRC 197, 229; P 1037
health services CRC 203; PP 57 , 60 radar detection model CRC 321
maintenance and end-product , minimal operating raid recognition , sensor oriented surveillance system

level combinations , cost analysis PP 14, 17 , PP 102
19; IRC 31 random walk models for targe t tracking CRC 287

military manpower search and scouting by surface forces , principles
all-volunteer armed forces , budgetary implica- OES 281

tions B 13; M 1019 search and screening, mathematical computation
disciplinary system, Navy CRC 218 methods OER 56
procurement of technically-trained Navy search game OIRM 31

personnel CRC 155 submarine detection by accoustical means M 1027
reenlistment incentives , Navy, cost/ef fective- with binoculars OES 624

ness methodology CNS 1050; CRC 269 ; targe t detection , daylight vision A 1018
IRC 15; P 1015 targe t range CRC 321

training Navy person nel , formal vs. on-the- targe t tracking CRC 285
job PP 83 theory of Passive Acoustic Detection M 1027

— turnove r cost model CRC 170 tracking effectiveness , stochastic model OIRM 41
11-4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- - - - . - ‘ --- - - - — .- - — —~ ,-~ —, --- - - - --- -
~ --— - - --— - -—- - ~— — —-- -~~~~~~~~~~~~~ - - —--- - -—~~ -~~~~~~

L Ecology labor economics
- - effluent discharge limitations , effects on industry earnlnp, comparisons of military and non-

PR! 260-76 milItary CRC 306
environmental impact statements, judicial decisions earning losses to workers CRC 313; PP 165,

CRC 224, 281 169, PP.1 75-2; PR! 199.75
ocean ecology PP 103 full employment , new economics PP 35
oil pollution manpower shortages in local government B 6

effects on economics PP 67 maxImizing total family income PP 33
liability and financial responsibIlity PP 56 turnover , time series analysis PP 170

water resource management A 1057 unemployment data, Canadian , sex differential
P P 2

Economics unemployment PP 173
agriculture regulations, produnion PP 202 effect of government policies PP 151, 157
atmospheric research capital assets CNS 1052 insurance PP 129, 172, 192, 194, 195; PR!
bank 74-1, 75-5; PP.1 40-74, 112.74, 130.75,

credit expansion PP 1, 12, 55 184-75 , 186.75, 197-75, 173-75, 21 1-75,
reserve management PP 71 264-76

consumer price Index, linking a variable weight large-scale nonlinear programming problems P 1032
series CRC 119 livestock prices, economic analysis PP 86

Cuban economy, general discussion P 1029 market economy PP 203
defense resource planning PP 110; P 1041, 1044; M market structure , lagged rank index SRC 6

1013, 1014 medical care PP 81
defense, the value of PP 76 merchant shipping
demand theory, addition of time in the consumers’ free world , international commodity flows IRC

budget , new theorems PP 31, 36 27
domestic air travel operating economics CRC 163 Soviet , economic efficiency CRC 114; A 1067;
earnings, and salaries PP 11 , 30, 109; A 1019; B B 14

13; PR! 73-2 ocean science capital investments CNS 1048
estimators PP 98; A 1032, 1033, 1041, 1061 oil, adjusting allowable costs CRC 308
financial planning, professional meetings P 1022 oil import policy for U.S. CRC 255; B 20
foreign trade , effects of effluent discharge limita- oil pollution effects on economics PP 67

tions on Industry PR! 260-76 optimal input and output levels of a firm P 1031
forestry economics PP 139 petroleum Imports, economic impact of interrup-
hospitals, determinants of emergency and elective tion CRC 245

admissions PP 115; PR! 73-3 regulations of agriculture PP 202
housing, market analysis PP 8 steel imports, effects of trade restrictions PP 165;
industry PP.1 75-2

level , time series data PP 207 price differential between domestic and imports
merchant marine, efficiency and cost reduction 311

A 1055 stock price behavior , estimation of characteristics B
production behavior A 1062 7
R&D expenditures; federal policies affecting PP testIng over identifying restrictions, when dli-

207 turbances are small PP 34, 37
shipbuIlding, U.S•, productivity measurements water resource management A 1057

CRC 131
input-output analysis CRC 134, 180; P 1017, 1019 Uectronlcs and Electronic Equipment
international price stabilization M 1010 bulk electroluminescents efficiency , degradation of
investment decision-making SRC 9, 10; P 1034 PP 196
Japan , UK, Europe, trade , domestic economies IRC electrical and electronic information sources A

28 1006, 1026, 1050
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Electronics and Electronic Equipment — ContInued Ground Combat Operations
electronic warfare concepts A 1042 antI-armor weapons procurement P 1042
FM station costs A 1040 computer simulation sensitivity test, experimental
megnatosttiction resonnant frequencies B 19 design CRC 142
parabolic sound concentrators A 1051 effectiveness, combat US. troops In Crete, Iwo
propagation measurements ELF, SANGUINE Sys- Jima OIRM 35; M 1008

tern PP 112, 113 guided weapons A 1076
reliability of complex systems PP 26; A 1060 Korean War data PP 32; NWS 64
reverberation time of sound calculation B 5 Lanchester’s Law verification , Iwo Jima casualties A :~
systems development and component placement PP 1010
90 tactical warfare simulation program NRC 63; A

television , maximum coverage for minimum invest- 1027
ment P 1023 warfare model validation PP 27

Engineering Gum
nonlinear shock spectrum PP 134 anti-air gunfiring test and data OES 248, 261 , 262
systems degradation A 1069 air-to-ground gunnery, probability of destroying

target , simulation CRC 158; OIRM 43
Games and Models closed-loop control CRC 185; PP 105

air combat maneuvering conversion model CNS hit probabilities CRC 242 ; OER 59
1077, Vol I, CRC 274 methodology for selection to meet military require-

air launched ordnance effectiveness P 1021 ments CRC 307
behavior strategy solutions, two-person zero-sum Naval gunfire in Korea OES 506

finite extended game with imperfect information rapid fire , estimating accuracy parameters CRC 183,
PP64,73 202

deterrent forces OIRM 13 small arms rounds CRC 307
evasion game CRC 244; OIRM 39
game over spaces of probability distributions A h ealth and Education

1008 education
game theory model of convoy routing A 1007 attainment of military and civilian labor forces
model B 13

Code 50 Nuclear Exchange CRC 173 equality, expenditure equalization PP 65
for calculating kill probabilities for certain ASW funding PP.1 312-76

tactics ORC 47 planning, developing countries B 12
for estimating tracking effectiveness OIRM 41 Rehabilitation Act of 1973 cost of Imple.
for evaluating air traffic congestion CRC 169 menting PR! 239-76
for Personnel Inventory planning (VACATE) PP health

179 behavior therapy and cybernetics PP 136
for simulating rapid ship unloading PP 96 comparison, civilian vs. military , systems PP 57
validation PP 27, 158 costs, all-volunteer armed force PP 60

resource allocation model, input-output CRC 134 diagnosis and treatment , decIsion PP 43, 52 , 73,
rules preparation and pre-game activities A 1065 82
simulation, experimentation, and context PP 140 drug treatment and crime PP 175; PR! 75-4
search game OIRM 31 health care delivery system evaluation PP 40
tactical warfare simulation NRC 63; A 1027 heroIn market PR! 73-1
variable cintinuation rate model (VACATE) PP 179 hospitals , admissions determInants PP 115; PR!
war games, analysis data inputs sensitivity tests PP 73-3

13 intensive care monitoring effect of computeriza-
tIon PP 40
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Health and Education - Continued Latin America, mathematical model of regime
malpractice, use of decision analysis to establish change PP 133

its ezistance PP 92 Naval Forces in the South AtlantIc PP 185
medicine P 1040; PR! 74-2 Near East , regional study PP 44
multiphasic screening center , systems analysis of negotiation forecasting p 1045; PP 188; CRC 290,

data A l0Ol Vol Il
Navy physicians procurement and retention parliamentary diplomacy PP 162 ; P 1045

staff ing levels CNS 1023, 1030; PP 121 personal response program, Navy PP 75
patients preferences P 1043 public and elite attitudes on security issues PP 164
periodic health examination program , economics scaling data on inter-nation action A 1034

CRC 203 Shanghai CrisIs, 1932 , PP 208
Soviet

International Policy and Relations nava l presence during Iraq-Kuwa ltI border
Bangladesh Soviet port clearing operation PP 123 dispute PP 122
Berlin crisis 1958-1962 B 17 naval transfers to less developed countries B 21
China and the problem of Japan PP 99 in the Mediterranean 45-70 PP 94
China , post cultural revoluation foreign policy B 18 perceptions of US-USSR rivalry P 1046, PP 190
Cuba port visits CRC 283; PP 145 ; M 1023

foreign policy M 1028; PP 199
futures in the revolution PP 199; M 1028, P Justice, Law and Enforcement
1029 British Official Secrets Act PP 95
military in Africa and- Middle East M 1028; PP education expenditures , equality PP 65

199, 201 environmental impact statements, judicial decisions
Soviet Union relatIons , Intentions , projections CRC 224, 281

IRC 24; B 8; PP 201 Marine Fisheries Law enforcement CNS 1061; SES
Egypt Naval f acilities, Soviet quest f or PP 127 13
foreign policy Navy’s disciplinary system CRC 218

benefit analysis of alternatives A 102 1 - medical malpractice PP 92
Chinese policy A 1068 oil pollution , legal responsibility PP 56
cost/effectiveness analysis PP 68 protecting off-shore structures PP 147
multilateral negotiations PP 188 , CRC 290, Vol

H Labor
crisis decision making PP 41 buildIng trades, Negro employment PP 59
Soviet contacts with Third World Nations PP Canadian unemployment data , sex differential PP 2

155 costs, shipbuilding Industry In U.S. CRC 131
international earnings

incidents , Navy responses PP 174, 204 law, comparison between military and nonmilitary
ocean resources PP 7, 28, 49, 50, 97, 103, 188; CRC 306 impact of training on PP.1 73-2
A 1012 , 1072; P 1025 , 1027 , 1028 earnings, losses to workers CRC 313; PP 165 , 169;
Western Europ ean Leaders , perceptions to East- PP.1 75-2; PRI 197-75

West competition P 1046; PP 190 educational attainment of US. labor force B 13
international trade , electronic engIneers A 1020

commodity flows in 1964 1RC 27 full employment , new economics PP 35
importance to domestic economies IRC 28 government policies, effects on unemployment PP
petroleum imports CRC 245 , 255 151 , 157

Israel job satisfaction relation to job turn over PP 114
Arab conifict PP 22, 78, 204 labor market discr imination effects on Negro
conflict , decision analysis A 102 1 earnIngs PP 11
reprisals, consequences analysis P 1030 labor supply
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Labor -. Continued Naval Aircraft Rework Facilities CRC 212; INS
to N*val Air Rework Facilities INS 23 23
under a time constraInt PP 36 optImIzation PP 66

manpower shortages In local government , nurses , perIodic depot level maintenance CNS 1025
policemen, teachers B 6 shIps

maximizing family income PP 33 destroyer , minimum cost overhaul cycle IRC 7
shipyard worker employ ment and turnover CRC maintenance personnel effectiveness PP 143

315 overhaul policies, Naval shipyard capacIty PP 9
turnover , time series analysis PP 170 other
unemployment PP 173 complex systems reliability of, spares, repair and

insur ance cannIbalization PP 26; A 1060
disqualification, work test PP 193 decentralized NRC 51
effects of entitlement on duration and job end-products repair time of recoverable items

search outcome PP 192 and service time, relatIonships PP 19
effects on duration of and subsequent installations planning M 1025

earn ings PP 194 invento ry model , repair parts CRC 222; PP 3 ,
taxes, effects on firms PP 195 20

investment model for reparable assets PP 14;
Library Science and Information Systems IRC 31

automatic information classification and retrieval, Naval stations and Naval air stations, closure
reference connecting ORC 77 alternatives PP 135

computer 0 policies PP 17; P 1007 , 1018
error detection in computerized information re- preventive measures , when to use P 1007

trieval data PP 189 service-life parts, Bayesian supply policies OIRM
literature search MRC 6; A 1005, 1077, 1078; P 36
1005, 1026; PP 189 time, computation method PP 15

cost of owning, borrowing, and disposing of pub-
lications CRC 342 - Logistics — Personnel

information retrieval, library machines A 1046, inventory planning PP 179
1047; P 1024

information sources for electronic and electrical Logistics — Supply
engineers A 1006, 1026, 1050 airlift vs. sealift , inventory resupply, military force

message subject coding CRC 279 deployment NWS 4; P 1001, 1010
scientific journals , access PP 146 Bayesian supply policy, service life parts OIRM 36
scientific product ivity A 1079, A 1080; P 1047, cargo unit , ordered sequence, computer program

1048 NRC 47
Study Plan for Public Library Service in Baltimore carrier strike force , logistic requirements , computer

County CRC 324 prog ram NRC 50
installations planning M 1025

Logistics — Maintenance and Repair Inventory
aircraft aircraft CRC 225 ; PP 24

cost analysis PP 24, 62; INS 18 , 28 , 32 , 38 stock , optimal positioning, multi-echelon system
cost benefit model PP 23 PP 74
engines CNS 1060 supply effectiveness measures, spares CRC 222 ,
F-9J , overhaul or replacement IRC 23 275; PP 16
inventory model, aviation spare parts CRC 186 , invento ry model

222; INS 32 a Bayesian approach CRC 214
investment model for reparable assets PP 14; for multistage production processes P 1033

IRC 31 wIth delivery lag and repair PP 3
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Logistics - Supply - Continued discrete search and the Neyman-Pearson Lomma A
with dependent demand and forecasting, repair 1037

parts PP 20 equivalence classes In paired comparisons A 1035
with fixe d shortage costs PP 45 estImators , K-class,
within the Theory of the FIrm PP 18 and reduced form forecasting PP 98

mission concepts for FDL P 1006 comparison when disturbances are small PP 85;
Naval stations and Naval air stations, closure al- A 1041

tematives PP 135 Factor Analysis Program, User’s Guide PP 106, 107
overseas bases , optimum location and size deter. FIsher Exact Probability Test , small sample test

mination A 1009 CRC 108
resource allocation fixe d point of continuous mappings , computing

• decisions based on simultaneous equation techniques A 1070
models CRC 206 Fourier series , discrete Fourier tra nsforms CRC

in stochastic flow process, aviation spare parts 130; ORC 81
resupply PP 47 gambler ’s ruin ORC 59

protection of the fleet PP 210 Hermite polynomIals PP 141
sealift apabilities in ASW environment computer information , search and decision theories A 1022

program CRC 17, 113; NRC 42 inverse function theorem M 1010
Lagrange multiplier for max-mm ORC 76; A 1004

Management and Administration Lanchester’s
evaluation of R&D proposals CRC 216 attrItion ra te coeffici ent A 1002
government , role of analysis PRI 75-3 combat mathematical model OIRM 22

0 

securi ty classification PP 61 equation , amphibious assault casualty rates M
1008

Mathematics and Statistics equation , fluctuations In systems with multiple
analysis of variance steady states PP 213

correcting for heterog eneity of convariance for equation , Korean War data PP 32; NWS 64
repeated measure designs A 1056 - law , combat effectiveness of troops, Crete in-

unbalanced, computer subroutine CRC 164 vasion, WW 11 OIRM 35
avoidance in one dimension , continuous matrix law, verification of A 1010

game OIRM 10 linear autonomous control process PP 29, 51
Raer assemblies PP 39, 46 linear programming relating to manpower and
Bayesian supply policies OIRM 36 personnel planning problems PP 181 , 177
bibliometric examination of the square root theory Lotka’s Law, frequency distribution of scientific

of productivi ty PP 205 productivIty PP 216
binary response regression PP 93 Markov chain model, kill probability, calculation,
binomial parameters from search data CRC 3 attrItion rates PP 118; ORC 55; A 1069
burglar model PP 54 maximIzation problem M 1022

0 chronological ordering, statistical method , archeo- max-mm theory and applicatIons A 1028; B 3
logical deposits PP 58 method to estimate correlation of variables CRC

combinatorial identity proof A 1058 336
confidence limits, systems reliability ORC 79 moment problem for order statistIcs PP 4
cova lance matrix, limited information estimator , multinominal processes estImation PP 72

identification test PP 34 multiple linear re gression calculation computer pro-
decision analysis PP 43, 64, 73 gram PP 48
dif ferential equations CRC 12; PP 38 Newton ’s formula CRC 149
differential games, battle model , conflIct avoidance nomography for operations research PP 187

CRC 1; B 4 non-linear military allocation game CRC 23
directional derivatives CRC 2 occupancy problem , recursive solution A 1013
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Mathem atics and Statistics — Continued crisis managem ent CRC 322 , Vol 1; PP 174
optimal whereabouts search PP S limited war , coupd’etat , civil disorder , insurrec-
path in tegral solutions PP 152 , 153 , 154 , 186 tion , guerrilla warfare , civil war , border con-
prediction, minimax, evasion game OIRM 39 flict , blockade, 1946-1964, analysIs CRC
probability 144; 01kM 3

circular-normal distribution PP 211 1967 June War PP 204
cumulative estimation, truncated case, discrete counterforce effectiveness PP 149 - 

-

data ORC 56 crisis decision making PP 41
damage, single shot and salvo OES 626 Cuban, armed forces In Africa and Middle East M
maximization PP 54 1028; PP 199, 201
numbers of hits OER 59 defense interest in continental shelf P 1025
predicting attrition, linear and non-Linear defense policy 01kM 44

models PP 177 International Incidents and Crises 1955-1975 CRC
predictions validation PP 158 322, Vol 1

quadratic assignment problem PP 100, 101 Israeli reprisal
quiz show problems A 1015 consequences, analysis P 1030
rank test statistics, exact null distributions for PP policy, U.S. influence PP 22
69 Soviet

scaling data on inter-nation action A 1034 Air Force M 1026
semi-Markov Blue Belt Defense System PP 111

analysis of combat problems A 1074 Egypt naval facilities, quest for PP 127
chains, analysis of ASW tactical systems CRC fluctuations since 1917 B I

118 naval arms limitation PP 150; M 1024
maneuver conversion model CNS 1077, Vol I diplomac y and the sixth fleet , 1967 June
processes CRC 110, 335; PP 25 War PP 204

single or multiple integration using Simpson’s rule, Soviet navy,
computer program CRC 13 expansion CRC 257; PP 131 , 206; M 1012,

statistical 1015
computer subroutines CRC 20 forces PP 183, 206
experimental design techniques, computer tim- lraqi-Kuwaiti dispute PP 122

ulations CRC 142 military-political tasks PP 148
Smirnov statistic CRC 317 m ission structure PP 80, 130, 159, 183, 206; M

stochastic duel, Markov chain model P 1012 1018
stochastic model operations 64-74 PP 125, 183, 206

maneuver conversion CNS 1077 Vol I operations in Indian Ocean PP 77, 150
tracking effectiveness OIRM 41 operations in Mediterranean PP 94, 150, 204

sub-optimization , examp le allocation problems CRC policy PP 150, 159, 206
2 2 port visits CRC 283; PP 145 ; M 1023

surviva l probability and variance , cumulative 01kM Sixth Fleet and defense of Europe PP 160
28 strategic environment 1970’s PP 79

temperature of a semi-infinite rod A 1073 Suez Canal, reopening of PP 137
testing overidentifylng restrictions PP 37 U.S. Navy of today and tomorrow PP 200
Weyl’s theorem PP 70

Mine Warfare PP 117
Military Policy and Strategy

alternative strategic weapons systems, allocation Mi~iles
NI RM 13; P 1009 countering the anti-ship cruise missile P 1035

China, Republic of (Taiwan) Navy PP 144 ground combat effectiveness A 1076
conflicts, ICBM
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Missiles — Continued in the Indian Ocean PP 77, 308 , 150
counterforce effectiveness PP 149 in the Mediterranean PP 94, 150, 204
effectiveness and employment , computation Ira qi-Ku waiti dispute PP 122
method A 1017 military — political tasks PP 148

surface-to-air missile mission structure PP 80, 130, 159; M 1018M
firep ower ORC 58 operations 64-74 PP 125 , 183
intercept capability, computer program 01kM 4; poLicy PP 150 , 159 , 183

ORC 61 port visits CRC 283; PP 145 ; M 1023
Suez Canal , reopening of PP 137

National Policy
British Official Secrets Act PP 95 Navigational Systems NIRM 20; SES 13
Cuba’s

foreign policy M 1028; PP 199, 201 Nudear Warfare
future , projection P 1029 nuclear exchange model CRC 133

decision making, national policy PP 43; A 1021; P
1003, 1008 Ocean Sciences and Resources

ideology blue water project INS 19
Communist China PP 99; B 15, 18 contInental shelf issue at the United Nations PP 7,
Soviet, military strategy B 1 28

In do-Palcistani War, U.S. Soviet ship deployments geolo~ i , continental shelf, world continental margin
PP 1O8 CRC 1O6

military conificts • international organizations, evaluation PP 49, PP •

general, 1946-1964 analysis CRC 144 162
Near East, analysie PP 44 Law of the Sea, Conference—U.N. Seabed Corn-
1967 June War PP 204 mittee PP 97, 188; A 1072; CRC 290,

parliamentary diplomacy PP 162 Navy’s role in ocean science and programs B 16,
Soviet Naval Forces, changes in PP 183 INS 19

year 2000 PP 206 ocean policy, status and proposed research PRI
196-75

Naval Operations off-shore structures, protection PP 147
airborne assault, sea-based NIRM 9 political problems, legal regulation PP 50, 103
blockade/quarantine , bar rier design M 1006 resource allocation CNS 1048; PP 49; A 1012; P
China, Republic of (Taiwan) Navy PP 134 1025, 1027, 1028
cold war and limited war 01kM 3

1967 June War —— 204 Operations Evaluation Group A 1011
crisis management CRC 322 , Vol 1, PP 174
fleet commanders mole in Naval Operation s PP 161 OperatIons Research and Systems Analysis
Game Warden CRC 284 applications A 1011 , 1024, 1029, 1030, 1031; P
gunfire , Naval , in Korea OES 506 1004, 1011, 1016; PP 187
Market Time operations in South Vietnam OES 706 basis for decisions, non-military problems A 1014
new technology and naval forces in the South damage probability, methodology OES 626

Atlantic PP 185 decision making, alternative weapon systems P 1009
objectives today and In future PP 200 educational plannin g, developing countries , applica-
Shanghai Crisis 1932 PP 208 tion B 12
Sixth Fleet and defense of Europe PP 160 expansion Into industry and government A 1025;
Soviet Navy PP 207

Blue Belt Defense System PP lii federal policy affecting R&D in industries PP 207
development PP 185, 183 financial planning, professional society meeting,
expansion CRC 257; PP 131; M 1012, 1015 applicatIon P 1022
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Operations Research and Systems Analysis — Continued recruiters , quotas and enlistments CNS 1073
met hods OER 5 1 , 54, 56 Navy technically trained personnel procurement
operational data requirements for ASW studies P strateg ies CRC 155; ORC 50

1020 ROTC service commitments PP 167
Operations Evaluation Group 20th anniversary con- selection and planning procedures, evaluation ,

ference on operations research M 1004 Naval personnel CNS 1039 , 1068; PP 142,
quadratic assignment problem PP 100, 101 181; CRC 318, 338 V
state of systems analysis CRC 30 reenlistment with a break in service CRC 343
system cost analysis CRC -2 1; NRC 22; B 11 reenlistment incentives
total costs, employment in systems analysis SRC 1 bonuses effects CNS 1050; CRC 269
USSR operations research PP 116 cost/effectiveness, methodology P 1015

effectiveness evaluation INS 13; IRC 15, 17
Paramilitary Warfare effects of pay B 13

conflicts , 1946-1964, analysIs CRC 144 reenlistment prediction CRC 201, 232; INS 13; IRC
13; P 1038

Personnel and Manpower requirements
armed forces qualification test (AFQT), evaluation and budgetary implications, all-volunteer armed

of PP42 forceB l3
compensation , regular military CRC 306, 316 Armed Forces qualitative B 13

veteran s CRC 306 based on educational level of recrui ts CRC 318
educational requirements for military manpower B model to determine military personnel turnover

13; CRC 318 costs and accession requirements CRC 170
management policies, personnel inventory planning retention,

PP 179 administrative and disciplinary loss rates CRC
manpower studies at CNA 8 9, 10 218
Navy physicians CNS 1023, 1030; PP 121 attrition forecasting models CRC 318, 341
officer accessions programs PP 178 enlisted personnel inventory PP 179
officer projection model CRC 249; PP 176 factors related to retention PP 163, 184, 176;
pay — military personnel CRC 295, 297, 306, 316 CRC 343, INS 13 —

non military CRC 306 relationship of job satisfaction CRC 177
performance relatio nship of shipboard habitability and time

and in homeport CRC 194
ability, evaluation of methods of measure- ships, manning NIRM 18; P 1036
meat PP 42 shortages in government, nurses, policemen,

characteristics of naval personnel and personnel teachers B 6
performance PP 180; CNS 1090 success chances of recruits entering the Navy

maintenance personnel effectiveness CNS 1090; (SCREEN) CNS 1086; CRC 338
PP 143, 180 training

naval enlisted men, relationship of job satisfac- aid, F-9J aircraft IRC 23
tion CRC 177; PP 180 correlations of retention and promotion for

naval officers PP 128, 176 USNA PP 176
racial attitudes CRC 223; PP 119 costs of formal vs. on-the-job training for Navy
recruitment of military manpower occupations PP 83

American history B 13 Navy training bases output capability PP 84
enlisted attrition CRC 341; PP 177, 184 personal response program, Navy PP 75
enlistment, prediction of Navy personnel CRC schedule, computer program to assess adequacy

201 , 235 , 247; P 1038 , PP 177 CRC 50
Euro pean experience B 13 selection procedures evaluation , Naval personnel
Latin American experience B 13 CNS 1039, CNS 1090; PP 178
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Radar Equipment convoys
airbo rne , reliability vs. complexity A 1003 routing A 1007 —

aircra ft , radar cross section 01kM 24 vulnerability CRC 17 , 113; NRC 42
antenna beamwidth , effect on radar performance A costs, stochastic model, replacement dates NRC 83

1049 destroyers, maintenance, minimum cost overhaul
detection data, processing 01kM 7 cycle IRC 7
detection model determines S/N ratio as function Fast Deployment Logistic Ship (FDL) P 1001 ,

of target range CRC 321 1006
doppler radar frequency calculation A 1071 habitability improvements, allocation of funds CRC
performance mathematical model OES 644A 194
pulses on target per scan A 1052 hydrofoil craft CNS 1061; SES 13
range-finding accuracy, triangulation accuracy ORC high performance watercraft SES 13 —

80 merchant shipping
search memories for track-while-scan systems OES free world trade IRC 28

696 increased efficiency and cost reduction A 1055
Soviet , economic efficiency CRC 114; A 1067;

Research and Development B 14
auto, steel and food industries PP 207 traffic inventory IRC 27
military financial obligations, 58-69 CRC 172 Naval shipyards, overhaul policies, capacity PP 9
proposals, evaluation of CRC 216 nuclear powered cargo ships NRC 41
trends in alternatives for P 1013 optimal replacement model NRC 83

overseas homeporting CRC 271
Resource Allocation seakeeping characteristics CRC 333;

defense , resource allocation PP 76, 110, 210; NRC sewage and waste disposal PP 91
40; P 1041; M 1013 , 1014 , 102 1 shipbuilding industry in the US., CRC 131 , 315

input-output model and analysis CRC 134; P 1019, Soviet ship transfers to less developed countries B
1031 21

non-linear game solution CRC 23 surface effect ships, cost determination SRC 8
ocean resources PP 7, 28, 49; A 1012; P 1028 systems design , analytical approach A 1069; P 1006
stochastic optimization PP 21 unloading, simulation model PP 96

with application to Naval resupply system PP 47
weapon systems allocation CRC 8 , 22; NIRM 13; Social Science

01kM 32; B 3; P 1009 behavior therapy and cybernetics PP 136
crime,

Ships relationship to drug treatment PP 175; PRI 75-4
automation, Naval ships P 1036 - relationship to heroin prices PRI 73-1, 75-1
cargo selection, ocean transport P 1010 criminal activity, intracity dispersion PP 120
carriers NIRM 10; NRC 36 discrimination

airborne assault , sea based NIRM 9 against handicapped PRI 239-76
attack, defense of A 1059 educational equality PP 65
attack, evaluation A 1063 effects on Negro earnings PP 11
force levels A 1063, 1064 in hours worked PP 132
personnel requirements NIRM 18 in the building trades PP 59
survival vs. submarines CRC 137; NRC 32; M education planning in developing countries B 12

1020 government,
vulnerability and logistics model, computer pro- federal reporting burden PRI 262-76, 279-76

gram NRC 50 legislature process, math theory PP 53
conditio n in relation to crew characteristics CNS policies, effect on unemployment PP 151 , 157

1090 role of analysis in terminating an activity PRI
75-3
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Social Science — Continued Submarines and Submarine Warfare
group discussions, participation PP 4; A 1036, and single air craft carrier engagements CRC 137

1038, 1039 attacks on convoys, hit probability, computer pro-
job satisfaction PP 114 gram CRC 17 , 113; NRC 42
labor turnover , time series analysis PP 170 deep-diving, energy demand for vertical motion P
manpower recruitment practices, America, Europe, 1014

and Latin America B 13 operations, wolfpack A 1066
medical care performance during WV.’ II OES 533

economics of PP 81 probability distribution of ship lanes to submarines
hospitals , admissions determinants PP 115; PRI CRC 120

73-3 probability distribution of successful submarine
mal practice , decision analysis PP 92 patrols CRC 120

Navy, personal response progra m PP 75 str ateg ic employment — 1951 submarine OES 355
nurses, policemen , teachers , manpower shortages B

6 Surveillance
PEE R rating and sociometric data analyzer , corn- ant i -vehicular  and anti-personnel , surveillance

puter program A 1044 system , raid recognition capabilities PP 102
population characteristics , random number genera- ocean , tracking effectiveness, stochastic model

tor program A 1043 01kM 41
Rehabilitation Act of 1973 cost of implementing satellite surveillance , effectiveness model IRC 5

PRI 239-76 undersea surveillance system , cost considerations
relatio n of family size to parental income PP 30 ORC 83
scaling data on inter-nation action A 1034
social and political attitudes of veterans and non- Transportation P 1039

vetera ns B 13 air
social policy, analysis through systems dynamics PP congestion CRC 154

89 congestion math model CRC 169
training, impact on earnings PRI 73-2 demand CRC 162
urban development , publi c policy, effects on long- demand forecast , 1980 CRC 163

range plans M 1003 value of time CRC 162
unemployment PP 173 Naval and Marine Corps flight activity CRC 160;

effects of government policies PP 151 insurance , INS 34
ef fects on unemployment PP 129 , 172 , 192 , regulation of urba n public transportation PP 166
193 , 194, 195; PR! 74-1 , 75-5; PR! 40-74, Soviet domestic transportation A 1067

112-74 , 130-75, l84-7S , 186-75 , 199-7 5,
1 73-75 , 211-75, 264.76 Vision Research

airborne visual search for snorkeling submarines,
Space Vehicles and Satellites value of binoculars OES 624

co mmunica t i ons  satellite , repeaters, channel air-sea rescue vision OES 250
capacity IRC 14 detection and scaling of statistical differences

location , orbits N 1RM 6, 8; ORC 65 between visual textures A 1045
surveillance satellite, ef fectiveness model IRC 5 target detection , daylight vision A 1018

visual detection of aircraft probability OES 368 ,
430, 470
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SECTION III

A. CENTER FOR NAVAL ANALYSES

Stu dies

CNS 1023 more often than is needed. An alternative PDLM
Devine, Eugene J. and Forst, Bria n E., “Navy program based on decision logic and reliability is
Physician Staffing Levels ,” 102 pp., Oct 1973, offered which corrects this situation and allows
AD 921 453L a continuous appraisal .

For the past 30 years the Navy has been able to
procure physicians at greatly depressed salaries CNS 1030
because of conscri ption , and this has been re- Devine , Eugene J., “Procurement and Retention of
flected in staffin g levels. Efficient adjustment to Navy Physicians,” 157 pp., Oct 1973 , AD 921 267L
the new all-volunteer environment will entail the How can the Navy best attain authorized
provision of medical care with fewer physicians physician staffing levels now that conscription
(and more of various other inputs). However , has ended? To answer this question , medical
there exists no widely accepted method of scholarship pay, proposed variable incentive pay,
determining physician staffing in either the an d present continuation pay are evaluated from
military or civilian sectors. The method we have the standpoint of financial attractiveness to the
chosen is to compare Navy physician sta ffin g physician and the rate of return on the Navy ’s
with that of the Kaiser Plan . One important investment. Lifetime earnings under the current
difference between the two systems which and proposed compensation plans are compared
makes the comparison especially relevant is that with those of civilian physicians. Conclusions are
the K.aiser Plan has had to pay market prices for drawn about both the short and the long range
all its resources , as will the Navy in the future , aspects for an adequately staffed all-volunteer
and staffIng patterns reflect this. There are also Medical Corps.
other importan t differences between the two
systems. Our analysis consists of making adjust- CNS 1039
ments for these differences. Carroll , Hugh E. (LCdr., USN), Hunter , Dwigh t L.

(USN), Lockman , Robert F., May, Robert E .
CNS 1025 (Capt., USN), McKinley, Harold H. (LCdr., USN)

Harringto n , James R., LaVallee , William (Cdr., Stoloff , Peter H., and Wojdylak , Marcell a , “Enlisted
USN) , Lloyd , Richmond M., and Spruill, Nancy L., Selection Strategies,” 119 pp., Sep 1974,
“Ai rc ra f t  Periodic Depot Level Maintenance AD A014 576
Study ,” lOS pp., Nov 74, AD 11002 570L The efficiency and fairness of procedures used

This study examines the Navy periodic depot to select enlisted men for the Navy and for
maintenance program for aircra ft . It includes schools, jobs, and advancement are examined.
evidence that Navy aircraft are inducted for The literature on selection-testing, training , and
periodic depot level maintenance (PDLM) too performance evaluation is reviewed. Ways of in-
often and that too many maintenance man- creasing personal perform ance and opportunity
hours are expended when they are given PDLM, are suggested.
The rework man-hours being expended at depot
are not directly related to operational factors CNS 1048
but rather to the fact that maintenance man- Bender , Susan E., Hale, Robert F., Jondrow , Anne
agers have strong incentives to err on the side of S., Koehr , James E . (LCdr ., USN), Kuzmack ,
safety by doing more maintenance and doing it Rich ard A., “The Capital Structure for Ocean
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CNS 1048 Continued those f~&rni other sources such as universities and
Science: Final Report of the Ocean Science and contractor-op erated laboratories. The utilization
Tcchnology Resources Study (O RS),” 81 pp., Mar data include both actual and potential full use
1975 , AD A02 1 2 17 of each asset , and these data arc used to address

The Ocean Science and Technology Resources the extent of possible underutili zation of the
Study (ORS ) determines whether there is under- assets. The projected services are compared with
invest ment in the capital assets needed for the reported requirements of Agency-approved
future United States efforts in ocean science and atmosp heric research progra ms, to provide an
estimates costs to meet any underinvestment. init ial  estimate of the adequacy of the planned
ORS also determines whether existing capital capital inventory .
assets are underutilized. Assets considered in
ORS include ships , aircraft , submersibles/ CNS 1060
habitats , and major computers ; ORS con- Capra . James R., Clemmensen. Barbara C., Lavalee ,
centrates on ships since they are by far the most William (Cdi., USN), and Schiffer , John R. (LCdr.,
numerous type of assets. USN), “Aircraft Engine Maintenance Study, ” 77

pp., Sep 1975 , AD A029 485
CNS 1050 This study reviews three problem areas of air-

Carroll . Hugh E. (LCdr. , USN). Forst , Brian E., craft engine maintenance in the Navy : the
J ehn . Christop her . Kleinman . Samuel D.. Rudwick , sett iii g of maximu m operating times , the per .
\ an cv .  Shughart . William F. (USN ), Wojdylak , formance of ove rhauls for cause instead of re-
\la r cel la . “The Use of Reenlistment Bonuses ,” 72 pairs , and the site of engine repair. All of the
pp. . 9 May 1975 , AD 11008 573 L problem areas affect in some way the number of

Reenlistment bonuses are a powerfu l tool for engin e overhauls performed annually. The study
affecting the retention behavior of enlisted assesses the effectiveness of engine overhaul
personnel. The proper allocation of these from a safety and reliability standpoint by an-
bonuses across ratings was found to require in- alyzing Navy data on engine-related aircraft mis-
formation the Navy does not currently possess. haps and engine re movals. The anal ysis revealed
A technique was developed for assisting in this that within the current range of operations ,
allocation process when the ideal information is engines wear in but under current policies of

— not available. Recommendations are made for continued repair / rep lacement and relativel y
altering or improving the criteria on which short times between overhauls , engines as a
bonus allocations are based. The Navy ’s person- system do not wear out. Consequently, policies
nd data system and future research needs are which would decrease the nu mber of overhauls
also evaluated , performed annually and increase the time be-

tween overhauls appear to be reasonable from a
CNS 1052 reliability and safety stand point. Using a model

Bender . Susan E.. Hale . Robert F .. Jondrow . Anne of the engine repair and overhaul pipeline, the
S . Koehr. James F.. ( LCdr. , USN ) .  Kuzmack , study finds that three new policies . tw~ of
Rk hard A.. “The Capital Structure Supporting which would increase the time betwe en over-
At mosp heric Research ,” 57 pp.. Jan 1975 . hauls , result in lower annual maintenance costs
AD A022 965 and improved spare engine availability.

This rep ort describes a study of the capital
structure supporting Fed~raI atmospheric re- CNS 1061 -

search. A base ol’ inventory and utilization data Cohan , Lawrence S., Heider , Charles H. , Jehn.
lot .oinpu te rs . aircraft , and radars was devel- Christopher , Mitc hell , Thadeus R., and Quick ,
oped thr ough a survey and the future avail- Beverly J . ,  “Hydrofoi ls for the Fisheries Law En-
abil i ty of the cap ital  services from these assets forceme nt Mission of the U .S. Coast Guard ,” 3
was projected. In addition to the services from Vols., 283 pp.. Ju l 1975 , AD A020 366; 020 624;
Federally-operated assets , the projections include 020 517
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CNS 106 1 — Continued CNS 1077 — Vol . 1
This study compares the effectivene ss and costs Nunn , Wa lter R ., Oberle , Richard A., “Evaluating
of hy drofoil cra ft with those of cofl vent ional Air Comb at Mane uvering Engagements Vol. 1 —

Coast Guard plat forms, including cutter/heli- Methodology,” 46 pp., Sep 1976 , AD A050 493
copter teams , in the performance of the fisheries This study describes two stochastic models
law en forcement mission. The comparisons are useful in evaluating air-to-air engagements be-
made for various fisheries law enforcement tasks tween high-performance fighter aircraft. The Ma-
considered independently of one another and of neuver Conversion Model is applicable to engage-
geographic considerations, and also in two ments whe re a successful outcome is determined
specific geographic scenarios , in waters off New primarily by maneuve ring effectiveness of the
England and Alaska , where each platform is re- combatants. The Firing Sequence Model is in-
quired to perform a specific set of tasks. The tende d for analysis of engagements where a suc-
study also investigates the degree to which cessful outcome depends primarily on aircrew
hy drofoils, engaged in a primary fishe ries law ability to capitalize on weapon performance .
enfor cement role , could contribute to the search Common measures of effectiveness such as the
and rescue (SAR) mission without undue detrac- probab ility of achieving firs t weapon firing and
tion from their primary role. the exchange ratio , may be estimated by these

models.
CNS 1068 The methodology for both models is based on

Lockm an , Robert F. and Ripma , Mark G., the theo ry of semi-Markov processes. Volume I
“Chances of Surviving the First Year of Service: A presents the analytic methodologies for the

• New Technique for Use in Making Recruiting Policy models and provi des illustrations with simulated
and Screening Applicants for the Navy,” 31 pp., data. Volume 11 contains an analysis of data
Nov 1975, AD 035 257 gathered under CNO Project P/V2 (Battle Cry),

Recruits who joined the Navy during the first and illustrates the Maneuver Conversion Model
year of the all volunteer force were tracked metho dology.
throug h their first year of service. Background
and selection test data were related to pre- CNS 1086
mature discharges from this cohort, and a table Lockman, Robert F., “Success Chances of Recruits
showing estimated chances of surviving the first Entering the Navy (SCREEN), ” 50 pp., Feb 1977 ,
year of service was produced. The table can be Al) A040 405
used for planning recruiting policy and screening Success Chances of REcruits Enter ing the Navy
app licants for enlistment . (SCREEN) are validated and extende d from the

first throug h the second year of service. Selec-
CNS 1073 tion rates and predicted one- and two-year loss

Jehn , Christop her and Shughart, William F. (USN), rates at different SCREEN cutting scores are
“Recruiters , Quotas , and the Number of Enlist - calculated for recruitment planning. Incon-
ments ,” 41 pp., Dec 1976, AD A047 180 sistencies in AFQT mental group measurement

The effects on the number of Navy enlistments and irregularities in AFQT scores derived from
of recruiters, their distribution, and their quotas the current Armed Services Vocational Aptitude
are investigated. Published census data on the Battery (ASVAB) to the mental groups used in
population and on the demographic and SCREEN are provided , along with revised
economic characteristics of Navy Recruiting Dis- SCREEN chances for ASVAB mental groups.
t ricts , and regression analysis, are used to con-
tro l for differences in enlistment potential across CNS 1090
districts. Results for CY 1973 and FY 1975 are Horowitz , Stanley A., Sherm an , Allan (LCdr.,
compared. Improve ments to the quota-setting USN), “Crew Character istics and Ship Condition
process are considered. (Maintenance  Personnel Effectiveness Study

(MPES)) ,” 68 pp. , Mar 1977 , AD A050 404
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CNS 1090 - Continued detail by Danski n. The results given here gener-

The productivity ol enlisted personnel aboard alized previous results of Kuhn and Tucker , and
ships is estimated as a function of their personal Danskin .
characteristics. Ship readiness is measured by the
material condition of shipboard equip ment. U p CRC 3
to now, little has been known about the relative Bram , Joseph and Weingarten, Harry, “Estimation
value ot different kinds of PerSollildl. The goal of Binomial Parameters from Search Data,” 7 pp., 5
of this study is to improve on the assumptions May 1964 , A D 703 924
underlying Navy personnel policies. Casualty re- The parameters of the binomial distributions are
ports t’rom 91 cruisers, frigates, and destroyers the constant probability from trial to trial , and
are used to study how the produ ctivity of en- the number of trials. In sampling from a •

listed personnel varies systematicall y with high binomial population , the number of trials is
school graduation, entry test scores, paygrade, usually known. Estimates are provided from ob-
experience . Navy training, race and marital served data of the constant probability and of —

status. Six occupations and three subsystems are the number  of trials.
examined separately. E quipment complexity,
ship age , and overhaul frequency are accounted CRC 6
for. Imp lications are drawn for  Navy policies Westlund , George A., “Weapon Pattern Effective-
regarding recruitment , retention , manning, rota- ness II; CNA Computer Program 32-64P ,” 67 pp., 3
tion . and pay. Feb 1965 , AD 473 72 1

An IBM 7090 computer program is described
that uses a Simpson ’s Rule integration techni que

Research Contributions to compute the probability of destroying a
rectangular or line target with at least one

• CRC I weapo n of a salvo , stick , or pattern of weapons.
Isaacs . Rufu s. ~Diff eren t ia l Games . A Mathematical Flow charts , a listing of the FOR TR AN pro-
Theory with App lications to Warfare  and Other gram , and a samp le problem are included.
Topics ,” 560 pp.- 3 Dcc 1963 , ~Also published as

• hi)ok , see B 4) AD 600 022 CRC 8
Bram , Josep h , “A Nonlinear Optimal Allocation

CRC I Problem ,” 10 pp., Apr 1965 , AD 758 4 13
Linnell , Richard D., “A Subsonic Analog of the An efficient computing procedure is provided
F - I l  I A  Airp lane ,” 13 pp., Aug l9 (~4 . AD 76 1 188 for a problem arising in the optimal allocation

An engineering examination is made of subsonic of weapons of different types to targets of dif-
analog of the F - I l  IA  to determine what  savi n gs ferer.t classes. The limited numbers of weapons
can be made in terms of weight and cost. It is avail ib le arc assumed to be kno wn.

• concluded that so long as both planes have the
same mission , both planes will have nearly the CRC I I
same gross takeoff weight.  However , savings in Smith . Robert L.. “EVENT. CNA Computer Sub-
cost appear to be substantial ,  routine 14-65S.” 13 pp.. 3 May 1965 , AD 469 691

The Monte Carlo simulation programs used at
CRC 2 CNA require a routine that maintains an ordered

Bram , Joseph. “The Direct ional Derivative of list of future events , that is , a list that is used
~ ( x )  = mm F(x ,y), ” 8 pp., 12 Feb 1964. by the program to determine the subroutine
AD 439 025 execution sequence . The EVENT subroutine is

Necessary conditions for ~ to yield the maxi- written in FORTRAN and both stores and re-
mum of ~(x)  = minimum of F(x .~ I w it l.  respect trieves events from the ordered list.

• to y. subject to constraints , are presented. If

~,(x) is concave , the conditions are also suffl - CRC 12
cien t .  The function p(x) has been treated in Maso n , Thomas W ., “RK UTTA . CNA Computer
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CRC 12 — Continued that uses a Monte Carlo simulation techni que
Prog ram 2l-65S ,” 14 pp., 6 Jun 1 966, AD 485 146 for determining torp edo hit probabilities. The

A computer prog ram written in FORTRAN is problem of m hits on n ships with a delivery of
described which allows the solution of n simul- a salvo of torpedoes by a submarine is found ,
taneous, first order, ordinary differential equa- where the ships are arranged in a rectangular
tions by a variation of the Runga .Kutta method array. Flow charts , a listing of the FORTRAN
due to Gill. A sample problem is solved, and program, and a sample problem are included.
flow charts and a listing of the program are
included. CRC 20

Denenberg, Stewart A., “Computer Subroutines:
CRC 13 4-66S (C3 CNA ERRF); 5-66S (CS CNA

Mason, Thomas W., “SIMSON , CNA Computer Pro- RANUMB); 6.66S (G5 GRNUMB),” 14 pp., 7 Apr
gram 22.65S,” 15 pp., 6 Jun 1966, AD 488 390 1966, AD 482 437

A FORTRAN computer program is described Three statistical subroutines are described which
that performs single or multiple integration by are presentl y available as CDC 3400 COMPASS
Simpson’s Rule . A development of the quadra. Subroutines. The first , 4-66S(C3 CNA ERRF),
ture formula is given and sample problems are calculates the error function. The second and
shown. Flow charts and a listing of the program third, 5.66S(G5 CNA RANUM B) and 6-66S(G5
are included. CNA GRNUM B), are used to generate uniform ly

distributed and Gaussian distributed pseudoran-
CRC 14 dom number sequences, respectively.

Mason , Thomas W., “DATA Subroutine: CNA Com-
puter Program 13-65S,” 17 pp., 26 Aug 1965 , CRC 21
AD 758 416 Breckner , Norman V. and Noah , Joseph W.,

A computer program written in FORTRAN is “Costing for System Analysis,” 19 pp., 30 Mar
described which allows the facility of free- 1966, (Revised version published in “Defense Man-
format data input. Flow charts and a listing of agement ,” edited by Stephen Enke , see B 11)
the program are included. AD 636 273

• CRC 15 CRC 22
Broussalian, Vartkes L., “The Evaluation of Non- Danskin, John M., “On Suboptimization: An
Marketable Investments,” 32 pp., 30 Jun 1965, Example,” 5 pp., 17 Jun 1966, AD 669 291
(Superseded by SRC 9) AD 622 269 In certain allocation problems concerning groups

of systems, it is possible to allocate by allocat-
CRC 16 ing within each system and then combining the

Kitchens, Jacqueline, “A Computer Method of results. This paper shows that while this method
• Analysis of Amphibious Ship-to-Shore Movements: is correct for pure maximum problems and for

CNA Computer Program 15-65P,” 43 pp., 6 Dec cases in which the overall problem is a game, it
1965, AD 758 417 is not true for Max-M m problems.

This paper describes a computer method of pre-
paring certain build-up curves associated with CRC 23
the analysis of the operations of amphibious Danskin , John M., “Solution of a Nonlinear Alloca-
ship-to-shore movements. tion Game by Perturbation of the Side Conditions ,”

24 pp., 9 Jun 1966, AD 637 550
CRC 17 A nonlinear military allocation game is reduced

Liguori, Robert R., “Monte Carlo Convoy Attack by a device to a series of linear games, thus
Probability Model; CNA Computer Program permitting easy solution and easy examination
22-64R,” 43 pp., 10 Dec 1965 , AD 831 160 of the effect of perturbation of side conditions .

An IBM 7090 computer program is described An application to a practical problem of alloca-
• tion in antisubmarine warfare Is given.
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CRC 24 Military Operations Research Society, 12 Dec 1967)
Dans kin , John M., “A Helicopter versus Submarine AD 686 702
Search Game,” 16 pp., 9 Jun 1966 (Published in A brief discussion of the present state of system
“ORSA Journal,” Vol. 16, No. 3, May-Jun 1968) analysis.
AD 636 169

How should helicopters use their dipp ing sonar CRC 104
so as to search for a submarine , now submerged Schaeffer , George J., “Description of the CNA
and attempting to escape, which had been Scope Operating System ,” 5 pp., Oct 1968 ,
sighted a short time before? The problem is AD 682 550
brought to a simple 2-person zero-sum game in The characteristics and operational capabilities
which one side ju ggles areas and the other of the CNA Scope Operating System are dc.
probability distributions. The solutions are cx- scribed. Emphasis is placed on output back-
hibited and prove d to be solutions by direct grounding and the use of random-access equip-
app lication of the definition of optimal ment.
strateg ies for a game. The solution may be un-
derstood with very little mathematical knowl- CRC 105
edge. Cook , Allen P. (Capt., USN), Homan , Clifford C.

(Lt ., USN), Mickley, Robert E. (LCdr., USN) .
CRC 25 Pullin , Millard E. (Maj ,  USMC) , and Young,

Smith, Robert L., “The Determination of a Leonard R. (LCdr., USN), “Command and Control
Scheduling Rule for a Computing Center,” 107 pp., Roles and staff Functions of Major Amphibious
Nov 1967, (Published as Master’s Thesis, School of Force/Group Commanders ,” 95 pp., Mar 1969.
Engineering and Applied Science , George Washing- AD 859 507
ton University, Washington , D.C., Feb 1968) A general concept of large scale amphibious
AD 665 687 assault operations is described. The command

The scheduling of computer time is a critical and control roles of major amphibious corn-
element in providing efficient service to com- mao-lets and the operational tasks common to
puter center users. The search for a scheduling all amphibious operations are identified. The
rule for the CNA Computer Center is described, functions of the major staffs are determined and
A queueing model is developed to describe the grouped operationally into a set of vital func-
work flow. An event-store Monte Carl o simula- tions which are described in detail.
tion program was written and is used to evaluate
scheduling rules. CRC 106

Heselton , Jr., Leslie R., “The Continental Shelf .”
CRC 29 40 pp.. Dec 1968, AD 686 703

L iguori , Robert R., “Exterior Ballistics; CNA Corn- The characteristics and extent of the worl d con-
puter Program 56-66S,” 132 pp., Jul 1967 , tinental margin are described. The geological dif .
AD 831 158 ferences between the cont inental platforms and

A method for solving the differential equations the ocean basins are described and portrayed.
of motion of the traje ctory of a projectile in air The size and location of shallow water areas of
is given along with a descri ption of the corn- less than 1000 fathoms are described in detail.
puter program of the method. Tables of ballistic A bathymetric figure is shown for each area
drag coefficients for various bombs currentl y in with a significant amount of shallow water.
use are included. The results of polynomial re- References for more detailed investigati on are
gression analyses of the drag coefficient data are appended.
also given.

• CRC IO8
CRC 30 Stotland , Victor G., “F isher Exact Pro bability

Di liona , Charles J., “Where is Systems Analysis?” 8 Test,” 15 pp., Jan 1969, AD 849 853
• pp. , 3 Apr 1968, (Presented at 20th Symposium , The Fisher Exact Probability Test is defined and
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CRC 108 — Conti nued Soviet Merchant Shippin g Policy,” 141 pp., Apr
cases where it may be used are shown. A 1969, AD 687 464
FORTR AN prog r am for calculating the required This analysis , which assesses the economic
va lues is explained , efficiency of the heavy commitment of re-

sources to the Soviet Merchant Flee t in recent
CRC 109 years , involves a comparison of the real costs

Kingsley, R. A., “Amphibious Staff Functional Re- incurred with the real benefits obtained. Soviet
lationships and Activity Patterns,” 59 pp., Aug cost accounting practices and prices do not
1969, AD 859 007 necessarily correlate with supply and demand.

Tasks and staff functions of the Commander Therefore, the money costs of ocean shipping as
Amphibious Task Force (CAlF) and Corn- reported by the Soviets are poor indicators of
mander Landing Force (CLF) are described, real costs. Since Soviet prices are even less
Staff functional relationships are described in meaningful in reflecting utility than in indicating
terms of sets and subsets of activities. A method costs, cash flows arising from merchant shipping
is presented for determining the most typical operations could not be used as the primary
activity pattern of a staff in response to external measure of real benefits . The hard-currency
events. The method is applied to a sample of 52 earnings of the merchant fleet have been of
hypothetical events to suggest optimal ways of particular importance, since they have been suf-
staff partitioning. ficient to offset a significant fraction of the

deficits arising from Soviet commodity trade
CRC 110 with the West.

Bram, Joseph, “Some Simp le Proofs in Semi-
Markov Processes ,” 10 pp., Feb 1969, AD 849 854 CRC 118

By invoking the ergodic theorem, most of the Culbertson, Denny D., “An Application of Semi-
important averages of probabilistic systems that Markov Chains to ASW Tactical System ,” 11 pp.,
can be represented as semi-Markov systems can 26 Sep 1969, AD 698 000
be obtained as limits of ratios, precisely as in An application of serni-Markov chains to anti-
the cases where the law of large numbers is submarine warfare (ASW) tactical systems is
applicable. The procedure is illustrated with illustrated with a hypothetical examp le. The cx-
several examples. ample involves estimating the probabilities of

prosecuting false contacts for varying lengths of
CRC 113 time. The use of Markov chain s in the analysis

• Bart, Robert and Cohan, Lawrence S., “Model of of ASW systems , using Fleet ASW Data Analysis
Anti-Convoy Effectiveness (MACE): A Computer Program (FADAP) data , is discussed briefly.
Model for Anti-Shipping Wars,” 28 pp., Apr 1969,
AD 854 153 CRC 119

A computer model has been developed to aid in Lando, Mordechai E., “Linking A Variable Weight
studying naval war scenarios in which anti- Series,” 8 pp., May 1969, AD 695 386
shipping operations are the main consideration. The problems caused by using any particular
Performance of the forces involved is specified month to link a series which has variable
by probabilities of carrying out assigned weights are discussed. It suggests tha t a series of
missions, such as penetrating escort screens and this type requires a separate linking constant for
attacking convoyed shipping. The model calcu- each set of weights.
lates expected values of the losses suffered by
these forces. The model is designed to cover a CRC 120
wide range of problems. Hall , John V. (Cdr ., USN), “Distribution of Losses

in an Idealized Anti-Shipping Campaign,” 21 pp., 9
CRC 114 Jul 1969, AD857966

Athay, Robert E., “An Economic Appraisal of An idealized, steady-state and anti-shipping

Ill-A-7

~

—S•

~ 

- - - - • • - •~~~~~~—~~~ - -~~ • ,-— --.-~~~~~~~~~— - — — ~~~~~~, • ~~—~~~~~~~~~ • ~~~~~~~~~~~



- .  -

CRC 120 — Continued technology. An appendix discusse s the available
campaign carried out by submarines whose price indexes for the shipbuilding industry.
operations are mutually independent is de-
scribed. The probability distribution of the CRC 133
number of successful patrols per submarine is Hiller~nan , Neal H. and Paul , Margaret K., “The
derived and the probability distribution of the Calculatio n Procedure of the CNA Version of the
total shipping losses (total number of ships hit) Code SO Nuclear Exchange Model ,” 408 pp., Feb
is approximated. 1970, AD 870 017

The CNA 50 Nuclear Exchange Model permits a
CRC 129 3-strike exchange between 2 opponents. The —

Ozols , Juris 1., “CNA Computer Program 19-69; first 2 strikes may each be either counterforce .
Weapon Pattern Effectiveness Ill ,” 30 pp., Oct countervalue , or a combination of both , as de-
1969 , AD 704 107 sired. The third strike is always a countervalue

A Monte Carlo simulation program has been strike. The assignment of weapons to targets in
written in FORTRA N to compute hit probabil- each strike is made in an inner calculation , using
ities of a pattern of weapons against a maneu- a Lagrange multip lier method. Flow charts and a
verin g target. The aimpoint is specified , and a listing of the associated computer program are
bivariate-normal aiming error is assumed for the included.
weapon pattern; individual weapons in the pat.
tern are assumed to have bivariate-normal (ballis- CRC 134
tic) dispersion errors. Target initial velocity, Augusta , Joseph H., Jenner , Richard A., and
time spent in a straig ht leg, turning radius , and Ryhanych , G. W . (Maj., USMC), “Interim Input-
time spent in the turn are specified , and a Output Resource Allocation Model ,” 24 pp., 2 Mar
normal distribution of errors is assumed for 1970 , AD 866 655
these parameters. Effects of targe t acceleration This model is an “input-output ” model , which

• are included. Flow charts , program listing, and accounts for and allocates indirect operating
sample inputs and outputs are provided , costs created by the many inter actions between

Marine Corps units. The cost model provides 3
CRC 130 types of information. First , it provides direct

Hinich , Melvi n J., “Introduction of Fourier Analysis operatin g cost for all Marine Corps organizations
of Data,” 37 pp. ’ Nov 1969 , AD 703 670 on the east coast , both Fleet Marine Forces

This is an introduction to the basic elements of (FMF) and non-FMF. Second , it allocates the
Fourier analysis of a time series that is a sum of operating costs of the support establishment
deterministic components and a stationary (normally called indirect support costs) to the

• random process. The concepts are presented in a FMF units receiving the support. Third , it pro-
basically intuitive manner , intended pri marily vides estimates of the effect of any specified
for economists and data processors. change in the FMF upon the support establish-

ments ’ operating costs , and estimates the needed
CRC 13 1 addition al resources , including manpower.

Lando , Mordechai E., “Measuring Productivity in
the U.S. Shipbuilding Industry, ” 31 pp., Sep 1969 ,
AD7 12462 CRC 137

This paper measures changes in productivity and Hall , John V. (Cdr., USN), Tyson , James K., and
real labor costs in the shipbuilding industry. Finucane , James S., “A Mode l of Carrier-Submarine
Several alternate measures are presented , all of Interactions ,” 33 pp., Feb 1970, AD 867 847
which indicate that productivity rose during This paper develops analytic expressions for the
1958-1966. It is argued that the increase in probability that a single aircraft carrier , opposed
productiv ity was due to increased demand for by submarines , can remain on station for a
ships and not due to the introduction of new specified length of time . The threat from both
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CRC 137 — Cont inued proce sses of deterrence and control may be per-
torpedo and cruise-missile submarines is con- ceived for future application.
sidered. A wide variety of ASW force composi-
tions and tactics can be represented in the CRC 147
parameters of the model . App endix C prese nts Palmer , Wilfred W ., “A Model of Fleet Defense by
an alternative way to formulate the proble m and In te rcep to r  Aircraft ,” 25 pp., Apr 1970,
derive the quantities mentioned above. The two AD 711 349
methods produce results that are in excellent An iterative Monte Carlo computer simulation
agreement. The intention of the authors is to of fleet defense by carr ier-b ased aircraft is de-

• provide a tool that can be used to improve scribed. The model is completel y general in re-
carrier effectiveness throug h the study of tactics gard to the size of the committed forces and the
and force interactio ns, capabilities of their weapons , and it allows some

diversity in the composition of the defend ing
CRC 142 interceptor force. It also permits consideration

Overholt , John L., “Sensitivity Tests on SLAT of a variety of tactical options.
Computer Simulations Using Experimental Design,”
49 pp., Jun 1970, AD 716 719 CRC 149

This pap er demonstrates that the stati stical Behms , Vernon N., “Least Squares Fitting of Ex-
experimental design technique aids the analysis ponential Functions ,” 31 pp., Mar 1970 ,
of complex simulation by efficient selection of AD 706 096
the computer runs to be made and thereby saves In attempting to fit an exponential function to
computer time. Further the analysis is more a set of data points by the method of least
complete, showing that the variables act jointly squares, the general situation is that the equa-
and measures the goodness of fit of predicted tions resulting from partial different iation are
values. As an example, the sensitivity tests on transcendental in one or more of the parameters
changes in air sortie effectiveness on a land and cannot be solved by the usual algebraic
campaign are discussed. The techniques, termi- methods. This pap er develops two methods for
nology and calculation methods with a bibliog- dealing with the above difficulty.
raphy are discussed in an appendix.

CRC 154
CRC 144 Schmi d, Stuart G., “General Aviation , Naval Avia-

Richa rdson , Robert P. and Wa ldron , Stephen , “An tion and Congestion, with an Example from
• Analysis of Recent Conflicts ,” 305 pp., Jan 1970 Southern California ,” 23 pp., Jan 1971 ,• (also published as INS Study 14 , Annex B), AD 719 906

AD 704 878 Federal Aviation Authority pro jections of
Three hundred eighty conflicts initiated during general aviation activity for 1980 show a 75

• the years 1946-1964 are analyzed. The analysis percent increase over 1969 levels. This paper
of recent conflicts has 3 major objectives: describes a simple computational model used to
(1) To confirm or count* assumptions about tr anslate projected general aviation gr owth into
l imi ted  warfare situations in the period implied densities and aircraft interaction fre-

• 1946-1964 in order to provide greater validity in quencies. The model is applied to Southern Cali-
predicting such situations in the future; (2) To fornia and a case study is made of Miramar NAS
identify the major variable s involve d in the at San Diego.
various kin ds of recent conflicts so that these
variables will be used appropriately in the CRC 155
analysis of future conflicts of a similar type; and O’Neill, David M., “Meeting the Navy’s Needs for
(3) To provide a data base from which im- Technically-Trained Personnel; Alternative Pro cure-
porta nt implications about the nature of recent ment Strategies ,” 54 pp., Jul 1970, AD 715 142
conflicts may be derived so that effective This paper demonstrates 2 factors regardin g the
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CRC 155 — Continued Travel: Theory and Evidence,” 39 pp.’ Apr 1971,
problem of choosing optimum procurement AD 725 480
strateg ies for obtai ning tech nicall y-trai ned per- The problem of this paper is to anal y~e the role
sonnel. It shows that the magnitude of the re- of time and money cost in the demand for air
sources potentially amenable to different pro- travel. The fIrst step in the anal ysis is to con-
curement strategies is not trivial , and that struct the theory of consumer demand under a
switching to some for m of contracting-out sys- time constraint and to deduce its theorems.
tern to procure some or all of its general Then these theorems are applied to air travel
training would have a high probability of re- through the use of a total price demand func-
suIting in significant reductions in costs per tion . This analysis considers the effects of fare ,
graduate. The product of these 2 factors are the trip time , airport delay, schedule frequency, tri p
savings in total Navy training costs that would distance , traveler ’s wage rates , and non-wage in- ,~be achieved fro m changing procurement come on the demand for air travel.
st rateg ies.

CRC 163
CRC 158 DeVany, Arthur S. and Garges , Eleanor , “A Fore-

Bingham . Origen K., “Air-to-Ground Gunnery Simu- cast of Air Travel Deman d and Airport and Airway
lation ; CNA Computer Program 6-70 (Progra m Use in 1980,” 44 pp., 5 Feb 1971 , AD 720 732
AIRTOGR), ” 45 pp., 30 Nov 1970 , AD 718 352 The demand for air travel between 581 pairs of

This research contribution presents a computer domestic cities , which comprise 60 percent of
program that employs a Monte Carl o simulation total U.S. domestic air travel , is analyzed and
to determine the probability of destroying a forecast to the year 1980. An assessment of
rectangu lar target with air-to-groun d gunnery. operating economies of new wide-body aircraft —

The effect of correlation of successive aim and alternative trip times likel y to be ex-
points is considered , and bivariate-normal aimin g perienced by future air travelers is made to
error and ballistic dispersion are assumed. A generate assumptions regarding the structure of
flow chart , a listing of the FORTRAN program , future fares and tr ip times by distance. These
and a sample program are included, assumptions are combined with income and pop-

ulation projections for each city and an esti-
CRC 160 mated demand function to forecast levels of

Brumbach , Lawrence E ., “A Survey of Navy and passenger travel between each pair of cities. Air-
Marine Corps Flight Activity,” 209 pp., 10 Mar line flights between these pairs of cities are
1971 , AD 722 698 projected under 2 patterns of service that may

A comprehensive data base is presented with evolve with the further introduction of wide-
detailed information on the manner in which body jets into commercial service.

• airspace is used by Navy and Marine Corps
operational squadrons. It is based on a nation- CRC 164
wide survey conducted in February and March , Bram , Joseph , “A Computer Program for Un-
1970. The conduct of the survey is described , balanced Analyses of Variance ,” 13 pp., Oct 1970 ,
and examples of the appli cation of selected data AD 718 354
are given. With emphasis on the interaction be- A computer subroutine which performs an
tween operational flight training and the analysis of variance on any set of x 1k with 3
National Airspace System, statistical data is indexes or less , i.e., where the measurements
assembled on the use of airways , the Positive xijk, assumed normal , may depend on up to 3

• Control Area , Warning Areas , Restricted Areas , different factors is described. The number of
and related aspects of Naval flight activity , samples for each (i ,j, k) may vary with (ij,k). In

cases where there are more than 3 factors , the
CRC 162 subroutine can still be useful: the user can

DeVany, Arthur S., “The Value of Time in Air choose 3 factors from the class of relevant
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CRC 164 — Continued during 1958-1969 for military research and
factors in various ways (essentially aggregating development are briefly summarized. General
the others). A duplicate of the program deck trends are shown for the total amounts ob-
can be obtained from the author. ligated; the amounts obligated for the new area

of DOD interest (astronautics) and the 7 tradi-
CRC 169 tional areas of DOD interest (missiles, aircraft,

Kaatz , Leon M., “A Simulation and Queuein g ordnance and combat vehicles , ships and small
Model for the Study of En Route Air Traffic Sys- craft , other equipment , programwide manage-
tems,” 4 1 pp., 22 Feb 1971, AD 721 726 ment and support, and military sciences) and

Air traf fic congestion at airports and along the amounts obligated by each department
major jet routes are the primary sources of con- (USAF , Navy, Army, and Defense Agencies).
cern with the airspace system. This paper de- The data summarized was compiled from in-
scribes 2 related mathematical models to study formation submitted to Congress over the past
these problems. The first model is a simulation 12 years.
of en route tra ffic. It defines a quantity called
the congestion index and relates this to the level CRC 173
of air tra ffi c and the level of investment in the Hillerman, Neal H., “The Theoretical Basis of the
air.space system. The second model is a Code 50 Nuclear Exchange Model ,” 101 pp., Sep
queueing model used to study congestion and 1971 , AD A043 377
average flight delays at points of jet route inter- The Code 50 Nuclear Exchange Model is a war
sections. The models consider only high altitude game model produ ced by the LAMBDA Cor- -~ :1
IFR flights but allow for parameter ization of poration . This Research Contribution derives
plane speeds, separation criteria , available jet and exp lains the basic mathematical models used
routes , and airport operations capacity. in the computer programs of that model , in-

cluding models of missile and bomber penetra-
C RC 170 tio n as well as damage calculation , weapon

Forst , Brian E . and O’Neill, David M., “The Deter- allocation , and kill probability models. Model
minants of Personnel Turnover Cost s and Accession implementation and integration into the Code
Requirements: A Steady-State Mode l ,” 12 pp., 3 50 program are also demonstrated.
Feb 1971 , (Published in “Studies Prepared for the
President ’s Commission on an All-Volunteer Force ,” CRC 177
Nov 1970; See also B 13) AD 719 422 Stoloff, Peter H., “An Expl orato ry Study of Job

This research contribution develops a model Satisfaction , Retention , and Performance of Navy
which can be used to estimate changes in labor Enlisted Men ,” 30 pp., Feb 1971, AD 723 559
turnove r costs that will result from changes in a l’his pap er examines the relationship of 2
host of behavioral and other parameters: any aspects of job satisfaction: satisfaction with the

• voluntary re-enlistment rate ; any involuntary work itself (j ob content) and satisfaction of the
loss rate; lengths of boot camp and “A” school job environment (job context) to retention be-
training; pupil-teacher ratios in boot camp and havior and measures of on-the-’ob performance
in “A” school; duration of on-the-job training, of first-term Naval enlisted men.

• etc. Once the vario us parameter values have
been specified, calculations can be carried out in CRC 180
a matter of minutes on a han d calculator. Augusta, Joseph H. and Hibbs, Norma J., “Esti-

mating US. Navy Support Costs ,” 36 pp., Oct •

CRC 172 1971 , AD 734 69 1
Jepson , Joy N., “Financial Obligations by DOD for In an environment characterize d by austere
Military Research and Development ,” 22 pp., Dec budgets and changing force levels , the need to
1970 , AD 725 857 provide estimates of support requirements cor-

The amounts of money obligated by DOD responding to force alternatives has become
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CRC 180 Continued CRC 186
acute. The procedure described here meets this Brown , Jr., George F. and Perlman , Bernard 1.
challenge by incorporating Leontiers input- (AQF3 , USN), “Optimal Inventory Management for
output analysis into a force cost model, One Naval Aviation Support ,” 38 pp., May 1971 , (Pre-
advantage to this techni que is that it allocates sented at the 4 1st National Meeting of the Opera-
support resources to the forces , t hus giving in- tions Research Society of America , Apr 1972)
sight into the utilization of support by forces. AD 731 066
However , its real power is in capturing the ex- This paper describes the application of a theo-
isting imp licit support relationshi ps and using retical inventory model to the problems of man-
them to project support resources consistent agement of aviation spa re parts. The results of
w i th specified forces. This approach does not this analysis suggest that the use of such models
at tempt  to find optimal support policies ; it does can be of significant benefi t to the Navy , and
predict the marginal impact of force changes are relatively simple to implement. Recom-
based on a given set of support policies. It can mended stockage and ordering policies for ten
also . it desired , estimate the resource impact if parts curr entl y being provisioned for the F-14
support policies are varied. The input-output are discussed. Sensitivity analyses suggest several
model described here was developed for the U.S. areas in which future studies should be under-
Navy but the method has app licability to any taken.
large interrelated syste m.

CRC 194
CRC 183 Stephan, Robert A. (Cdr., USN), “The Effects of

Brain. Joseph. “Estimating Accuracy Parameters of Shipboard Living Conditions on First- Term Reten-
Rapid Fire Guns ,~’ 18 pp.. Apr 197 1 , AD 724 771 tion Rates , and a Model for the Allocation of

To model an engagement involving rap id-fire Funds Among Habitability Improvements ,” 37 pp..
guns imp lies the capability of supp lying good Sep 197 1 , AD 732 020
estimates for the input parameters. Recent CNA Data from a 1969 study based on a ques-
simulation studies have exhibited enormous tionna ire is subjected to regression analysis to
varia bi l i ty  in the estimates calculated from determine whether shipboard habitability and
samp les ot impact data. In this paper , the funda- time in homeport affect retention. Tentative
mental reasons for these large variances are results suggest that they do. A methodology

• broug ht out :  new estimates (formulas) with that makes use of the questionnaire responses is
moderate variances are derived: lower limits for proposed to determine the optimal allocation of
the variances are established : and the important funds among habitability improvements. Further
parameters , aiming error variance and the round- study is recommended , including a new ques-
to-round correlation of the aiming error , are tionnaire and survey.
shown to be impossible to estimate. -t

CRC 197
(R C  185 Butter ly, Peter J., “Position Finding with Empirical

Cor n. Robert J. , “An Analysis of Closed-Loop Con- Prior Knowled ge .” 16 pp., 1 Dec 1971 , (Published
tr ol of Gun Systems ,” 33 pp., Nov 1971 , in transactions of the IE EE on Aerospace and Elec-
AD 735 496 tronic Systems , Vol. AES 8, No. 2 , Mar 1972)

Gun system operation is represented as a first- AD 735 112
order Markov process , and an optimum linear Infor mation on the position of a source of
filter is derived for closed-loop control of mean radiation is often obtained from bearing observa-
square error. Potential improvement is then tions made from two or more known locations.
estimated by contrasti ng the variance in per- In this communication some criticisms of ex-
forn iancc and the auto-correlation for the open- isting procedures are enumerated and a new
‘oop system with that for the optimum linearl y approach proposed. This approach allows for the
corrected process, incorporation of knowledge existing before the
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CRC 197 — Continued inputs are the frequency of the examinations
observations are made and provides simple corn- and the scope of an examination. Then, at a
putational procedures for estimating the source second level , the respective effects of variations
position and for ascertaining the new state of in age and variation s in the ability of the
knowledge from the data furnished by the ob- periodic health screening program to detect
servations. illness , upon the rate of serious morbidity in the

popu lat ion , are examined. Implications of this
CRC 201 and related studies for policy regarding periodic

Allbntton , A. Slagle , Lockman, Robert F., and health examination programs are discussed.
Stoloff , Peter H., “Motivational Fa ctors in Acces-
sion and Retention Behavior ,” 139 pp., 19 Oct CRC 206
197 1 Lewis, Chantee (Capt., USN), “The Use of Simul-

Motivatio nal factors in accession and retention taneous Equation Models for Decisions Pertaining
behavior of Navy men were identified in a re- to the ‘Best ’ Mix Between Aircraft, Spare Parts,
analysis of 3 past surveys. Economics, psycho- Support Equipment and Support Personnel ,” 98
logical , and personal history vanables were pp., May 1972, AD 747 972
found to be of joint importance in predicting This is the study of the application of produc ’
enlistment and reenlistment behavior. Better tion functions to sea-based tactical air resources;
measurement of these kinds of variables should aircraft , spare parts , support equipment , and
result in improved predictions and policy con- support personnel. The goal is to develop objec-
trol mechanisms. tive criteria for allocating money among these

competing demands using sorties or aircraft
CRC 202 ready hours as the output.

Bram, Joseph, “Estimation of Aim-Error Correla-
tion, Aiming Dispersion , and Ballistic Dispersion ,” CRC 212
26 pp., Dec 1971 , AD 738 486 Birch , Jeffrey B. (USN) and Spruill , Nancy L.,

‘l’his study is based on the attempt to estimate “User’s Guide to the NARF Workloa d Planning and
efficiently the statistical parameters describing a Budgeting Model ,” 146 pp., Jan 1973, AD 763 476
rapid-fire gun system. It shows how the likei- The Navy ’s Aeronautical Depot Maintenance
hood function of the unknown statistical para- Program , at an annual cost of over $600 million ,
meters can be quickly and simply calculated. includes the rework of aircraft, engines, and
The likelihood function is used here as the basis components performed at seven Naval Aircraft
for estimating the parameters , and the results of Rework Facilities, commercial sources , and the - 

-

the estimates, applied to a large number of corn- rework facilities of the other services. The User’s
puter simulations are summarized. Guide presents a complete description of the

Workl oad Planning and Budgeting Model. This
CRC 203 model produces detailed production plans and

Forst , Brian E., “An Analysis of Alternative budgets for the entire Depot Maintenance Pro-
Periodic Health Examination Strategies ,” 16 pp., gram. Using the method of linear programming,
Oct 1972 (published as a chapter in “Benefit-Cost the model determines minimum cost workload
and Policy Analysis,” edited by William A. assignments which satisfy all depot maintenance
Niskanen et al., Aldine Publishing Co., Chicago, requirements.
1972), AD 755 494 •

Data from the Ar med Forces were investiaged to CRC 214
enable inferences as to the benefits and costs of Brown , Jr. , George F. and Rogers, Warren F. (Cdr.,
alternative periodic health examination strat- USN), “A Bayesian Approach to Demand Esti-
egies. The period health screening program is mation and Inventory Provisioning,” 23 pp., Jul
treated on two levels : first , it is viewed as a 1972 , AD 74-8 608
production process whose output is the ability This research contribution addresses the problem
of the program to detect illness and whose of explicitly taking into account uncertainty
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CRC 2 14 Continued When a new aircraft , such as the F- 14 , is b ein g
about the demand for spare parts in making bough t , decisions on the quantities of spare
inventory procurement and stockage decisions. parts to be bought are made even though ti -

The model described provides for a unified formation on expected demands , operating pr o-
treatment of the closely related problems of grams , and the final confi guration of the a i r c r j i i
statistical estimation of demand and resource is limited. For high-value , low-usage parts.  wludi
allocation within the inventory system , and are those considered , the minimum-cost st i a legs
leads to an easily implemented , efficient method might be to defer procurement unt i l  demands
of determining requirements for spare parts both occur. During the period of deferral ,  the Na vy
in the early provisioning phase and in later would buy the needed spare parts trom a stock
periods of operations when demand data has carried by the manufacturer  or from the pr oJu~.-
accumulated. tion line if no stock is held. This paper descr ibes

an algorithm for determining in what cases this
CRC 216 would be the best policy.

Behrns . Vernon N., “A Procedure for the Evalua-
tion of Proposals ,” 127 pp., Feb 1973 . AD 763 754 CRC 223

This research contribution provides an impartial A l lb r i t ton , A. Slagle , Lockrn an , Robert F ..
and objective method for selection of the best McKi nley, Jr., Harold H . (LCdr., USN). and Stolo ff . .5

among several research and development pro- Peter H ., “Development of the Navy Human Re~posals. It provides for a statistically designed l a t i ons  Questionnaire ,” 62 pp., Oct 1972. .5
evaluation of the proposals by a review board AD 757 760
followed by anal ysis of the evaluation scores by A questionnaire devised by the American I n s t i -
an analysis group. Included are guidance for tutes for Research (AIR) for evalua t ing  a Ma r in e
selection of points for evaluation , a check list of Corps race relations program was adapted lot
tasks to be accomp lished , and full instructions Navy use . This technique was developed for
for mathematical analysis of the evaluation measuring the racial attitudes of Navy personnel .
scores. The questionnaire is useful in assessing at t i t udes

of recruits and officer candidates preparatory to
( RC 218 conducting human relations briefIngs. It is useful

.5 Brown. Nicholas (Cdr.. USN). Carroll , Hugh E. to sea and shore commanders for better under-
(LC dr.. USN). and Stephan, Robert A. (Cdr.. USN), standing the racial attitudes of their personnel.
“Comparison of Navy and Air Force Administrative Finally, it can be used before and after human
and Disciplinary Discharges ,” 32 pp., Jul 1972 , relations training to evaluate the e f t ~et s of
AD 752 500 training.

Nav ~ administrative and disci plinary loss rates
are examined to determine the effect of mental CRC 224
group and education mix. Navy and Air Force Wilmer, Jr., John W. (USN). “Handbook ~f Judicial
disci plinary and administrative discharge rates Decisions (through 20 October 1972) Involving En-
are com pared. Costs associated with the ad- vironmenta l Impact Statements ,” 107 pp.. Nov
ministration of the Navy ’s discip linary system 1972 , AD 757 060
are developed. A methodology is presented for Reference to recent judicial decisions affords a
determining the cost of Navy first termers dis- useful means by which Federal agencies can
charged prior to the expiration of active ob- arrive at or confirm their decisions on environ-
ligated service , mental impact statements. This handbook pre-

.5 sents the reasons of reviewing courts for their
( R (  222 decisions , arranged into a logic of outcomes . -J

Per lman . Bernard L. (AQF3 , USN) and Schwartz , summarize d in headings, and excerpted from the
\r nol d N .. “A Phased-Procurement Model for opinions. Indexes to the cases, the reviewing
Application of F-l4 Spare Parts Provisioning,” 20 courts , and key topics are provided.
pp.. Nov 1972 , AD 758 354
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CRC 225 The first part of this paper is a review of pre-
Klein, Steven W. and Thoureen, Thomas H. (Cdr., viously established results in a general treatment
USN), “Aircraft For ce Projection Model , Volume I , of position finding, the object of which is to
User’s - Guide to AFPM ,” 289 pp., Mar 1973 , establish comprehensive procedures applicable to
AD 767 946 all of the Navy’s position finding problems. This

The Aircraft Force Projection Model (AFPM) is review illustrates how such problems are in-
designed to project the Navy ’s aircraft inventory fluenced by quantities that appear as parameters
over a ten-year period and attempts to satisfy in the formulation of the problem. The second
the operating requirements of a given set of part extends the treatment to the case where
forces with the projected operating inventory. In knowledge of these quantitie s is uncertain.
addition the AFPM generates useful charac-
teristics of the aircraft inventory such as projec- CRC 232
tions of the age distributions , attrition quan- Al lbr i t ton , A. Slagle , Lockman , Robert F.,
tities, pipeline requirements, and rework require- McKinley, J r., Harold H. (L.Cdr., USN), and Stoloff ,
ments. This volume describes the input data file, Peter H., “An Analysis of First-Term Reenlistment
file maintenance procedures , and how to run the Intentions ,” 77 pp., Nov 1972 , AD 784 971
model. Response to a survey questionnaire tha t in-

cluded measures of psychological, economic , and
CRC 225 demographic variables were related to the re-

.5 McCan dless , Leslie A. .‘nd Thoureen, Thomas H., enlistment intentions of over 3,000 first-term
“Aircraft Force Projection Model, Programmers Navy enlisted men on sea duty. The major cor-
Guide,” Vol. II, 210 pp., Feb 1973, AD 913 905 relates of reenlistment intentions were related to

The Aircraft Force Projection Model (AFPM ) is satisfactions with various aspects of Navy life,
documented in two volumes. Volume I , The motivations underlying enlistment decision , and
Users Guide , describes the input data file , file desires for greater compensation.
maintenance procedures , and how to run the
model. Volu me I I , The Programmers Guide , con- CRC 235
tains a detailed explanation of the AFPM corn- Car ro l l , Hugh E. (LCdr., USN) and Jehn ,
puter programs and program listings. Christopher , “Navy Recruiting in an All-Volunteer

Environment ,” 32 pp., Jul 1973, AD 779 059
.5 

CRC 226 In FY 1972, non-prior service accessions to USN
Sasse r , John M., “User’s Guide to Program UP- fell below stated requirements. The causes of
DATE for the Navy Resource Model,” 11 pp., May the FY 1972 Navy recruiting shortfall are
1973, (Also see M 1013) AD 764 553 analyzed. Productivity of recruiting resources

The Navy Resource Model (NARM) is a system and alternative recruiting strategies are discussed.
of computer programs which provides the capa- Data on the draft lottery from January 1970 to
biity to cost a total Department of the Navy August 1972 is used. Recommendations for
program. Attached to the basic cost model are policy changes and future research are made .
many peripheral programs that serve important
functions. This paper focuses on the use of one CRC 242
such program, UPDATE. UPDATE’s function is Sinai , Fred R. (RD3, USN), “On Fuzing
to provide the NARM user with a flexible Geometry ,” 25 pp., Apr 1973, AD 763 993 .5
method of changing the data base. It is intended The general problem of hitting a moving target

.5 
to be a guide for the new or casual user as well with fragi-nents ejected from a gun projectile is
as a reference for the experienced user. solved, and algebraic relationships of the solu-

tion are presented. The problem is posed and.5 CRC 229 solved in the context of a proximity fuzed gun-
Butterly, Peter J., “Position Finding in the Presence launched project ile intercepting an airborne
of Parametric Uncertainty,” 19 pp., Jan 1973, target. Solutions are presented for both the case
AD 756 251 in which the ejected fragments do not suffer
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CRC 242 — Continued U.S. Navy. It projects an initial officer inventory
velocity decay and for the case in which decay (characterized by length of service , grade , and
occurs. Sample problems are solved and graph- p r o m o t i o n  s ta tus)  in yearly increments , .5

ical representations of the solutions are given, accounting for attrit ion , promotion , lega l con-
straints (Title 10 of the U.S. Code), and such

CRC 244 management policies as minimum accession re-
Bram , Joseph , “The Discrete Evasion Game ,” 27 quirements and end strength targets. It is de-
pp., Oct 1973, AD 769 228 voted especially to simulating the Navy ’s officer .5

Theoretical and computational aspects of the promotion system , and provides several options 
.5

three-move discrete evasion game are presented. which consider the interactions of flow point ,
An evader strategy is given that yields an upper promotion rate , zone size , grade structure and
bound of .2890 for the game-value, and a end strength , and early and late selection. The
Marksman strategy is given that yields a lower OPM will also compute annual compensation ,
bound .2842. A particular form for the Marks- separation pay, retirement pay for the remaining
man strategy is presented which depends on r life expectancy of projected retirees . The model
bits of information , and it is prove d that this provides management with a tool for evaluating
type of strategy is near-optimal. The results are alternative promotion policies and retirement
also applied to the two-move game, which was proposals , and for studying the interactions of

.5 solved earlier by other workers , officer end strengths , pro motions , and acces-
sions , and the cost of changes in longevity and

• CRC 245 grade structure. The Guide for Users , Volume I ,
Holcombe, Randall G., “The Economic Impact of describes the Navy’s officer system and the
Interruption in United States Petroleum Imports: model and discusses the data and policy van-
1975-2000,” 110 pp., Nov 1974, AD A0l0 914 ables to be specified by the user. The Guide for

This paper estimates U.S. dependence on foreign Programmers , Volu me II , provides a detailed ex-
.5 oil for the period 1975 through 2000 and ex- planation of the computer coding as an aid to

arnines the economic effect on the U.S. of an changing, and making special adaptations of the
interruption of this oil. model.

.5 CRC 247 CRC 255
Jehn , Christopher and Carroll , Hugh E. (LCdr., Breckner , Norman V. and Newlon , Daniel H., “The
USN), “Methodology for Using Draft Lottery Data Oil Security System—An Oil Import Policy for the
to Estimate Volunteers ,” 13 pp., Jul 1973 , United States ,” 66 pp., Jan 1974 , AD 779 283 (see
AD 767 325 also B20)

Methodologies for estimating tr ue volunteers What should the United States do if some oil
were evaluated using draft lottery data. An imports are cheaper but less secure than domes-
appropriate method was identified for predicting tic energy production? In answer to this re-
the supply of first-term enlistees in a draft-fee curring question , the Oil Security System pro-
environment. vides for more oil security and more imports

too. It permits imports from insecure sources ,
CRC 249 either upon payment of a fee or if backed by

Arcuni , Albert A. (LCdr. , USN), Kuzmack , Richard commitments of emergency oil supplies issued
A., and Stephan , Robert A. (Cdr., USN), “The by suppliers of secure oil. Such commitments,
CNA Officer Projection Model ,” Feb 1974 called guarantees , are obligations to sell on the
Vol 1: Guide for Users, 55 pp., AD 777 479 market oil in an emergency from such sources as

The Officer Projection Model (OPM ) projects inventories , existing wells operated below
the flow of officers through he ranks of the capacity, capped wells, new wells drilled during

the emergency , and diversions of U.S. exports of
crude oil and refined products. In turn ,

III-A- l 6

~~~- 1 •  -5-•~~~~ • -— 55~~~~~~~~~~~~~~~ • • ~~~~~~~ —~~~~ •,,— - • . - ~~~~~~~ • - •  -~~~~~~



- —-- -.5W ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ __~~~~~~~ •__ - —— .5- -.5.5-, .5—---~~_ ~• . .5.— ‘~‘-~~~ • . • .  ~~~~~~~~~. -~~~~~~ -.5

CRC 255 — Continued missions and budgets , their implications for the
possession of a guarantee is the qualification for future course of Soviet naval construction , and
receiving a fee-exempt import allowance. Both their meaning for the use of Soviet naval forces
guarantees and fee-exempt import allowances in wartime and peacetime.
would be bought and sold. Importers of oil Dalhousie University. Canada
would choose the cheaper way of importing
between paying the fee and acquiring a fee- CRC 266
exempt import allowance. Under the Oil Secu- Linton , Lewis W., “The GLOBALL Computer Pro-
rity System the information on guarantees gram and GLOBEMAP — A Special Purpose Three-
would at all times permit the government to Dimensional Plotter Subroutine,” 44 pp., Jul 1974 ,
maintain a detailed plan specifying where oil AD 785 869/9Gl
would come from and when it would be sup- GLOBALL manipulates several smaller computer
plied in an emergency. In most situations , sub- programs to calculate global ranges and surface
sti tuting an Oil Security System for an alterna- areas. GLOBEMAP provides a thiee-dimensiona l
tive import policy would both reduce the cost map background upon which the ranges and
of importing oil and increase oil security in the areas may be presented. This paper is not in-
form of emergency oil supplies, tende d to be a user’s manual but to describe

characteristics of these models and possible
CRC 256 applications of them.

Kinkade , Joseph D. and Simmons, Robert H.,
“User’s Guide to the Report Generator for the CRC 269
Navy Resource Model ,” 32 pp., Aug 1974, Kieinman , Samuel D. and Shugart , William F. II
AD A004 191 (USN), “The Effects of Reenlistment Bonuses,” 62

The Report Generator is a highly generalized pp., Sep 74, AD A009 794
i nformation-extracting and report-formatting During the period FY 1966-74, the variable re-
computer routine. Through a sophisticated corn- enlistment bonus (VRB) was the primary policy
mand language and system of dictionaries , it can tool used by the Navy to increase retention in
report out information in countless formats and enlisted occupations (ratings). Placing the re-
degrees of detail. The description of the Report enlistment decision in an occupational choice
Generator in this users’ guide is for the diction- framework , this paper employs regression tech-
aries and data files used in the Navy Resource niques to analyze the effect of reenlistment
Model (NARM), at CNA. However, it is possible bonuses on first-term reenlistrnents, and more-
for the reader to apply the Report Generator to over on lengths of recommitment and second-
his own management information system by term reenlistments , two areas tha t had not been
creating his own dictionaries for his own data investigated previously. With ratings as the units
tapes. How to create dictionaries is described in of observation, data is analyzed for selected in-
this guide. tervals up to FY 1973. The results contained in

this paper are applied in the Manpower Compen-
CRC 257 sation Study in determining the cost-effective-

MccGwire , Michael K.,* McConnell, James M., and ness of using Reenlistment bonuses to obtain
• Weinland , Robert G., “Admiral Gorshkov on Navies additional careerists relative to first-termers . The

in War and Peace ,” 122 pp. , 1974 , AD A003 071 techniques of analysis developed in this paper,
The series of articles entitled “Navies in War and as well as the general findings, are equally ap-
Peace” by Soviet Navy Commander-in-Chief , plicable to the selective reenlistment bonus
Admiral of the Fleet Sergey Gors hkov , are sum- (SRB).
marized and analyzed by three analysts of the
Soviet Navy. Their analyses cover several aspects CRC 271
of the Gorshkov articles: the possibility that Aucella , John P. (LCdr ., USN) and Stoloff , Peter
they reveal an internal debate over Soviet naval H., “Estimating the Marginal Balance of Payments
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CRC 271 — Continued Shortcomings of the Standard Subject ldentiflca-
Cost of Overseas Homeporting,” 19 pp., Dec 1974, tion Code (SSIC) are identified, and its per-
AD A006 783 formance is compared with that of an alternate

A procedure for estimating the balance of pay- subject code. Potential uses of the extra infor-
ments cost of overseas homeporting experience mation that a good subject code provides are -

•is provided in tabular form. By specifying cer- developed , as is methodology for evaluating
tam characteristics of the overseas homeporting message codes. - 

-

program , such as the ships to be homeported ,
the area , and the availability of base support , CRC 281
Navy planners can choose the appropriate plan- Wilmner , Jr., John W., USNR , “Handbook of Federal
ning factors to use in the estimation procedure. Appellate Decisions (Through May 9, 1975) In-
An application of the proced ure using planning volving Environmental Impact Statements,” 132
factors is shuwn. pp., Dec 1975 , AD A023 920

Reference to recent judicial decisions affords a
CRC 274 useful means by which Federal agencies can

Oberle , Richard A., “An Air Combat Maneuver arrive at or confirm their decisions on environ-
Convers ion  Model .” 25 pp. - Nov 1974, mental impact statements. This handbook
AD AOl O 539 presents the reasons of reviewing courts for their

A model that characterizes an air-to-air engage- decisions , arranged into a logic of outcomes ,
ment as a semi-Markov process is described. In- summarized in headings , and excerpted from the
cluded is a discussion of the Model’s assump- opinions. To serve the purpose furthe r , indexes
tions and effectiveness measures with instruc- to the cases and the reviewing courts are pro-
tions for applying the model to experiment s vided.
characterizing offensive and defensive maneu-
vering capability in air combat. CRC 283

Phillips, Heidi S., “Host Press Coverage of Soviet
CRC 275 Naval Visits to Islamic Countries, 1968-73,” 27 pp ,

Haas . Christopher B., “A Stochastic Model for the Jun 1976 , AD A035 255
CLAMP Resuppl y System ,” 16 pp., Nov 1974, The press of Algeria , Morocco , Iraq, and

• AD A009 398 Somalia is examined, to ascertain the country ’s
A method for modeling elements of the Navy ’s reaction to the visits of Soviet warships to its
Closed Loop Aerona utical Management Program ports. Newspaper s of Tunisia and Syria were
(CLAMP) resupply system is described and ex- also examined , though these countrie s could not
amples presented. be included as cases. A comparison of client and

non-client treatment of visits is also made .
CRC 278

• Sanders , David B., “Correlatio n of DNC-l4 Fre- CRC 284
quency Predictions with Operational Experience ,” Daniels, Victory J. and Erdheim , Judith C., “Game
39 pp., Feb 1975, AD A0I0 142 Warden ,” 107 pp., Jan 1976 , AD A034 269

Data on frequencies actually used by Navy ships Game Warden , the U,S. Navy/Vietnamese Navy
and communications stations is used to compare river patrol operation conducted in South Viet-
indicators of quality for those frequencies pre- nam’s Delta Region , is described. Enemy re-
dicted by DNC-l4 to propagate more poorly, supply and logistic routes and infiltration op-
The results indicate the extent to which atten- tions are examined. Game Warden ’s response to
tion paid to DNC-l4 predictions can be ex- the threat and limitations of that response are
pected to pay off in reduction of effort required discussed.
to maintain cir ’~uit continuity.

CRC 285
CRC 279 Butterly, Peter .1., “Target Tracking: Uniformly

Oberlin, Thomas L., “Message Coding,” 89 pp., Apr Directed Motion from a Normally Distributed
1975, AD A0l4 581 Position.” 15 pp., Sep 1975

Ill-A-18

- I ~~~~~~~~~~~~~~~~~~~~~ -. -~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



—. 
—

.5 ’ —-- ——
~~ 

- ‘.5 — - .5 •

CRC 285 — Continued Program for Estimating Character Error Rate,” 46
Following observations of a target position, a set pp., Dec 1975, AD A022 966
of probabi lities , or a position density function , A computer program for estimating character
is obtained , If no furthe r information is avail- error rate by comparing send and receive charac-
able, the corresponding probabilities , or density ter streams is described and evaluated.
function , after a time interval of arbitrary dura-
tion , are obtained from the initial probabilities CRC 290
and an assumed distribution of targe t course and Goudreau , Karen W ., “Forecasting Outcomes of
speed. Mul t i la tera l Negotiations: Computer Programs ,”

Point by point computation of the final posi- Volume I and Volume I l , 3 12 pp., Oct 19 76
tion probabilities is always possible , but such a
procedure is inefficient where all of the distribu- The present Research Contribution is a corn-
tions may be specified by means of a few panion publications to CNA Research Contribu-
parameters. In this case, a preferred appr oach is tion 291 , which describes the methodology
to derive the form of the fi nal position density developed and used by the Iaw of the Sea
and compute the values of the parameters neces- Study to forecast the outcomes of multilateral
sary for a complete specification from the values negotiations on issues in law of the sea. All of
of the parameters of the initial position density the mathematical models and most of the tech-
and the assumed distribution of course and niques were programmed for the computer , and
speed. it is this system of computer programs that is

In this research contribution , the initial posi- treated in this Research Contribution. Volume I
tion density is bivanate normal. It is assumed directs the prospective user in their execution.
tha t the distribution of targe t speed may be Volume II describes their logic and dimensioned
appro ximated by a discrete distribution and that variables for the progr ammer and specifies the
the distribution of targe t course is independent changes that must be made throughout the
of speed and uniform on the interval 0 to 2,r . It system when any program is changed.
is shown that the final position density is ex-
pressible as an infinite series of Modified Bessel CRC 292
Functions and that a formal similarity with a Kaufman , Alfred I. , “An Analysis of the Search and
well-documented density could be utilized in the Detect ion Problem ,” 34 pp., Jan 1976,

.5 computation of its values. AD A022 574
A modification of the Koopman framework for

CRC 287 search and detection problems is proposed to
Butter ly, Peter J., “Random Walk Models for account for nonuniform probabilities of target
Target Tracking, ” 24 pp., Sep 1975 arrival. It essentially consists in determining

Knowledge of the position of a mobile target various physical quantities relevant to the search
has ofte n to be ascertained from knowledge of and detection game for any of a family of
the position at an earlier time and a model of simple target paths , each one of which is
the target motion. The models considered in this assigned a given probability of having been
research contribution are based on ra ndom walk chosen from the family. The actual value of the
theory and are app licable where the motion is physical quantity of interest is then obtained by
of a complex , ti me-vary ing character. Dif- averaging over the family parameters . We
ferences in the initial conditions assumed and We develop this idea to provide probability
minor va riations in the model account for the densities of target arrival and detection environ-
different sections. In each case, density and ment. The mathematical structure of the prob-
distribution functions are derived for the co- 1cm is shown to reduce a system of iterative
ordinates of the target. equations that are easily amenable to numeri cal

as well as analytical handling.
CRC 289 The most appealing quality of our formal ure

Poore , Rod ger E., “MATCHAR — A Computer structure is the capability it has to account for
III-A- 19
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CRC 292 — Continued assessed. Next , the feasibility of using cost-of-
such realistic features of the search and detec- living indexes for specific items to correct for
tion game as partial knowledge of target track regional differences in overall living costs is cx-
and correlations along the path of the searcher. plored. Then , 1975 housing expenditure data

provided by the Naval Facilities Engineering
Command is used to constr uct housing cost in-

CRC 293 dexes for 118 CONUS military installations.
• Kaufman, Alfred I., “Modelin g the Ocean 

- -  Intro- Various ways of group ing CONUS installations
duction to Wave Propagation in a Turbulent for the purpose of implementing a variable
Medium ,” 55 pp., Jan 1976 , AD A023 041 housing allowance (VHA) are suggested and the

The observation fundamental to this work is costs of several alternative VHA plans are esli-
that the ocean is usually in a state of turbulent mated. Finally, an evaluation of the arguments

• motion. Correspondingly, the value of the tern- for and against a geographic pay adjustment is
perature at every point in the ocean undergoes provided.
irregular fluctuations. In particular , since the
index of refraction of the ocean is a function of CRC 297
temperature, we shall take the viewpoint that Jehn , Christop her , “Setting Military Pay by Civilian
the refractive index is random and assume that Wage and Job Comparisons ,” 90 pp., Jul 1976 ,

• the Kolrnogorov theory of locall y homogeneous AD A032 4 11
and isotrop ic turb ulence provides a sufficiently The current “comparability ” process for setting
good description of the refractive index micro- Federal civilian and military pay is described
structure. To extract information concerning the and evaluated. Special emphasis is given to
randomness of an acoustic wave propag ating shortcomings of this process with respect to
through this turbulent and unbounded ocean , setting military pay. The possibility of directly
we make use of the wave equation to connect linkin g military pay to private enterprise pay is
the statistical prop erties of the random medium considered. Existing wage surveys are evaluated
to the imp lied statistical properties of the wave for this purpose , and a new survey of private
parameters within the framework of a correla- sector pay is outlined. The appropriate tech-
tion theory. niques for using currentl y collected data , or data

We accomplish this onl y to first order in drawn from new surveys , are also discussed. In
perturbation theory, thus restricting the realm conclusion, the general problems of setting
of validity of our results to high frequencies and military pay and the principal of comparability
small refractive index fluctuations. The structure are discusse d and evaluated.
function of the logarithmic amp litude we find.
generalizes similar results of Tatarski and CRC 306
Chemov away from the transversal , correspond- Ross, Sue Goetz and Warner , John T., “Compari-
ingly longitudinal restrictions inherent in their sons of Military and Veteran Compensation ,” 92
work. pp., Dec 1976 AD A036 779

This paper provides an empirical comparison of
CRC 295 veteran earnings and m il i t a r  compensat ion. The

Warner , John T. , “The Feasibility of a Geograp hic 1969-1 974 Regular Military Compe nsation
Pay Supplement for CONUS Military Personnel,” (RMC) received by a cohort of enlisted men
73 pp., Sep 1976, AD A032 797 who entered service between 1963 and 1967

This report considers the feasibility and desir- was estimated. These RMC figures were corn-
ability of making adjustments to mili tary pay to pared to the 1969-1974 covered Social Security
correct for regional variation in the cost of earnings of a cohort of veterans who left service
l i v i n g  in t he  Continental  United States in FY 1967: nearly all of these veterans has also
(CON US) . First the adequacy of existing data entered service between 1963 and 1967 . Esti-
bases for implementing a pay adjustment is mates of military-civilian pay ratios were made

Ill- A- 20

________________ 
- - .5.  — .5.5- -.5. -- . .5 ~~-~~~~~ •- - 



~ 
‘~~~~~~~

CRC 306 — Continued the last 15 years , often been priced well below
for various sub-groups categorized by education , domestic steel. Yet the majority of purchasers
mental ability, race , service, and military continue to choose domestic steel . We seek to
occupation. A separate but complementary explain why two prices can continue to exist for
analysis of the civilian sector payoff to military what is often considered a stan dard commodity;
occupationa l training was also performed. The why the low-priced product does not drive the
likelihood of veterans using tha t training in the expensive one from the market.
civilian sector was examined along with the
earnings effect due to use of such training. CRC 313

Holen , Arlene , “Losses to Workers Displaced by
CRC 307 Plant Closure to Lay-off: A Survey of the Litera-

Behrns , Vernon N., “A Methodology for Selecting ture,” 45 pp., Nov 1976
Small-Arms Rounds to Meet Military Require- Seventeen studies of the economic effects of
ments,” 149 pp., Sep 1976 permanent layoff on the displaced workers are

This paper develops a methodology for deter- reviewed, and a summary of each is provided.
mining the characteristics of candidate small- Findings on earnings loss and unemployment are
arms rounds tha t satisfy a given set of military summarized and compared. The effects of em-
requirements. Ballistics-related information re- ployment trends , labor marke t conditions , and
quired for the methodology (and of general personal characteristics on losses are also sum-
inter est to the small-arms field) is also pre- marized and (for personal differences) corn-
sented. The intended user of the methodology is pared. Experience with ways to reduce and corn-
the military project officer or analyst rather pensate losses is reviewed. Suggestions are made
than the munitions developer; consequently, the for improving future research into earnings
approach taken is primaril y operational rather losses from employee displacement.
tha n technical.

CRC 315
CRC 308 Jacobson , Louis S., “Shipyard Worker Employment

Chase, David E. and Jondrow , James M., “An and Turnove r ,” Nov 1976
Evaluation of the GNP Deflator as a Basis for Vol. I: “Description of Data File and Tabula-
Adjusting the Allowable Price of Crude Oil ,” 67 tion ,” 50 pp., Nov 1976
pp., Feb 1977 , AD A036 146 Vol. II : “Tabulations,” 144 pp., Nov 1976

This paper evaluates the use of the GNP deflator AD A033 850
to index the allowable price as an inflation ad- Workers employed in shipbuilding often leave
just ment. To do this , an index of the cost of the industry for work in othe r industries or in
inputs into exploration and production was con- other places. Shipyards that provide training for
structed and compared to the GNP deflator . The leavers may thus simply be bearing the training

• cost index was estimated in several forms using costs for other industries. At the same time ,
varying assumptions and data sets. Each form of replacing the workers lost to other industries
the cost index was calculated from 1965 to the may be very expensive . This report presents tab-
most recent period available in the data. ulations of data about labor turnover in ship-

building. They measure the number of workers
CRC 311 who leave the industry, by age and tenure; the

Jondrow, James M., Chase, David E., and Gamble , industries and metropolitan areas to which they
Christopher L., “The Price Differential Between go from specific shipbuilding centers; and labor
Domestic and imported Steel ,” 40 pp., Oct 1977 turnover by year from 1957 to 1971. Volume I

It is often claimed that U.S. industry cannot describes the tabulations and explains how to
compete with imports ; that lower-priced imports read them. Volume II contains the actual tabula-
will capture the whole market. This paper is tions.
about a counter-example. Imported steel has , for
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CRC 316 CRC 321
Ross, Sue Goetz , “Comparisons of Military Corn- Kirk , Kerry, (LCdr., USN), “A Radar Detection
pensation,” 48 pp., Dec 1976, AD A037 189 Model,” 64 pp., Mar 1977, AD A049 261

This paper points out the differences in enlisted This paper presents a FORTRAN language radar
compensation between the four Services and detection model that determines the signal-to-
within each. For this analysis , the Regular noise (S/N) ratio as a function of targe t range .
Military Compensation received in 1969-74 by The model determines S/N ratios in a clear or
enlisted men who entere d service in 1963-67 as noise jamming environment.  The jammin g may
estimated. The details of the differences are set be created by a self-screening or standoff
forth in cross-tabulations by race , education , jammer operati ng against the radar in the main-
mental abilit y, experience. and military occupa- lobe and/or side-lobe. The threats may have an
tion, as well as Service, ascending, level, or descending fli ght profile. The

effects of atmospheric attenuation , weather
CRC 317 clutter , sea state , surface clutter , and multipath

Parent, Leo and Tyson , James K., “The Exact may also be considered.
Distribution of a Smirnov Statistic ,” 12 pp., Feb
1977 , AD A037 841 CRC 322

The exact distribution is given for the number Mahoney . Robert B., Jr., “U.S. N avy Responses to
of times the vertical steps of an empirical distri - International Incidents and Crises , 1955-1975
bution cross the underl ying theoretical distribu- Surve y of Navy Cricis Operations ,” Vol. I . 45 pp.,
tion. This statistic was used for Smirnov (1) to Jul 1977
derive limiting distributions of statistics used in Over the period 1955-1975 , the Navy and
Kolmogorov-Smirnov tests , and may be used as Marine Corps played an active role in U.S. Crisis
a goodness-of-fit test in its own right , management diplomacy, responding to 99 inter-

national incidents and crises, exclusive of the
CRC 318 Vietnam War. This paper provides a summary

Millaid, Charles A. (Capt., USMC), “A Methodology history of these operations , focusing upon major
for Comparison of Attrition Forecasting Models ,” trends in the Navy ’s operation over the 21-year
38 pp., Jul 1977 , AD A048 004 period. Particular emphasis is given to the em-

This analysis develops a methodology for corn- ployment of major projection forces (aircraft
.5 paring forecasting models and examines in detail carriers and amphibious units)  in these re-

the ability of available attrition / success models sponses. Brief descriptions of the 99 incidents
to adequately predict the service performance of and responses are also pre sented.
nongraduate Marines. Available models will
almost always select graduates over non- CRC 324
graduates; therefore , it is possible that these Palmour , Vernon E. and Bellassai , Marcia C., “To
models cannot optimally select from among the Satisfy Demand: A Study Plan for Public Library
remaining norigraduates — some of whom the Service in Baltimore Count y ,” 247 pp., Jun 1977 ,
Marine Corps will be forced to accept. The data AD A04 2 952
was disaggregated and the attrition of graduates This study conducted for BCPL . was viewed as
and nongraduates was examined separately. The the first step in a planning process that would
results of this analysis indicate that using a allow assessment of goals , priorities, and policies
separate attrition/success model developed on a continuous basis. The output of the study
especially for nongraduates will not significantl y was not to be a static five-year plan . but the
improve the accuracy and reliability of predic- first cycle in a process that would become an
tion. The conclusion , therefore , is that existing integral part of the management of BCPL .
models, which deal with an aggr egated popula- Primary objectives of the study were :

.5 
tion , are both appropriate and suffi cient.
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CRC 324 — Continued M u l t i p l e  Curtailment ,” 32 pp., Aug 1977,
1. To examine the community and its pro- AD A046 773
jected development for the purpose of estab- This report examines a general method to esti-
lishing the environment and anticipated in- mate the correlation of variables in a large,
formation service needs of its citizens. diverse population from a smaller , selected pop-
2. To determine citizens’ needs for informa- ulation in which the ranges of the variables have
tion services, been restricted. All correlation coefficients are
3. To review and evaluate current library corrected simultaneously, so that an entire cor-

• programs and capabilities in relation to relation matrix can be corrected. Alternate
needs , determined and projected. methods are compared. The effectiveness of the
4. To review cooperation of the library method is tested , and an example is given.
system with other types of libraries or in-
formation resources within the County, with CRC 338
other counties , and with regional and state Lockman , Robert F. and Gordon , Patrice L., “A
resource facilities. Revised SCREEN Model for Recruit Selection and
5. To work with the library administration Recruitment Planning,” 27 pp., Aug 1977 ,
and staff in developing goals, objectives and AD A048 005
priorities for the library system for the next A table of Success Changes of Recruits Entering
five years . the Navy (SCREEN) relates a recruit ’s back-

ground characteristics and Armed Forces Qualifi-
CRC 333 cation Test (A1FQT) score to his chance of corn-

Olson , Stephen R. (LCdr., USN), “A Methodology pletin g the first year of service. Operational ex-
for Quantifying the Operational Effects of Ship perience with SCREEN and furthe r work on
Seakeeping Characteristics ,” 90 pp., Feb 1977 , statistical models suggested possible ways to im-
AD A045 443 prove it. The revised SCREEN for recruit selec-

This paper presents a methodology for quanti- tion is described. Recruit input data and projec-
fying the operational effects of the seakeeping tions useful for recruitment planning are pro-
characteristics of ships and documents the corn- vided.
puter program developed for this purpose.
Potential modifications that can be applied to CRC 341
the program are also discussed. Matthews , Warren 1., “Marine Corps Enlisted

Attrition,” 60 pp., Jan 1977, AD A048 006
CRC 335 This analysis provides insight into some dif-

Nunn , Walter R. and Desideri o , An thony M. , ferences in the attrition rates at two recruit
“Semi-Markov Processes: An Introduction ,” 25 pp., training depots and in the recruits assigned to
Jul 1977 , AD A046 158 each one. In addition , a method of early identi-

This Research Contribution describes the basic fication of men unlikely to perform well in
methodology  for analyzing serni-Markov Marine Corps Units is presented.
processes and demonstrates how to solve the
necessary equation numericall y. Two “mech- CRC 342
anisms” for producing semi-Markov processes are Palmour , Vernon E. and Bellassai, Marcia C., “Costs
described and examples presented. Algorithms of Owning, Borrowing, and Disposing of Periodical
needed to analyze semi-Marko~ (continuous- and Publications ,” 65 pp, Oct 1977 , AD PB274 821
discrete-time) processes are derived. A library or information center satisfies user

needs for a periodical by either maintaining the
CRC 336 publication in its own collection or borrowing it .5

Miffli n , Thomas L. and Vema , Steve , “A Method to from other libraries. At low levels of use, bor-
Correct Correlation Coefficients for the Effect s of rowing is the less costly alternative , while at
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CRC 342 — Continued reserve requirement is not met is examined , in
high levels of use owning is the less costly addition to a proportional charge on the
alternative . At an intermediate level of use , deficiency. It is shown that the structure of the

.5 

called the crossover point , owing and borrowing model does not in general guarantee a finite
are equally costly. Crossover points have been optimum solution, and further that the stated
estimated as a function of subscription and Federal Reserve penalty structure could easily .5-
borrowing costs using cost data from three re- suggest an in f’mite expansion to an optimall y .5

search libraries and usage characteristics repre- behaving bank , if it were not for a finite
senting collections in either science and tech- demand for loans at the going interest rate.
nology or humanities and social sciences. These Finall y, the effect of the change in Federal
results were estimated by means of a cost model Reserve policy concerni ng reserve requirements
written in APL which can be made available is examined in a static framework.
upon request.

PP 2
CRC 343 Lando , Mordechai E., “The Sex-Differential in

Matthews , Warren T., “Career Planning: Lessons Canadian Unemployment Data ,” 5 pp., 9 Jan 1970,
Learned from Marines with a Break in Service ,” 47 AD 699 512
pp., Oct 1977, AD A048 007 This paper attempts to show that the Canadian

This analysis is based on questionnaire responses Labour Force Survey underestimates the number
of young Marines who served one enlistment, of married women who are in the labor force ,
left the Marine Corps, and then reenlisted. These but are unemp loyed. Two estimates are made of
Marines who experienced a break in service offer the number of unemployed married women.
a timely and objective view of civilian life which Others have noted that Canada is the onl y in-.5 
can be useful in counseling Marines eligible for dustrial country where females have lower un- 

.5reenlistment for the first time. l’his report employment rates than males. This paper
allows the career planner to present his client suggests that the anomaly is due to the under-
experience-based data from junior Marines to count in the Labour Force Survey. One of the
complement other factual reenlistment informa- corrected estimates leads to a reversal of the .5

.5 
tion on benefits , options , and Marine Corps sex-differential and a higher unemployment rate
policy. The young Marine not inclined to accept for females than for males. .5

reenlistment advice fro m a career Marine (career
planner or commander) may accept the reported PP 3 

.5

.5 experience of his peer who recently tried civilian Brown , Jr., George F., Corcoran , Timothy M., and
life and found the Marine Corps more desirable. Lloyd, Jr., Richmond M., “A Dynamic Inventory

Mode l with Delivery Lag and Repair ,” 16 pp., 1 .5

Aug 1969, AD 699 513
Professio nal Papers An inventory is to be operated over a horizon

of T periods during which demands for spare .5

PP 1 parts arise due to part failure. Successive de-
Brown , Jr., George F. and Lloyd , Jr., Richmond mands are assumed to be independent and
M., “Static Models of Bank Credit Expansion ,” 27 identically distributed random variables. The
pp., 23 Sep 1969, (Published in the Journal of model considers the periodic review of a single
Financial and Quantitative Analysis , Vol. VI , No. 3, part with backlogging of demand. The decision
Jun 1971) AD 703 925 variables are the amount of initial inventory to

The effects of uncertainty on optimal expansion stock before departure and the amount of new
are investigeted, partic ularly in determining parts to be ordered during the cruise. New parts
whether a bank would ever expand more than if are received Qi periods after an order is placed.
it were faced with a certain world. The effects Failed parts are repaire d with a given probability
of a fixed penalty charge assessed whenever the and are returned to the inventory Q2 periods
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PP 3 — Continued of an unsuccessful search, which box contai ns
after failure. It is assumed that the order lead the object . Generalizing work of Tognetti , this
time is not less than the lead-time for repair. paper shows that an optimal whereabouts search
Ordering costs include fixed plus unit charges, never searches the box to be guessed. An
and linear holding and penalty charges are algorithm is given for finding an optimal where-
assessed on end-of-period inventory. The model abouts search strategy.
is put into a dynamic programming framework.
Optimal ordering policies are shown to be of the PP 7
(s,s) form, and the existence of an optimal Friedheim , Robert L., “The Continental Shelf Issue
initial inventory level is shown . at the United Nations: A Quantitative Content

Analysis ,” 25 pp., 7 Jan 1970, (Published in
PP 4 “Pacem in Manbus ,” Vol. 3, edited by Elaine H.

Kadane, Joseph B., “A Moment Problem for Orde r Bumell and Piers von Simson , Center for the Study
Statistics,” 14 pp., 13 Jan 1970, (Published in of Democratic Institutions, Santa Barbara, Cali-
Annuals of Mathematical Statistics , Apr 1971) fomia , The Royal University of Malta Press, 1971;
AD 6995 14 See also PP2 8) AD 699 516 .5

Necessary and sufficient conditions are given for It is important to know what states have said in
a triangular array of numbers to be expectations the debate about the problems of the con-
of order statistics of some non-negative rando m tinental shelf. Knowledge of such patterns of
variable. Using well-known recurrence relations, opinion on continental shelf problems becomes
the expectations of all order statistics of the especially important in the light of the passage
largest sample size, n , in the triangular array, or of a resolution which calls for the convening of
the expectations of the smallest of every sample a new international conference to deal with law
size up to and including n are sufficient to of the sea problems. Such patterns are dis-
determine the whole array. The former are re- coverable , and , in fact, have already emerged.
duced to a Stieltjes moment problem , the latter The tool for explicating these patterns is a
to a Hausdorff moment problem. These results quantified thematic content analysis of the
are applied to show that for every sample size , seabed debates in the General Assembly and its
there is a positive random variable with geo- organs during the 22nd and 23rd Assemblies. .5

metrically increasing expectations of order .5
statistics with arbitrary ratio and expectation of PP 8
smallest order statistic. However , only the Rose, Marshall and White , Alex , “A Comparison of
degenerate distributions have geometrically in- the Importance of Economic versus Non-Economic
creasing expectations of order statistics for more Factors Affecting the Residential Housing Market
than one sample size , even when the ratio and During the Two Decades Subsequent to World War
mean of the smallest order statistic can depend II,” 122 pp., 15 Jan 1970, AD 699 517
on the sample size. These results were required This paper analyzes the various factors which , a
for a study of partici pation in discussion groups. priori , appear to have had a substantial influence

on the postwar residential housing market.
PP 5 These variables include the age distribution of

• Kadane, Joseph B., “Optimal Whereabouts Search ,” the population , migration trends, income levels
28 pp., Oct 1969, (Published in Operations Re- and changes, and the availabi lity of mortgage
search , Vol. XIX , 1971) AD 699 515 credit.

An optimal whereabouts search maximizes the .5
,

probability of correctl y stating, at the end of a PP 9 .5

search, which box contains the object. This can Rose , Marshall, “A Thesis Concerning the Existence
be accomplished either by finding the object in of Excess Capacity at Naval Shipyards Prior to the
the search or by guessing correctly, at the end Escalation of Hostilities in Southeast Asia in 1964,”

67 pp., 9 Jan 1970, AD 699 518
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PP 9 — Continued Discusses war gaming as an analytical tool for
Simple and multivariate statistical techniques examining the effectiveness of various alternate
have been employed to quantify ship overhaul courses of action or of military equipment and
policies to determine if excess capacity existed the role analysis has in the game. The role of
in Navy shipyards prior to the escalation of historical data and statistical experimental
hostilities in Southeast Asia in 1964. designs for testing the sensitivity of outcomes to

changes in the input variables in war gaming are ‘

PP I I  presented.
O’Neill, David M., “The Effect of Discrimination on
Earnings: Evidence From Military Test Score Re- PP 14
salts,” 19 pp., 3 Feb 1970, (Published in the Rose , Marshall , “Determination of the Optimal In-
Jc’urnal of Human Resources , Summer 1970) vestment in End Products and Repair Resource s,”
AD 703 926 38 pp., 18 Feb 1970, (Published in the Annual

The purpose of this paper is to utilize data on Meeting of the American Association of Cost En-
the test scores of young men on the Armed gineers Proceedings , Jun 1971 , Montreal , Canada)
Forces Qualification Test in order to make AD 702 450
estimates of what the relative importance of This paper demonstrates how to determine the 

-
.5

current and past discrimination were in ex- minimal cost combination of end products and - 
-

.5

plaining 1960 racial differentials in earnings. A investment in repair service capability in order
quantitative method is devised that , although to maintain a given level of operatin g end .5

crude , leads to results that are interesting, products. The model is then applied to the
problem of determining the optimal size of the .5PP 12 Navy ’s F4 aircraft pipeline.

Brown , Jr., George F. and Lloyd , Jr., Richmond
M., “Dynamic Models of Bank Credit Expansion PP 15
Under Certainty,” 29 pp., 3 Feb 1970, AD 703 931 Rose, Marshall , “Computing the Expected End• The purpose of this paper is to investigate the Product Servi ce Time Using Extrem e Value Prop-

effect of the Federal Reserve policy change of erties of Sampling Dist ributions ,” 29 pp., 18 Feb
September , 1968, on credit expansion by a 1970 , (Published in Operations Research, Vol. XIX ,
single bank in response to a change to its reserve 1971) AD 702 451
level. Prior to tha t date , the reserves and de- In this paper an expression is derived for the
posits which fulfillment of the legal reserve re- expected completion time of a repair project ,
quirement was computed were measured over such as the servicing of end products , when the .5

the same time period. Since that date , required servicing is composed of a sequence of repair .5

reserves for any period are based upon deposit activities on parts of the end product. Each part
levels two periods prior, creating a different en- of the end product is subject to repair with a
vironment under which banks must operate. A specified probability and , at first , it is assumed .5

dynamic programming model , treating all that the completion time of each activity is
parameters as if they were known with constant. Subsequently, this assumption is re-
cert ainty, is used to investigate the nature of laxed so that an arbitrary probability distribu-
optimal credit behavior under these two environ- tion can be specified for the repair time of each
ments. activity. The concluding parts of the pape r show

how to compute the expected service time for a .5

PP 13 particular class of repair activity-time probability
Overholt , John L., “Analysis Data Inputs and distributions.

.5 Sensitivity Tests in War Games,” 29 pp., Mar 1971 ,
(Presented as a seminar lecture on war gaming at PP 16
the Navy Postgraduate School , 19 Oct 1970) Rose, Marshall , “Study of Reparable Item Resupply
AD 722 858 Activities ,” 35 pp., 18 Feb 1970, AD 702 452
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PP 16 — Continued tion for End Product Repair Curves,” 24 pp., 18
This pape r is concerned with calculating the Feb 1970, AD 702 455
significant measures of supp ly effectiveness for This paper is concerned first with determining
activities which involve the resupply of reparable the relationship between the repair times of
items (spares). The approach that is taken is to recoverable items and the service time of end
derive an expression for the number of un- products. Afterwards , an algorithm is developed
satisfied demands existing for the items at a for generating the end product service-time cost
point in time. This expression can then be em- curve .
ployed to calculate the desired measures of
supply effectiveness which describe the behavior PP 20
of the model. Several numerical examples illus- Brown, Jr., George F., Corcoran, Timothy M., and
tratin g the model’s use are also presented. Lloyd , Jr., Richmond M., “Inventory Models with a

Type of Dependent Demand and Forecasting, with
PP 17 an Application to Repair,” 4 pp., 10 Feb 1970,

Brown , Lee (LCdr., USN) and Rose, Marshall , “An (Published in Management Science: Theory Section,
Incremental Production for the End-Item Repair Vol. 17, No. 7, Mar 1971) AD 702 456
Proce ss,” 17 pp., 3 Mar 1970, (Published in Annual In general , the single-product inventory model in
Conference of the American Institute of Industrial which demands in successive periods are not
Engineers Transactions, May 1970 , Cleveland, Ohio) independent is difficult to treat. This paper
AD 702 453 defines a large class of such problems, when

This article discusses the case of a firm that there is a positive lead time for delivery, which
owns a fleet of end-items and a repair facility can be treated by the classical formulation with
for con ducting periodic scheduled maintenance a single state variable. All results which hold for
of the end-items. If the number of units of inventory models with a constant delivery lag
operational end-items is less than required , the can be shown to hold also for this model. An
firm can correct the deficien cy by taking several application is made to a system in which de-
courses of action. The optimal set of actions to mands are generated by part failure and in
be taken by the firm under various assumptions which a portion of these failures are repaired

.5 
is determined. A numerical example is salved after a given (constant or probabilistic) time.
using both mathematical and graphical methods.

PP 2I
PP 18 Silverman , Lester P., “Resource Allocation in a

Rose, Marshall , “Inventory and the Theory of the Sequential Flow Process,” 21 pp., 5 Mar 1970,
Firm,” 14 pp., 18 Feb 19 70, AD 702 454 AD 702 457

A serious criticism of the inventory models A stochastic flow process consisting of several
presented in the literature is that they often independent sub-process stages is considered. At

• seek to minimize inventory costs rather than to each stage, a probability density function of
minimize total costs for a specified production time to successful completion of the stage by
level. This neglect is caused , in large measure , by any of the (assumed homogeneous) process
a failure to consider inventories as factors of items is a function of parameters which are in
production , with substitution possibilities be- turn functions of the budge t at which each

.5 tween r,ther types of inputs. This paper in- sub-process is supported (decision variables). The
corporates these substitution possibilities into process is generalized to allow for the possibility
the ana lysis, and for mulates an inventory model of auxiliary processing at each stage. The
within the theory of the firm. problem is to determine the minimum total

.5 budget which will yield a desired confidence in
PP 19 the total process being completed by some dead-

Rose, Marshall , “A Decomposed Network Computa- line. The problem is solved under different

III .A-27

- - - .5
.5 

— .5 -.5 j



- - - - - - - , --.
~~~~~~~~~~ ,-.—— ., -~~~~--~~~--,~~- -.—- —~~~~~~~~~~~~~

PP 2 1 — Continued procedures. This problem became especially
.5 assumptions about the functional relationship important during the Southeast Asia build-up

between expenditures and the resulting improve- when Navy procurement managers were urge d to
ment in process parameters. l’he fundamental scrutinize more closely the trade-offs between
purpose of this paper is to introduce the con- buying new aircraft and reducing the number of
cept that, in complex systems , the implications aircraft tied up in maintenance.
of expenditures often are not known with .5
certainty but can be viewed as altering the PP 25 .5

nature of the underlying stochastic process. Saperstone , Stephen H., “An Approach to Semi-
Markov Processes,” 38 pp., 23 Mar 1970,

PP 22 AD 703537
Gorlin , Jacques , “Israeli Reprisal Policy and the This paper reports on some of the mathematical
Limits of U.S. Influence ,” 27 pp. , 23 Mar 1970, results obtained while seeking to refine Markov
AD 703 534 chain models used in air-ASW tactical anal yses.

This paper is useful as a remedy for the in- In an effort to take into account the waiting
toxicatin g effect of the Arab and Israeli presses. tim e in each , a non-Markov process was postu-
Readers of those presses and generally interested lated. Subsequent investi gation showed the
persons will find this paper hel pful in striking a process to be a reformulation of a semi-Markov
balance between what the two presses state or process. In the present case , the equatio ns for .5

imply about the extent of formal U.S. influence the flow resemble a multi -dimensional renewal
over Israel. It argues that U.S. influence is in- process. The behavior of the system is described
deed quite limited , as the Israelis claim, by a probability density which characterizes the

process at the time t > 0, given that the states .5
PP 23 of the process were defined at time t = 0. It is

Rose, Mars hall , “An Aircraft Rework Cost-Benefit shown in the special steady state case that the
Model ,” 13 pp., 12 Mar 1970, (Published in the 5th probability distribution yields results which are
Annual DOD Cost Research Symposium Pro- equivalent to those previousl y given.
ceedings , Mar 1970; Available from Xerox-Systems
Analysis Section , Webster , New York) AD 702 514 PP 26

This paper concentrates on one part of a study Brown , Jr., George F. and Corcoran , Timothy M.,
made at the Center for Naval Analyses from the “The Reliability of a Comp lex System with Spares ,
beginning of 1967 through the end of 1969. Repair , and Cannibalization .” 45 pp. ’ 23 Mar 1970,
The project was called the Aircraft Pipeline AD 703 538
Stud ’. This paper describes the theoretical and The reliability of a complex system is investi-

.5 
empirical findings of Phase II of the study . gated. Special cases of the system include the

spare parts or standby redundancy problem and.5 PP 24 the repair problem , both of which have received
Lloyd , Jr., Richmond M. and Sutton , S. Scott , “An wide attention in the literature. Also included in
Application of Network Analysis to the Determ ina . the system is the opportunity for cannibaliza-
tion of Minimum Cost Aircraft Pipeline Factors .” tion. A theorem is given indicating the proper
51 pp., 31 Mar 1970 , (Presented at NATO Con- use of this activity. The spare parts problem and
ference on Problems in the Organization and Intro- the repair problem are anal yzed separately.
duction of Large Logistic Support Systems, May Methods of combining the two anal yses are then
1970, Luxembourg) AD 703 536 given in order to obtain bounds and approxima-

An important budgeting problem in the US. t ions to total system reliability.
Naval aviation program is to determine the
numbe r of aircraft to procure so that a desired PP 27
level of operating inventory of aircraft is Fain . Janice B., Fain . Willianì W., Feldman , Leon,
maintained, given that some aircraft will not be and Simon , Susan , “Validation of Combat Models 

.5operational as a result of certain maintenance Against Historical Data ,” 18 pp., 14 Apr 1970,
Il 1-A-28
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PP 27 — Continued PP 30
.5 (Published in 9th Symposium of the National DeVany, Arthur S., “The Effect of Social Policy on

Gaming Counci l  Proceedings, Apr 1970) the Social and Private Value of a Child ,” 20 pp., 27
.5 AD 704 744 Apr 1970, AD 704 746

This topic is divided into two parts. First , model This pap er outlines a hypothesis that relates
validation in general. In this par t some of the family size to parental income, potential wage
difficulties in dealing with historical data is earnings of children , life expectancy of children
covered and some of the previous validation and certain legal and social institutions that

.5 
efforts are discussed. In the second part some of affect the value of a child to the family. It is
the authors’ recent work at the Center for Naval the  concern with these institutions that
Analyses on an attempt at the validation of our separates the present analysis from other re-
Tactical Warfare Simulation Program using data search on the economic determinants of family
from the 1950-53 Korean War is described, size. The effect of such institutions as private

property, welfare programs, educational pro-
PP 28 grams, the “perfection” of the market for

Friedheim, Robert L. and Kadane, Joseph B., human capital, and the legal rights of women ,
“Quantitative Content Analysis of the United can be analyzed within the framework provided
Nations Seabed Debates ; Methodology and a Con- by the model developed here . A he uristic de-
tinental Shelf Case Study ,” 32 pp.. 24 Mar 1970, velopment of the implications of some possible
(Published in International Organization , Summer forms of these institutions is offered. Of central
1970) AD 703 539 importance in the analysis is the effect of some

Patterns of state preference have emerged and given institution on the pri vate value of an
are discoverable through the analysis of the additional child to the family relative to the
seabed debates. Furthe r , a method of analysis of social value.
the data is developed which is appropriate to
the problem. The technique is a particular PP 31
application of quantitative thematic content DeVany, Arthur S., “Time in the Budget - of the
analysis. How and why this technique can be Consumer ,” 51 pp., 27 Apr 1970 , AD 704 747
applied to U.S. debate material , the nature and The addition of time in the consumer’s bud get
problems of the method , a case study demon- yields new theorems from demand theory while
strating some of the substantive results that preserving the logical validity of the old ones. .5

were reached, and a statement of our future These new theorems concern additional Slutsky-
research priorities are discussed. type equati ons relating quantities of goods

demanded , hours worked , and total income to
PP 29 the wage rate, non-wage or time-independent

Saperstone, Stephen H., “Controllability of Linear income, and the relative time or price intensity
Oscillatory Systems Using Positive Controls ,” 27 of goods; the Slutsky equation s with respect to
pp., Apr 1970, AD 704 745 price are preserved. These new equations place

A linear autonomous control process is con- additional behavioral restriction s upon the
sidered where the null control is an extreme standard consumer demand functions and permit .5

point of the restraint set fl. In the event that the consumer’s labor supply to be derived from
= [0,1 (hence , scalar control) necessary and his demand for goods. Since all the theory’s

suf ficient conditions are given so that the reach- variables are observable , it can be tested by —

able set fro m the origin (in phase space) con- estimating these functions.
tains the origin a s an  interior point. For vector
valued controh~ wit h each component in [0,l j ,  PP 32
sufficient conditions are given so that the reach- Overholt , John L., “Fitting Korean War Data by
able set from the origin of a non-linear auto- Statistical Method ,” 11 pp.’ 5 May 1970, (Pre.
nomous control process contains the origin as an sented at the 9th Symposium of the National
interior point.
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PP 32 — Continued Covariance Matrix of the Limited Information
Gaming Council , Apr 1970, Washington , D.C.) Estimator and the Identification Test: Comment .”
AD 705 349 6 pp., 14 May 1970, A D 706 310

Korean war data obtained from the records of In a recent article, Liu and Breen made 2 m ajor
all services is related to U.N. divisions engaged points: (1) they attacked the estimator of
with North Korean and Chinese Communist Chernoff and Divinskv for the asymptotic
troops in central Korea in May 1951. The daily covariance matrix of the Limited Information
record for each division was considered: the Estimator , because it is not the same as a new
strengths and casualties of opposing forces , the estimator they proposed , and (2) they ques-
amount of ground gained or lost , and fire sup- tioned the traditional interpretation of the test
port as measured in artillery rounds and air of overidentif ication as set forth by Koopmans
sorties. Various graphs display changes in in- and Hood. This paper shows that there is no
dividual variables and in combinations of reason to suppose that the Chernoff-Divinsky
variables , from day-to-day and with undulations and Liu-Breen estimators should be the same. A
in the battle line as forces concentrated to choice between them should be made on their
attack or withdraw, These plots suggested more statistical properties. Also the test of overident i-
sophisticated treatment with the use of multiple fication is examined , and found to do what it is
regression to fit various proposed relationships, advertised to do.
These were relationships between ordnance *Deportment of Economics. Massachusetts Institute of
fired , the intensity of the battle, and the ex- Technology.
posure of the troops as indicated by ground
gained or lost. Lanchester equations of various PP 35
types were examined by the incorporation of Lando , Mordechai E., “Full Employment and the
firepower into the strength and casualty rela- New Economics—A Comment ,” 4 pp., 14 May
tionships. Some empirical equations were also 1970, (Published in the Scottish Journal of Political
prepared. Economy, Vol. XVII, Feb 1969) AD 706 420

Professor Killingsworth’s paper “Full Employ-
PP 33 ment and the New Economics ” which appeared

DeVany, Arthur S., “A Theory of Household in the February 1969 issue of the Scottish
Demand and Labor Supply,” 23 pp., 5 May 1970, Journal of Political Economy, contains many
AD 705 350 controversial hypotheses. This paper avoids the

This is a model of household consumer unit pitfalls of the aggregate demand versus structural
with two workin g members. Working time of change controversy , and comments on some of
the wife is allocated to household work or the strained interpretations Kil lingsworth places
market work according to her market wage rate, on the data.
and her productivity in household work depends
upon the goods consumed by the household , the PP 36
husband’s wage rate , and the family ’s non-wage DeVany, Arthur S., “Time in the Bud get of the
income. Theorems derive d concern the effect of Consumer: The Theory of Consumer Demand and
change s in these income parameters and the Labor Supply Under a Time Constraint ,” 151 pp.’
prices of goods on the labor force participation 15 Jun 1970, (A dissertation submitted in partial
of the wife, hours worked by the husband and satisfaction of the requirements for the degree of
the goods bundle consumed by the household. Doctor of Philosophy in Economics) AD 708 348
One theorem , for example , states that an in- The purpose of this stud y is to develop and test
come compensated increase in the wife’s market a modification of the standard theory of con-
wage will increase her labor force participation sumer demand that yields imp lications con-
and shorten the husband’s work week. cerning the consumer ’s allocation of time to

consumption and income producing activities.
PP 34 Unlike the demand for leisure model, the theory

Kadane , Joseph B. and Fisher , Franklin M., * “The presented here does not treat leisure as a good
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PP 36 — Continued Residuated Mappings and Baer Assemblies,” 21 pp.,
or work as a bad. The consumer ’s time does not 14 J ul 1970, (Published in the Proceedings of the
enter his utility function , only the quantities of Royal Society of Edinburgh , Vol. LXIX , Part II
goods consumed do. The consumer ’s time enters (No. 12), 1971)
his budget constraint only. At a sufficiently high This paper considers, for a given ordered set E

.5 level of income , time may also become an with minimum element 0, the semi-group 0 of
.5 additional constraint independent of the budget 0-preserving isotone mappings on E and cx-

constraint. amines necessary and sufficient conditions under
which an element F e Q is such that the left

PP 37 (resp. right) ideal of ~ is a principal left (resp.
Kadane , Joseph B., “Testing a Subset of the Over- right) ideal of 0 generated by a particular type
identifying Restrictions ,” 7 pp., 19 Jun 1970, (Pub- of idempotent. The results obtained lead the
lished in Econometri ca) AD 708 349 authors to introduce the concept of a Baer

Anderson and Rubin derived the likelthood ratio assembly which is used to extend to the case of
statistic for testing a particular overidentified semilattice the Baer semigroup coordinatisation
model against the alternative that the model is of particular types of semilattice.
just or underidentified. One prob lem with this Mathematical Institute, University of St. Andrew.
test is that consequences of rejecting the null
hypothesis are not clear: what restrictions were PP 40
wrong? Additionally, possibly some of the re- Forst , Brian E. and Silverman, Lester P., “Evalu-
strictions are suspect but others , enough to over- ating Changes in the Health Care Delivery System-
identify the model , are not. How the suspect An Application to Intensive Care Monitoring,” 19

.5 overidentifying restrictions can be tested is the pp., 1970, AD 710 631
subject of this paper. The likelihood ratio This paper proposes a tool for evaluation of
statistic for testing a particular overidentified potential changes in the system for the delivery
model against an alternative overidentified of health care. Starting with a definition of a
model, where all the restrictions on the alterna- community health production function , the
tive are restrictions on the null hypotheses are paper introduces the concept of nested produc-
studied. tion functions in health care. The production

function approach is seen as providing a
PP 38 mechanism for explicit consideration of the sub-

Saperstone , Stephen H., “The Eigenvectors of a stitution and optimal input combination ques-
Real Symmetric Matrix are Asymptotically Stable tions which are the basis of all evaluations of
for some Differential Equation ,” 19 pp., Jul 1970, changes in the health care delive ry system. The
AD 708 502 discussion of this technique is followed by an

Let A be a real symmetric n x n matrix. For application to intensive care monitoring. While
each real unit vector x we compute numbers actual data has not been gathered , we form ulate

= p(x) and a = o(x), which have the property a model for evaluating the effect of comput-
that I~ + a , p - a] contains an eigenvalue of A. erization of certain intensive care monitoring
We establish an autonomous differential equa- procedures.
tion , dependent on A , which admits asymptotic-
ally stable solutions of the form , x = eigenvector PP 41
of A. This is achieved by noting o2 (x) is a Piersall , Jr., Charles H . (LCdr., USN), “An Analysis
Liapunov function , and tends monotonically to of Crisis Decision-Making,” 55 pp., Aug 970,
zero along solutions of the differential equation . (Published in the American Political Science Re-

.5 The set of critical points of a2 (x) are shown to view) AD 719 705
comprise a finite union of products of spheres. This paper analyzes two real crisis situations for

the United States; the Cuban Missile Crisis ,
PP 39 1962 , and the Gulf of Tonkin Incident , 1964. A

Hardy, William C. and Blyth , 1. S.,’~ “QUASI— crisis decision model is presented to explain the

III- AJ sequential behavior in the reference d cases.

- - -~~--~~~—--.-~~- - - - - —-.5 - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - -—~~~ ...-- - - - - .~iil~



_- . .— -.— ——~~~~.-- ~~~~~~~~~~~~ -—.- - ,_—~~~~~-— .- — 
—,

PP 42 43 pp., Oct 1970, (Presented at the 66th Annual
Sullivan, John A., “Measured Mental Ability, Meeting of the American Political Science Associa-
Service School Achievement and Job Performance ,” tion , Sep 1970)

.5 

22 pp., 31 Jul 1970 , AD 720 359 The research reported here attempts to supple-
Since Worl d War II the Services have used the ment regional studies about the Near East in
Armed Forces Qualification Test (AFQT) to two ways. First , it is a study of the regional
screen draftees and enlistment applicants. This effects of four Near East crises as well as of
procedure assumes tha t higher scores on the actors’ decision-making which is a frequent
AFQT indicate a higher productivity of indi- focus of crisis studies. The effects of external 

.5

viduals to the Armed Forces. This paper cx- actors upon other external actors in a Near East
amines some of the evidence for this assump- crisis, of external powers upon local actors, and
tion. of local powers upon each other are considered.

Secondly, as a comparative study of four crises
PP 43 over a period of ten years, it identifies changes

Foist , Brian E., “Estimating Utility Functions Using in the crisis roles of actors in the Near East.
Preferences Revealed Under Uncertainty,” 11 pp., Comparability is ensured by appropri ate scaling
Jun 1971 , (Presented at the 39th National Meeting, methods.
Operations Research Society of America , May
1971) AD 726 472 PP 45

Those who take the normative point of view of Brown, Jr., George F. and Lloyd, Jr., Richmond
decision making under uncertainty typically M., “Fixed Shortage Costs and the Classical In-
suggest, sometimes explicitly, that it is sufficient ventory Model ,” 13 pp., Jul 1970, AD 713 057
to estimate utility functions on the sole basis of Many recent economic and inventory studies
responses to hypothetical questions. l’his paper , have included various types of fixed or lump-
which also takes the normative viewpoint , sum costs as important determinants of optimal
criticizes that approach on several grounds and behavior. In this pape r , the classical inventory
proposes the alternative of combining that tech- model is agumented to include fixed shortage
nique with observations of choices made under costs. In general , the presence of fixed shortage
uncertainty in real life. The thesis is demon- costs can lead to complex optimal solutions.
strated using a fairly common problem in the The purpose of this paper is to establish a set of
clinical setting, the case of severe abdominal sufficient conditions which guarantee the ex-

.5 pain in a young woman. Central to the argu- istence of an optimal ordering policy which is
nient is the distinction between internal in- unique. The resulting optimal policy is described
consistency among a set of responses to abstract by a unique set of critical numbers which are
questions on the one hand , and disagreement bounded and decrease monotonically over the
between the choice deemed optimal by the horizon for which the inventory system is to be
theory and the choice actually revealed as most operated.
preferred by the decision maker , on the other.
While the former type of inconsistency is the PP 46
kind most widely treated in the literature , it is Hardy , William C. and Blyth , T. S.,~ “A Coordina-
reflection upon the latter which will resolve tisation of Lattices by One-Sided Baer Assemblies,”
whether the decision maker should rely, cx post 21 pp., Jul 1970 , (Published in the Proceedings of
facto , upon decision analysis for a particular the Royal Society of Edinburgh , (A) Vol. 69, 4,

.5 problem under uncertainty. 1971/72)
The notion of Baer assembly was introduced in

pP 44 an earlier publication (PP 39), and applied to
Schick , Jack M., “Conflict and Integration in the obtain a coordinatisation theory for semilattices.
Near East : Regionalism and the Study of Crises,” This was achieved by considering the semi group
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PP 46 — Continued variables are in the equation. This paper is in-
of quasi-residuated (i.e. 0-preserving and iso- tended as a day-to-day guide to the use of
tone) mappings on a bounded semilattice. In the B34TCNA. It tells how to punch control cards
present paper we consider the semigroup of and implement the options available in the pro-
quasi-residuated p-homomorphisms (or hemi- gram. There is also a Manual available which
morph isms)  on a bounded lattrice and thus describes the workings of the University of
shows how a parti cular type of one-sided Baer Chicago version of the program and its options.
assembly can be used to provide a coordinatisa-
tion theory for lattices; and in particular for PP 49
complemented , modular distributive lattices. Friedheim , Robert L., “Internationa l Organizations .5

•Mathema:ical Institute, University of St. Andrew. and the Uses of the Ocean ,” 88 pp., Oct 1970,
(Published in Multinational Cooperation : Economic ,

PP 47 Social, and Scientific Development , edited by K.
Silverman, Lester P., “Resource Allocation in a Jordan , Oxford University Press, 1972) AD 714 387
Sequential Flow Process with an Application to the The purpose of this paper is to examine and
Naval Resupply System,” 18 pp., Oct 1970, (Pre- evaluate a select number of international or-
sented at the 11th American Meeting of the Insti- ganizations that have importan t oceanic re-
tute of Management Sciences, Oct 1970; Presented sponsibiities. Their structure and present func-
at the 26th Meeting of the Military Operations tioning are examined and questions about how
Research Society, Nov 1970) AD 713 028 well they do their job are raised. In addition it

This paper considers the problem of optimizing must be asked how well do these organizations
the benefits to be realized from allocating re- relate to each other and whether the overall
sources in a stochastic flow process. The Naval organization of international ocean affairs is
resupply system is viewed as consisting of satisfactory. Also briefly discussed is the present
several processes , fro m the requisitioning, to state of the debate on seabed minerals in the
processing, to transportation of spare parts . The General Assembly.
time necessary for completion of any of the
processes by any of the assumed homogeneous PP 50
items is a rando m variable described by a distil- Friedheim , Robert L. and Kadane , Joseph B.,
bution function whose parameters are functions “Ocean Science in the United Nations Political
of the budget at which each process is sup- Arena,” 45 pp., Jun 1971 , (Published in the
ported. Having delineated alternative budget Journ al of Maritime Law and Commerce , Vol. 3,
levels and associated para meter improvements at No. 3, Apr 1972) AD 731 865
each stage, the problem is to allocate a fixed The study of the seabed debates can illuminate
budget so that the probability of completion for attitudes on the use and abuse of science. In
any item over the whole flow system before a this paper the view of states on two broad
given deadline is maximized. The solution to questions, freedom of scientific research and the
this problem is presented with specific reference future of the Intergovernmental Oceanographic
to the Naval resupply system. Commission , are measured. In order to place the

political problems of ocean science in their
PP 48 proper context , those issues in the large r debate

Gray, Burton C., “Writeup for B34TCNA.A Step- on the future of the oceans which are most
Wise Multiple Regression Program,” 15 pp., Oct closely related to these two question s of ocean
1970, AD 713 029 science are found. Finally, how science might

The B34T program calculates multiple linear re- fare in a future international attempt at legal
gression in a stepwise manner, inserting at each regulation is estimated..5 

step that variable which is eligible and has the
highest partial correlation with the dependent PP 51

.5 variable, given that the previously selected Saperstone , Stephen H., “Global Controllability of
llI.A-33
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PP 51 — Continued other platform a sequence of successful amend-
Linear Systems with Positive Controls,” 29 pp., ments leads to P .  l’his theory is applied to 

.5Nov 1970, AD 714 650 explain why state constitutional amendments .5

In a previous paper by the author and J. Yorke, tend to fail when submitted as a package, and
necessary and sufficient conditions were given pass when submitted separately.
for local controllability of linear autonomous
systems using only bounded positive controls. PP 54
The present paper extends those results to Kadane, Joseph B., “How to Burgle if You Must : A
obtain conditions for global controllability with Decision Problem ,” 10 pp., May 1971 , AD 723 850
both bounded and unbounded positive controls. A burglar with an initial fortune is contem-

plating some possible burglaries. l’his paper con-
PP 52 siders the maximization of the probability of .5

Forst , Brian E., “A Decision-Theoretic Approach to successfully stealing a targe t amount and the
Medical Diagnosis and Trea tment ,” 14 pp., Nov maximization of expected fortune for the
1970 (Presented at the Fall 1970, 11th American burglar . The burglar model can be extended to
Meeting of the Institute of Management ScIence, 21 include possible policing strategies , as suggested
Oct 1970) AD 714 651 in Anscombe’s paper on disarmament and arms

This paper sets out to replace good medical control inspection.
practice with something better by proposing a
structure to the clinical decision problem which PP 55
is, in a particular sense, optimal. The intended Brown , Jr., George F., “Optimal Management of
contribution of this paper is the proposal to Bank Reserves,” 35 pp., Aug 1970, (Published in
estimate multidimensional utility functions Journal of Financial and Quantitative Analysis, Dec
primarily on the basis of observed behavior 1972) AD 717 569
rather than on the sole basis of response to In this paper, the effects of various forces on
hypothetical lotteries , as is usually done. the optimal expansion of credit and holding of

reserves are investigated using the techniques of
PP 53 dynamic programming. Discussed in the paper

.5 Kadane , Joseph B., “On Division of the Question,” are the effects of uncertainty about reserve
12 pp., Nov 1970, (Published in Public Choice, Fall losses, various types of penalty costs, costs of
1971) AD 714 652 adjustment , uncertain future interest rates , and

Suppose a committee is to write a plat form of various institutional structures unde r which
taking positions on many issues. Suppose also the bank must operate .
that the alternatives for each issue can be
ordered so that each member’s preferences are PP 56
single-peaked, and that the issues are separable Horowitz , Stanley A., “Economic Principles of
in the sense that the outcome on one issue does Liability and Financial Responsibility for Oil Pollu-
not affect preferences on the others. The corn- tion,” 23 pp., Mar 1971 , (Prepared as part of a

.5 

mittee may consider the issues one-by-one, study by the Program of Policy Studies in Science
leading to a platform P of the majority view and Technology of the George Washington Uni-
on each issue. Alternatively the committee may versity, under U.S. Coast Guard Contract DOT-CG-
consider the entire platform as a single motion. 10-235A) AD 722 376
If so, there may be a cycle of platforms each of This paper examines the economic issues in-
which defeats all platforms not in the cycle. P volved in the imposition of liability for the
is in the above cycle if there is a cycle; if not , damages caused by disasters in general and
P* defeats all other platforms. If division of the major oil spills in particular.
questions on amendments is automatically un-
posed, ~~* defeats all amendments and from any PP 57

Lando, Mordechai E., “A Comparison of the
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PP 57 — Continued ramifications of racial discrimination in employ-
Military and Civilian Health Systems,” 20 Pp., Dec ment. It empirically tests hypotheses concerning
1970, AD 716 897 Negro employment and racial discrimination in

This paper compares the civilian health system the building tradcs and examines current efforts
.5 in the United States to the military’s prepaid (at and programs to improve employment oppor-

zero price) hospital based group practice system. tunities for Negroes in construction and to prog-
The military system is found to have higher per nosticate future developments in the area.
capita costs and to use a higher ratio of health
personnel to the population. Morbidity data PP 60
indicates that male civilians are in poorer health Lando, Morde chai E., “Health Services in the All-
than armed forces personnel. Despite lower Volunteer Armed Force,” 33 pp., Jan 1971 (Pub-
morbidity rates, hospital utilization is much lished in ‘Studies Prepared for the President’s Corn-
higher in the military sector. It is suggested that mission on an All-Volunteer Force,’ Nov 1970; See

.5 

the military could decrease their expenditures B 13) AD 716 899
on health by red ucing hospital utili zation. This stud y was undertaken in the hope of

finding methods to keep down the cost increase
PP 58 for doctors and medical services in the Armed

Kadane , Joseph B., “Chronological Ordering of Forces in the absence of the draft. It is assumed
Archeological Deposits by the Minimum Path that the services now provided will continue in
Length Method ,” 12 pp., J un 1971 , AD 726 475 the volunteer context. Given this assumption the

A new method of ordering archeological analysis attempts to fIn d methods by which
deposits, called the minimum path length these services can be provided more efficiently .
method , is introduced and discussed in relation
to previous work on the proble m. Among its PP 61
advantages are easy computability, independence Robinson , Jack A., “Classifi cation Management
of input order , and minimization of a rca- Training and Operations,” 13 pp., Jul 197 1, (Pre.
sonably intuitive function of the similarity sented at the 7th Annual Seminar, National Classifi-
matrix. Also when the similarity matrix is a cation Management Society, Washington , D.C., Jul
Robinson matrix , (which is perfect data for this 1971) AD 727 719
problem) the minimum path length permutation This paper presents an approach to classification

.5 yields the Robinson order (which is the correct management training and operations.
order for a Robinson matrix).

PP 62
PP 59 Brown , Jr., George F. and Schwartz , Arnold N. ,

Dyckman , Zachary Y ., “An Analysi s of Negro “The Cost of Squadron Operation: A Theoretical
Employment in the Building Trades,” 309 pp., Jan and Empirical Investigation,” 10 pp., Jan 1971,
1971 (Published in Transactions of the 1971 American

This study determines the existence and degree Association of Cost Engineers International
of racial discrimination by construction unions Meeting, Jun 1971) AD 722 377
and contractors , and examines changes in them The purpose of this analysis is to determine the

• that have occurred during the middle and late relationship between the cost of the resource
1960’s. It examines employment patterns of inputs employed by Naval aviation squadrons
Negroes in the building trades and compares and the level of output produced by them. Such
their earnings and employment stability with squadrons employ a mixture of aircraft, main-
those of whites. A theoretical framework is tenance labor , and spare parts in the production
developed to assist in understanding some of the of tactically available aircraft . Since these inputs
economic incentives to discriminate or not to are both substitutes for and complements to one
discriminate against Negroes and some of the another , the minimum cost combination of in-
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PP 62 — Continued Course of this analysis, a minimax theorem in
puts capable of producing the desired level of behavior strategies is obtained , which is similar
output is sought. to Von Neumann ’s minimax theorem in mixed

strategies.
PP 63 School of Electrical Engineering. Purdue University

.5 Lockman , Robert F., “Analysis of Selection and
Performance Measures for CNA Support Personnel ,” PP 65
41 pp., Feb 1971 , AD 720 360 Gray, Burton C., Horowitz , Stanley A., and O’Neill ,

The main purpose of the report is to study the David M. , “Educational Equality and Expenditure
validity of the Short Employment Tests scores Equalization Orders: The Case of Hobson V. .5

in relation to the performance ratings of Center Hansen,” 43 pp., Feb 1971, (Published in Journal .5
for Naval Analyses support personnel. A of Human Resources , Vol. 7 , No. 3, Summer 1972)
sufficiently large sample of data has been col- AD 720 362
lected to justif y statistical analyses of these In May, 1970, Julius W. Hobson brought suit in

.5 measures along with other background and em- the U.S. District Court for the District of
ployment characteristics of applicants and Columbia to seek an order requiring the Wash-
hirees. ington , D.C . School Board to equalize expendi-

tures per pupil , within a five percent range ,
PP 64 among all elementary schools in the system - The

Utgoff , Victor A. and Kashyap, R. L.,* “On Be- major issue in this case is whether ordering
havior Strategy Solutions in Two-Person Zero-Sum equal ization of teacher expenditures per pupil
Finite Extended Games with Imperfect Informa- will in fact lead to, or even help move in the
tion , Part 1: A Method for Determination of direction of the attainment of the objective .
Minimally Complex Behavior Strategy Solutions ,” This report concludes with a summary of .5

35 pp., Feb 1971, (Published in the SIAM Journal findin gs as well as reco mmendations with regard
on Applied Mathematics , Vol . 22 , No. 4 , Jun 1972. to the wisdom of imposing expenditure equaliza-
This work was partially supported by NASA under tion on the D.C . school system.
Gra nt  NGR 15-005-021 , NSF under Grant
GK-1970, AFOSR under Grant 69-1776; See also PP 66
PP 73) AD 720 361 Schwartz , Arnold N., Sheler , James A. (LCdr.,

- .5 In any two-person zero-sum finite extended USN), and Cooper , C. R. (Cdr., USN), “Dynamic .5

game with imperfect information , an upper Programming Approach to the Optimization of
bound on the quality of each player ’s st rategies Naval Aircraft Rework and Replacement Policies ,”
is established by his choice of a scheme for 1969, (Published in the Nava l Research Logistics
gathering and retainin g the information that be- Quarterly 18, 395/1971) AD 720 363
comes available to him as the game progresses. There is a strong effort within the Navy today - .5

Further , for a given game, strategies of the to improve the aircraft maintenance program.
maximum possible quality may exist for each This interest results from the rapid rise in the
player on a number of information schemes of number of Naval aircraft unavailable for squad-
widely differing complexities. By analyzing the ron use during the current Vietnam conflict for
relationship between any given two-person zero- reasons of maintenance.

.5 sum finite extended game with given informa-
tion schemes for its players , and an associated PP 67
N-person non-cooperative game , a heuristic Kuzmack , Richard A., “Measures of the Potential
scheme is uncovered for searching for minimally Economic Loss from Oil Pollution ,” 12 pp., Mar
complex information schemes which support 1971 , (Prepare d as part of a stud y by the Program
behavior strategies having withi n a of the maxi- of Policy Studies in Science and Technology of the
mum possible quality, for any given a. In the George Washington University, entitled , “Legal ,
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PP 67 — Continued the probability generating functions of the
Economic and Technical Aspects of Liability and distributions of rank test statistics. A method is
Financial Responsibility as Related to Oil Pollu- given for deriving probability generating func-
tion” unde r US. Coast Guard Contract DOT-CG- tions in a form suitable for inversion . Cases
10255-A) AD 722 378 treated include one and two sample linear rank

The specific problem addressed is that of em- statistics , the general scores test for regression,
pirically estimating the potential impact of a and the Kolmogorov-Simov test statistics.
large scale oil spill into the public waters on the .5
economy of a near by coastal community. PP 70
Taking two areas as case studies , the sensitivity Rogers, Warren F. (Cdr., USN), “On A Theorem of
of their economies to exogenous changes in Weyl ,” 13 pp., Mar 1971, AD 722 381
income is estimated using an economic base If A is a Lebesque measurable subset of the
model. The potential loss is then calculated interval [0,11 and t is any irrational number in
from the amount of income directly susceptible that interval , then by a well-known theorem of
to oil pollution damages. Weyl , the frequency with which the integer

products of t modulo one fall in A converges to
PP 68 the measure of A. l’his result may be used to

Blechman , Barry M. and Holt , James T., “Cost/ evaluate asymtotic error in certain approxima-
Effectiveness Analysis of Foreign Policy Altema- tions. For a special case, Weyl’s theorem is
tives: Need, Approach, and Prospects,” 36 pp., Mar shown to extend to ration al numbers t and a
1971, (Presented at the Western Regional Meeting lower bound on frequency is derived.
of the International Studies Association ; March
26-27 , 1971; San Francisco, California Panel C-I : PP 71
“The Relationship of Quantitative Research to Lloyd , Jr., Richmond M., “Dynamic Programming
Policy-Making”) AD 722 379 Models of Short Term Bank Reserve Management ,”

Three existing macro-approaches to the evalua- 219 pp., Jun 1971 , (Submitted in partial fulfillment
tion of foreign policy alternatives are identified. of the requirement for the Degree Doctor of
It is suggested tha t a variant of one such Philosophy, University of Rochester) AD 727 724
approach , cost/effectiveness analysis , is the most A member bank of the Federal Reserve System
promising candidate to effect a rigorous, is required by law to hold a certain percentage
systematic, comprehensive , and fundamental of its deposits in the form of reserves. The
evaluation of U.S. forei gn policy. The paper reserve requirement must be satisfied on average
outlines eight steps comprising a cost/ over a reserve period. Several dynamic program-
effectiveness analysis, describes the subanalyses ming models of this short term reserve manage-
and other processes contained in each, discusses ment problem are developed. The objective is to
relevant data sources, and identifies major min imize the discounted expected cost of opera-
problems that would be confronted by anyone tion over the reserve period. The bank is re-
undertaking such an analysis. The paper also stricted to one reserve adjustment mechanism,
explores the prospects for adoption of the pro- buying or selling funds on the federal funds
posed methodology in various sectors of the market. One decision is made for each day with-

• analysis community and concludes that such in the five day reserve period. The optimal
prospects are not favorable , for many reasons. policy for each model is shown to be of a

simple form .
PP 69

Rogers, Warren F. (Cdr., USN), “Exact Null Distri - PP 72
butions for Rank Test Statistics,” 45 pp., Mar Kadane, Joseph B. and Iversen , Gudmund R.,*
1971, AD 722 380 “Estimation of Multinomial Processes When Only

Efficient algorithms are developed for inverting the Sum and the Number Governed by Each

III.A.37

.5 __  .~~ -~~——-.~~~~~ 



-~~ —-—.-—-——-—---- . . _ f l  ~~~~~~~~ . -

PP 72 — Continued PP 74
Process is Observed,” 13 pp., Apr 1971 , Brown , Jr., George F., Silverman , Lester P., and
AD 722 382 Pen man , Bernard L. (AQF3, USN), “Optimal PosI- .5

This paper considers the estimation of tioning of Inventory Stock in a Multi-Echelon
multinomial probability vectors when only the System ,” 33 pp., May 1971 , (Presented at the 39th
sum of several multinomial processes is ob- Annual Meeting, Operations Research Society of .5
served, and when the number of individuals America , May 1971) AD 723 852
governed by each process is known. The re- l’his paper considers optimal stockage and .5
lationship of this problem to the previous litera- resupply policies for an inventory system in
ture is discussed, the likelihood function is which the cost and time for resupply can be . 

-

given , the identification problem is also con- altered by various logistical expenditures , in-
sidered , and an algorithm is proposed for finding eluding the pre-positioning of parts at inter-
maximum likelihood estimators , mediate echelons of the system. At stations on

University of Michigan . the lowest echelon , demands arise due to part
fa ilure. With some probability, the part can be .5

PP 73 repaired at this echelon. Spare parts may be
Utgoff , Victor A. and Kashyap, R. L.,t “On Be- obtained from inventory, through repair , or by
havior Strategy Solutions in Two-Person Zero-Sum ordering after a delivery lag . Minimum cost
Finite Extended Games with Imperfect Informa- stockage and reordering rules are derived for
tion , Part II: Determination of a Minimally Corn- each echelon, as a function of the delivery lag.
plex Behavior Strategy Solution in a Medical Dc- This analysis is combined with a study of the
cision Process,” 20 pp., May 1971 , (Published in effects of expenditures on the resupply system
the SIAM Journal on Applied Mathematics , Vol. itself. An application of the procedure to the
22 , No. 4, Jun 1972. This work was partially sup- Naval aviation support system is described.
ported by NASA unde r Grant NGR 15-005-021, by
NSF under Grant GK-1970 , by the AFOSR under PP 75

.5 

Grant 69-1776; See also PP 64) AD 723 851 Stoloff, Peter H., “The Navy Personal Response
.5 A medical decision process is considered in Program: Review, Evaluation, and Recommenda-

which a doctor must make a sequence of treat- tion ,” 21 pp., Jul 1971, AD 727 725
ment and operate-don’t operate decisions for a The Navy Personal Response Program is a cross-
patient on the basis of treatment and diagnosis cultural training program aimed at developing
information which the doctor gathers as he the skills necessary for effective communication
proceeds. By examining a set of N-person non- with our foreign hosts. The purpose of this
cooperative games which can be associated with paper is to review the Navy’s Personal Response
the given medical decision process, a search is Program and to defme the steps necessary to
carried out for a behavior strategy for the make it a workable program.
doctor which: (i) comes acceptably dose to
maximizing the minimum expected lifetime cx- PP 76
tension of the patient for all possible unknown Canes, Michael E., “Measurement and Selection of
statistics which may describe the patient’s re- Defense,” 19 pp., Aug 1971 , AD 731 868
sponse to inappropriate treatment , and (ii) re- ‘This paper suggests a measure of the value of
quires the doctor to gather and retain the mini- defense; namely, reduction in the cost of

.5 mum amount of information. The search yields repairing or replacing capital items subjected to
a behavior strategy with more than 90 percent attack. Using this measure , a decision rule is
of the effectiveness yet less than 10 percent of advanced that allows calculation of how much
the complexity of the most effective behavior resource to devote to defense . The suggested
strategy. decision rule is argued to be superior to two

School of Engineering, Purdue University. alternatives: (a) a “budget” rule tha t maximizes
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PP 76 — Continued and operating proficiency that transforms the.5 defense subject to a budget constraint , and (2) a USSR into a maritime power fully capable of
“requirements” rule that minimizes cost subject threatening the security interests of the
to a required level of defense. The practical use economically-advanced nations of the Free
of the suggested decision rule is discussed and World. As a consequence U.S. military planners ,
some possible applications given , who have been accustomed to thinking in terms

of direct conflict in Europe, must now also
PP 77 think in terms of the growing potentia l for

McConnell , James M., “The Soviet Navy in the direct conflict at sea. Indeed , it is the authors’
• Indian Ocean ,” 15 pp., Aug 1971 , AD 731 869 view that of these two areas for opening con-

Though Soviet war ships have been in the Indian flict , the sea is the more likely, with the limited
Ocean since 1968 Western analysts are still involvement chiefly of naval forces . l’his is a
wrestling with the problem of motivation. The possibility that has significant implications not

.5 reasons for the Soviet presence is the subject of only for our allies, but also for our total force
this paper. Soviet naval missions are discussed, planning.
illustrated with examples of Soviet actions, and
Soviet requirements and activities in the indian PP 80
Ocean itself are examined. Observations on Weinland , Robert G., “The Changing Mission Struc-
Brezhnev’s recent proposals for naval limitations ture of the Soviet Navy ,” 14 pp., Nov 1971, (Pre-
in both the Mediterranean and the Indian Ocean sented at a meeting of the International Institute
are also included, for Strategic Studies, London , Oct 1971; Published

in Survival, XIV, No. 3, May-Jun 1972; Reprinted
PP 78 in Congressional Record , 31 Jan 1972) AD 734 077

Blechman , Barry M., “A Quantitative Description This paper discusses significant changes in the
on Arab-Israeli Interactions , 1949-1969 : Data Sets character of Soviet naval operations and how
and Processor ,” 40 pp., Sep 1971 , AD 731 870 these changes reflect a modification of the

This paper documents two sets of data compiled Navy ’s mission structure. It points out that the
by the author which describe some aspects of West should be more aware of the changes and
Arab-Israeli relations between 1 Jul 1949 and 30 there implications.
Jun 1969. The data sources, coding procedures
and possible biases incorporated in each set are PP 81
discussed. In addition a computer program , Forst , Brian E., “The Grisly Analytics of Death,
“Mid-East ,” is documented, which can be used Disability, and Disbursements ,” 18 pp., Nov 1971 ,
to process one of the data sets. (Presented at the 40th National Meeting, Operations

Research Society of America , Oct 1971)
PP 79 AD 732 555

Brown , Nicholas (Cdr., USN) and Wilson , Jr., In a large class of decision problems under Un-
Desmond P., “Warfare at Sea: Threat of the certainty, death , disability, and reductions in
Seventies,” 14 pp., 4 Nov 1971 , AD 734 856 wealth enter the analysis as crucial arguments in

This article contends that a new stragetic en- the utility function. Much of the literature in
vironment is emerging. it is an environment in public health and safety programs , insurance
which the rivalry betwee n the Great Powers will programs, and clinical decision making concerns
have an increased potential for developing into itself with optimal behavior in the presence of
direct armed conflict in the maritime areas. In risk in these variables. This paper sets out , pri.
this environment where both U.S. and Soviet manly, to describe the assumptions which
capability for massive retaliation against a typically underlie these analyses and demon-
thermo-nuclear attack is unquestioned , the novel strate why they may be too restrictive for
element is the Soviet Navy . it has attained a size models which deal with the death , disability ,
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PP 81 — Continued The purpose of this stud y is to deter mine the
and disbursement variables. An alternative output capability, or capacity, of the Navy ’s

.5 scheme is proposed. initial entry training bases under current and
alter native operating policies, as well as under

PP 82 various output requirements associated with .5
Forst , Brian E., “A Doctor ’s Introduction to Dc- alternative force levels. This paper also examines
cision Analysis,” 17 pp., Nov 1971, (Presented at the question of whether the Navy should have - .5
the Engineering Foundation Conference on Quanti- more or less than 3 training bases, and how
tative Decision Making for the Delivery of Ambu- output should be divided among these bases in
latory Care , Jul 1971) AD 732 556 the short-run. The basic framework of the study

Decision analysis provides a framework which is is an econometric estimation of a production
well-suited for the doctor who, when presented function for trained recruits. A brief discussion
with a complicated patient management of production function is contained in the
problem, would like to augmen t his jud gment appendix.
by breaking down the problem into components
that he can more readily think about. The doc- PP 85
ton ’s diagnosis and treatment strategy options Brown , Jr., George F., “Comparison of Forecast
are evaluated by calculating the expected dis- Accuracy When the Disturbances Are Small: .5

utility of each. The axioms upon which this Directly Estimated Reduced Forms vs. K-Class
.5 criterion is grounded are presented in this paper Induced Reduced Forms ,” 17 pp., Dec 1971 , (To

in nonformalistic language , and the analysis is be published in the Journal of the American
demonstrated using a problem quite common in Statistical Association) AD 736 355
the clinical setting. In this paper , we consider forecasts based upon

(1) reduced forms estimated directly and (2)
PP 83 reduced forms derived from structural equations .5

Horowit z, Stanley A. and Weiher , Rodney F., “The estim ated by k-class methods. Using the method
Relative Costs of Formal and On-the-Job Training of small—asymptotics , the asymptotic expected
for Navy Enlisted Occupations,” 44 pp., Nov 1971 , mean squared error of any linear combination of .5
AD 734 857 forecasts is derived in both cases. Except in

The purpose of this study is to determine , in as special cases, we show that neither of the two .5
many ratings as possible: methods of estimation dominated in the sense

- which major skills can be learned on the of having a lower expected mean squared error ,
job : regardless of which k-class method is used. This

2. the time paths of skill acquisition—the result confirm s earlier findings of the same
learning curves—for non-A-school grads nature based upon a large sample asymptotic .5
and for A-school grads. This goes one efficiency criterion.
step further than merely determining if a 

-
,

skill can be learned on the job; PP 86 .5
3. the relative costs of training third-class Harrison , Robert A., “M ultivariate Regression .5

petty officers via formal training and Analysis and Slaughter Livestock ,” 33 pp.. Dec
OJT. This makes it possible to examine 1971 , AD 736 356
whether skills should be taught on the Throughout its history, the econometric analysis
job, once it is known that they can be of slaughter livestock has been characterized by
taught on the job. diversity of opinion on numerous fundamental

issues. The issues include the relationships be-
PP 84 tween slaughter weight and prices , changes in

Horowit z , Stanley A. and Weiher , Rodney F., “A consumer prefere nces for meat , the inter-
.5 Production Function for Trained Recruits,” 27 pp., dependence of slaughter livestock prices (such as

Nov 1971 , AD 734 858 hog, fed cattle , and nonfed cattle prices), the
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PP 86 — Continued condition (usually incomplete, late and in-
interdependence of prices and storage stocks , accurate information) is the input to the policy.
and seasonality. The resolution of these issues is Policy , therefore , operates in a feedback struc-
discussed in this paper. New techniques are pro- lure in which actions change the condition , and
posed , and regression models based on these the changed condition , acting through the policy
techniques are given. The regression equations effects future actions. Because feedback loops
were used to make monthly predictions for a from the basic element of structure in system
two-year period beyond the period of the data dynamics models this methodology is well suited
base for the equations. Conclusions are reached to dynamic analysis of social policy . System
on the economic issues m question , dynamics provides the descriptive power of

coupled non-linear differential equations . But
PP 87 the methodology also permits the analysis to be

Harkins, James A., “Computer Software : A Major easily communicated to people who have never
Weapon System Component ,” 8 pp., Jan 1972, studied calculus. System dynamics also provide a
(Presented at the ACM 10th Annual Symposium, useful approach to the validation of policy simu-
Washington Chapter , Jun 1971) AD 736 357 lations.

it is not computer hardware that determines the .5
success of an application but rather it is corn- PP 90 .5
puter software . The development of new Heider , Charles H., “An N-Step 2-Variable Search
military systems or new uses for old systems Algorithm for the Component Placement Problem ,”
may or may not involve new computer hardware 58 pp., Oct 1972 , (Presented at the 41st National
but , invariably they involve new software. Thus, Meeting, Operations Research Society of America,
in fact , it is computer software that has become New Orlean s, Louisiana , 27 Apr 19 72; Published in
an integral component of contemporary military Naval Research Logistics Quarterly , Vol. 20, No. 4,
systems, and must be explicitly considered when Dec 1973) AD 740 996
either evaluating or developing such systems. The component placement problem is a special

case of the quadratic assignment problem in
PP 88 which the imbedded linear assignment problem

Lockman , Robert F., “An Evaluation of the is absurd. An importan t application of the com-
Applican t Interview Form for CNA Support Jobs ,” ponent placement problem is in the design auto-
17 pp., Mar 1972 , AD 740 995 mation of electronic systems development where

A detailed study of the reliability and validity a satisfactory placement of component modules
of the CNA applicant interview for support staff contributes greatly to the successful completion
positions is carefully evaluated in terms of of the more difficult task of interconnection
standardization and future perform ance of routine. In this paper , an improved search
applicants. algorithm is introduced which has the capability

of producing near optimal solutions to the corn-
PP 89 ponent placement problem which are completely

Barney, Gerald 0., “System Dynamics and the reproducible at an acceptable expenditure of
Analysis of Social Policy,” 26 pp., Apr 1972 , (Pre- computational resources. A second objective is
sented at the XIX International Meeting of the the assessment of the question of how close to
Institute of Management Sciences, Huston , Texas, optimal are the near optimal solutions.
Apr 4-8, 1972) AD 744 191

A social policy is always imbedded in a feed- PP 91
back structure and associated with the manage- Piersall , Jr., Charles H. (LCdr., USN) and
ment of one or more social conditions. The Borgstrom, Robert E. (DP2 , USN), “Cost Analysis
policy controls at least some of the actions of Optional Methods of Shipboard Domestic Waste
influencing the condition. information about the Disposal ,” 23 pp., Jan 1972 , (Presented at the
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PP 91 --- Continued The purpose of this paper is to expand the
Annual Northeast Regional Anti-pollution Con- methodology available to binary response re-
ference at the University of Rhode Island , Jul gression. Estimation procedures tha t do not
1972) AD 744 192 require replicated experiments are derived for

The problem of sewage and waste disposal from the mutli-parameter logistic model, and in-
U.S. Naval ships is recognized by the highest ference procedures are developed for an analog 

• .5

authorities in the Navy. This paper discusses to the analysis of variance. The investigations of .5

-

four optional methods for the disposal of ship- the distributions of small-sample tests and of
board domestic wastes. The annualized invest- locally optimal experimental plans are cursory,
ment and operating cost associated with the but they suggest directions for further research.
imp lementation of each of the options are pre-
sented. The model considers non-nuclear , sea- PP 94
going surface ships with a manning level greater Weinland , Robert G., “Soviet Transits of the
than 50 men. Estimates were developed on a per Turkish Straits: 1945-1970—An Historical Note on
ship per class basis and aggregated for the total the Establishment and Dimensions of the Soviet
surface fleet. This approach permits the investi- Naval Presence in the Mediterranean ,” 19 pp., Apr
gation of different combinations of the options 1972, AD 745 042
by merely specifying the number and type of This paper discusses Soviet naval activity in the
ships to be considered in any option. Mediterranean based on data from 1945 to

1970, Although the Soviet naval presence has
PP 92 clearly played a most influencial role in the

Forst , Brian E., ‘Decision Analysis and Medical Mediterranean , little empirical data on these
Mal practice ,” 28 pp., May 1972 , (Presented at the operations has been readily accessible. This dis-
4 1st National Meeting, Operations Research Society cussion attempts to specify a number of the
of America . New Orleans , Louisiana , 27 Apr 1972; dimensions of these operations , and to provide
Published in ORSA Journal , Vol. 22 , No. 1, Jan- an empirical basis for making some rough
Feb 1974) AD 744 193 approximations regarding Soviet naval activity in

Normative decision theory has been applied to the Mediterranean. These data have been drawn
the problem of evaluating alternative diagnosis- from entirely public sources , but heretofore
treatment strategies. The courts rely upon a they have not been readil y accessible , nor have
different set of doctrine in performing the same they been drawn together in this manner , and in
sort of evaluation. This paper investigates the this sense, they do represent something new and
differences. It is suggested that the alleged mal- revealing.
practice crisis results largely from the applica- .5
tion of a set of ambiguous and mutually incon- PP 95
sistent medico-legal principals such as reasonable Robinson , Jack A., “The British Official Secrets
medical certainty, standards of good medical Act: An Examination,” 23 pp., Jul 1972 . (Pie-
practice in the community, and proximates sented at the 8th Annual Seminar . National Classifi-
cause. The expected utility criterion of decision cation Management Society, Palo Alto , California .
analysis is proposed as an alternative to this 18-20 Jul 1972) AD 745 043
melange, both for the purposes of establishing It has been recommended that the British
the existence of negligence and for determining Official Secrets Act be adapted by the United
the proper amount of compensation. States. The purpose of this paper is to present

the available information on the British law .
PP 93 discuss some facts about its relationship to our

Zedlewski , Edwin W ., “Estimation and inference in own, and offer some observations about its
.5 Binary Response Regression ,” 51 pp., May 1972 , effect on operations.

AD 744 194
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PP 96 relying solely upon this single, indefinite,
Powers, Bruce F. and Goldberg, Mart in ,* “Simula- universal law-making conference to resolve the
tion of Rapid Ship Unloading by Helicopter ,” 11 multiple problem s of the increased uses of the
pp., Jul 1972 , (Presented at the 5th Conference on sea.
the Applications of Simulation (also known as the
1971 Winter Simulation Conference sponsored by PP 98
ACM/AIIE/IEEE/ SHARE/SCI/TIMS), New York , Brown , J r., George F., “Structural Estimation by
New York , Dec 1971) AD 748 791 K-Class Methods and Reduced Form Forecasting,”

This paper describes a simulation model of the 207 pp., Aug 1972 , AD 748 793
rapid unloading of a ship by helicopter. The In this study, small disturbance asymptotic
commander must decide at what distance to approximation methods are employed to study
station the ship from the unloading point the properties of forecasts based upon directly
ashore , how many of his helicopters to use for estimated reduced forms and upon K-class in-
the unloading, and the grouping of the par. duced reduce d forms. Theorems are presented
ticipating helicopters. This paper describes a giving the small-disturbance asymptotic bias and
simulation model which can assist the corn- mean squared error of forecasts based upon re-
mander with his decisions and enable him to duced forms estimated directly or derived from
unload his ship as rapidl y and effectively as the K-class estimates of structural parameters . It
possible. is shown that neither method of reduced form

Nor thwestern Univerri:y , Industrial Engineering Depart- estimation dominates asymptotically in terms of
ment. having a smaller mean squared error for any

linear combination of forecasts unless the
PP 97 covariance matrix of structural disturbances is

Frie dheim, Robert L., “A Law of the Sea Con- diagonal; then K-class induced reduced forms
ference—Wh o Needs It? ,” 30 pp. ’ Aug 1972 , (Pie- dominate in the above sense. These results are
sented at the Symposium on Internationa l Relations useful for problems in which the properties af
and the Future of Ocean Space , sponsored by the linear combinations of parameters in different
Institute on International Studies, University of equations of the system are of interest, as well
South Carolina, Columbia, South Carolina, Apr 12, as in the study of forecasting.
1972. Published in SAIS Review , Fall 1972; Re-
printed in The Development Digest , Agency for PP 99
International Development , Apr 1973; Published as Halpern , Abraham M .. “Peking and the Problem of
a chapter in a book entitled , “International Rela- Japan , 1968-72 ,” 42 pp., Jul 1972 , AD 749 576
tions and the Future of Ocean Space ,” edited by This pape r deals with a specific period of
Robert G. Wirsing, Columbia , South Carolina , China’s age-old preoccupation with her most
Un ive r s i t y  of South Carolina Press, 1974) powerful Asian neighbor , Japan . In analyzing
AD 748 792 the developments of the past four years , the

.5 This paper assesses the state of the negotiations tactics of the Chinese approach to Japan have
on the law of the sea. ft explores the usefulness been carefully observed and considered. Based
and productiveness of the discuss ons in the on these observations, the study presents the

.5 U .N. Seabed Committee—constituted as the possible objectives which have influenced Sino-
.5 preparatory committee of the Law of the Sea Japanese relations , and points out similar actions

Conference . It raises not only the questions of which characterize d China’s approach to Japan
.5 whether there will be sufficient progress to hold over the years. It emphasizes the variations to

a plenary Law of the Sea Conference in 1973 past actions as well , and develops the idea of a
but also the question of what substantive direc- newly emerging context of Chinese foreign
tion the discussion seem to be taking. It brings policy where Japan is concerned. .5
out the fact that the world community is
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PP 100 studied in the context of sensor-oriented sur- 
.5

Heider , Charles H., “A Decomposition Procedure veillan ce systems for anti-vehicular and anti- .5

for the Quadratic Assignment Problem,” 21 pp., personnel surfa ce operations.
Nov 1972 , (Presented at the 42nd National .5
Meeti ng, Operations Research Society of America , PP 103
Nov 1972) AD 751 215 Friedheim , Robert L., “Political Aspects of Ocean

The Quadratic Assignment Problem is one of Ecology ,” 55 pp., Feb 1973, (To be publishe d as a
many combinatorial optimization problems en- chapter of “Who Protects the Oceans? ,” published .5
countered in operations research where the re- by the Joint Working Group on Ocean Environment
lationship between the computational running of the American Society of International Law)
time of the available algorithm and problem size AD 757 936
is an increasing polynomial. This paper presents it is the purpose of this paper to discuss some
a decomposition procedure for reducing the fundamental aspects of politics , outline the
running time of large QAPs. The procedure in- nature of the world political system and its
co rpora t e s  the N -step, Z-variable search relationship to ecological problems, and point
algorithm. Running time reductions as well as up a number of politically derived problems on
improve d solution values are demonstrated for bargaining on ecological questions.
the Steinberg test problem.

P1’ 104
PP 101 Schick, Jack M., “A Review of James Cable ’s ‘Gun-

Heider , Charles H., “A Computationally Simplified boat Diplomacy: Political Applications of Limited
Pair-Exchange Algorithm for the Quadratic Assign- Naval Force ’,” 12 pp., Feb 1973, (Reviewed in the .5

ment Problem,” 28 pp., Nov 1972 , AD 756 503 American Political Science Review , Vol. LXVI , Dec
.5 Recent ly ,  considerable interest has been 1972)

generated in efficient assignment problem
algorithms as a result of computer-aided design PP lOS
automation system projects. Currently available Corn, Robert J. and Phillips , Gary R., “Optimal
QAP algorithms can be characterized as being Correction of Gunfire Errors ,” 27 pp., Mar 1973,
computationally complex and requiring medium AD 761 674 .5
to large scale computers for implementation. Stochastic control of error in a discrete system
Computer-aided design applications, however , is analyzed for an error model comprized of

.5 
are fre quently centered around small process zero mean uncorrelate d and Markovian processes

.5 contro l  computers with limited available plus a random bias of known functional form. It

.5 memory so that the more sophisticated QAP is shown that the optimal solution in the sense
procedures cannot be utilized. This paper pre- of minimum mean square error is realized with a
rents a computationally simplified pair-exchange Kalman filter, a linear predictor , and a storage-
algorithm which has proven to be comparable feedback device. The system used to illustrate .5
with the currently available QAP algorithm and this application is a gun system , and per-
which is iniplementable on a small computer. formance comparisons are given for it.

PP IO2 PP 1O6
Schneiderman , S. Bernard , “Raid Recognition Prob- Stoloff , Peter H., “User ’s Guide for Generalized
abilities for Sensor-Oriented Surveillance Systems,” Factor Analysis Program,” 42 pp., Feb 1973,
42 pp., Nov 1969, (Presented at the 36th Annual AD 758 824 , with addendum , 7 pp., Aug 1974,
Operations Research Society of America Meeting, AD 786 31 1
Nov 1969) AD 761 673 Factor analysis is a statistical procedure useful

The problem of raid recognition , the ability to in reducing a large set of variables to a smaller ,
discern the occurrence of enemy movement in more manageable set. The factor analytic model
the midst of innocent background traffic , is and its uses are discussed. A detailed description

I1l-A-44

.5 
.5 --.5.- .~~~ — .5 — - . 5—-



__________________________ .5

PP 106 — Continued This paper concentrates on two broad areas of
of program card preparation , computational pro. concern to today’s cost analysts; one is procure-
cedures and a sample run are provided. ment costing, the other is force level costing.

Both these types of cost analyses have been
PP 107 strengthene d in recent years; the latter because

Stolof f, Peter H., “Relating Factor Analytically of the change in the way OSD manages the
Derived Measures to Exogenous Variables ,” 20 pp., planning system—the introduction of Fiscal
Mar 1973 , AD 758 820 Guidance—and the former because of the change

One of the primary uses of factor analysis is to in the procurement system—the DSARC and the
provide a parsimonious description of the inter- independent review system. Discusses how the
relations among a system of variables. This Fiscal Guidance System works in the Navy ; and
paper presents a method by which factors and the use of the Navy Resource Model , or NARM ,
exogenous variables can be correlated without in estimating the resource implication of a force
the numerically cumbersome process of com- change.

.5 puting factor scores.
PP 111

PP 108 Herrick , Robert W., “The USSR’s ‘Blue Belt of
McConnell, James M. and Kelly, Anne M., “Super- Defense’ Concept: A Unified Military Plan for
power Naval Diplomacy in the Indo-Pakistani Defense Against Seaborne Nuclear Attack by Strike
Crisis,” 17 pp. , Feb 1973, (Published , with re- Carriers and Polaris/Poseidon SSBNs,” 11 pp., May
visions, in Survival , Nov/Dec 1973) AD 761 675 1973, AD 766 375

This paper discusses the deployment of U.S. and In a speech made at the 23rd Communist Party
Soviet fleet units to the Indian Ocean following Congress , April 1, 1966, Soviet Defense Minister
the outbreak of the Indo-Pakistani War on 3 Marsha l  Malinovsky made an unamplified

.5 December 1971. The time sequence of Soviet reference to a new Soviet military concept
and U.S. ship deployments is traced with the which neither he nor any other Soviet leader or
attempt made to discern underl ying policy ob- publicist has ever again referre d to in the public
jectives of such moves, media: “We stan d tranquilly and confidentially

in the defense of the peaceful work of our
PP 109 people , the more so now when the creation of

.5 
Berghoefer , Fred G., “Salaries—A Framework for the Blue Belt of Defense has been completed for
the Study of Trends ,” 15 pp., Dec 1972 , (Published our State. ” This statement generated a wave of
in Review of income and Wealth , Series 18, No. 4, jou rnalistic speculation as to the nature of the
Dec 1972) Blue Belt system and the Soviet forces involved.

.5 This paper proposed that salary structures and Examining various media statements , and other
.5 the development of salaries over time be con- open source comments, the paper concludes that

sidered withi n the framework of the distribution the Soviet system is not purely naval. Although
of income over time. In particular , it examines the Blue Belt is solely concerned with the sea-

- .5 certain salary scales in the United States and the borne nuclear threat from the strike carriers and
progressions of typical individuals ’ salaries missile submarines of the United States and
during the period 19484969 , in comparison other NATO states , the defense against this
with the percentile distributions of household threat is a mission shared jointly with other
income in the same period , as reflected by the service branches.
Current Population Survey of the Bureau of the
Census. PP 112

.5
- 

Ginsberg, Lawrence H., “ELF Atmosphere Noise
PP 110 Level Statistics for Project Sanguine ,” 7 pp., Apr.5 Augusta , Joseph H., “A Critiq ue of Cost Analysis,” 1974 (Published in IEEE Transactions on Corn- .5

7 pp., Jul 1973, AD 766 376 munications , Vol. COM-22 , No. 4 Apr 1974)
AD 786 969 .5

.5 lII-A-4 5

.5 I - . 5 1 ~~t ~~~~~~~~~~~~~~~~~ .~~~~~ _—~ _., .5 ..~~... ~~~~~~~~~~~~~ rn .. ~~.A~~~& S  ~~~ - . ~~~~~~~~~~~~ “



.5 UII~~

PP 112 — Continued different types of patients at individual hospitals
Statistics of narrow-band extremely low fre - in a geographic area. To enable efficient re-
quency (ELF) noise for use in Sanguine systems source allocation , the hospital should be able to .5

.5 analysis were obtained at locations in Malta and forecast the demand for admissions of three
Guam . The results of four seasons of ELF categories of patients , emergency , urgent , and
atmospheric noire measurements are discussed. elective , in specific diagnosis/age classes. This

.5 - 
in particular the contributions of local thunder- pape r examines properties of alternative models

.5 
storms to high noise levels, i.e., the 1 percent for predicting daily emergency admissions in
exceedance levels are shown. Spectra of the 1 Allegheny County, Pennsylvania , st ructures a

.5 percent and 50 percent exceedance levels of the cross-section time-series model of emergency ad-
magnetic-field intensity component , obtained missions to individual hospitals , and formalizes
from the sensor aligned for maximum reception and tests a descriptive model of hospital ad-
from northern Wisconsin are plotted, missions decisions on urgent and elective

patients.
PP 113

.5 Ginsberg, Lawrence H., “Propagation Anomalies PP 116
.5 During Project Sanguine Experiments,” 6 pp., Apr Rehm , Allan S., “An Assessment of Military Opera-

1974 (Published in IEEE Transactions on Corn- tions Research in the USSR ,” 19 pp., Sep 1973,
munications , Vol. COM-22 , No. 4, Apr 1974) AD 770 116
AD 786 968 This paper has fou r sections followed by con- .5

Extremely low frequency (ELF) electromagnetic clusions and an assessment. The first section
wave propagation was investigated by measuring concerns the historical development of opera-
the amplitude of a CW signal transmitted from tions research in the USSR and related areas
the Sanguine site in North Carolina to receiving along with some comments on the political
sites located in New York State , Labrador, and background in which this occurred. The second
Iceland. section discusses open Soviet military literature

in general and is intended to point out both its
.5 PP 114 abundan ce, and how it shows that they follow

Maloney, Arthur P., “Job Satisfaction and Job our open literature very closely. The third sec-
Turnove r ,” 43 pp., Jul 1973, AD 768 410 tion looks briefly at each of the several Soviet

Change models are considered in relation to books on military operations research with some
studies of factors affecting job-chan ge decisions. comparisons with our own literature . The final
This background serves as a framework for section looks at what can be discerned from the
critical reviews of recent research on job satis- literature taken as a whole with regard to per-
faction and job tur nover. The reviews are sonalities, organization , and trends.
followed by an analysis of job turi~over during a

.5 

seven-year period at Alpha Corp., a medium-size PP 117
operations research organization. McWhite , Pete r B. and Ratliff , H. Donald , “De-

fending a Logistics System Under Mining Attack ,”
PP 115 24 pp., Aug 1976, (To be submitted for publication

Silverman , Lester P., “The Determinants of in the Naval Research Logistics Quarterl y),
Emergency and Elective Admissions to Hospitals,” AD A030 454
136 pp., J ul 1973, (To be published in the Journal A fundamental problem in mine warfare defense
of the American Statistical Association (Chapter 1) is to deploy mine countermeasure resources and
and  Heal th  Services Research (Chapter 2)) to route supplies so that shipping losses are
AD 766 377 minimized. The shipping losses at a port are a

Studies of the demand for hospital services have function of the mining attacks , the quantity and

.5 
generally ignored the determinants of arrivals of duration of countermeasure efforts , and the
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PP 117 — Continued The particular objectives of this study are :
amount shipped from the port. Models and solu- (1) to develop a theoretical model of the crime
tion algorithms are developed in this paper to flows between areas of a city or other urban
optimally apportion scarce countermeasure re- region , identifying factors determining the
sources when the quantity of supplies shipped flows;
out of each port is not subject to control and (2) to test hypotheses concerning the effects
for the case when one can control both flow that causal factors , especially the economic
routing and countermeasures deployment. When variables , identified in the model have on the
the shipping schedule is fixed , the models are generation and occurrence of property crime.
special cases of minimum cost network flow
proble ms. For the more general problem, an PP 121
enu meration algorithm is developed and com- Devine , Eugene J., “Procurement and Retention of
putational results presented. Navy Physicians,” 21 pp., Jun 1974 (Pape r pre-
Univerrity of Florida rented at the 49th Annual Conference of the

Western Economic Association , Las Vegas, Nevada,
PP 118 10 Jun 1974), AD 780 539/3G1

Barfoot , C. Bernard , “Markov Duels ,” 13 pp., Apr This paper addresses the problem of Navy
1973 (Published in Operations Research, Vol. 22, physician procurement and retention in the all-
No. 2 , Mar-Apr 1974) volunteer environment , and particularly to assess

Markov duels are a general class of stochastic the scholarship program and the bonus legisla-
duels in which each weapon has Markov- tion. This paper is based upon a major study
dependent fire , that is, the outcomes of shots which was essentially completed in the summer
by each weapon form a Mark ov process. This of 1973 (CNA 1030) . It was not possible to
paper develops duel models for the situation in update the study, but we have had to take
which the outcomes form a finite stationary account of certain new developments , especially
Markov chain and both weapons have an tin - the bonus legislation just enacted.

.5 limited supply of ammunition , fire at constant
intervals of time, and duel until one is killed. PP 122

Kelly, Anne M., “The Soviet Naval Presence During
PP 119 the Iraq-Kuwaiti Border Dispute: March-April

Lockman, Robert F. and Stoloff , Peter H., “De- 1973,” 34 pp., Jun 1974 (To be published in
velopment of the Navy Human Relations Question- Soviet Naval Policy , edited by Michael MccGwire ;
naire ,” 2 pp., May 1974 (Reprinted from the Pro- New York : Praeger), AD 780 592
ceedings , 81st Annual Convention , APA, 1973) The subject of this paper is the visit of Admiral
AD 779 240 Gorshkov and a contingent of Soviet naval ships

The purpose of the present study was to design to Iraq in April 1973 , at the time of the Iraq-
• a questionnaire to measure the racial attitudes Kuwaiti border dispute. First , the events which

of Naval personnel. Analysis of the responses to occurre d prior to the arrival of the Soviets be-
the questionnaire would identify the various havior are discussed, and a plausible explanation
attitudes it measures , their interrelationships , is suggested. The paper concludes with observa-

.5 and differences in attitudes between groups. tions on the implications of this diplomacy .

PP 12O PP 123
Schrimper , Ronald A. and Smith , Michael W., Petersen , Charles C., “The Soviet Port-Clearing
“Economic Analysis of the lntracity Dispersion of Operation in Bangladesh , March 1972—December
Criminal Activity,” 29 pp., Jun 1974 (Presented at 1973 ,” 35 pp., Jun 1974, AD 780 540/ 1GI

.5 the Economic Society Meeting, 30 Dec 1973), This paper includes first , an account of the
AD 780 538 5Gl port-clearing operation in Bangladesh ; second , an
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PP 123 — Continued possible , it describes the methods which the
analysis of the political objectives sought by the Soviets employed towards that end. The study
Soviets in undertaking the operation; and also reeks to explain why the USSR perceived a
finally, an assessment of the political impact and need for those facilities , and atte mpts to identi- .5

significance of the operation. fy landmarks in the Soviet effort to obtain
access to them. The study also examines the

PP 124 Suez crisis of 1956, the Syrian-Turkish crisis of
Friedhei m , Robert L. and Jehn , Mary E., “Antici- 1957, and the Lebanon crisis of 1958 for the
pating Soviet Behavior at the Third U.N. Law of light which they shed on Egypt ’s subsequent
the Sea Conference: USSR Positions and Dilem- response to Soviet persuasion and pressure for
mas,” 37 pp., Aug 1974 (To be published in Soviet access to its naval facilities. Where relevant to
Naval Policy, edited by Michael MccGwire; New this question , Egyptian views of the Sixth Fleet .5

York : Praeger), AD 783 70l/6G I and other Western naval forces are examined.
The purpose of this paper is to assess the known
probable Soviet positions on a nu mber of major PP 128
substa ntive ocean law issues and examine some Lockman , Robert F. and Stoloff , Peter H ., “Evalua-
serious problems the Soviet Union will face in tion of Naval Officer Performance ,” 10 pp., Aug

.5 developing its bargaining strategy for the UN 1974, AD 784 012/7GI
conference to be held in the summer of 1974 in The Navy officer performance evaluation form
Caracas , Venezuela. was revised to provide more comprehensive and

behaviorally-oriented measures of human rela-
PP 125 tions and task-oriented perform ance. Supervisors

.5 Weinland , Robert G., “Soviet Naval Operations— completed current and revised performance eval-
Ten Years of Change ,” 16 pp., Aug 1974 (To be uation forms for a representative sample of
published in Soviet Naval Policy, edited by Michael 1121 naval officers . A factor analysis of the
MccGwire; New York : Praeger), AD 783 962/4GI revised form items produced three factors , repre-

.5 The Soviet navy has now been operating con- renting human relations , and task-oriented per-
tinuousl y on the high seas for a decade . Al- formance and formal communication s ability for
though its first post-war crui se took place in officers of each rank sampled. Convergent and
1953, and a contingent of Soviet submarines discriminant validity across forms was demon-
was based in Albania from 1958 to 196 1, it was strated by the multitrait-multi method procedure .
not until 1964 that the Soviet navy established
a sign ificant permanent presence outside its PP 129
coastal waters. Since then , both the scope and Holen , Arlene and Horowitz , Stanley, “Partial Un-
intensity of this presence have increased employment Insurance Benefits and the Extent of
markedly and the Soviets have begun to make Partial Unemployment ,” 3 pp., Aug 1974 (Pub-

.5 active use of their deployed naval forces—not lished in The Journal of Human Resources , Vol. IX ,
.5 only in the forwar d defense of their homeland No. 3, Summer 1974), AD 784 010/IGI

but in the protection and promotion of their In a paper appearing in The Journal of Human
overseas interests as well. R esources, Raymond Munts examined the

patterns and incentive effects of partial un-
PP 127 employment insurance benefit schedules. Using

Dragnich , George S., “The Soviet Union ’s Quest for evidence on individual workers receiving partial
Access to Naval Facilities in Egypt Prior to the benefits in Wisconsin , Munts demonstrated that
Ju ne War of 1967,” 64 pp., May 1974, AD 786 318 implicit marginal tax rates on earnings can have

This study reeks to identify and elucidate Soviet dramatic effects on work behavior. Workers tend
attempts to secure access to naval facilities in to adjust their earnings to increase combined
Egypt before the June War of 1967. As far as earnings and benefits. He did not present
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PP 129 — Continued unemployment and labor market activity have
evidence on other sources of variation In partial been extensively explored for both males and
unemployment benefits. This note reports on a females. Invariably , the studies show racial dif.
study that investigated the work incentive ferences to persist even after standardization of
effects of partial unemployment benefits across the population. It is the intent of this paper to
states , taking into account all sources of varia- continue the investigation of labor supply dif-
tion that may affect labor market activity. ference. It will draw on a model with the multi- .5

pIe individual household as the center of
PP 130 analysis.

Dismukes, Bradfo rd, “Roles and M issions of Soviet
Naval General Purpose Forces in Wartime : Pro- PP 133
SSBN Operations?” 19 pp., Aug 1974, AD 786 320 Squires, Michael L., “A Stochastic Model of Regime I —

This paper deals with the relationship between Change in Latin America ,” 41 pp., Feb 1975 ,
GPF force levels and capabilities and the SSBN AD A007 912
security issue from the Soviet naval policy to This paper presents a mathematical model of
re-examine the body of available evidence by regime change in Latin America; the model is a
asking two questions which have thus far been finite Markov chain with stationary transition
given scant attention: what kind of threat to probabilities. A first-order Markov chain was
their own SSBN’s do the Soviets perceive in found to fit the data satisfactorily, although
Western ASW systems? What has been their reac- there were indications tha t systematic biases
tion , if any, to this potential threat?” existed. More sophisticated models which relax .5

some of the assumptions of finite Markov chains
PP 131 may result in a better fit between model and

Weinland , Robert G., “An Analysis of Admiral data.
Gorshkov’s ‘Navies in War and Peace’,” 44 pp., Jul
1974 (To be published in Soviet Naval Policy, PP 134
edited by Michael MccGwire ; New York: Praeger), Root , Richard M. and Cunniff , P. F.,* “A Study of
AD 786 319 the Shock Spectrum of a Two-Degree-of-Freedom 

.5

The first objective of this paper is to describe Nonlinear Vibratory System ,” 38 pp., Dec 1975
the publication of “Navies in War and Peace” (Published in Journal of the Acoustical Society of
and summarize the arguments advanced there by America, Vol. 60, No. 6, Dec. 1976)
Admiral Gorshkov. The second objective is to The shock spectrum due to the motion of the
examine potential links between the publication foundation or isolator mass of a two-degree-of-

.5 of his statement and the domestic and inter- freedom vibratory system was studied. The
national contexts in which it appeared. The system had a cubic hardening elastic non-
third objective is to present some summary linearity in the foundation or isolator restoring .5
jud gments on the meaning and importance of force. The system was impulsively shocked , and
“Navies in War and Peace.” analytical , experimental, and numerical methods .5 .5

were used to determine the result ing shock spec- .5

.5 PP 132 trum. The system was studied theoretically in
Kleinman , Samuel D., “Racial Differences in Hours two different ways. An analytic solution was
Worked in the Market: A Preliminary Report ,” 76 developed using pertu rbation expansion of the
pp., Feb 1975 (Paper read on 26 Oct 1974 at the nonlinear equations of motion , combined with
Easter n Economic Association Convention in an analytic solution for the shock spectrum due
Albany, New York), AD A005 517 to the motion . A numerical solution to the

Racial differences in the labor market have been nonlinear equations of motion was developed as
the concern of numerous economic studies in well and used to verify the range of validity of
recent years. Black-white differences in earnings , the solution developed from the perturbation

expansion.
Depart ment of Mechanical Engineering, Univenity of
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PP 135 PP 138
Goudrea u , Kenneth A., Kuzmack , Richard A., and Stallings , William , “BRIDGE: An Interactive
Wiedemann , Karen, “Analysis of Closure Alterna . Dialogue-Generation Facility,” 4 pp., Aug 1975
tives for Naval Stations and Naval Air Stations ,” 44 (Published in IEEE Transactions on Systems, Man ,
pp., Jun 1975 (Published in “Hearing before the and Cybernetics , May 1975)
Subcommittee on Military Construction of the An interactive programming system for the
Committee on Armed Services,” U.S. Senate , 93rd generation of man-computer dialogues is intro- —

Congress, 1st Session, Part 2 , 22 Jun 73) duced. The system consists of an integrated set
This paper compares the demand for support of tools that are used to define and generate the
resources at Naval Stations and Naval Air software for a variety of dialogues. The system
Station s by ship and aircraft loadings planned is capable of generating dialogues for computer-

.5 
for FY-74 with the support act ually provided in assisted instruction (CA!), data processing, and

.5 FY-69. It is found that many stations have the the programming of special-purpose applications.
capacity to support additional ships and aircraft
at standa rds no worse than those that prevailed PP 139
in FY-69 . Morgan , William F., Jr ., “Beyond Folklore and

Fables in Forestry to Positive Economics ,” 12 pp. ,
PP 136 Aug 1975 (Paper presented at the 1974 Annual

Stalli ngs, William, “Cybernetics and Behavior Meetin g of the Southern Economic Association ,
Therapy ,” 12 pp., Jun 1975 (Published in Journal Atlanta , Georgia , Nov 1974), AD A0l5 293
of Cybernetics , Vol. 4, No. 1, 1974) To push economics beyond the stage of folklore

This paper discusses the contribution that cyber- requires that we adopt scientific methods in
netics can make to the practice of behavior jud ging the validity of our hypotheses or
therapy. It is proposed that the processes under- theories. The process of sorting valid from
lying behavioral disorders can best be under- invalid hypotheses by examining implications
stood using the concepts of cybernetics and that about the behavior of decision-makers is an
a cybernetic analysis of a given behavioral situa- exercise in positive economics. It relies on deter-
tion can be helpful in developing a therapeutic mining “what is” rather than “what ought to
strategy . To make these ideas concrete , a be” or “what is thought to be.” Positive
specific example — the analysis and treatment of economics in this sense is the bread-and-butter
the fear of fl ying — is discussed. Following this of applied economics , and yet forest economists
example , conclusions are drawn concerning the have often failed to grasp its significance in
implications of the cybernetic point of view for some of their important analytic work . This
behavior therapy . Finally, what might be called failure has led to the wholesale acceptance of
a cybernetic theory of man is introduced , and beliefs that are of questionable validity. Two of
its relevance to behavior therapy is discussed, these beliefs are discussed and they are wrong.

PP 137 PP I4O
Petersen , Charles C., “The Soviet Union and the Mahoney, Robert B. and Druckman , Daniel ,* Simu-
Reopening of the Suez Canal: Mineclearing Opera- lation , Experimentation and Context ,” 36 pp., Sep
tions in the Gulf of Suez ,” 29 pp., Jun 1975, 1975 (Published in Simulation & Games , Vol. 6,
AD A0 15 376 No. 3, Sep 1975)

The Soviet Union is a seapower which, like the There is a noticeable trend among simulation
United States , has sought to meet naval require- designers toward the construction of models of
ments through diplomatic effort. This publica- the middle range that are designed in an attempt
tion will contribute to a fuller appreciation of to resolve the tension between the “contextual

.5 the degree to which naval requirements condi- particularity” of events and the apparent order
.5 tion Soviet policy in this are a of the world, and organization of events in the form of
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PP 140 — Continued Consequently, the goals of this study were to:
general laws and theory . This paper is presented 1. Develop a model of losses during the first
as an attempt to undersco re this preference both year of service that could be used to evaluate
in comparison to more abstract experiments recruiting policy changes and improve the
designed to uncover general laws and “real screening of applicants for enlistment; and
world” experiments designed to describe the 2. Develop a model for evaluating the produc-
uniqueness of particular events. These models tivity of Navy Recruiting Districts that could

.5 are suited both for manipulation and control of be used in setting quotas, allocating can-
variables and for the incorporation of contextual vassers, and assessing recruiting performance. .5

parameters , ensuring some degree of rigor in
analysis and interpretation and the capability of PP 143
permitting an assessment of the extent to which Horowitz, Stanley and Sherman , Allan (LCdr.,
obtaine; findings generalize to a particular USN), “Maintenance Personnel Effectiveness in the
setting. Navy ,” 32 pp., Jan 1976 (Presented at the RAND

Mathetnatica, Inc. Conference on Defense Manpower , Feb 1976 and
Published in the Conference Proceedings),

PP 141 AD AO2I 581
Mizrahi , Maurice M., “Generalized Hermite Poly- Very lit tle is known about the relative per-
nomiats,” 5 pp., Feb 1976 (Published in Journal of formande of personnel who differ in education ,
Computational and Applied Mathematics , Vol. I , experience, ability, training in the Navy , and
No. 4, 1975) race. Efficient allocation of Navy personnel re-

Hermite polynomials of several variables are quires that variations in productivity among in-
.5 defined by a generalization of the Rodriques dividual s reflect variations in their cost. Thus,

formula for ordinary Hermite polynomials. knowledge of how personnel differences are
Several properties are derived , including the likely to contribute to effectiveness differences
differential equation satisfied by the poly- is necessary for rigorous analysis of Navy
nomials and their explicit expression . An appli- policies regarding the level of manning, re-
cation is given. cruitment , assignment , rotation , and pay. This

paper focuses on maintenance as an activity con-
PP 142 tributing to effectiveness . Our feeling is that if

Jehn , Christopher , Lockman , Robert F., and we are successful in attributing variations among
Shughart II , William F., “Models for Estimating ships in the level of maintenance to differences

.5 Premature Losses and Recruiting District Per- in the make-up of the portion of the crew
formance ,” 35 pp., Jan 1976 (Presented at the responsible for maintenance , we will have an

.5 RAND Conference on Defense Manpower , Feb important step toward more informed analysis
1976), AD A020 443 of defense manpower issues. The results support

Navy concern about early losses of first-term the hypothesis that the composition of a ship’s
enlistees led to this study. Nearly 30 percent of crew is an important factor in explaining its
enlistees in 1970 had prematurely discharged by condition.
the end of 1974, and projections for subsequent
years were even higher (1 ,2). The Navy was PP 144

.5 concerned not only about the effects of the Durch , William J., “The Navy of the Republic of
losses on training plans and fleet readiness, but China (Taiwan),” 40 pp., Oct 1975, AD A030 460
also about the dollar costs. The average cost of l’his paper includes the following topics: the
getting one recruit to his first duty station RCN in 1975; historical development, con-
following graduation from recruit training cx- temporary role ; contemporary political clout;
ceeded $3,000 in FY 1975. and , present trends , future prospects.
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PP 145 FF 147
Kelly, Anne M., “Port Visits and the ‘Inter- Kessler , 3. Christian , “Legal Issues in Protecting
nationalist Mission, of the Soviet Navy,” 36 pp., Offshore Structures ,” 31 pp., Jun 1976,
Apr 1976, AD A023 436 AD A028 389

This paper begins with a brief summary of the The purpose of this paper is to examine what
.5 level of the Soviet port visit effort through legal authority exists under which the Federal

1974. Then a composite of the typical Soviet government could provide for the security and
port call by visit type is discussed. Inferences defense of structures built off the coast of the
are then drawn about the larger objectives of United States for economic purposes. The legal
this activity. It is concluded that Soviet naval jurisdiction of the US. is examined in terms of
strategy in the third world is driven not only by regulation , criminal law enforcement , and dc-
the need to counter “imperialist fleets” but by fense . Potential changes in U.S. authority re-
the requirement to secure access to hospitable suIting from the U.N . Law of the Sea Con-
ports in specific regions of the third world to ference are also briefly discussed.
support forward deployments. These deploy-
ments serve both wartime and peacetime objec- PP 148
tives. McConnell, James M., “Military-Political Tasks of

the Soviet Navy in War and Peace,” 61 pp., Feb
PP 146 1976 (Published in Soviet Oceans Development,

Pahnour, Vernon E., “Alternatives for Increasing Senate Commerce Committee , Oct 1976),
Access to Scientific Journals,” 6 pp., Feb 1976 AD AO22 590

.5 (Published in IEEE Transactions on Professional Over the course of 1972-73 the monthly journal
Communication , Vol. PC-18, No. 3, Sep 1975), of the Soviet Navy, The Naval Digest, published .5

AD A021 798 a series of eleven articles by its Commander-in-
The nation’s libraries are currently faced with Chief , Fleet Admiral of the Soviet Union S. G.
severe budget problems. One of the more critical Gorshkov . For Gorshkov this was an unprece-
areas for the large academic research libraries is dented effort and it is understandable tha t the
the acquisition of scientific journals. Faced with series should have aroused attention in the West .
the requirement to reduce the number of Unfortunately, Western analysts have not been
journal titles to stay within budgets, many able to come to a meeting of the minds either
librarians are considering cooperative activities on the content of the articles or on the question
to share resources. At the same time the number of whether Gorshkov was lobbying or speaking
of available current titles still appears to be authoritatively —. and this too is understandable ,
increasing. The dilemma is basically how to since he does not make it easy for us to in-
spread reduced real dollars over an increasing terpret him. The author takes the position that
number of titles competing for the funds . Based Gorshkov is probably speaking authoritatively,
upon a recent study by the Association of Re- that his work represents , not a doctrinal state-
search Libraries, two alternative approaches for ment as such, but what the Soviets refer to as a
improving the access to periodical resources are “concrete expression of doctrine ,” i.e., a work

.5 examined. The two basic configurations are I) a rationalizing particular tenets of military doc-
single new national facility with a comprehen- trine that apply to the Navy.
sive collection , and 2) a regional resource net-
work based on designated existing library collec- PP 149
tions. After a brief description of the ap- Squires, Michael L., “counterforce Effectiveness : A
proaches, they are compared on the basis of Comparison of the Tsipis ‘K’ Measure and a Corn-
estimated costs and satisfied demands. Addi- puter Simulation,” 24 pp., Mar 1976 (Presented at
tional noncost factors are included in the final the International Study Association Meeting, 27
decision for a single new national center. Feb 1976), AD AO22 591
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PP 149 — Continued Soviet concession to match a withdrawal of U.S.
The data used by Robert Leggett In projecting strategic naval weapons platforms from the Mad-
U.S. and Soviet counterforce effectiveness iterranean. Because of this vagueness and
through the 1980’s Is re-examined using AEM , a ambIguity, varying Interpre tations of these pro-
computer simulation of strategic war . The posals are taken account of here.
counterforce effectiveness of the U.S. and Soviet
strategic forces , as measured by number of sur- PP 151
viving ICBM , surviving war heads , or surviving Horowitz , Stanley A., “The Economic Con-
megatonnage, does not confirm Leggett and sequences of Poli tical Philosophy ,” 8 pp., Apr 1976
Tslpls’ findings. (Published In Economic Inquiry , Vol. XIV, No. 1

Mar 1976)
PP 150 Worker ’s incentives to seek employment and re-

Kelly, Anne M. and Petersen , Charles, “Recent main employed are affecte d by a number of
Changes in Soviet Naval Policy: Prospects for Arms government policies. The policies themselves are
Limitation in the Mediterranean and Indian Ocean ,” in turn influenced by the political beliefs of the
27 pp., Apr 1976, AD A023 723 electorate about what working conditions and

This paper discusses recent Soviet initiatives for incomes should be. Using a simultaneous equa-
agreement with the United States on naval arms tions model of political climate and labor
control , and attempts to evaluate their signifi- market conditions, this study shows that
cance in the context of the Soviet navy’s in- political liberalism may lead to decreased labor
creasingly active role in support of Soviet force participation and higher unemployment ,
foreign policy. It considers: particularly for women . .5

Brezhnev’s 1971 proposal for naval deployment
limitations in the Mediterranean and the Indian PP 152

Ocean ; Mizrahi , Maurice M., “On Path Integral Solutions of
Brezhnev’s 1974 proposal for the withdrawal of the Schrodinger Equation , Without Limiting Pro-
ships carrying nuclear weapons from the Mcd- cedure ,” 10 pp., Apr 1976 (Published in Journal of
iterranean ; Mathematical Physics, Vol. 17, No. 4, Apr 1976)
The political environment in which the pro- Techniques for integration in function spaces
posals were made ; which are not necessarily vector spaces are pre-
The qualitative changes in Soviet naval sented in the light of DeWitt-Morette ’s recent
diplomacy which became apparent beginning in redefinition of path integrals, which does not
1973; and the current apparent absence of involve the usual limiting process, and is there-
Soviet interest in the forward-based systems fore free from the ambiguities inherent in this
(FBS) issue, as reflected in the results of the approach . General translated Gaussian measures

.5 November 1974 summit meeting at Vladivostok. defmed by their Fourier transforms are intro-
It should be granted at the outset that there are duced on various path spaces and used to derive

.5 a number of problems in assessing the intent generalized moments formulas, and what is
and motivations of the Soviet public statements essentially the Feynman-Kac formula for the cx-
proposing naval arms limitations. First , there is pression of solution s of the Schrodinger equa-
the question of how serious the Soviets are in tion as functional integrals.
pursuing naval limitations. Secondly, assuming
they are serious, there is the difficulty of under- PP 153
standing what kind of agreement is desired, and Mizrahi , Maurice M., “WKB Expansions by Path
what speci fic weapons systems an agreement In tegrals, with Applications to the Anharmonic

.5 
along Soviet lines might affect. Finally, there is Oscillator,” 137 pp., May 1976 (Submitted for Pub-
the problem of discerning the minimum Soviet lication in Annals of Physics), AD A025 440
bargaining position: taken at face value , for cx- We further investigate the new approach to path
ample , Brezhnev’s 1974 proposal offers no in tegra ls  in quantum mechanics recently
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PP 153 — Continued where S Is the classical action ,
introduced by C. DeWitt-Morette , which has the C

advantage of not resting on the usual limiting M.. = —  a2s /ao I a%J, and
process. It defines the suitable measures on the U C .5

infinite-dimensional function spaces by their K~ KB (H - iVta/at~,,)KWKB = 0 (~2)~ .5
Fourier transforms, which are simple , closed.
form expressions. In this paper, we study linear It does not matter what ordering rule is chosen - 

.5

mappings in path space of the type to pass from Hc to the operator H, within
certain restrictions. Differential equations for

q’(t) - q(t) + 
f 

K(t ,s)q(s)ds and use them to higher-order corrections can be generated at will.
I This generalizes the results of J. H. VanVleck,

extend widely the class of functionals one can C. Morette , W. Pauli and B. S. DeWitt to arbi-
integrate. l’his enables us to define new trary Hamiltonians.
Gaussian measures which, by absorbing more of
the functional to be integrated , lead to much PP 155
improved and more meaningful series expansion Squires, Michael L., “Soviet Foreign Policy and
for transition amplitudes (e.g., Uhlenbeck- Third World Nations ,” 26 pp., Jun 1976 (Presented .5

Ornstein or V/KB expansions, where some or all at the Midwest Political Science Association
.5 of the terms in the expansion of the action Meetings, Apr 30, 1976), AD A028 388

functional up to and including the second varia- Soviet aid contacts with 109 less developed
tion are rolled into the measure.) The relation- nations are found to form a Guttman scale.
ship between the small disturbance operator and Measures of Soviet presence or penetration are
the path integral approach is then investigated, developed and compared to previous work for
Finally, a detailed discussion of the classical and the 1954-62 period , which shows a remarkab le

.5 quantum-mechanical anharmonic oscillator stability in Soviet-LDC relations.
(leading to a standard prototype field theory) is .5
presented , as an application of the preceding PP 156
matenal. Stallings, William , “Approaches to Chinese Charac-

.5 ter Recognition ,” 12 pp., Jun 1976 (Published in
PP 154 Pattern Recognition (Pergamon Press) 1976, Vol. .5

Mizrahi, Maurice M., “On the Semi-Classical Expan- 8), AD A028 692
sion in Quantum Mechanics for Arbitrary Hamil- Work on the recognition of Chinese characters is
tonians ,” 19 pp., May 1976 (To be published in the reviewed. All of this work has been reported in
Journal of Mathematical Physics) AD A025 441 just the last nine years , and most of it since .5

It is shown that if the quantum-mechanical 1970. The topics covered are : printed Chinese
.5 p ropaga tor , sati sfying the n-dimensional Character Recognition — Half a dozen groups .5

Schrodinger equation have tackled this problem , using methods as
a varied as syntactic description , projection pro-

(H — 

~ ) < 
~i,’ ~1, 9a ’ ta > 

= 0, files, template matching. Fourier transforms, andatb hierarchical processing; handwritten Chinese
with Character Recognition — This is a somewhat

more difficult problem. The approaches tried
.5 

~
9b’ ~t, 

9a’ ~~> = ~~ (9k, — 

~~~ 
include a stroke generation technique and a
statistical Markov chain analysis; on-line Recog-.5 and arbitrary classical Hamiltonian H~, admits a nition — Several investigators have reported on

semi-classical (WKB) approximation , then the work in on-line Chinese Character Recognition.
latter is of the form Input for on-line recognition is dynamic, using a

suitable device such as a tablet. Because the
KWKD = constant x ~~n/2 (det M)½ exp (lS~flI) ,
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PP 156 — Continued PP 159
strokes are isolated in time and their sequence McConnell, James, “The Gorshkov Articles, The
known, this is a substantially easier recognition New Gorshkov Book and Their Relation to Policy,”
task~ on-line Analysis — Less ambitious than on- 93 pp., Jul 1976 (To be printed in Soviet Naval
line Recognition is the on-line Analysis of Influence: Domestic and Foreign Dimensions, ed.
Chinese characters falling short of recognition, by MccGwire and McConnell) AD A029 227
Several useful applications have been reported , The Gorshkov referred to in the title is, Admiral
including CAl and dictionary-lookup. of the Fleet of the Soviet Union Sergey

Gorshkov, Commander-in-Chief of the Russian
PP 157 navy . The debate among Western analysts, now

Morgan , William F., “Unemployment and the over three years old , is about a series of articles
Pentagon Budget : Is There Anything in The Empty which he published under the title of “Navies in
Pork Barrel?” 22 pp., Aug 1976, AD A030 455 War and Peace,” in his Navy’s monthly journal,

A recent paper, “The Empty Pork Barrel: Un- The Naval Digest, over the course of 1972-73.
employmen t and the Pentagon Budget ,” pub- This paper was originally intended to sum up
lished by the Publi c Interest Research Group in “the state of the debate ” dealing with the argu-
Michigan (PIRGM) concludes that the level of ments of all the participants. l’his plan was
unemployment is directly related to the size of changed by the publication , in February of this
the defense budget. Before members of Congress year , of a book by Gorshkov , entitled The Sea
and the press rush to tout the conclusion of Power of the State, which has to be dealt with.
“The Empty Pork Barrel,” as the trut h , they The theme Is the same as the series, and much
would be well advised to scrutinize the analysis of the data is only repetition, but here and
upon which it is based. If they do, they wIll there a point that is only adumbrate d in the
discover the analysis is bad. It contains serious series (e.g., command of the sea) is expa nded
errors. Each of these errors is discussed in detail, into an entire section, and even when the book .5

only supplements the series, it often firms up
PP 158 what could previously only be inferred.

Haskell , Richard D. (LCdr., USN)., “Experimental 
.5

Validation of Probability Predictions,” 25 pp., Aug PP 160
1976 (Presented at the Military Operations Re- Wilson , Desmond P., Jr., “The US. Sixth Fleet and
search Society Meeting, Fall 1976), AD A030 458 the Conventional Defense of Europe,” 48 pp., Sep

A common type of simulation used in military 1976 (Submitted for publication in Adelphi Papers,
operations research estimates the probability of I.I.S.S., London), AD A030 457
a particular occurrence , such as detection of a l’his paper looks at the reasons the Sixth Fleet
submarine. Because of the constraints on opera- and its centerpiece weapon, the aircraft carrier ,
tional exercises which examine these events, are in trouble . The issues addressed include the

.5 .5 there is seldom sufficient replication for tradi- military and political problems the Fleet faces in
tional validation. The purpose of this paper is to a Mediterranean environment given Soviet mii-
derive the methodology for using classical test tary capabIlities in both the land and sea areas
statistics in the validation of these simulation of Europe; U.S. initiatives to retain the Fleet ’s .5

models, using a small, varied data base. Two viability; Fleet deployment alternatives; and
.5 specific types of experiments are considered: some longer-term implications for NATO of a

Bernouli trials and truncated Bernouli trials. For possible reduction in the carrier force in the
each type of experiment, tests are suggested Mediterranean. The paper focuses on the attack
which examine overall bias of predicted prob. aircraft carrier in a conventional warfare en-
abi lities , the variance of the experimental se- vlroninent. Along with embarked Marine forces , .5

quence , correlation of the predicted probabilities the aircraft carr ier Is the heart of the Fleet.
with observed success, and , where adequate data Moreove r , atte ntion is given to the carrier as an
is available , agreement over the range of prob- aviation platform — the blue-water part of the
ability predictions, problem. For reasons of time, space, and a
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PP 160 — Continued closely the behavioral history of conference
subject of more than enough controversy, less diplomacy since the purpose of this essay is to
auention is paid to the effectiveness of the provide the descriptive framework necessary to
carrier win g in a Europea n environment — not model the decision process of future multilateral
tha t this is less important or free of problems. conferences and current conferences such as the
On the contrary, the effectiveness of tactical U.N. Law of the Sea Conference.
aviation , whether sea-based or land-based , is It-
self an issue of great importance and of contro- PP 163
versy. Lockman , Robert F., “ Mode l for Predicting Re-

cruit Losses,” 9 pp., Sep 1976 (Presented at the
PP ~61 84th Annual Convention of the American Psycho-

Melich , Michael E. and Peel , Ray (VAdrn. USN logical Association , Washington , D.C., Sep 1976),
(Retired) ) , “Fleet Commanders: Afloat or Ashore?” AD A030 459
9 pp., Aug 1976 (Pu blished in U.S. Naval Institute Congress and the Defense Department have been
Proceedings, Jun 1976), AD A030 456 concerned about the premature loss rates of

A major fleet exercise in 1970 — commanded by recruits in the all-volunteer force. The Navy is
Admiral Peer and subsequentl y evaluated by Dr. concerned not only about the effects of pre-
Melich - - left both men with a lot of questions, mature losses on fleet readiness , but also about
The principal one , still officially unresolved , is their dollar costs in the face of increase d re-
whether a fleet commander needs to be — or cruiting costs and military pay. Consequentl y,
even can afford to be — on the bridge of a the objective of this pape r was to develop a
flagship in view of modern sensor and corn- model of losses during the first year of service
munications capabilities , that could be used to evaluate recruiting policy

and app licants for enlistment.
PP 162

Friedheim , Robert L., ‘Parliamentary Diplomacy,” PP 164 
.5

106 pp., Sep 1976 , AD A033 306 Mahoney, Robert B., Jr., “An Assessment of Publi c .5

Althoug h U .N . politics has been unde r serious and Elite Perceptions in France . the United King-
study ~tnc e the founding of the organization , dom , and the Federal Republic of Germany, ” 31
and the decision-mak in g process , or “parlia- pp., Apr 1976 (Presented at a Conference on Soviet
mentary diplomacy, ” has been given scholarly Perceptions , April 1976 , Sponsored by Advanced
attention since the middle 1950s , there is no Research Projects Agency), AD A036 599
singl e adequate description available of parlia- This presentation examines elite and public per-
menta ry diplomacy. The purpose of this essay is ceptions in three allied nations: The United
to provide an overview of the present state of Kingdom, France , and West Germany . Its
knowledge of parliamenta ry style multilateral purpose is to trace out patterns in public and
negotiations , particularly as practiced in the elite attitudes on security issues and to show
L .N . General Assembly or General Assembly- what implications these patterns have for
sponsored conferences. Although parliamentary American defense pol ’cy . The presentation is

.5 dispomacy is a term that can legitimately be based on work conducted independently at the

.5 
used to describe decision-mak ing within all parts Center for Naval Analyses and the Swedish In-
of the United Nations and other multilateral stitute of International Affairs. It employs USIA

.5 organizations , it will be used here only to poll data and a content analysis of elite perspec-
describe the decision-making processes of those tives on the state of East-West tension in Europe
activities of the U.N . system that operate on the conducted by Dr. Kjell Goldm ann of the
formal one-state/one-vote rule for purposes of Swedish Institute. The elite data covers the
representation and to a lesser extent for de- period 1946-1970: the USIA polls run from the
cisio n. Where the patterns diverge between late-l950’s to the 1970’s, with a gap in the
Assembly and Conference , we will follow most mid-1960’s.
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PP 165 PublIc Choice (FaIl 1975),” 4 pp., Nov 1976 (Pub-
Jondrow , James M., “Effec ts of Trade Restrictions llshed In Public Choice, Vol. )CXIV , Fall 1976),
on Imports of Steel ,” 67 pp., Nov 1976 (Presented AD A033 305 .5

at the ILAB , Labor Department Conference , Dec In a recent note published in Public C7solce,
1976) Thomas and Bierm an argue tha t the military

In analyzin g the relative merits of free and re- should consider reducing the .~iinimum service
stricted trade , economists have tended to con- requirement for ROTC candida tes. Although we
centrate on the net long-run effects: whether agree that the services should consider the trade-
the gains to one group exceed the losses to off between accessions and minimum obligated .5

others. However , it is also important to look at service, we find no theoretical basis for the
the gains and losses of specific groups, to in- authors’ contention that “supply” will be in-
quire whether gains to some come at the ex- creased and that there will be a higher quality
pense of heavy, sudden losses to others. If there of candidates in the program .
are major losses, they seem likely to be incurred
by capital and labor in domestic industries PP 168
competing with imports. This paper discusses a Lockman, Robert F., “Revalidation of CNA Sup-
case study of the gains and losses to particular port Personnel Selection Measures,” 36 pp., Nov
groups from free trade . We concentrated on the 1976
hypothetical effects of free trade on the steel The relationship of selection tests and back-
industry for the period 1969-1973. ground characteristics to job performance of

CNA support employees were studied several
PP 166 years ago. Periodic revalidation of any selection

Feldman , Paul, “Impediments to the Implernenta- program is needed to insure that it is operating
lion of Desirable Changes in the Regulation of efficiently and fairly . In this case, not only the
Urban Public Transportation,” 12 pp., Oct 1976, passage of time, but also the implementation of
AD A033 322 the CNA equal opportunity program since the

Economists, as a group, don’t seem to find last validation study, made a new evaluation of
much good to say about regulation. They do the selection program especially desirable.
studies demonstrating that regulation leads to Further , in addition to the usual test , back-

.5 inefficient production and diminished services; ground, and employment data , the latest annual
they also claim that regulation forces some salary data for each current and former em-
customers (usually poorer ones) to subsidize ployee was available.
others (usually richer ones), and that it restricts

.5 

innovation , and generally, works against achieve- PP 169
ment of most of the objectives sought by the Jacobson, Louis S., “Earnings Losses of Workers
advocates of regulation. So far as economists are Displaced from Manufacturing Industries,” 38 pp.,
concerned, desirable changes in regulation are Nov 1976 (Presented at ILAB, Labor Department
mostly negative — they would like to do away Conference, Dec 1976) AD A039 809
with it. This paper attempts to explain why the This paper presents estimates of how job dis-
world won’t make desirable changes in regula- placement would affect the long-term earnings
tion , whatever they may be. A list of impedi- of workers in eleven industries. The study de-
ments to the adoption of desirable changes is scribed here was sponsored by the Bureau of

.5 presented. It includes items on law , morality, International Labor Affai rs of the U.S. Depart-
and intellectual attitudes. ment of Labor as one of a series of studies

examining how changing restrictions on imports
.5 

PP 167 would affect the U.S. economy . It was designed
Kleinman , Samuel , “ROTC Service Commitments: to assist in determining in dustries in which trade
A Comment on Thomas and Bierman ’s Paper in liberalization would impose large losses on
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PP 169 — Continued 1976 (Published in Journal of A pplied Physics, Vol .
workers , and to deter mine how much compensa- 47 , Oct 1976)
tio n would be adequate to offset losses due to The long-term degradation of GaP Red LED’s
job displacement. has been analyzed in terms of a diffusion model.

In this paper , the reduction in electrolumines-
PP 170 cent efficiency (n l~ 

during aging time (t) at
Brechling, Frank P., “A Time Series Analysis of elevated junction temperatures (T1) and under
Labor Turnover ,” 73 pp., Nov 1976 (Presented at a forward current stress (Ii) is attributed to the 

.5

ILAB, Labor Department Conference, Dec 1976) formation of nonradiative recombination centers .5

There are several alternative data sources which near the junction .
can be and have been used for the estimation of *Beil Laboratories
“attriti ons” and dislocations.” In the research
undedyin g the present paper , the time series PP 172
data on labor turnover which have been pub- Classen , Kathleen P ., “Unemp loyment Insurance
lished by the Bureau of Labor Statistics since and the Length of Unemployment ,” 15 pp., Nov
1958 have been used. The nature and short- 1976 (Presented at the University of Rochester
comings of this data samp le are discussed briefly Labor Workshop, 16 Nov 76)
in Part II of this paper. Hamermesh’s model , This paper presents evidence tha t UI does pro-
which can be used without much alteration for long the duration of unemp loyment for covered
the estimation of attri t ions and dislocations, is workers. Although this is only one of several
presented in Part Ill. Since Hamermesh’s pri - channels through which UI could affect the un-
mary research aim was not the estimation of employment rate , thi s evidence lends consider-
attritions and dislocations , his approach may not able weight to the argument that the effects of
be the most suitable for present purposes. UI should be considered when the unemploy-
Hence , an alternative model has been developed ment rate is used to jud ge the health of the
and estimated. It is presented in Part IV. Since economy or ~s an imput in determining the
it is rather difficult to ascertain by analytical appropriate stance of fIscal and monetary
methods the full implications of a model which policy.
consists of six dynamically interdependent equa-
tions , it was decided to simulate the model for a PP 173
few industries. In all cases , the model turned Kleinman , Samuel . “A Note on Racial Differences
out to be dynamically stable in the sense that in the Added-Worker/Discourage-Worker Con-
the turnover rates and the level of employment troversy,” 2 pp., Dec 1976 (Published in the
approach their steady state values and , in the American Economist , Vol. XX , No. 1 , Spring 1976)
absence of autonomous shocks , remain there. In The debate over whether high unemp loyment
order to obtain estimates of attritions and dis- expands or contracts the labor force has been
locations , the industry under consideration was with us for a number of years. Recent contribu-
assumed to be in a steady state initially and tions to this literature have been made by
then it was subjected to an exogenous output Bowen and Finegan (1Q65), Cain (1966), Cain
re duct i on of 10 percent. The resulting move- and Mincer ( 969), and Mincer (1966). The

,~, , t r  in th e turnover variables and the employ- issue raised concerns the relative impacts of two
~ ut leve~ ~ er c then traced and used to esti- opposin g forces. The reduced income of house-

t r t t - r ~ ~ird dislocations. The simulation holds resulting from high unemployment
I ifl detail and its results for operates to reduce its members’ nonmarket
eported itt  Part V . activity: bringing them into the labor market in

search of jobs. On the other hand , the expecta-
tion of a longer search period has a discouraging

.5 .5 , , .  - \ !)~ fusi rn effect on those prese ntly searching the market
—

~~ 
, ,, or ab out to ent er it.

i i

.5 .5



PP 174 through job training, psychological counseling
Mahoney, Robert B., Jr., “A Comparison of the and family services, it does provide a statisti-
Brook ings and CNA International Incidents cally reliable test of the major assumption
Projects,” 12 pp., Aug 1976, AD A037 206 underlyIn g public policy on drug abuse , that

11th paper compares the preliminary fIndings of dru g treatment reduces property crime.
the Brookings Institution and CNA international
incidents projects. Since both projects share the PP 176
goal of identifying the crisis management re- Felix, Wendi , “Correlations of Retention and
sponses of the Navy and Marine Corps (their Promotion for USNA Graduates ,” 38 pp., Mar

.5 - employment  by the National Command 1977 , AD A039 040
Authorities in response to international incidents The Navy spends over $70,000 to produce one

‘ .5 and crises), their aggregate findings can be officer from the Naval Academy. Later on , it
validated against one another. This is an im- spends additional money to provide these
portant comparison It appears likely that the officers with graduate education . The question
Brookings study (relying as it does upon open arises as to whether the Navy retains the top
sources) will become the standard work on this graduates and whether these graduates are more

.5 subject in the academic community. The Navy likely to be the most successful officers.
has a vital interest in this research because it Furthermore , does the Navy benefit from the
will greatly affect the informed public’s con- graduate education it provides by retaining these
sideration of the roles played by the Navy in officers and does this investment “rovide the
support of national policy. Furthermore , the Navy with more successful otik - To answer

comparison is valuable from a methodological these questions data was collected for all grad-
perspective. Confidence in the findings of both uating members of the classes of 1947 and
studies will increase to the extent that they 1950. Retention and promotion tables were con-
present similar profiles for the response. structed and regression equations estimated.

PP I75 PP 1 77
Levine, Daniel B., Spruill , Nancy L., and Stoloff , Lockman , Robert F. and Warner , John T., “Pie-
Peter H., “Public Drug Treatment and Addict dicting Attrition: A Test of Alternative Ap-

a Crime ,” 28 pp., Jun 1976 (Published in The proaches,” 33 pp., Mar 1977 (Presented at the
Journal of Legal Studies, The University of Chicago OSD/ONR Conference on Enlisted Attrition Xerox

.5 Law School , Vol. V , 2 Jun 1976) (See also PRI International Training Center , Leesburg, Virginia ,
75-4) 4-7 April 1977) AD A039 047

.5 This study , intended to help in the evaluation of This paper describes (1) the background of pre-
treatment policy, shows that public drug treat- dicting premature enlisted attrition in the miii-
ment in the city of Detroit has led over a recent tary service, (2) four competing approaches to
4 year period to the desired reduction in predicting this attrition , (3) a test of these
property crime. In reaching this finding how- approaches , and (4) the implications of the re-
ever, we have avoided the problems associated suIts for recruiting policy.
with self-reported crime and limited sampling,
by relating the monthly enrollment in all PP 178
Detroit treatment agencies to monthly changes Kleinman, Samuel D., “An Evaluation of the Navy
in the total level of property crime reported to Un- restricted Line Officer Accessions Programs,”
the Detroit police. This aggregate approach ob- 23 pp., April 1977 (Presented at the NA1’O Con-
viously cannot answer questions of the clinical ference on Manpower Plannin g and Organi zation
level about the behavior of particular subclasses Design, Stress, Italy, 20 June 1977), AD A039 048
of drug addicts. Nor do we evaluate the benefits The Navy currently acquires unrestricted line
that treatment centers provide their clients officers through nine sources that differ widely

in their costs and rçtu rns. In this paper , we
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PP 178 — Continued varies systematically with high school gradua-
construct a steady state linear programming tion , entry test scores , paygrade , experience,
model that solves for the optimal number of Navy training, race , and marital status . The im-
accessions for each source. Costs are minimized portance of particular factors varies by occupa-
subject to the constraint that , for each Navy tion. More complex equi pment is in worse con-
occupation , the required number of officers at dition and requires higher quality personnel.
each rank is met. The inputs to the model Ship age and overhaul frequency also affect
include the pie ent value of costs , the initial material condition. Implications are drawn for
distribution of officers across occupations , reten- policies r ega rd ing  recruitment , retention , .5

tion , and promotion success. The study finds manning, rotation , and pay. - .5
that some of the expensive precommissioning
programs enter the optimal solution. PP 181 .5

Balut , Stephen J. and Stoloff , Peter , “An Inventory .5
PP 179 Planning Mode l for Navy Enlisted Personnel ,” 35

Stoloff, Peter H. and Balut, Stephen J., “Vacate: A pp., May 1977 (Prepared for presentation at the
Model for Personnel Inventory Planning Under Joint National Meeting of the Operations Research
Changing Management Policy,” 14 pp., April 1977 Society of America and The Institute for Manage-
(Presented at the NATO Conference on Manpower ment Science. 9 May 1977 , San Francisco, Call-
Planning and Organization Design , Stresa , Italy, 20 fornia), AD A042 221
June 1977), AD A039 049 The model specifies annual accessions plus

A model is described for projecting inventories minimum allocations to formal and on-the-job
of enlisted Naval personnel expected to result training needed to maintain future inventories
from management policy aimed at controlling within specified limits of manpower require-
the size and experience mix of the inventory . ments. Plans are derived simultaneously for
The effects of policy changes are modeled as many skill categories over several years . Restric-
changes in flow probabilities into and through tions are imposed on the size of annual in-
an inventory partitioned along dimensions of ventories , flows between skill categories and
experience level (length of service) and time smoothness of flows into formal training. Ex-
until end of obligated service. An example is perience levels wit hin skill category are ex-
presented which illustrates several innovative plicitly accounted for by allowing specification
features of the model which lead ot an im- of up to 3 length-of-service groups. The method-
proved planning capability. Continuing efforts to ology is linear programming, which can be ex-
improve the model are discussed. tende d to stochastic progr amming to account

for uncertainty in projections of future require-
PP 180 ments. Plans derived using actual Navy data are

Horowitz , Stanley A. and Sherman , Allan (LCdr., presented.
USN), “The Characteristics of Naval Personnel and
Personnel Performance,” 16 pp., Apr 1977 (Pie- PP 182
sented at the NATO Conference on Manpower Murray, Russell , 2nd , “The Quest for the Perfect
Planning and Organization Design , Stresa , Ital y, 20 Study or My First 1138 Days at CNA ,” 57 pp.,
June 1977), AD A039 050 Apr 1977

The productivity of enlisted personnel aboard Paper on the CNA review process — on what
.5 ships is measured as a function of their personal CNA expects from its analysts, and what it

characteristics. Ship readiness as measured by seems to be getting.
the material condition of shipboard equipment ,

‘
.5 depends on the size and composition of a ship’s PP 183

crew , the complexity of equipment , and other Kassing, David , “Chan ges in Soviet Naval Forces ,”
factors. The productivity of enlisted personnel 33 pp., Nov 1976 (Published as a chapter in a book
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PP 183 — Continued maritime interests and the current state of the
published by The National Strategic Information navies there. Next comes a discussion of new
Center), AD A040 106 technologies for naval warfare , concentrating on

In a recent book , Seapower of the State , weapon systems directed against surface shIps .5

Admiral Gorshkov suggests some of the ideas and submarines. The paper ends with a dir-
that underlie the transformation of the Soviet cussion of the prospects for proliferation of new

.5 navy under his command. Though the book con- conventional technologies into the South
.5 alders all aspects of seapower, it concentrates on Atlantic and the implications for naval warfare

the history and development of the Soviet navy in that area. Because there are many naval
- and concludes with a lengthy discussion of missions, many new technologies, and many

“problems in the art of naval warfare.” We nations, what is offered here should be viewed
cannot  determine the accuracy of what as a sample of the important issues.
Gorshkov says about the missions and cap-

.5 abilities of the Soviet navy , but we can see PP 186
whether what he says is consistent with the Mizrahi , Maurice M., “Phase Space Path Integrals,
development of Soviet forces and operations. Without LimitIn g Procedu re,” 31 pp., May 1977

(Published in Journal of Mathematical Physics, Vol.
PP 184 19, No. l , Jan 1978), AD AO4O 107

Lockman , Robert F., “An Overview of the This paper defines path integrals in phase space
OSDIONR Conference on First Term Enlisted without using a time-division approach followed
At trition ,” 22 pp., Jun 1977 , (Presented to the by a limiting process, thereby generalizing a
39th MORS Working Group on Manpower and similar procedure used in configuration space.
Personnel Planning, Annapolis, Md., 28-30 June This is useful since the path integral approach
1977), AD A043 618 cannot always be formulated in configuration

The OSD/ONR First Term Enlisted Attrition space (e.g., when the Hamiltonian is arbitrary)
Conference was held in early April at the Xerox but can always be formulated in phase space.
Internationa l Training Center in Leesburg, The most general Gaussian measure , absorbing
Virginia. The Conference presented the view- the quadratic portion of the functional to be
points on causes and solutions to premature integrated , is constructed , and large classes of
attrition of (1) the research community in both path integrals are evaluated with respect to it.
the government and universities; (2) military Applications are given to the perturbation cx-
service manpower manage rs ; (3) ODDR&E , re- pansion and the semiclassical (WKB) expansion
presented by COL Henry Taylor , and workshop for arbitrary Hamiltonians.
chairmen ; and (4) the Deputy Assistant Secre-
tary of Defense for Plannin g and Requirements, PP 187
Mr . In’ Greenberg . The purpose of the con- Coile, Russell C., “Nomography for Operations Re-
ference was to describe and stimulate research search,” 35 pp., Apr 1977 (Presented at the Joint
needed to help manpower managers solve attri- National Meeting of the Operations Research
tion problems. Society of America and The Institute for Manage-

ment Services , San Francisco , California , 9 May
PP 185 1977), AD A043 620

Kassing, David , “New Technology and Naval Forces Nomographs have been found to be useful in
in the South Atlantic ,” 22 pp., Apr 1977 (This operations research. These charts for graphical
paper was the basis for a presentation made at the computation have the advantages to the user of
Institute for Foreign Policy Analysis, Cambridge, being non-electronic, quick, and easy to use.
Mass., 28 April 1977), AD A043 619 They can be designed to present complicated

This paper examines the implications of tht new mathematical formulas in a simple format to
technologies for the naval situation in the South non-mathematical people . Disadvantages are the
Atlantic. It begins with an examination of slide-rule type accuracy and the possible lack of

IIl-A-6 1



PP 187 — Continued The unconventional uses of on-line information
“feel” that families of curves might possibly retrieval systems are becoming more common as
give. Research on applications of nomographs in we learn how to search using non-subject in-
solving operations research problems has lead to formation fields . Author’s name , organ izational 

.5

development of some procedures for simplified affiliation, journal’s name, year of publication ,
design of nomographs. Examples of nomographs etc., can now be searched for easily. . .5

for acoustical design, radar , and sonar illustrate However , sometimes there are porblems. For
these procedures. example , if the name of the author in a data

base such as MEDLINE is given with initials for
PP 188 first and middle names, Blogga , J. B. may be - 

.5

Durch, William J., “Information Processing and confused with Bloggs, J. B. since Joseph Black-
Outcome Forecasting for Multilateral Negotiations: well Bloggs may be a mathematician while
Testing One Approach ,” 55 pp., May 1977 (Pre- James Blackwoo.d Bloggs is a chemist.
rented to the 18th Annual Convention of The It would seem worthwhile for those responsible
International Studies Association , Chase Park Plaza for management of these mechanized informa-
Hotel , St. Louis, Missouri , March 16-20, 1977), tion storage and retrieval data bases to attempt
AD A042 222 to use all economically feasible error-detectin g

Multilateral negotiations generate enormous and correcting schemes to reduce the error rate
amounts of written materials , which resemble as much as practicable. Several suggestions for
useful information in about the same way that detectin g errors have been examined.
iron ore resembles steel. The processing of those
materials into useful information involves extrac- PP 190
tion of data , its storage and reduction to sum- Mahoney, Robert R Jr., “European Perceptions and
mary indicators of trends in bargaining, partici- East-West Competition,” 96 pp., Jul 1977 (Prepared
pants’ positions on key issues, and so forth. The for presentation at the annual meeting of the Inter-
purpose of this paper is to evaluate a data base national Studies Association, St. Louis , Mo., March ,
management system for multilateral negotiations 1977), AD A043 661
developed at the Center for Naval Analyses. The This paper has been written for a panel dealing
paper will principally report the results of two with the systematic assessment of Soviet-
tests , designed by the author , to determine the American competition. It focuses upon one
reliability of the project ’s thematic content psychological dimension of this competition ,
analysis and policy-scaling techni ques. The paper perceptions of Western European leaders con-

.5 deals with methodological rather than sub- cerning the state of East-West tension in Europe.
stantive or policy issues. Its goals are to show, in a systematic manner ,

the course taken by these perceptions in France ,
PP 189 the United Kingdom , and the Federal Republic

.5 Coile, Russell C., “Error Detection In Computerized of Germany, and to relate these perceptions to
Information Retrieval Data Bases ,” 13 pp., Jul other elements in the system of East-West com-
1977, (Presented at the Sixth Cranfield Inter- petition that has existed since WV.’ II.
national Conference on Mechanized Information

.5 Storage and Retrieval Systems, Cranfield Institute PP 191 -

of Technology, Cranfield , Bedford , England, 26-29 Sawyer , Ronald E., “The Independent Field Assign-
Jul 1977), AD A043 580 ment: One Man ’s View,” 25 pp., Aug 1977

.5 The introduction of on-line interactive literature There is a discussion of commands at which
searching systems in recent years has made it there is a single independent analyst and how
possible for information scientists to conduct the influence can be either a positive or negative
bibliometric studies which might have been diffi- influence towards how our clients value CNA’s
cult or impractical to do by manual methods, support and analytic efforts.
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PP 192 late 1960,. The finding, support the hypothesis
Holen, Arlene , “Effects of Unemployment In- that an Increase In benefits leads to an increase
surance Entitlement on Duration and Job Search in the duration of unemployment.
Outcome,” 6 pp., Aug 1977 (Reprinted from In-
dustrial and Labor Relations Review, Vol. 30, No. PP 195

.5 - 4, Jul 1977) Brechling, Frank P., “Unemploymen t Insurance
This study uses data drawn from UI systems in Taxes and Labor Turnover: Summary of Theoret-
five different states to examine how variations ical Findings,” 12 pp., Aug 1977 (Reprinted from
in UI benefit levels, maximum weeks of eligi- Industrial and Labor Relations Review , Vol. 30,
bility, and work-test enforcement affect the No. 40, Jul 1977)
duration of compensated unemployment and the This paper summarizes the findings of an cx-
outcome of job search. PP 193 tensive theoretical study designed to discover

the incentive effects on individual firms of the
PP 193 unemployment insurance (UI) tax as it is cur-

Horowitz , Stanley A., “A Model of Unemployment rently operated in most states. This research has
Insurance and the Work Test ,” 7 pp., Aug 1977 yielded , first , some interesting and relevant in-

.5 

(Reprinted from Industrial and Labor Relations Re- sights that have important Implications for
.5 view , Vol. 30, No. 40, Jul 1977) economic policy and , second, a number of

A growing body of literature seems to indicate testable propositions that will be anlayzed
that more generous unemployment insurance empirically in the near future.
(UI) systems lead to higher rates of unemploy-
ment. Most of these -studies have examined the PP 196
effects of variations in weekly benefit amounts Ralston , James M. and Lorimor, Orval B., “Degra-

.5 and in benefit durations. One recent study , how- dation of Bulk Electroluminescent Efficiency in
ever , estimated independent effects on the Un- ZN, 0-Doped Gap LED’s,” 3 pp., Jul 1977 (Re-
employment rate of disqualification policy printed from IEEE Transactions on Electron De-
toward UI applicants; it found that the higher vices, Vol. ED-24, No. 7, July 1977)
the proportion of claimants in a state who were Experimental evidence is presented that the
denied benefits because they either quit their degradation of red-emitting GaP LED’s is
last job or failed the work test (i.e., the require - dominated by degradation of bulk radiative
ment that UI beneficiaries look for new jobs), efficiency on the P-side of the junction , a con-
the lower the unemployment rate. This paper clusion at variance with earlier studies. The
expands on that study and analyzes the basis for damage is induced during degradation only in
its results in more detail. It also incorporates the the presence of forward bias current and is
effect of UI on both unemployment and labor- localized at the p-n junct ion within a range of
force participation, several microns. Bulk material damage is also

observed on the n-side of the junction.
PP 194 BeII Laborator ies

Classen , Kathleen P., “The Effect of Unemploy-
ment Insurance on the Duration of’ Unemployment PP 197
and Subsequent Earnings,” 7 pp., Aug 1977 (Re- Wells, Anthony R., (LtCdr) Royal Navy), “The
printed from Industrial and Labor Relations Re- Centre for Naval Analyses,” 14 pp., Mar 1977,
view, Vol. 30, No. 4, Jul 1977) AD A049 107

This paper presents empirical estimates of the This paper is a review of CNA by a LtCdr of
effects of the level of weekly benefit payments the Royal Navy .
on the duration of unemployment and on the

.5 

monetary returns of the jobs accepted by UI PP 199
recipients from Pennsylvania and Arizona in the Durch , William J., “Revolution From A F.A.R —
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PP 199 — Continued proxy . With other potential conflicts looming in
.5 The Cuban Armed Forces In Africa and The Africa , it becomes important to know whether
• Middle East ,” 16 pp., Sep 1977, AD A046 268 these assumptions are correct ; whether the

In 1975 , when Fidel Castro sent thousands of Soviet Union can indeed direct the dispatch of
combat troops to support the Popular Move- Cuban troops to Third World countries as it
ment for the Liberation of Angola (the MPLA), wishes.
many observers were taken aback at what they
presumed to be a radical and dangerous de- PP 202
parture in Cuban foreign policy. At best it Feldman , Paul , “Why Regulation Doesn ’t Work ,” 8
seemed to signal renewed Cuban interest in the pp., Sep 1977 (Reprinted from Technological
“export of revolution ,” and at worst , a new Change and Welfare in the Regulated Industries and
round of superpower competition in the Third Review of Social Economy, Vol. XXIX , March
World , in the form of “war by proxy.” Two 1971, No. 1)
years later , as Cuban troops remain mired in If regulation is intervention in the market , it is
Angola, the issue of Cuban military missions clear that it is not restricted to the activities of
overseas remains one of the stumbling blocks to independent regulatory agencies. Import quotas,
further improvements in U.S.-Cuban relations . A minimum wages, zoning regulations, etc. , even
close look at these missions, their origins, down to the support of higher education , all
purposes, and likely future , is long overdue, would qualify as regulation. This paper discusses

regulation of agriculture with particular refer-
PP 200 ence to cotton production , and discusses some

Powers, Bruce F,, “The United States Navy,” 38 of the results of the regulation. It is hoped that
pp., Dec 1977 (To be published in American Mill- the discussion will illuminate some of the issues
tary Machine , as a Chapter for the book), involved in other cases of regulation.
AD AO49 108

The U.S. Navy — the ships and aircraft in it and PP 203
how it is used — has been shaped by many Feldman , Paul , “Efficiency, Distribution , and the
forces. This chapter begins by identifying them. Role of Government in a Market Economy,” 19
Then, the composition of today’s Navy is de- pp., Sep 1977 (Reprinted from the Journ al of
scribed , as well as changed in its composition Political Economy, Vol. 79, No. 3, May /June 1971)
that can be foreseen. Finally, unanswered ques- To evaluate government programs, it is necessary
tions concerning the Navy’s future are ex- to say what individuals are “entitled” to in
amined. regard to wealth distribution. This paper ex-

plores the normative implications for govern-
PP 201 ment action of the presumption that factors are

Durch, William J ., “The Cuban Military in Africa “entitled” to their marginal prod uct. The con-
and the Middle East: From Algeria to Angola,” 67 clusions are that imperfections in knowledge,
pp., Sep 1977, AD A045 675 mobility, and competition should be removed

In 1975, when Cuba sent thousands of combat by court action as a matter of distributive
troops to support the Popular Movement for the justice , and that collective goods, including in-
Liberation of Angola (the MPLA), many ob- come redistribution , should be paid for by those
servers were taken aback at what they presumed who demand the goods . Compensation is
to be a radical and dangerous depart ure in appropriate when government changes the rules
Cuban foreign policy; the more dangerous be- it has itself imposed or when it recognizes new
cause it was assumed to have been in large part property rights where they did not formerly
dictated to Cuba by the Kremlin , a calling-in of exist.
Cuban debts that led Cuban troops to fight as
Moscow’s “all purpose mercenaries” in a way by PP 204

Wells, Anthony R., “The 1967 June War: Soviet
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PP 204 — Continued This paper first deals briefly with some features
Naval Diplomacy and The Sixth Fleet — A Re- of Russian naval development that have per-
appraisal,” 36 pp., Oct 1977, Al) A047 236 sisted over tIme , as well as some that have

The June War marks a turnin g point in Soviet shown changes and fluctuations, especially those
deployments to the Mediterranean. The USSR revealing regularities even in the process of
doubled its forces during the crisis period and change . Then discusses at greater length trends
force levels have continued to rise ever since. in our own period, since the 1950’s, drawing on
Furthermore as a direct result of the war the evidence from allocations, capabilities, opera-
Russians were able to gain access to both Alex- tions, and especially stated intentions . In the

.5 andria and Port Said, which had hitherto been fin al section strategy and missions for the year
denied them on the scale and for the periods 2000 are projected bearing in mind past and
which they had desired. Such was the rate of current trends, pointing out areas where history
Soviet increase that by the October War in 1973 is a very uncertain guide , and paying attention
the United States Sixth Fleet was outnumbered to requirements and limitations imposed from
by Soviet units. Unlike in 1967 the Soviets were the political side , as well as purely naval require-
able to deploy amphibious ships in large ments and the state of the art and technological
numbers and also used anti-carrier tactics. Al- potential for satisfying these requirements .
though Soviet activity was stifi marginal com-
pared with its later efforts the 196 7 war is PP 207
important because the Soviets were observed Golbert , Lawrence, “Cost-Effectiveness of Potential
attempting to use Naval power in ways which Federal Policies Affecting Research & Development
would have been impossible a decade earlier. Expenditures in the Auto , Steel and Food In-

dustries,” 36 pp., Oct 1977 (Presented at Southern
PP 205 Economic Association Meetings beginning 2

Coile, Russell C., “A Bibliometric Examination of November 1977), AD A046 269
the Square Root Theory of Scientific Publication This paper contains our preliminary analysis of
Productivity,” 6 pp., Oct 1977 (Presented at the the demand for company finance d research and
annual meeting of the American Society for In- development expenditures (CR&D) in three
formation Science, Oticago, Illinois, 29 September manufacturing industries : motor vehicles and
1977), AD A047 237 other transportation equipment , ferrous metals

A postulated model of scientific productivity and products , and food and kindred products.
asserts that half of all scientific papers in a field Based upon estimates of the demand for CR&D,
are contributed by a few highly productiv we estimated the costs and effects of the

.5 authors numbering approximately the square following public policies that could be utilized
root of the total of scientific authors. Available to affect R&D expenditures: (I) changes in the
data has been examined to judg e the validity of level of federally financed R&D expenditures,
the theoretical model on the basis of empirical and (2) changes in the cost of private R&D
evidence, through tax credits. A capital theoretic frame-

work is developed in which we assumed that
PP 206 CR&D generat es knowledge or “research

McConnell, James M., “Strategy and Missions of the capital” that may increase output demand or
Soviet Navy in the Year 2000,” 48 pp., Nov 1977 reduce costs. Based upon our capital theoretic
(Presented at a Conference on Problems of Sea framework , the demand for the research capital
Power as we Approach the 21st Century , sponsored stock is estimated using industry level time-series
by the American Enterprise Institute for Public data for the period 1956-74. These time-series
Policy Research , 6 October 1977, and subsequently data enable us to obtain the first measures of
published in a collection of papers by the In- changes in the price of knowledge upon the
stitute), AD A047 244 demand for CR&D, and also to measure the
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PP 207 — Continued This paper presents tables and graphs accessing
impact of changes in federal R&D expenditures the accuracy of a formula (programmable on a
upon CR&D. desk calculator) for approximating the circular

coverage function of a circular-normal prob-
PP 208 ability distribution. Use of t his form ula together

Roberts, Stephen S., “The Decline of the Overseas with the error curve s presented here enables one
Station Fleets: The United States Asiatic Fleet and to calculate the circular coverage function with
the Shanghai Crisis, 1932”, 18 pp., Nov 1977 (Re- a maximum error on the order of 0.0002 for
printed from The American Neptune , Vol. offsets up to 50 and covering-circle radii up to
XXXVII., No . 3, July 1977), AD A047 245 4.50.

The Manchurian crisis is often cited as the main
event that upset the previous balan ce in the Far PP 213
East between Japan , China and the Western Mangel , Marc , “Fluctuations in Systems with Multi-
powers, leading ultimately to at least the Pacific pie Steady States. Application to Lanchester Equa-
phase of World War II. However , it is not so tions ,” 14 pp., Feb 1978
often realized that the crisis also had its naval We consider the effects of small random
side, centering around the Shanghai incident of perturbations on deter ministic systems of
1932, and tha t it marked the end of a form of differential equations. The system of interest has
naval activity that had predominated in the Far a steady state that is a saddle point. A first exit
East since the arrival of the Europeans four problem is formulated. The quantity of basic
centuries earlier, interest is the probability of exit from a band

around the deterministic separatrix through a
PP 210 specified boundary , conditioned on initial posi-

Kassing, David , “Protecting the Fleet ,” 40 pp., Dec tion. A techn ique for the approximate calcula-
1977 (Prepare d for the American Enterprise In- tion of this probability is given. As an example,
stitute Conference on Problems of Sea Power as We we show how the theory applies to the calcula-
Approach the 21St Century, Oct 6-7, 1977), tion of the probability of victory in a combat
AD A049 109 that has a stochastic component.

This paper considers some of the problems in-
volved in allocation resources to protection of PP 216
the fleet. It concentrates on the contribution of Coile, Russell C., “Lotka’s Frequency Distribution
surveillance, antisubmarine, antiair, and anti- of Scientifi c Productivity,” 20 pp., Feb 1978
surface ship systems to protection of the Navy ’s In 1926 , Alfred Lotka examined the frequency
main fleets. The paper begins with a discussion d i s t r i b u t i o n  of scientific productivity of
of some of the concepts involved in thinking chemists and physicists. After analyzing the
about protection of the fleet , and then examines number of publications of chemists listed in
some of the major changes in technoloby and Chemical Abstracts 1907-1916 and the contribu- .5

forces that have made protection more difficult. t ions of physicists listed in Auerbach’s
The threats to the fleets are described briefly. Geschichtstafeln der Physik, he observed that
The discussion then shifts to the problems of the number of persons making n contributions is
protecting the fleet in two kinds of conflict abou t 1/n 2 of those making one and the propor-
with the Soviet forces — tactical nuclear war and tion of all contributors that make a single con-
non-nuclear war . Finally, there is a brief assess- tribution is about 60 percent. Recently, investi-
ment of the problems of protecting the fleet gators studying the applicability of “Lotka’s
fro m attack by third-Country forces. Law” to the humanities and to map librarian-

ship may have misinterpreted Lotka’s law and
• PP 211 have concluded erroneously that the law applies

Mizrahi , Maurice M., “On Approximating the Cir- to these fields. Corrected calculations indicate
cular Coverage Function ,” 14 pp., Feb 1978 that Lotka’s law does not apply.
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SECTION III

B. INSTITUTE OF NAVAL STUDIES

.5 

Studies

INS 13 USN), Rose, Marshall , and Schwartz , Arnold N.,
.5 

. Morton , Anton S., et al., “Navy Manpower Con- “Aircraft Pipeline Study , Phase I: Definition and
siderations 1970-1980 ,” Identi fi cation of Determinants,” 100 pp., 6 Dec

• Summary Report , 46 pp., Feb 1966, 1967, AD 832 232
AD 860 677L This study examines the Navy aircraft pipeline

Annex A: MultivariaXe Study of Enlisted Reten- and the factors which determine it. A definition
tion-Phase II (MUSTER -Il) , 66 pp., Oct of pipeline is derived and a preliminary analysis
1965 , AD 860 673L 

• 
is made of probable benefits derived from in-

Annex A: Appendixes, 288 pp., Oct 1965 , vestments in Navy Aircraft Repair Facilities
.5 

AD 860 674L rather than in additional aircraft. Recommenda-
Annex B: Officer Survey, 137 pp., Sep 1965, tions are made concerning management pro-

AD 860 675L cedures for assigning aircraft to rework and
Annex C: The Naval Career: The Enlisted Man’s maintaining more useful data records.

View, 150 pp., Oct 1965, AD 860 676L
Annex D: On the Use of Reenlistment Prob- INS 19

abilities in Classification and Training, 31 Breckner , Norman V., (CNA Project Director), and
pp., Nov 1965, AD 860 665L Zeni, L. E. (Capt., U.S. Navy , Project Officer),

• Annex E: Means of Investigating Retirement “The Navy ’s Role in the Exploitation of the Ocean
Vesting Options-Recommended Study Dc- (Project Blue Water) Phase 1,” 355., 15 Mar , 1968,
sign , 27 pp., Nov 1965, AD 860 666L AD 836 038

Annex F : Study Programs Recommended for This study examines the Navy ’s oceanographic
the DCNO (Manpower and Naval Reserve), program, the attitudes of officials in non-defense
30 pp., Dec 1965, AD 860 667L federal agencies on marine-related matters, and

Annex G w/Appendixes: Cost/Effectiveness of the current effect of non-defense ocean uses on
Reenlistment Incentives , 356 pp., Jan 1966, naval operations. The Navy oceanographic pro-
AD 860 668L gram is categorized , related to defen se missions,

This study describes study programs needed to and there is an exposition of its place within
support manpower management functions , federal marine activities including examples of

- clarifies the effects of factors related to the naval oceanographic work that contributes to
retention of officers and enlisted men , estimates non-defense purposes. Interviews were con-
the cost and effectiveness of proposed programs ducted with federal officials in various bureaus
for alleviating critical shortages , predicts reten- and offices. Non-defense ocean activities were

- tion rates , and develops screening criteria for reviewed. Information was secured on actual in-
selecting and training men who are likely to terference experienced by the fleet with non-
choose a Navy career. Findings are applicable to defense ocean activities and coordination be-
manpower management functions of planning, tween Navy operating commands and other
recruit ing and selection , classification and users was examined.
training, utilization and retention.

INS 23
INS 18 Weiher , Rodney F., “Review of Naval Air Rework

Fiekowsky, Seymour , Morton , William W. (Capt., Facilit~.~s Labor Shortage Problem ,” Aug 1968, 36
pp., AD 848 375
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INS 23 — Continued spare parts for various budgets. Since the avail-
This study examines aspects of the supply of ability of spare parts is a big factor in aircraft
labor to the Naval Air Rework Facilities to readiness , a detailed examination was made of
ascertain whether there are shortages of skilled the spare parts resupply system , and recom-
labor , as has been reported by certain managers mendations are made for improving this system.

• of these facilities. Several indicators of labor Additional recommendations are made for
supply conditions are used in the examination , changing the current method of estimating the

• including wages, turnove r , job vacancies , and the quantities of spare parts needed for a specific
quality of the work force . The effect s of em- aircraft model.
ployment ceilings are also examined.

INS 34
INS 28 Devany, Arthur S., “An Analysis of Naval Airspace

Daniels, James M. (Cdr., USN), Brown, Lee (LCdr., Usage,” 209 p., Oct 1971, AD893 950
USN), Henshall, Joseph (LCdr., USN), Uoyd, Jr., Demands for more airspace and increasing
Richmond M., Polyzoides, Carol , Rose, Marshall activity in airspace already in use are growing

.5 Sheler , James A. (LCdr., USN), Sutton S. Scott, while the amount of airspace available remains
and Wiedemann, Karen C., “Aircra ft Pipeline Study , fixed. There are already conflicts between civil,
Phase HI: An Applied Mode l for Determination of general, and military aviation , and it is generally
Minimum Cost Pipeline Factors ,” 255 pp., 9 Jan believed that further conflicts are inevitable.
1970, AD 868 305 This study examines current airspace use over

This study documents the development of an the continental United States and projects such
applied model which’ can be used as an aid in use to 1980. The needs for airspace for Naval
predicting optimal pipeline factors for planning training are determined , and the effects on these .5

pipeline aircraft procure ment. Using the tech- needs of placing more and more airspace under
nique of Network Analysis, the model is ilus- positive control are weighted. The study makes
trated with the A-7 aircraft undergoing Progres- several recommendations concerning Naval
sive Aircraft Rework (PAR) at Naval Aircraft training policies and both general and civil
Rework Facility, Jacksonville. A range of pipe- aviation.
line factors for the A-7 are evaluated and sugges- .5

tions are made for applying the model to other INS 38
type , model , and series of aircraft . Askin , Kurt , Birch , Jeffrey B. (USN), Halford ,

Ralph , Hausler , Carol 0. (Cdi., USN), Uoy d , J r .,
INS 32 Richmond M., Spruill , Nancy L., and Vanni , Ralph .5

Brown, Jr., George F., Corcoran . Timothy M., J. (LCdr., USN), “Naval Aircraft Rework Facility
Henshall, Joseph (LCdr., USN), Lloyd, Jr., Study—An Applied Model for Workload Planning
Richmond M., Prestwich , J. (Capt. , USN), Rafferty, and Budgeting,” 161 pp., 1 Nov 1972, AD 755 462
Sheila A., Rogers, Warren F. (Cdr., USN), Schwa rtz, This study documents a five-year pla nning
Arnold N., Silverman , Lester P., Sullivan, John A., model which produces detailed production plans
Sutton , S. Scott , Webster , Burt A. (Lt., USN), and and budgets for the entire Depot Maintenance
Wiedemann , Karen C., “A Study of Aviation Re- Program . Using the method of linear pro-
sources and Readiness Relationship,” Jur 1970, gramming, the model determines minimum cost
(Vol. 1) AD 754 084; (Vol. II) AD 754 08~; (Vol. workload assignments which satisfy all depot
III) AD 754 086 maintenance require ments. Several physical and 

.5

This is a study of the relationship between air- manpower capacity measure s are used to ensure
craft readiness and spares usage at the squadron that plans are within the production capabilities
level, specifically for the F.4B, CH-53, and of each rework facility. The model allows for
TA4F. The study deter mines the best combina- multip le shift operations , changes in the size and
tion of aircraft , maintenance man-hours , and distribution of the work force , and the
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INS 38 — Continued The value of Information Is defined as the re-
assignment of work to non-Navy facilities. A duction In risk that results from using the in-
production plan and budget for FY-1974 and formation In decision. Information ii considered
varioui sensitivity analyses are presented to as being of 2 basic types: experience and in-
illustrate the model’s uses. telligence (data). A scheme for attaching quanti-

tative measures to these concepts, within the
framework of statistical decision theory, is pro-

Research Contributions posed. The resulting model is shown to be com-
patible with a number of intuitive concepts as

IRC 5 to the proper behavior of value in this context .
Freiiner , M . L. and Mundo, C. J., “Satellite ldentafl- Applications to the design and evaluation of
cation of Naval Task Forces by Measurement of communications systems are considered.
Population Variance,” 18 pp., 31 Dec 1963,

AD 828 773 IRC 13
The interrelationships between deployment and Bryan , Joseph G. and Singer , Arnold N., “Predic-
sensor parameters are determined for a surveil- tion of Reenlistment Using Regression Estimation
lance satellite used to detect the movements of of Event Probabilities (REEP) ,” 87 pp., 3 Nov
large naval forces at sea. 1965, AD 624 786

The statistical methodolo~ ’ of a “package” of
IRC 7 computer programs, referre d to as REEP (Re-

Apple , R. E. and Farrar , D. E., “Economic Con- gression Estimation of Event Probabilities), is
siderations in Establishing an Overhaul Cycle for described. REEP uses regression analysis tech-
Ships: An Empirical Analysis,” 29 pp., 13 Apr niques to arrive at equations that yield prob-
1964, AD 624 784 abilities of occurrence for each of a set of

Cross-sectional data from the US. Navy ’s possible events. An application of REEP to pre-
Atlantic Fleet Destroyer Force is analyzed in a dicting reenlistment for enlisted Navy men is
three-part study of relationship between a ship’s given.
tota l maintenance cost , time lost from opera-
tions, reliability, an d the length of its overhaul IRC 14
cycle. Factors such as ship age, size, complexity, Newman, David B., “Channel Capacities of Multi-
usage , etc., are held constant as required. The plc/ Random Access Communications Satellite Re-
overhaul cycle is viewed as the primary control peaters,” 21 pp., 29 Nov 1965, AD 627 452
variab le by which Navy maintenance managers The channel capacity of a communications
allocate effort between scheduled and un- sateffite repeater is of direct interest to all users
scheduled repairs. A minimum-cost overhaul in assessing how much service they may expect
cycle is obtained. In the absence of defensible to obtain from a particular satellite or system.
cost penalties for time lost and reliability (where This paper develops a graphic means for esti-
the latter is measured by the frequency of un- mating and portraying link capacities in terms of
scheduled repair ), minimum cost and optimal radio teletype (RATT) and voice channels for
cycles are not one and the same. Tradeoffs be- bank limiter and linear repeaters of various
tween cost and reliability are obtained , however , generic types of communications satellites. The
and the range within which an optimal cycle means of estimating link capacities are devel-
may be expected to lie Is narrowed con- oped In the paper as a function of certain
siderably. parameters that pertain to such variables as

power, terminal type, error rate , and satellite
IRC 10 altitude and stabilization.

Payne , Aubrey H., “On Measuring the Value of
Information—with Implications for Communications IRC 15
Systems,” 23 pp., 8 Sep 1965 , AD 624 785 Weybrew, Benjamin B., “The Effectiveness of Navy
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IRC 15 — Continued An interim report on methods of solving aircraft
Incentive Programs—Some Methodological Con- service-life problems is presented. It is specif-
siderations and Preliminary Findings,” 69 pp., 11 ically concerned with the immediate problem of
Mar 1966 ,- AD 720 408 whethe r F-9J aircraft should be overhauled or

In addition to providing a review of some of the replaced. The method used calculates present
pertinent literature, this paper contains an values of differential costs of four alternative
examination of certain of the dynamics of in- retirement policies. Recommendations are made
centive effectiveness , both in terms of the en- for phasing in replacement aircraft at particular .5

vi ronmental conditions involved and the patterns rates and beginning at particular times.
of needs and motives of the men toward whom
the incentives are directed. The uses and limita- IRC 24
tions of 4 classes of criteria frequentl y em- Wilson , Jr., Desmond P., “Strategic Projections and
ployed in incentive evaluation are considered Policy Options in the Soviet-Cuban Relationship,”
from a methodological viewpoint: reenlistment 13 pp., 11 Mar 1968, (Published in ORBIS Vol.
rate , proficiency, adjustment adequacy , and XII , No. 2 , Summer 1968; Reprinted in Military
cost-effectiveness . Where feasible , these criteria Review , Vol. XLI X , No. 4, Apr 1969) AD 666 819
are used to assess the effectiveness of 3 Navy This paper projects the Soviet-Cuban relation-
incentive progra ms: Selective Training and Re- ships by: (1) Citing 3 factors which structure it ,
tention (STAR), Selective Conversion and Re- (2) Combining Soviet foreign policy alternatives
tention (SCORE), and Naval Enlisted Scientific with Soviet intentions either to remain or to
Education Program (NESEP) . Research designs withdra w from Cuba to form a matrix with 4
recommended for evaluation of these programs outcomes, and (3) Analyzing each outcome for
are described. Some considerations as to direc- policy inferences and Soviet problems which
tions naval incentive planning might take in the have implications for the United States.
future are presented.

1RC 27
KRC 17 Breckner, Norman V., H yde, Gary L., Weiher,

Harsh , Charles M., “Predicting Effectiveness of In- Rodney F., and Yearick , William A., “Analysis of
centive Programs for Various Groups of Navy Merchant Shipping and International Commodity
Officers,” 21 pp., 31 Mar 1966, AD 758 418 Flow,” 63 pp., 14 Feb 1969 , AD 688 427

This paper develops a method for estimating the ~ Part A of this research contribution describes
effectiveness of officer incentive programs , Free World merchant ship movements during
making allowance for continuance probabilities 1966. Part B is devoted to the examination of
for officers with different service intentions, selected international commodity flows in 1964.
Data from the 1965 INS Officer Survey are used Estimates are made of merchant ship traffi c in
to estimate the effectiveness of several combina- 1975.
tions of Incentives for retaining officers in
certain age and designator groups. The study IRC 28
also explores methods for relating incentive Hyde, Gary L. and Weiher , Rodney F ., “Japan , the
appeal to office r quality, career objectives, and United Kingdom, and Selected European Countries:
source of com mission. The Importance of Trade ,” 58 pp., 19 Feb 1969 ,

AD 688 428
IRC 23 The trade of selected nations of the Free Worl d

Boness, A. James and Schwartz , Arnold N., is discussed , including the importance of this
“Interim Report on the Assignment of A ircraft to trade to domestic economies.
the Naval Advanced Jet Pilot Trainin g Mission ,” 42
pp., Nov 1967 , (See A 1023 for revised version) IRC 31
AD 667 574 Rose , Ma rshall, “An Investment Model for
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IRC 31 — Continued recoverable parts which comprise these end pro-
Reparable Assets: The F-4 Case,” 163 pp., Jul ducts . The model is applicable to firm s which
1969, (Presented at the 5th Annual DoD Cost Re- operate a number of end products and maintain
search Symposium, Mar 1970; Published as 1969 a rework facility for periodic servicing of the
Ph. D. dissertation in Economics, Tulane University, end products. The problem is to find the mini-
entitled: Development and Application of Time- mum-cost combination of repair resources (equip-
Constrained Inventory Model for Reparable Assets, ment , labor , and spares) and end products in

.5 available from Tulane University or University order to obtain a given level of available end
Microfilms) AD 694 946 products. The model is then applied to the case of

An investment model for reparable assets is those F-4 aircraft scheduled to be reworked at the
developed. These assets include items such as North Island Air Rework Facility.
end products (aircra ft , ships, etc.) and the
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SECTION III

C. MARINE CORPS OPERATIONS ANALYSIS GROUP

Research Contributions

MRC 6 the Marine Corps Landing Force Development
Mason, Thomas W. and Tullier , Pierre M., “Marine Center (MCLFDC), and the Marine Corps Long
Corps Operations Analysis Group Information Range Study Panel (LRSP). In operarion of the
Retrieval System,” 49 pp., 15 Jun 1966, (Presented system a large volume of classified information
at the 29th Annual Meeting, Operations Research is scanned by MCOAG analysts and only those
Society of America) AD 640 680 items pertinen t to operations research on Marine

An information retrieval system was developed Corps problems are to be included in the in.
to assist Headquarters Marine Corps (HQMC), formation file.
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SECTION I I I

D. NAVAL WARFARE ANALYSIS GROUP

Studies

NWS 4 land/Air Trade-Offs (SLAT), Volume VII ‘Histor-
Higgins, J. W. and Weinberg, R. S., “The Feasibility ical Data Base’,” 100 pp., Apr 1970, AD 869 479
of a Global Airlift ,” 23 pp., 5 Sep 1957, This volume contains the Korean War historical
AD 719 899 data base that supports the SLAT historical

The number of aircraft and amount of fuel analysis. The volume provides daily summaries
needed to airlift U.S. imports and exports are of combat data concerning the US. and Allied
determined in this study for both the full flow air and ground force effort for the several
of U.S. overseas trade and for the more limited months of the war investigated by the study
importation of only vital strategic materials. The group. It is further intended to be a permanent
study also considers an operation in which sur- historical record that may facilitate future re-
face tankers haul the fuel for cargo aircraft to search on the Korean War.
those overseas points where needed. Finally, the
number of surface ships and the amount of fuel NWS 64
needed to sustain the same lift by sea is devel- Overholt , John L., Feder, P., Keutman , Charles H.
oped for comparison with the airlift require- (LCol., USAF), Miller , C., Rafferty, Sheila, and
ments. Welsh, Joyce, “Study of Land/Air Trade-Offs

(SLAT), Volume IX ‘Statistical Analysis of Korean
NWS 61 War Data-Spring 1951’,” 110 pp., Apr 1970 ,

Lukes, George D., “Penetrability of Haze, Fog, AD 869 481
Clouds and Precipitation by Radiant Energy Over Battle data of divisions engaged in the Korean
the Spectral Range 0.1 Micron to 10 Centimeters ,” War during the spring of 195 1 is analyzed by
214 pp., May 1968, AD 847 658 statistical methods for relations among strengths,

To determine attenuation values over a wide firepowe r , and casualties. Graphs are presented
range of wavelengths, an analytical methodology covering this and other data for U.N. divisions
is developed to accommodate the population of over time.
droplets according to size in unit volume of
several models of water-occluded atmospheres.
The extent of penetrability of cloudy and rainy Interim Research Memoranda
atmospheres is then demonstrated analytically as
a function of wavelength. The analysis of NIRM 6
atte nuation by water droplet atmospheres draws Kaula, William W ., “Accuracy of Orbital Predictions
on the Mie theory of absorption and scatter by for Close Satellites,” 13 pp., 5 Jun 1962 ,
spherical droplets. Because of requirements AD 758 423
forged by its scope, the study provides an cx- The principal sources of orbital prediction errors
tensive data base on the population of droplets are instrumental errors , neglected geodetic
by size in various water-occluded atmospheres. effects and unpredictable atmospheric variations.

The geodetic effects are estimated in this paper.
NWS 64 These include estimates of the first few terms of

Feldman , Leon, Keutman , Charles H. (LCo1., the expression for the earth’s gravitational field ,
USAF), Simon , Susan, and Welsh, Joyce, “Study of and estimates of the expected residual geodetic

errors in certain broad areas of the world.
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NIRM 8 This memorandum describes an IBM 7090 corn-
Duncombe, Ralph L., “The Accuracy of Orbit Pre- puter program for determining values of error
diction on Non-cooperative Earth Satellites ,” 13 sensitivity for dive and glide bombing with free .
pp., 13 Jun 1962, AD 761 190 fall weapons. Sensitivities of the weapon impact

Two systems for tracking passive (non-coopera. point to small deviations from planned release
ring) satellites are considered: the Navy Space conditions are computed assuming vacuum tra .
Surveillance System (NavSpaSur) and the jectories of the weapons.
“Millstone” active radar. Accuracy estimates are
presented for both. Future improvements to NIRM 12
both systems and combinations of them are also DePoy, Phil E., “Usage Manual for a Computer
considered. The effect of large solar flares on Program to Compute the Effectiveness of Groups of
prediction accuracy is estimated. Weapons Against Rectangular and Line Targets ,” 73

pp., 21 Aug 1962, AD 758 42 1
NIRM 9 This memorandum describes an IBM computer

Arnold , Robert D., DePoy, Phil E. , and St. Denis, program to compute the probability of killing a
Manley, “Sea-based Airborne Assault—A New rectangular or line target with salvos, sticks, or
Mission for the Navy,” 69 pp., 29 Jun 1962, patterns of weapons. It is considered that the
AD 761 191 weapons are delivered with a bivariate-normal

A new mission for aircraft carriers is proposed. aiming error and that the individual rounds are
The mission is to provide mobile bases from distributed around their mean points of impact
which to operate transport aircraft capable of within the group with bivariate-normal ballistic
landing troops and equipment at inland points dispersions. The conditional kill probabilities of
where a threat requiri ng immediate dis- individual weapons are taken into account. Flow
criminating response may exist. Mission require . charts , a listing of the FORT RAN program , and
ments are examined , and capability estimates are sample proble ms are included.
derived from predictable aircraft technology .

NIRM 13
NIRM 10 Karp, Arth ur L. and Phipps, Thomas E., “Optimum

St. Denis, Manley, “First-Order Estimate of the Allocation of Effort for Deterrence ,” 35 pp., 20
Initial Investment Cost of Conventionally Powered Aug 1962, AD 758 422
Strike Aircraft Carriers ,” 22 pp., 17 Jul 1962 , Mathematical models of optimum procurement
AD 758 419 allocation among different types of retaliatory

A method for making a first-order estimate of weapons systems are exami ned. A distinction is
the initial investment cost of conventionall y- drawn between so-called numerically vulnerable
powered strike aircraft carriers is presented. The systems (which find safety in numbers and are
only input para meters required to apply the approxi mated by fixe d missile bases) and per-
method are : carrier displacement , yea r in which centage vulnerable systems (which require the
the ship is to be laid down , whether the ship is enemy to engage in a search effort to counter
a new or a repeat design , and whether the ship them, e.g., because they are mobile). The prime
is to be built in a naval or private shipyard. value of this paper is believed to be its demon-
Application of this method to an illustrative stration that even in the simplest cases cost/
example indicates a quasi-linear , but not propor- effectiveness comparisons may not lead to
tional , variation of cost with displacement with- optimum solutions about allocations of re-
in the range of 40,000 to 100,000 tons , sources a mong countermeasure susceptible

weapons systems.
NIRM 11

Buckley, Janet K. and DePoy, Phil E., “Dive and NIRM 18
Glide Error Sensitivity Program and IBM 7090,” 15 Ravenscroft , Jr., Lincoln, “A First-Order Derivation
pp., 17 Aug 1962 , AD 758 420 of the Complement of a Strike Aircraft Carrier ,” 41
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NIRM 18 — Continued NRC 32
pp., 24 Sep 1963, AD 761 192 Behrens, Carl E., “Vulnerability of Strike Forces to

A simple first-order mathematical model Is Submarine Attack ,” 10 pp., 20 Nov 1963,
forniulated for determining the complement AD 761 189
aboard a strike aircraft carrier , using as An examination Is made of the vulnerability of
parameters the full load displacement, the shaft carriers to attacks by submarines using tor-
horsepower, and the armament and aircraft pedoes or short-range missiles. A mathematical
suits. model is derived , and the interactions of several

parameters are examined.
NIRM 2O

Lohman, John B., “Theory of Errors of Celestial NRC 35
Navigation,” 27 pp., 31 Jul 1963, AD 704 108 Dawson, William L., “Comparative Analysis of

This analysis is concerned principally with a CTOL and VTOL Strike Carrier Attack Aircraft ,”
method of eliminating the bias introduced as a 22 pp., 11 Dec 1963, AD 761 627
result of incorrect estimates of the dip of the Examines the future conventional war capa-
horizon in celestial navigation by sextant. In billties of CTOL (conventional take-off and
addi tion , several other considerations germane to landing) and VTOL (vertical take-off and
celestial navigation and bearing pilot are treated landing) attack aircraft for evidence as to the
briefly, orientation of effort that should be devoted to

the development of these systems for sea-based
strike forces in the 1970-1980 decade. A major

Research Contributions objective is the arrangement of readily quanti-
fiable capabilities into a numerically based

NRC 22 analysis which can be used in conjunction with
Demsetz , Harold, “A Project Strike Document: A qualitative judgment to identify areas that hold
Note on Discounting in Systems Analysis,” 3 pp., promise of Improved operational and cost eft’ec-
31 Oct 1963 , AD 757 045 tiveness.

The rationale for discounting in system analysis
is discussed briefly and an important field of NRC 36
sub-optimization is pointed out where dis- Linstone, Harold A., Ravenscroft , Jr., Lincoln,
counting procedures are inconsequential. Saxton, J. A., and Wade, John J., “A Project Strike

Document: The Van -Purpose Carrier (CVV),” 13
NRC 23 pp., 12 Dec 1963, AD 757 047

lsaacs, Rufus , “A Project Strike Document: The This paper presents the concept of a single
Probability Distribution of the Number of Targets versatile sea-based carrier (CVV) having the
Hit under Successive Firings,” 10 pp., 31 Oct 1963, capability to perform a variety of missions now
AD 757 046 carrIed out by three separate combat carriers:

A mathematical development is presented which the CVA , CVS, and LPH. A first-order estimate
answers questions concerning the probablistic of size, principal dimensions and cost is given,
outcomes of a succession of weapons (bombs) and resulting implications are discussed.
aimed at some complex of targets.

NRC 40
NRC 31 More , Kenneth K., “Approaches to the Study of

Dufort , R. H., “The SOS (Sentinel on Station) Force Levels,” 6 pp., Dec 1963 , AD 760 061
Interceptor/Loiter Aircraft—A Study of a Two A discussion of the contributions to oven-all
Stage VIOL Aircraft Serving a Task Group Defense studies of force structures that must be made by
Role ,” 33 pp., 8 Nov 1963 , AD 761 187 continuIng strategic, naval warfare systems, fleet

A discussion is presented of a two-stage VIOL support , personnel and logistics studies.
aircraft capable of long loiter and very fast
intercept.
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NRC 41 compare one vehicle inventory with another.
Moore, Arnold B., “Some Comments on a Proposed The model can thus be used to determine the
Nuclear-Powered Cargo Ship,” 29 pp., 15 Jan 1964, logistic feasibility of an operations plan and , if
AD 757 048 feasibility is demonstrated , indicate where

This paper argues that evidence presented by logistic augmentation or modification is most
proponents of the high-speed nuclear system is desirable. Flow chart s, a listing of the
eithe r based on misleading cost estimates, or not FORTRAN program , and sample inputs and out-
suggestive of commercial benefit from the puts are included.
development of the proposed reactors. In either
case, the argument for development of the NRC 50
reactors is redu ced In force . Further , it is argued Berndtson , Charles R., Curran , W.,~ Damico ,
that no convincing case has been made for any Richard R. (LCdr., USN), Graves, James W., Riess,
net benefits for this country to be derived from Michael, and Weiderkehr , Robert R. V., “An Event-
nuclear-powered cargo carriers. Store Computer Program for Determining the

Vu lnerability and Logistics Requirements of CVA
NRC 42 Strike Forces in an ASW and AAW Environment ;

Riess, Michael and Westlu nd , George A., “An CNA Computer  Program 26 .64P: CVA/
Event-Store Computer Program for Determining Vulnerability and Logistics Model,” 730 PP., 1 Feb
Sealift Capabilities and Attrition in an ASW- 1965, AD 466 554
Environment; CNA Computer Program 58.63P: A Monte Carlo simulation of CVA Strike Forces
Sealift I ,” 253 pp., 1 Feb 1964, AD 437 301 operating in an ASW and AAW environment is

A Monte Carlo simulation of a convoy sub- presented. It is of the event-store type and is
marine battle is presented; it is one of the event- written for the IBM 7090 computer. As well as
store type and is written for the IBM 7090. The lookin g at vulnerability of the strike forces , the
model is probabilistic: no kinematics or game also keeps track of three logistics
geometry are “wired in.” Thus, there is no in- quantities—N SFO , JP , and ordnance—for each
formation or data within the model and the strike force plus the URG.
outcomes are made to depend wholly on data * United Aircraft.
supplies as inputs. In the battle simulated , the
convoy is organized in its home port, sails to its NRC 51
delivery port in the face of fixed barriers , sub- Gold man , T homas A., “Decentralized Main -
marines , and aircraft opposition , is subjected to tenance .” 8 pp., 12 Apr 1964, AD 704 102
air attack while unloading, sails home along the In a large military or industrial organization , in
same ro ute to its home port , and is disbanded. which equipment is operated at a number of

field locations, maintenance may be performed
N RC 45 at the individual field sites or at a central loca-

Kadane, Joseph B., “An Obstacle-Course Problem: tion , or maintenance resources may be divided
I ,” 15 pp., 22 May 1964 (Superseded by A 1015) between a central location and the field sites.

The problem of choosing an optimal balance
NRC 47 between centralized and decentralized main-

Denenberg, Stewart A., Emenling, Lowell, and West- tenance then arises. This paper examines the
lund , George A., “Logistic Feasibility Scheduling appliatio n of queueing theory to this problem.
Model; Computer Program 38.64P,” 47 pp., 12 Nov
1964, AD 486 534

An IBM 7090 computer program is described NRC 57
that simulates vehicle assignments to a priority- Levine , Daniel B., “Description of Computer
ordered sequence of cargo units. The schedule Program; ‘NAVWAG 251’ ,” 18 pp., 24 Feb 1966,
thereby generated is used to assess the lift AD 829 467
capability of an arbitrary vehicle inventory or to A ~implistic computer model for calculating the
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NRC 57 — Continued fare , and (2) the program—a set of computer
number of target kills developed by a number of instructions which calculates the results of a
Navy and Air Force aircraft during a 30-day planned conflict according to the rules of the
campaign is described. Daily sortie rates, kills model. Included in the appendixes are the data
per sortie , att rition rates , CVA cycling, and input forms , the Input and output for a small
force augmentation and rep lacement are in. test case, and the FORTRAN listing of the pro.
putted by aircraft type , from which the model gram.
calcu lates the build-up in time of total number
of sorties , target kills, and attrition of the Navy NRC 64
and Air Force aircraft during the campai gn. Fain, Janice B., “DPEN Subroutine ,” 13 pp., 21

Aug 1967, At) 829 420
NRC 62 The DPEN subroutine determines if (an d where)

Emerling, Lowell and Sprengelmeyer , Laura, a specified segment of a straigh t line in tersects a
“Vertical Assault Lift Simulation Model ; CNA rectangle. DPEN is written in FORTRAN IV
Computer Program 18-65 P .” 62 pp., 21 Apr 1966 , and occupies 158 48-bit words . Since all in-
AD 829 468 formation required and all numbe rs calculated

A CDC 3400 program is described which sirnu- are carried in the calling sequence , DPEN may
lates the vertical assault li ft operation during the be used in any program.
initial period of an amphibious operation. The
model was designed to be used as an aid in NRC 83
compa nng the capabilities in this area of dif- Kalm~n , Peter J., “A Stochastic Constrainted
ferent types of ships, ty pes of helicopters , and Optimal Replacement Model for a Set of Ships,” 38
helicopter mixes. Flow charts , a listing of the pp., 8 Nov 1968, AD 684 819
FORTRAN program, and a sample proble m are In this paper a stochastically constrained re-
included, placement model is formulated. This model

determines a sequence of replacement dates such
NRC 63 that the total “current account ” cost of all

Fain , Janice B., “Tactical Warfare Simulation Pro- future costs and capital expenditures ove r an
gram, 11 (TWSP-II ,,” 193 pp., 18 Aug 1967, infinite time horizon for the n initial incumbent
AD 829 42 1 ships is minimized subject to the constraints

The “Tactical Warfare Simulation Program , II” that a certain nu mber of ships are in a chosen
(or TWSP.ll) is composed of 2 parts: ( I )  t he military worth class at any point in time . The
model—a set of definitio ns and ground rules theoretical model was then solved for a specified
which make up a model of tactical ground war- set of assumptions.
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SECT I ON III

E. OPERATIONS EVALUATION GROUP

Reports

OER5 I OER 56
Sternhe ll , Charles M. and Thorndike, Alan M ., Koopman , Bernard 0., “Search and Screening ,” 343
“Antisubmarine Warfare in World War II ,” 331 pp. , pp., 20 Feb 1947 , AD 214 252
10 Apr 1946, AD 221 292 In every question of search there are in principle

Part I: History of Antisubmarine Operations two parts. One involves the targets , and studies
An account of the various stages in the their physical characteristics, position , and

evolution of the U-boat : convoys, the use of motion; and since the latter are largely unknown
aircraft , and scientific and technical devices, to the searcher , a branch of the science of
Contains comprehensive tables and charts of probability is applied. The other part involves
shipping losses and U-boat sinkings. the searcher , his capabilities, position , and
Part 2: Antisubmarine Measures and Their Effec- motion , including a study of the probability
tiveness laws of detection . Applications are made to the

A summary treatise dealing with antisub- tactical matters in which search is an essential
marine measures from a q~1antitat ive point of component , such as hunts, barriers , and those
view. The discussions are based on analyses of defensive types of search known as screens. The
operational data in the light of basic theory . book is not a manual of practical information
Subjects dealt with are : safety of independent for naval officers , but is intended to serve as a
shipping compared with convoys, attacks by sur- theoretical framework and foundation for more
face craft and aircraft , offensive search, employ- immediately practical studies and recommenda-
ment of search radar , and countermeasures to tions.
the German acoustic torpedo .

OER 59
OER 54 Koopman , Bernard 0., “Probabilities in a Sequence

Kimball , George E. and Morse, Philip M., “Methods of Correlated Events ,” 75 pp., 20 Apr 1949,
of Operations Research ,” 320 pp., 7 May 1946, AD 807 345
AD 200 782 The correlation between shots is treated by re-

A comprehensive treatise on the subject of garding them as repeated dependen t trails, the
operations evaluation, with special reference to probability of a hit being determined by the
military problems. The requisite mathematical success or failure of the previous shot. Relevant
basis for such research is developed and applied results on Markoff chains are summarized and
to the methods of obtaining measures of effec- extended to the case of non-stationary cor-
tiveness in evaluating diverse military operations , relation . The system of difference equations is
Strategical kinematics, tactical analysis, gunnery made the basis of the treatment , which provides
and bombardment pi~iblems, and operational an IBM computational scheme for fin ding the
experiments with equipment and tactics are probabilities of various numbers of hits , and also
given particular consideration. A chapter is explicit formulas for such probabilities in a case
devoted to the organizational and procedural which generalized the Poisson distribution .
problems of an operations research group. Illustrative applications are given to gunnery

data.

Ill-B-i 

-~~~~~~~~~~ —---— . .- - -~~~~~~~~~~~~~~~~ - - . .~~~~~~~~ ~~~ - - - . . - --~~~~~ -- .-—~~~~~~~~~~~~~~~~~~~~~~~~~



___

Studies

OES 248 OES 281
Dabble, Joseph M., “Mathematical Background for Lamar, Edwar d S., Mintze r , D., and Rinehart , R. F.,
Evaluation of AA Firing Tests ,” 25 pp., 2 Jan 1946 with addendum by Fine, N. J., “Scouting and

The General Problem. Comparisons of the Search by Surface Force,” 49 pp., 22 Aug 1946,
accuracy and effectiveness of AA fire as con- AD 719 429
trolled by various directors can be made only if Principles of scouting and search by surface
suitable measures of effectiveness can be forces. Includes definitions, primary search
defined. The purpose of this study is: (a) to factors , methods of search and selection of
suggest some measure s of effectiveness which methods or means of search . The addendum
may be calculated from the results of firing tests amplifies the study by including worked-out
with 5” non-fragmenting VT-fuze d ammunition examples for the various types of scouting
against drones making various types of approach which are described.
runs , and which are suitable in comparing direc-
tors , (b) to show tha t data must be recorded in OES 297
order to compute those quantities , and (c) to Kimball, George E., “The Ideal Search Theorem ,” 4
develop formulas and methods of computation. pp., Oct 1946, AD A006 824

This study furnishes a method for finding the
OES 250 optimum effectiveness which could be obtained

Lamar , Edward S., “Vision in Air Sea Rescue if the ideal search plan were used to search any
Search,” 14 pp., 18 Jan 1946, AD 895 142 given area. When the optimum effectiveness

Analysis of operational data in the light of which could be obtained is known, one knows
theoretical considerations of search. Ranges at when a trial plan is constructed how it compares
which various targets can be seen under dif. in probability of contact with the ideal plan for
ferent conditions of sun , sea, cloud , and haze that area.
and probabilities that these targets will be seen.
Results provide information on which to base OES 355
nu mber and sector assignments of lookouts , Camp, Glen D., “The Strategic Employment of the
scanni ng procedure to be employed and force Submarine of 1951 ,” 27 pp. , Apr 1948
requirements for a given search task. A rough quantitative estimate of the effective-

ness of submarine warfare in 1951 , based on
OES 261 present and expected developments , is pre-

Dobbie , Joseph M ., “Experimental Procedures In- rented. A considerable increase in the effec-
volved in the Analysis of A.A. Firing Tests,” 9 pp., tiveness of the submarine is deduced, but it is
23 Mar 1946 emphasized that this deduction rests on stated

A genera l theory for the analysis of AA firing assumptions, and that these assumptions require
tests is given in Study No. 248. In the present carefu l and continual scrutiny .
study some of the details involved in the appli-
cation of this theory are discussed more fully OES 368
and an illustrative example is given. Lamar , Edward S. and Goldstein , Leon, “Visual

Detection in Air Interception ,” 53 pp., 26 Oct
OES 262 1948, AD 224 089

Brown , Richard H., “Method for Testing Reliability This study concerns the probability that a single
of AA Gunfire Data,” 4 pp., 23 Mar 1946 fighte r aircraft will make visual contact on a

This study explains the method of calculating single target aircraft under daylight conditions
the confidence limits used in Study No. 248. of illumination. Quantitative results are pre-
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OES 368 — Continued economic cost, and the coat In strategically
rented which permit the computation of the critical aviation fuel , per ton of bombs de-
probability of sighting by any given range as a livered, have been compared for the various air-
function of each of a number of parameters . craft , flight plans and refuelling plans .
Some typical examples are worked out in detail
showing the effects of such parameters as rela- OES 430
tive speed , angle of view, uncertainty in azimuth Marcuse , Elaine, “Computation of Probability of
and in elevation. Visual Detection in Air Interception ,” 13 pp., Nov

1950 (Appendum to OEG Study 368, “Visual
OES 384 Detection in Air Interception ”)

Lamb, F. W., “A Comparison of the Economic Cost This study presents a method and associated
and Military Suitability of the High Performance working graphs which enable one to calculate
Seaplane with other Alternative Aircraft for Born- the probability of visual detection of a target
bardment Missions,” 28 pp., Jun 1949 aircraft by an airborne observer , under daylight

It has been suggested that high performance conditions of illumination , for a wide range of
seaplanes operating from either advanced mobile the parameters involved.
bases or North American bases (and refuelled
enroute by tanker submarines (SSO’s)) might OES 467
prove to be the best solution and the cheapest , Bingham , Origen K., “Damage Suffere d by USN
in ter ms of economic effort , to maintain . This and USMC Ground Attack Aircraft in Korea ,” 19
study is written to examine such a proposal in pp., 4 Feb 1952 , AD 841 042
furthe r detail. The kind of information that can be obtained

fro m analysis of Aircraft Vulnerability Report
OES 394 Forms is described, and the results of a pre-

Lathrop, John B. and Offutt, William F., “Some liminary study , made to determine the value of
Factors Affecting the Feasibility of Very Long a larger-scale analysis , are reported. The study
Range Bombing from North American Bases,” 70 concludes that: (1) although hits from ground
pp., Jul 1949 fire are uniformly distributed over both jet and

For the information of naval agencies par- conventional aircraft , the jets received a greater
ticipat ing in joint planning, a study has been proportion from ahead and directly below; (2)
r,iade of certain factors related to the feasibility in terms of aircraft lost per hit , the F-4U is
of current plans for very long range strategic twice as vulnerable as the F-9F, which is in turn
bombing from North American bases. The rela- twice as vulnerable as the AD; (3) the variation
tive capabilities for delivery of bombs to USSR in vulnerability among aircraft can be markedly
targ et areas circa 1950 have been estimated for affected by design .
typical medium and heavy bombers — the B36,
B50, 847. Account has been taken of the OES 470
effects of refuelling, and of the use of high Engel, Joseph H., “Visual Detection in Air Intercep-
altitude and high speed. Within the limits of tion: A Comoarison of Theory with Trial Results,”
curren t knowledge, magnitudes have been 51 pp., 15 Aug 1952 , AD 224 410
suggested for expected losses and aborts. The Probabilities of detecting airplanes visually in
effects of navigation errors , bombing accuracy, daylight have been determined in trials con~
diversionary raids, and hours of darkness are ducted by the Naval Air Test Center , Patuxent
discussed. These measures have been combined River , Maryland. Comparison of the results with
to compare the relative suitabilities of aircraft those predicted by visual-detection theory (OES
types and flight plans, and to provide rough 368) indicates that the theory adequately de-
estimates of force requirements for conventional scribes visual detection in air interception. The
or atom bombin g campaigns. Measures of the agreement between trial results and theory is
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OES 470 — Continued to airborne visual search for snorkeling sub-
better when the actual cross-sectjona~ areas of marines. Also , the problems of search for
the targets are used in computing maximum friendl y or inert targets and of optimum em-
ranges of detection than it is when the assump- ployment of multi ple lookouts are discussed.
tion is made tha t these ranges are proportional
to the cube roots of the gross aircraft weights. OES 626

Dobbie , Joseph M., “Probability of Damage
OES 506 Problems of Frequent Occurrence ,” 25 pp., I l  Dec

Brooks, Douglas L. and Kams, Charles W., “Charac. 1959 , AD 816 397
teristics of Naval GunfIre Support in Korea ,” 49 This study summarizes some of the salient
pp., 11 Jun 1953, AD 756 950 methodology which has been developed for the

The purpose of this study is to summarize the solution of problems involving the computation
descriptive statistics which characterize the of the probability of damage to military targets.
utilization of Naval gunfire in Korea and which The problem of computing the probability of
are of historical interest , and to show that the killing the targe t , or of inflicting a stated degree
require ments for reliable analysis of the factors of damage , by a single shot or a salvo is con-
in fluencing economy and effectiveness a~re not sidered.
met by the present combat data collection pro-
gram which relies solely on subjective and un- OES 644A
certain visual observation of results. Kent , Clem F., “Echo Variability and the Formula-

tion of a Ra dar Theory ,” 35 pp., 17 Aug 1962 ,
OES 533 AD 286670

Behrens , Carl E., “Effects on U-Boat Performance Basic considerations important to the fabrication
of Intelli gence from Decryption of Allied Corn. of a mathematical model of operational radar
munication ,” 24 pp., 28 Apr 1954 performance are given. Experimental evidence

Examination of the War Diar y of the German gathered at 425 MC is used to show the pres-
ComSubs has made it possible to estimate the ence of substantial long-term undulations in the
character and extent of intelligence obtained by mean returned signal from a targe t at constant
the decryption of Allied radio messages per- range. The implications of these undulations are
tainmg to convoy operations in the North reviewed , and experimental investigation of their
Atlantic during World War II , and to determine sources is strongly recommended.
the ef fect of such ships. It is estimated that the
availability of timely usable decryption Intel- O~S 665A
ligence increased the contact rate two-fold over Haering, George , “Evaluating Fut ure Tactical Air
that which they would have obtained without it; Weapon Systems ,” 20 pp., 26 Apr 1963,
probably over 60 sinkings in excess of the cx- AD 729 421
pected number if they had been deprived of Methods of evaluating future offensive air
decryption intelligence . we’pon systems for non-nuclear war are dis-

cussed. New criteria which avoid many of the
OES 624 weaknesses inherent in previous approaches are

Smith, Robert P., “The Use of Binoculars in the proposed. Some of the implications of improved
Search for Submarines at Sea,” 21 pp., 13 Oct air defenses and vari ous types of basing are
1959, (Presented at Visual Search Techn iques surveyed.
Symposium, ApT 1959) AD 703 933

Although the modem snorkel submarin e spends OES 684
much less time on the surface than its prede- Dietz , Steve K., “Ballistic Dispersion of Mk80
cessors, it still presents a visible surface target Series Bombs Delivered in Sticks by A4 Aircraft ,”
during the snorkel phase of its operation. This 21 pp ., Dec 1974 , AD 356 868
stud y considers the value of binoculars as an aid The ballistic dispersion of low-drag bombs
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OES 684 — Continued Market Time ope~ations as of the early spring of
dropped in sticks from the A-4 aircraft is calcu- 1966. Estimates of the infiltration rate and their
lated from test data. The data are inadequate to significance are discussed. Barrier design and
permit determination of whether dispersion effectiveness estimates are considered.
depends on slant range or time of fall , but an
esti mate can be made for delivery parameters of OES 741
interest . Tiinenes , Nicolai, J r., “An Analytical History of

Kamikaze Attacks Against Ships of the United
OES 688 States Navy During World War 11,” 108 pp., 18 Feb

Heselton , Leslie R., J r., “The Effectiveness of A-l 1971, AD 725 163
Bombing Attacks on Bridges,” 30 pp., 28 Apr This volume begins with a history of the early
1965, AD 362 078 encounters between Japanese and American

l’his st udy determines the effectiveness of carrier aircraft and shows how the patterns of
various A-l aircraft payloads against bridges, aircraft losses by both sides changed during the
The optimu m load , regardless of bridge type , war. The effect on Japan of losing aircraft ,
consists of 8 Mk-82 (500-pound) bombs , plus pilots , aircraft carriers , and other resources is
additional ordnance as permitted by radius discussed as a background to the decision to
loading time , and weight considerations. Effects employ the kamikaze tactic. Then the history of
of different intervalometer settings and approach the employment of the kamikaze is discussed in
angles are also analyzed: effectiveness is reduced terms of 2 major campaigns—the Philippines and
if long intervalometer settings are used , but is Okinawa . Finally, statistics on results in the
insensitive to approach angle if the optimum Philippine and Okinawan campaigns are used to
setting is used. Data for adjusting effectiveness establish estimates of the effectiveness of
estimates to reflect variations in bridge size and defense at various stages—attack at the source,
delivery accuracy are also provi ded, defense by interceptors , defense by anti-aircraft

guns, and the like.
OES 696

Bobotek , Henry G., “The Use of Search Memories
in Automatic Tracking,” 59 pp., 14 Oct 1965, Interim Research Memoranda
AD 623 090

The use of a search memory for correlation in OIRM 3
automatic tracking in track-while-scan systems is Titchen , Robert S., “Catalog of Naval Capabilities
exa mined. Several memories (some previously Pertinent to Cold War and Limited War ,” 6 pp., 15
proposed by the industry and some suggested Nov 1961 , AD 757 033
here) are compared and the types suitable for This research contribution lists the general
single- and multi-attempt correlation are identi. capabilities of the US. Navy to perform
fled. An inherent requirement for frequent missions in cold war and certain kinds of limited
changing of store d information makes some war. l’his listing has been prepared because of
memories undesirable , and the impact of this the recent interest in national ability to provide
requi rement should be carefully examined when- graduated responses short of nuclear war .
ever an application of search memory is con-
sidered. OIRM 4

Willis, Kenneth E., “Usage Manual for MOD I SAM
OES 706 Anti-Air Simulation Program for IBM 7090,” 14

Nerenstone, M. A. and Culbert~on , D. D., “Market pp., 8 Dec 1961 , AD 272 879
Time, Countering Sea-Borne Infiltration in South This program computes the maximum possible
Vietna m,” 100 pp., 20 Dec 1966, AD 378 336L number of intercepts tha t a particular surface-to-

This study presen ts data and analyses relevant to air missile system can achieve against a
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OIRM 4 — Continued transmission and on the average time the
particula r point or stream air rai d when the messages must wai t for transmission. Since the
points of initial radar acquisition , the last allow- study is theoretical , tests are necessary to deter-
able intercept , and the parameters to describe mine the validity of the assumptions.
the systems are given. Instructions are given for
using the program , and a brief explanation of OIRM 10
the mechanics of the simulation is presented. Arnold , Robert D., “Avoidance in One Dimension:

A Continuous- Matrix Game ,” 14 pp. ’ 11 Jan 1962 ,
OI RM 5 AD 277 843

Tyson , James K., “Theory of Sortie Rates ,” 58 pp., A 2-person , zero-sum game is described. On each
2 2 Jan 1962 , AD 275 498 play, each player selects any point on a li ne of

This study is concerned with the mathematical finite length. The payoff is a trapezoidal func-
analysis of sortie rates as an example of a tion of the separation between the 2 selected
general repetitive process , involving the use of points; it is constant for separations from zero
equi pments which are subject to random re- to RI , change s linearly between Ri and R2 , and
quirements for repair or rep lacement. is zero for separatio ns greater than R2. The

derivation and proof of the solution are inter~
OIRM 6 esting due to discontinuities in the slope of the

Randa ll , Royal W., “A Game Theoretic Model of payoff function. The game is related to search
Submarine Barrier to Detect Tran sitor Submarines ,” theory in its applicability to the barrier prob-
21 pp., 17 Jan 1962, AD 280 114 lem.

A barrier submarine/transitor submarine conflict
is formulated and solved as a 2-person game. OIRM 13
When described as a game , the conflict becomes Brain , Joseph , “Two Games Arising in the Optimal
a problem of obtaining distributions along the Allocati on of Resources ,” 17 pp., May 1962 ,
barrier of the locations of (1) transit lanes , an d AD 757 031
(2) locations of the barrier submarine , for which A mathematica l ana lys is is given of two types of
a game.t heoretic optimum probability of detec- games which arise in a model of deterrent forces
tion is to be obtained, surviving an enemy first strike.

OI RM 7 OIRM 15
Kent , Clem F ., “Processing Detection Data MIller , R. H., “Status of V/STOL Technology ,” 17
Gathered fro m Targets of Opportunity, ” 5 pp., 29 pp.. 23 Apr 1962 . AD 275 507
Dec 1961 , AD 857 271 A considerable amount of development work

The consequences of the so~cal1ed definite-range has gone into such confi gurations as the corn-
assumption are explored , and a simple formula pound helicopter , the tilt wing, and various
is derived for converting detectio n range s to an high-bypass-ratio engine concepts or ducted fans.
estimate of true distribution of detection range , For military missions requiring appreciable hover
lateral-pass probability of detection , or direct- time these confi gurations are of interest. With
approach detection probabilit y, the requirement for supersonic speeds for

missions , the jet VTOL becomes increasingly
OIR M 8 feasible at no increase in weight .

Karn s, Charles W. and Randall , Royal W., “A
Queueing Description of a One Priority, Single- OI RM 18
Channel Communication System with Outages,” 14 Hammerle , John F., Howe, Steven H., and M ason ,
pp., 27 Dec 1961 , AD 279 159 R. D. “Model and Computer Program for an Attack

A limited theoretical investigation is made of on an Evadin g Submarine ,” 33 pp. ’ 8 Jun 1962,
the effects of interferences in a communications AD 277 831
system on the number of messages awaiting A mode l and computer program for computing
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OIRM 18 — Continued System and in predicting possible Improvements
kill probabilities for an at tack on an evading in Its operations.
submarine is discussed. Various tactical situa-
tions and delivery methods can be treated by OIRM 24
the model, which has available a wide ran ge of Budnltz , Robert J., “A Method for the Theoretical
paramet ers. Determination of the Radar Cross-Section of Air-

craft ,” 14 pp., 24 Sep 1962 , AD 288 677
OIRM 21 A modification of th~ method developed at the

Bram , Joseph , “Minimizing the Approach Time of Radiation Laboratory of the University of
an SSK to its Target ,” 10 pp., 13 Aug 1962, Michigan for the theoretical calculation of the
AD 284 796 radar cross-section of aircraft is suggested.

A tactical problem and solutions are presented.
The tactical problem seems on first sight to be OIRM 25
an ordinary calculus of variations proble m, but Howe , Steven H. and McCree , P. W., “Model and
the integral that gives the time to trave rse a Computer Program for Calculating the Kill Prob-
path contains the (variable) time in the in- abilities for Certain ASW Tactics ,” (Superseded by
tegrand. This makes the Euler equations incon- ORC 47) AD 402 265
sistent , and a modification of the usual pro-
cedure is needed to obtain the time variation. OIRM 28

Hubba rd , Robert L., “FORT RAN Program to Esti-
OIRM 22 mate Cumulative Survival Probability and Vari-

Bram , Joseph, “A Lanchester-Type Model for ance ,” 13 pp., 31 Oct 1962, AD 293 155
Combat Between Submarines, Carrier Task Groups, This computer program has been devised to
and HUK Groups ,” 24 pp., 28 Aug 1962, examine the survival times of test elements to
AD 290 921 estimate survival probability as a function of

The application of a Lanchester combat mathe- time. Inpu t quantities consist of (1) ages of
matical model to a case in which 2 naval forces elements at start of test , (2) ages of elements at
are engaging a large ocean arena is explored, times of failure , and (3) ages of elements when
Specifically, carriers protected by ASW screens withdrawn from test prior to failure . The
are in the area attempt~ .~g to accomplish a principal output quantities are (1) the expected
mission supported by HUK groups that roam value of survival probability at the age asso~
the area , hunting submarines. The carriers are ciated with each observed failure , and (2) the
opposed by submarines that must seek and varian ce and standard deviation associated with
attack the carriers. The approximation reported each probability estimate. The use of elements
is substantially better than earlier efforts , par- from truncated tests serves to take advantage of
ticularly in certain critical cases, the largest possible sample size for a given time

period without introducing a biased survivability
OI RM 23 estimate .

Weiderkehr , Robert R. V., “The Behavior of a
Single-Channel Queue with Periodic Exponentially OIRM 29
Distributed Interarr ival Times and Service Times,” Haenng, George, “The Impact of Attrition on Sus-
72 pp., 17 Sep 1962 , AD 288 128 tam ed Offensive Air Operations,” 20 pp., 5 Nov

A mathematical model is developed for a simple 1962, AD 293 147
queueing system, a single-channel queue with Data from Worl d War II and Korea is used to
exponential and periodically varying interarrival show that commanders have accepted 5 percent
and service-time distributions, It appears that average aircraft attrition for prolonged periods .
these queuemg systems should prove useful in Attrition of 20-25 percent suffered in a short
simulating parts of the Naval Communications period has caused the abandonment or
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OIRM 29 — Continued side are computed and compared with similar
modification of sustained air operations. The figu res for the battle of Iwo Jima.
acceptability of attrition rates between these
two levels seems to depend on factors other OIRM 36
than the actual loss rate itself. Goldman , Thomas A., “Bayesian Supply Policies for

Service-Life Parts ,” 15 pp., 27 Mar 1963,
OIRM 3I AD 4OS 106

Bram, Joseph , “A 2-Player N-Region Search Game,” The characteristic feature of service-life parts ,
21 pp., 17 Jan 1963, AD 402 914 from the standpoint of inventory theory ~n par-

Given N regions with their associated con- ticular and of logistics management in general , is
ditional detection probabilities, let player A that demands are not generated by a Poisson
choose one region to hide in , and let player B process, because failures are not independent of
look in one region at a time until he fin ds A. age. The applicable statistical models are those
The payoff , to player A, is the expected number of renewal theory and replacement theory .
of looks required of B to find A. The form of Where uncertain ty exists concerning the
the optimal pure strategies for B is described, parameters of the underl ying failure distribution ,
and the mixed extension of this game is shown techniques of Bayesian decision theory may be
to have a solution. Player B has a good strategy advantageously applied. Some theoretical and
that is a mixture of at most N pure strageties. A practical implications of app lyi ng Bayesian tech-
numerical procedure for calculatin g the solution niques to the logistics of service-life parts are
is given, examined.

OIRM 32 OIRM 37
Brain , Joseph, “Allocation of Weapons to Targets Linnell , Richard D., “Estimation of Takeoff
with Exponential Arrival Times in a Limited Time Ground-Run Distances for Jet-Propelled Conven-
Interval,” 9 pp., 16 Jan 1963 , AD 401 357 tional and STOL Aircraft ,” 15 pp., 19 Apr 1963,

Given a supply of weapons and a time in which AD 408 661
to operate , what is the best way to allocate the This research contribution presents methods for
weapons among the incoming targets arriving estimating the takeof f ground-run distances for
with an average rate so as to maximize the two types of aircraft which use turbojet or
expected number of targets killed? This problem turbofan propulsion systems: conventional take.
leads to a system of ordinary differential equa. off and landing (CTOL) and short takeoff and
tions which can be solved recursively, and whose landing (STOL). Such aircraft are defined here
solutions furnish the values of the expected as havin g fixed-direction thrust. The maximum
nu mber of targets killed, as well as the optimal iift coefficient for the landing and takeoff con-
firing schedule. figuration is moderate (around 1.5) for CTOL

aircra ft but is relatively large (around 3.0) for
OlRI~4 35 STOL aircraft . Both types of aircraft can be

Engel, Joseph H., “Combat Effectiveness of Allied studied at one time by use of the maximum lift
and German Troops in the World War II Invasion of coefficient as a parameter for analysis of takeoff
Crete ,” 12 pp., 8 Feb 1963, AD 298 786 and lan ding distances. Only the ground-run

An analysis is made of statistics pertaining to phase of the takeoff is analyzed here.
the landin g of German troops , and lan din g or
withdrawal of British and Allied troops during OIRM 39
the invasion of Crete by the Germans in World Bram , Joseph, “Minimax Prediction and an Evasion
War II , using information on total casualties Game,” 43 pp., 6 Jun 1963, AD 415 434
experienced on each side and the assumption The problem of determining how an evading
that Lanchester’s Law holds. The combat effec- target should maneuver to survive a lethal
tiveness of the average in dividual troops on each weapon , and reciprocally, how the attacker or
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O1RM 39 — Continued simulation to determine the probability of de-
marksman should aim and when he should fire , •troylng a rectangular targe t with air-to-ground
is, In Its general form , much too complex for a gunnery . The effect of correlation of successive
satisfactory solution. An idealized version of the aim points is considered. It is assumed that the
problem Is formulated here and solved as a aim point is distributed with a bivariate-normal
2-person zero-sum game. The game is shown to aiming error and that the individual rounds are
have a saddle poin t with pure strategies. The distributed with an independent bivariate-normal
evader moves in one dimension and is con- ballistic dispersion . A flow chart , a listing of the
strained to choose from a class of Gaussian FORTRAN program , and a sample problem are
processes. The marksman uses linear prediction included.
theory, observing the complete past history of
the evader ’s m otion. OIRM 44

Kadane , Joseph B., “The Controversy over Counter-
OI RM 40 force,” 18 pp., 12 Aug 1963 , AD 757 032

Kitchen, E. S. and Sanjour , William, “Runway This memorandum compares the arguments of
Cutting III; Computer Program 2-63P,” 27 pp., Jun an importan t proponent of counterforce ,
1963, AD42 l 052 Herman Kahn , and one of its leading critics,

This memorandum describes a program for the Michael Brower. After examining the various
IBM 7090 computer , which answers the ques. arguments , the memorandum concludes that
tion: “What is the expected number of passes neither total counterforce nor no counterforce is
needed to cut a runway?” The cutting is done the best policy, but rather some intermediate
with a group of weapons placed in a pattern quantity of counterforce. Therefore it attacks
with a bivariate-normal aiming error. Each the “counterforce” vs. “minimum deterrence”
weapon is distributed about its aim point with a dichotomy.
bivariate-normal ballistic error. Cumulative bomb
damage and conditional kill probab ilities of in- OIRM 45
divid ual weapons are taken into account. Flow DePoy, Phil E., Smith , Robert L., and Westlund,
charts, a listing of the FORTRAN program , and George A., “Complex Target Coverage ; OEG Corn-
a sample problem are included. puter Program l3-63P,” 40 pp., 7 Aug 1963,

AD 434 054
OIRM 41 A usage manual for an IBM 7090 computer

Engel , Joseph H., “A Mode l for Estimating Track- program is presented. The program employs a
mg Effectiveness,” 27 pp., 8 Jul 1963 , AD 416 147 Monte Carlo simulation to determine the

A model for estimating the trackin g effec- probability of destroying individual point targe ts
tiveness of a surveillance force is postulated and within a target complex with one or more
its equations solved. Use of the model to deter- groups of weapons. It is assumed that the
mine the effectiveness of a surveillance system is groups are delivered with a bivariate-normal
demonstrated , with specific numerical illustra- aiming error and that the individual weapons are
tions being provided, for the “one-target ” and distributed with an independent bivariate-normal
“many-target” cases. The use of such sur- ballistic wspersion. The program is designed for
veillance systems as devices to aid in “raid- conditional damage data for fragmentation
recognition” is discussed briefly, generated by an IBM 7090 program furnished

by the US. Naval Ordnance Test Station
OIRM 43 (NOTS), China Lake. A flow chart , a listing of

DePoy, Phil E. and Sanjour , William, “Air-to- the FORTRAN program, and a sample problem
Ground Gunnery Simulation: OEG Computer Pro- are included.
gram 18.63P,” 34 pp., 5 Aug 1963, AD 814 249

A usage manual is presented for an IBM 7090
computer program that uses a Monte Carlo
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Research Contributions and shortages of the expected numbers over
those that will be required.

ORC 46
DePoy, Phil E. and Westlund , George A., “Weapon ORC 51
Pattern Effectiveness 1; OEG Computer Program Bemdtson , Charles R . an d Dietz , Steve K., “Com-
l7-63P,” 16 pp., 1 Oct 1963, (Superseded by CRC puter Program for Calculation of Vacuum Trajec-
129) AD 703 485 tory  Parameters ,” 26 pp., 18 Feb 1964,

AD 435 625
ORC 47 A computer program for calculating vacuum

Adams, Robert R., Howe , Steven H., and McCree, trajectory parameters is described. Given release
P. W., “Model and Computer Program for Calcu. altitude , speed, and dive angle, the program per.
lating the Kill Probabilities for Certain ASW mits the derivation of impact angle, time of fall ,
Tactics ,’ 21 pp., Oct 1963, AD 424 761 down-range trave l , and harp angle.

This research contribution describes a model and
computer program designed to compute kill ORC 52
probabi lities for certain firing tactics waged Fry , John N., “Carrier-Based Aircraft and Repai r
against an evading submarine. The model was Capacity Trade.offs : An Empirical Approximation ,”
developed assuming that the attack is imminent 22 pp., 18 Mar 1964, AD 757 027
and that the weapon wifi be directed at the A crude model of the sortie capacity of a
point where the submarine was last contacted. carrier-base d attack squadron as a function of
The model’s design is centered aroun d a deter- the number of aircraft and the number of main-
mination of sets of points which represent the tenance personnel is developed. Fleet data for
locus of the evading submarine. The locus is A4B squadrons is used to derive values for the
determined by variation of a simple evasion model constants by multiple regression tech-
tactic. The aimpoint is considered to be circu- mques. Variation of model para meters is em~larly, normally distributed about the true posi- ployed to derive an approximation of a trade-off
tion of the submarine at the time of last con- curve for numbers of aircraft and quantity of
tact. “repair capacity ” for a carrier-based A4B squad-

ron. Some additional trade-offs imp licit in the
ORC 50 model are exhibited.

Buckley, Janet K. and Marbury , Fendall, “Com-
puter Program 48.62P, For Assessing the Adequacy ORC 55
of a Schedule for Training or Otherwise Procurin g Dietz , Steve K., “An Analytical Method for Deter-
Qualified Personnel,” 28 pp., 2 1 Jan 1964, mining Kill Probability Against Mul ti-Compart-
AD 434 818 mented Targets ,” 11 pp., Sep 1964, AD 703 486

Computer Program 48-62P is described , and in- Analytical methods are developed to determine
structions are given for its use. Its purpose is to the probability of killing a targe t when accumu-
estimate for future years the supply of person- lated damage is important. A Markov chain
nel having some distinguishing qualification as a model is used to characterize the damage status.
function of their seniority and to compare the The Markov states are cumulative numbers of
supply with expected future needs , which can exploding hits on the targe t , and the transitional
also be specified by seniority. Inputs include the probabilities are probabilities of n exploding hits
initial inventory of qualified personnel , the in a shot ( n 0 , 1, 2, ... N). When groups of
nu mber added for each future year for each weapons are fired in a shot , the probabilities of
seniority level , the expected rates of attrition as 0, 1, 2 , .. . etc., hits may be obtained from an
a function of sen iority, and the number which existing Monte Carlo program . Probabilities of
will be required for each future year. Outputs hits are transformed into probabilities of cx-
include the expected future numbers of quali- plodin g hits using the weapon reliability. With a
fled personnel by seniority and the surpluses table of conditional kill probabilities, the
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ORC 55 — Continued classical “gambler’s ruin” (also known as
probability of killing the target in m shots Is random walk on a straight line), and a suitable
calculated. stated version of the sequential analysis testing

of a hypothesis, are IdentIcal . That Is gambler’s
ORC 56 ruin and sequential analysis are essentially the

Spitz , Hillel, “Estimating Cumulative Probability same , from the point of view of the probability
from Aggregated Truncated Data ,” 19 pp., 6 Jul problem which is solved.
1964, (Published in Proceedings of Tripartite ASW
Conference , Jun 1965) AD 447 677 ORC 60

Cumulative survival , failure , or detection prob- Denenberg, Stewart A. and Hershaft , Alex, “Anti-
abilities cannot generally be precisely estimated submarine Attack : Computer Program I 3-64P,” 41
from truncated samples if only data grouped in pp. , 28 Aug 1964, AD 757 029
successive time intervals is available. Mathe- An IBM 7090 computer program is described
matical models of failure rate and abort rate which calculates the distribution of distances
within time are postulated from which estimates between the point of activation of a weapon
may be obtained from grouped dat a when the and a moving target submarine taking in to
models are valid. An easily calculated approxi- account the estimated component attack errors .
mation formula can be used in the earlier time The model used is more flexible and realistic
intervals where the sample size is relatively large . than similar past efforts and is expected to
This can provide data for verifying or rejecting a produce more reliable submarine kill prob-
given model prio r to making calculations in later abilities. The miss distances are computed by
intervals where the smaller sample size would Monte Carlo simulation of the actual trackin g
otherwise diminish the reliability of the resulting and firing tactics. They are plotted by a SC
probabilities. 4020 plotter , first in ascending order , then as a

cumulative frequency distribution . Flow charts,
ORC 58 a listing of the FORTRAN program , and a

Timenes, Jr., N icolai, “The Firepower of a Surface- sample calculation are included.
to-Air Missile System Against Crossing Raids ,” 13
pp., 30 Jul 1964 AD 450 163 ORC 61

Previously published graphic and algebraic Spitz, Hillel , “FORTRAN Program for Computing
methods of computing the maximum number of Surface-to-Air Missile Firepower Against a Target
salvos a surface-to-air missile (SAM) battery can that Approaches , Makes a Hal f-Circle Turn , and
fire against a crossing raid are reviewed. Ex- Retreats ; (OEG Computer Program 37-64P) ,” 30
amination of the nature of an algebraic approxi - pp., 30 Oct 1964 , AD 457 188
mation shows that difficulties arise when con- An IBM 7090 computer program is described
sidering targets that reach their bomb release that calculates possible intercepts from one sur-
point after the point of closest approach to the face-to-air missile laun cher. Firing of each salvo
SAM battery or which have low velocity with is held until predicted intercept , based on target
respect to SAM velocity. An alternative graphic present position and velocity , is within maxi-
method of solution is suggested , which facili- mum and minimum range limits. Successive
tates locating intercept points when investigating salvoes may be launched as soon as loaded and
an engagement between a multi-channel SAM when a guidance channel is available, or they
battery and a multiple-target raid. may be held until evaluation of earlier salvoes

after any predetermined initial number. Output
ORC 59 includes time, target position, velocity corn-

Weingarten, Harry, “Gambler ’s Ruin and Sequential ponents , and target angle at launch and inter-
Analysis ,” 15 pp., 7 Aug 1964 , Al) 757 028 cept of each salvo, and also the time left after

A straightforward algebraic approach success- intercept before impact of a fixed-speed weapon
fully demonstrates that the solutions to the fired at the missile launcher site by the aircraft
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ORC 61 — Continued The program employs a Monte Carlo simulation
prior to or during Its turn . The program may to determine the probability of destroying in-
also be used to calculate firepower against a dividual point targets within a target complex
target on a straight line path with preselected with one or more groups of weapons. It Is
distance of closest approach to the SAM assumed that the groups are delivered with a
launching site. bivariate-norma l aiming error and tha t the in-

dividual weapons are distributed with an in-
ORC 65 dependent bivariate-norm al ballistic dispersion.

Muir , Donald E., “An Analytical Method of Deter- The program is designed for conditional damage
mining Satellite Locations for Elliptic Orbits ,” 20 data for fragmentation generated by an IBM
pp., 1 Feb 1965, AD 474 618 7090 program furnished by the US. Naval

A solution to the problem of determining the Ordnance Test Station (NOTS), China Lake. A
location of the ground track of a satellite flow chart , a listing of the FORTRAN program
traveling in an elliptic orbit is given. The and a sample problem are included.
approach assumes a satellite of negligible mass
moving about a homogeneous earth without ORC 69
atmosphere . Perturbing effects caused by earth Hershaft , Alex , “Effectiveness of Imperfect De-
oblateness are accounted for. Steps require d for coys,” 9 pp., 3 Sep 1965 , (Published in ORSA
the solution are (1) the initial orbit al elements Journal Vol. 16, No. 1, Jan-Feb 1968) AD 627 680
are derived from burnout conditions; (2) the Mathematical relations are developed to express
location of the longitude of the nodes preceding the effectivenesE of decoys in a situation tha t
and following the desired location are deter- requires the attacker to assign his weapons on
mined; (3) the location of the satellite track is the basis of imperfect classification of the
then determined by relating the position of the targets. The analysis considers the effects of
act ual satellite to the position of a hypothetical some pertinent parameters , such as the number
satellite in a circular orbit of equal period. of real and decoy targets and the enemy ’s

classification ability and missile effectiveness,
ORC 66 and calculates the probabilities of survival of

Hartley, Sarah 1. and Koehn, U., “Computer Pro- real targets. A number of hypothetical examples
gram for Fitting a Weibull Distribution to Corn- are given to illustrate the application of the
munications Delays,” 39 pp., 3 Mar 1965, theory to practical problems.
AD 474 378

A curve-fittin g program for the IBM 7090 is ORC 72
presented. The program fits a Weibull cumula- Lakin , W. D., “Runway Cutting IV; OEG Computer
tive distribution function to a set of corn- Program l7.65P ,” 32 pp., 4 Apr 1966, AD 481 258
munication delay data. The parameters are A CDC 3400 computer program is described
determined and an indication of goodness of fit that uses a Monte Carlo simulation to compute
is given by the program. Flow charts , coding, the expected number of passes required to cut a
and a sample problem are included, runway with a pattern of weapons. It is assumed

that the weapons are delivered with a bivariate-
ORC 68 normal aiming error and that individual rounds

Denenberg, Stewart A., DePoy, Phil B., Ridings, are distributed with bivariate-norm al ballistic
Richard V., Smith, Robert L., and Westlund , dispersion. On each iteration , bomb damage is
George A., “Complex Target Coverage; OEG Corn- considered to be cumulative . Crater sizes and
puter Program 13.63P,” 50 pp., 26 Mar 1965 , reliab ilities of individual weapons are taken into
AD 468 847 account .  Flow charts, a listing of the

This research contribution presents a usage FORTRAN program , and a sample problem are
manual for an IBM 7090 computer program. included.
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ORC 73 for Identifying deficiencies in the flow and use
Cook, Charles M., “Crossover Barrier Penet ration of information which appears to have consider-
Program,” 19 pp., 8 Apr 1966, AD 482 883 able poten tial as a general technique for In-

A computer program written in FORTRAN is formation retrieval . Naval messages are asso-
described. This program allows calculation of d ated with each other through their formal
the probability that a target transiting a syrn- references. “Reference-connected sets” are then
metric crossover barrier will be detected. Flow constructed from message traffic dealing with
charts and a listing of the program are included, the coup and are found to uniquely identify

operational events during the crises. This tech-
ORC 74 nique , if applied to a library system, avoids both

Dost , Helmut E., “GRANTAPE; Computer Sub. the problem of describing the subject covered in
routine 22-66S,” 9 pp., 24 Oct 1966, AD 757 030 a document and the problem of integrating new

The routine , GRANTAPE , is a simple, but flex- subject matter into a predetermine d clauifica-
ible, computer program allowing rapid sequential tion code.
retrieval of a large quantity of numbers stored
on magnetic tape . It has been used to avoid ORC 79
generating new Gaussain-distributed random Bram, Joseph, “Confidence Limits for System Rei-
numbers durin g computations in which correla- ability,” 10 pp., 2 Feb 1968, AD 666 560
tions, resulting from the use of the same set of Formulas are derived for estimating the reli-
numbers for successive computations , are ability P of a system containing r independent
immaterial , components with differing reliabilities, and con-

fidence intervals for P. The use of the formulas
ORC 76 is illustrated by an example.

Nunn , Walter R., “The Lagrange Multiplier—A
Heuristic Presentation ,” 32~ pp., 31 Oct 1966, ORC 80
AD 643 740 Kenney, Mary R. and Spitz , Hillel , “Comparat ive

Many problems in operations research require Accuracy of Two Passive Range Finding Systems ,”
the maximization or minimization of a suitable 13 pp., 5 Mar 1968, AD 667 573
payoff function subject to various constraints. Evaluation of the relative effectiveness of two
Lagrange multipliers are classically used for this passive range finding systems requires the deter-
type of problem. The treatment given this tech- mination of how accurately the length of a side
nique by most texts , however , requires that the of a triangle can be calculated when the
payoff and constraint functions be at least dif- accuracies of measurement of two angles and
ferentiable at the extremizing point. This paper another side are known. The accuracy achieved
shows that the Lagrange multiplier concept can using the angles adjacent to the unknown side is
be independent of differentiability or even con- compared with that resulting from using the
tinuity of the functions involved. It also gives angles adjacent to the known side.
the reade r a geometric insight into the working
of the multiplier. Possible simplifications, if the ORC 81
function s involved are homogeneous, are dis- Wilson, James C., “Computer Calculations of

• played. Discrete Fourier Transforms Using the Fast Fourier
Transform,” 15 pp., 5 Jun 1968, AD 673 442

ORC 77 A computer program (CNA 76-67) which deter-
Greene , Marjorie J., “A Reference-Connecting Tech- mines the Discrete Fourier Transform of a set of
nique for Automatic Information Classification and data , using a recently developed technique
Retrieval ,” 21 pp., 10 Mar 1967 , AD 654 190 known as the Fast Fourier Transforms is de-

A recent study of command information flow scribed. The relation between Discrete Fourier
associated with the Dominican Republic coup of Transforms and Fourier Series when the data is
April-May 1965 introduced an analytical tool periodic is also shown.
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ORC 83 tion of alternative deployable undersea survell-
Bau~ngarten, Erwin, “Preliminary Cost Considers- lance systems Is outlined. It Is published as an
tions for Concept Formulation of a Deployable example of the structure of a typical cost
Undersea Surveillance System,” 6 pp., Aug 1968, analysIs for comparison of naval systems.
AD 853 058 Specific costs are not addressed.

The framework of cost analysis for the evalua-
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SECTION UI

F. SYSTEMS EVALUATION GROUP

Studies

SES 13 System Cost , Period Outlay , Net Cost , Present
Cohan , Lawrence S., Heider , Charles H., and Cost , and Annual Cost.
Mitchell , l’haddeus R., “The Utility of High-Per-
formance Watereraft for Selected Missions of the SRC 6
United States Coast Guard ,” 312 pp., Nov 1972, Kemp, Bernard A., “More on Measure s of Market
(See also, Donnelly, J .P ., Mitchell , Thaddeus R., Structure ,” 35 pp., 21 Sep 1966, AD 641 822
and Neuen dorffer , J. A., “Observations of the Per- An index of market structure called the Lagged
formance of Tucumcari (PGH-2) in U.S. Coast Rank in dex is developed in this paper. It
Guard Mission Oriented Trails,” supplement to SES measures the influence tha t firms are likely to
13, 58 pp., Mar 1973) have over the market. It takes account of the

This report examines the effectiveness and cost influence tha t is likely to result either because
of high-performance watercraft used in three the market has few fIrms or because the firms
specific missions of the U.S. Coast Guard: are of unequal size .
Search and Rescue (SAR), Aids to Navigation
on the Western Rivers , and Marine Fisheries Law SRC 8
Enforcement. A historical SAR data base is Cotton , James L., “Cost Analysis for the Devel-
analyzed and the inclusion of air cushion opment of Cost Estimating Relationship for Deter-
vehicles (ACVs) in the SAR force mix is ex- mining Investment Costs for Surface Effect Ships,”
amined. The utility of ACVs and faster conven- 28 pp., Dec 1967, AD 829 419
tional river tenders on the western rivers is Equations suitable for future construction (in-
analyzed. A hydrofoil is compared with conven- vestment) cost estimating of Surface Effect Ship
tional Coast Guard cutters and patrol boats for types when certain basic design information is
use in the marine fisheries law enforcement known are provided. The equations are derived
mission, from plotted data reflecting calculated relation-

ships between known design and cost data from
3 Navy hydrofoil craft.

Research Cont ributions
SRC 9

SRC 1 Broussalian , Vartkes L., “The Evaluation of Non-
Noah , Joseph W., “Concepts and Techniques for Marketable Investments ,” 53 pp., Oct 1966, (Re.
Summarizing Defense Systems Costs,” 49 pp., 24 vised version of CRC 15) AD 652 821
Sep 1965 , AD 624 447 The evaluation of non-marketable investments,

Some techniques used to summarize total costs of which defense projects are the most typ ical,
employed in systems analyses are classified , presents difficulties not encountere d in the case
described, and compared. Their respective ad- of marketable investments. The net effect of
vantages and disadvantages are given , and some these difficulties is to render the operation of
implications of each are discussed. Five cost- discounting, which is implied by econom ic
summarizing techniques are selected , and distinc- theory for the evaluation of marketable invest-
tions between them are based on common ment , meaningless.
~Jsage . The procedures are termed: Five-year
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SRC 10 tive revision , normally downward , of an expec-
Broussaiian, Vartkes L., “On Discounting and Risk ted futu re benefit or cost , for any of a number
in Military Investment Decision,” 12 pp., 18 Aug of reasons, It is pointed out that in the case of
1966, AD 641 170 a military effectiveness stream (a typical cx-

The term “discounting” is often applied indis- ample of a non-marketable benefit stream), it is
criminately to two distinct opera tions. One meaningless to discount in the first sense. On
operation , which attempts to simulate the the other hand , whereas discounting in the
capital market’s evaluation of an investment , second sense could be meaningfuHy applied ,
represents a conceptual exchange between cur- there is no single rate which the analyst acting
rent and future income result ing in a “present on behalf of the decision-maker can apply.
value .” The other refers to an essentially subjec- ‘
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SECTION III

G. ARTICLES APPEARING IN PROFESSIONAL JOURNALS

A 1001 Radar Equipment ,” (Published in Journal of the
Aller , James C., Ayers, W. R.* (M.D.), Caceres , Operations Research Society of America , Vol. 1,
C. A.* (M.D.), and Cooper , J. K~~’ (M.D.), “Sys- No. 2 , Feb 1953 ; Presented at the Operations Re-
tems Analysis of Operational Data from a Multi- search Society of America Meeting, Nov 1952)
phasic Screeni ng Center ,” (Published in IEEE Pro- Since many situations requiring highly complex
ceedings, Vol. 57 , No. 11 , Nov 1969) machi nery also require a high degree of reli-

Operational data from a multi phasic test center ability, designers and users alike are confro nted
operated by the Alexandria Hospital Department with the problems of deciding what degree of
in October 1967 is subjected to systems analysis reliability in a given operation is acceptable and
to derive implications for sensor management . A of determinin g the degree of complexity in a
simulated data process with capability for on- machine that will decrease the reliability beyond
line test modification to assemble partial records this acceptable value. This paper examines these
and to give retest if necessary was studied. Be- questions as they pertain to airborne radar
sides the payoff of control of patient apathy equipment , whose growth in complexity in
and early treatment of suspect individuals, addi- recent years has paralleled that of Naval d cc-
tional benefits may be possible. tronics in general.

National Center for Health Services Research Develop-
ment, Medical Systems Development Laboratory. A 1004
Regional Medical Program Service, Heart Disease Control Bram , Josep h, “The Lagrange Multip lier Theorem
Program, for Max-Min with Several Constraints ,” (Published

in the Society for Industri al and Applied Mathe-
A 1002 matics Journal , Vol. 14 , No. 4. Jul 1966)

Barfoot , Charles B., “The Lanchester Attrition-Rate The object of this note is to extend the La-
Coef ficient: Some Comments on Seth Border ’s grange multiplier result of Danskin ’s “On the
Paper and a Suggested Alternate Method ,” (Pub- Theory of Min.Max ” (A 1028) which was given
lished in Operations Research , Vol. 17, No. 5 , Sep- for a simple constraint x 1 + . . .  + x n = X , X 1 +
Oct 1969) . . .  + x~ = X , x1~~ O. i I n, to the

This note presents some comments on Border ’s general case of several constraints of the form
paper on the Lanchester attritio n-rate co- g1(x) ~ 0, j 1 m. The result also general-
efficient , which indicate that a valid prediction izes the theorem of Kuhn and Tucker.
of average attrition is obtained by using the
harmonic mean of the variable attrition rates A 1005
rat her tha n the arithmetic mean . This change Coile , Russell C. and Foster , Baba , “Use of Com-
results in a constant Lanchester attrition-rate puter for Mechanized Literature Searching in Opera-
coefficient being defined as the reciprocal of the tions Research Libraries ,” (Published in Operations
expected time to kill a target. An alternate and Research , Vol. 6, No. 3, May-Jun 1958; Presented
more general method for obtaining the constant at the 5th Annual Meeting, Operations Research
coefficient is presented and some comparative Society of America, May 1957)
results are displayed. An appendix indicates the Documentation techniques have been developed
conditions for which it is appropriate to use the for computing machines to carry out routine
harmonic and arithmetic means of rates in literature searching and preparation of bibliog-
general. raphies. In the multi .con cept , post-combination

system described , the machine searches through
A 1003 a portion or all of the documents listed in its

Boodman . David M.. “The Reliability of Airborne storage and selects only those items with the
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A 1005 Continued A 1009
desired combination of characteristics, Punched Danskin , John M. , “The Effectiveness of Mobile
cards are used both as input to computing Logistic Support ,” (Published in Journal of the Op.
facilities and as manual card catalogs. erations Research Society of America , Vol . I I , No.

4, Jul-Aug 1963)
A 1006 A method for determining qu41~t itat iv e l y an

Coile, Russell C., “Information Sources for Elec~ optimum logistic support syssem for the support
trical and Electronics Engineers ,” (Published in of offensive naval operations is devi sed. The
IEEE Tran sactions on Engineering Writing and theory permits the determination of the best
Speech , Vol. EWS-l2 , No. 3, Oct 1969) number , sizes, and locations of advance d bases ,

Sources of information for electrical and elec- the optimum allocation of shipping to those
tronics engineers have been studied by looking bases, and the best allocation of resources be.
at 1965 IEEE publications to see what period- tween bases and support ships. The theory is
icals , books , conferences , etc., were cited. applied to a hypothetical example and methods

for computation are described in detail.
A 1007

Danskin , John M. . “A Game Theory Model of Con- A 1010
voy Routing .” (Published in Operations Research , Engel , Joseph H .. “A Verification of Lanchester ’s
Vol. 10, No. 6, Nov- Dec 1962) Law,” (Published in Journal of the Operations Re-

This paper considers a nonlinear two-person search Society of America . Vol. 2 , No. 2 , May
zero-sum game in which one of the players plays 1954: Presented at the Boston Meeting of the Op.
over the direct product of two spaces. In fact , erations Research Society of America , Nov 1953)
he allocates ships and escort vessels , separately, The validity of Lanchester ’s equations is demon-
to various routes , and his antagonist allocates strated in an actual combat situation where U.S.
submarines to the various routes. Its interest lies forces captured the island of Iwo Jima. The
first in the methodology connected with the equations tested are dM/ dt = P0)—AN , and
curious nature of the one player ’s space, and dN fdt = — BM . with t the time elapsed since the
second in its conclusions and some economic beginning of the engagement , measured in days :
considerations related to them, for examp le , the M(t) and N(t) .  the number of effective friendly
virtual cost of a route. and enemy troops , resp ectively: A and B the

friendly and enemy combat loss rates , respec.
A 1008 tively, per opposing combatant: and P(t), the

Danskin , John M., “A Game Over Spaces of Prob- rate friendl y troops enter combat.
ability Distributions ,” (Published in ONR Naval Re-
search Logistics Quarterly, Vol. 11 , Nos. 2 & 3, A 101 1
Jun-Sep 1964) Engel , Joseph H., “Operations Research for U.S.

This paper analyzes a two-person zero-sum game Navy Since World War II .” (Published in Journal of
in which the strategies on the two sides are the Operations Research Society of America , Vol.
probability distributions. The solutions always 8, No. 6, Dec 1960)
turn out to contain jumps. In most cases the Assesses some of the major trends that the
distributions are combinations of delta functions Operations Evaluation Grou p of the Center for
and density functions. The proble m is as Naval Analyses has experienced since World War
follows: A submarine chooses a range r , within a II , and some conclusions.
declared war zone , at which to fire his missile.
If he is detected at a larger range he attempts to A 1012
fIre at that larger range with the effectiveness at Friedheim , Robert L., “Understanding the Debate
that range decreased by defense measures such on Ocean Resources ,” (Publishe d in Monograph
as attempts to kill the submarine , shoot down Series in World Affairs , Vol. 6, No. 3, University of
the missile, or protect the targ et. Denver , 1969; The Law of the Sea Institute ,

III-G-2

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _



‘I’

A 1012 — Continued Applications , Vol . 27 , No. 3, Sep 1969 ; Available
Occasional Paper No. 1, Kingston , lth ode Island, from Cowles Foundation for Research in Eco-
1969) nomics, Yale University) (Supersedes NRC 45)

Emerging from the debate over ocean resources A quiz show contestant may choose the cate-
are some ideas which might be termed models, gory of his next question . Associated with each
analogs , or construct s. These provide the Intel- category a is a probability of ~a of knowing the
lectua l substructure for more specific schemes right answer to the questions. If he answers the
for dealing with allocation of the oceans , many question correctly the contestant will be given a
of which would rely heavily upon or specifically rewar d Xa and be required to choose a category
abjure , international-organiza tion solutions. If not previously chosen. If he answers incorrectly,
we are to underst and the debate over ocean he will receive the consolation prize ya and will
resources , we must deal with these basic modes. leave the game with Ya plus his previ ous earn S
The whole spectrum of ideas on allocation of ings. Suppose also that entering category a will
ocean resources can be fit into four models: (1) require time t~ to recove r and be ready to
normat ive  na t iona l i sm , (2) func t ional choose another question . Knowing a discount
nationalism , (3) functio nal internationalism, and rate j3 ~~‘ 0 and the parameters Pa~ xa, Ya, and
(4) normative internationalism. Within each of ta, how should the contestant choose categories
these models there is a spectrum of real schemes to maximize his expected discounted winnings?
which embody one or more fundamental charac- This question divides into two connected parts.
teristics of the model. In this paper we are Given that the contestant has decided to
trying to create substantive or symbolic models, attempt a set R of r categories, what is the

optimal order in which to attempt them?
A 1013 Second, if there are n possible categories

Hardy, William C., “A Recursion Method of Solu- (n ‘~~ 00) of which the contestant may choose r ,
tion for Occupancy Problems ,” (Published in SIAM which are the optimal categories to choose?
Journal on Applied Mathematics , Vol. 17 , No. I ,
Jan 1969) A 1016

The model for the classical occupancy problem Knapp, Harold A., “South Woodley Looks at the
is an experiment in which a number of balls is H-Bomb,” (Published in the Bulletin of the Atomic
randomly distributed among a fixed number of Scientists , Vol. X , No. 8, Oct 1954)
cells, and the question asked ; “How many cells The main object of this articl e is to determine
may we expect to contain k balls?” Standard the shelter , warning, firefighti ng, and medical
solution s to this problem are obtained by more requirements for South Woodley on the basis of
or less direct combinatorial computations. This information about thermonuclear weapon s and
pa per exhibits a recursive solution , which the their effects which have been made public: a
author has found to be quite useful for treating second objective is to point out what specific
variations of the classicl problems. technical information is still badly needed for

civil defense planning.
A 1014

Horvath , William J., “Operations Research—A A 1017
Scientific Basis for Executive Decisions,” (Published Kooharian , Anthony and Saber , N. and Young,
in the American Statisticia n , Oct 1948) H.,** “A Force Effectiveness Model with Area

Discusses the nature of operations research and Defense of Targets,” (Published in Journal of the
its value in the study of non-military problems Operations Research Society of America , Vol. 17,
that occur in the workings of a modem society . No. 5, Sep-Oct 1969 ; Supported by Applied Re-

search Lab., Sylvania Electronics Systems)
A 1015 This paper describes an analytic method for

Kadane , Joseph B., “Quiz Show Problems,” (Pub- computing the effectiveness of an ICBM force
lished In the Journal of Mathematical Analysis and for the assured destruction mission , in which the
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A 1017 — Continued A 1020
missile force must attack a numbej of targets oL~ - Coile , Russell C., ‘Ages of Creativeness of Elec-
different value , all protected by a fully pref- tronic Engineers ,” (Published in Proceedings of the
erential armed defense. The paper derives the l.R.E ., Vol. 42 , No. 12 , Dec 1954)
optimum employment of the missile force and A study of ages of electronic engineers pub-
the area defense , and proves that , in the pres- lishing papers in the Proceedings of the 1.R.E.
ence of an area defense , the terminal interceptor has indicated that more papers are publishe d by
stock pile should be allocated among terminally engineers in the 30-34 year age period than at
defended targets strictly in proportion to their other ages. If we accept that publishing papers
value. Because of its simplicity, the inclusion of in a pro fessional society journal with its normal
defense penetration param eters , the allowance reviewing system is one measure of creativity,
for several types of re-entry vehicles , and its two then perhaps this bit of information may be of
levels of defense , the model is useful as a force value in connection with the shortage of engi-
evaluation submodel in force-mix , force-defense, neers.
and re-entry-vehicle confi guration studies.

Mitr e Corporat ion A 102 1
University of Rochester Blechman , Barry M., “The Quantification of

Foreign Policy Alternatives: Sinai , 1956 ,” (Pub-
A 1018 fished in Journal of Conflict Resolution , Vol. X,

Lamar , Edward S., “Size, Shape , and Contrast in Dec 1966)
Detection of Targets by Dayli ght Vision. II. Fre- This article describes a methodology for the
quency of Seeing and the Quantum Theory of Cone measurement of the perceived benefit associated
Vision,” (Published in Journal of the Optical with each foreign policy alternative available to
Society of America , Vol. 38, No. 9, Sep 1948) a nation in a particular situation . The meth-

Frequency of seeing curves have been obtained odology, derived from standard techniques used
for targets having various image perimeters at in operations research , is applied to the decision
back ground brightnesses of 2950 and 17.5 foot- makers in the Fall of 1956. The resuils of the
lambert s, respectively. A description of the data analysis supports the action taken by Israel.
has been obtained on the basis of the assump-
tion that the absorption of a light quantum by a A 1022
foveatal cone is a random event which is subject Mela , Donald F., “Information Theory and Search
to the laws of chance. Theory as Special Cases of Decision Theory,” (Pub-

lished in Journal of the Operations Research
A 1019 Society of America , Vol. 9, No. 6, Nov-Dec 1961)

Levine, Daniel B. and Singer , Neil M., “On the It is fairly widely realized at this time that a
Mathematical Relation Between the Income Func- procedure that yields the highest probability of
tion and the Measurement of Income Inequality,” detection in a search problem will not neces-
(Published in Econometrica , Mar 1970) sarily be the one that maximizes the expected

This paper presents a general formalism for cal- information gained , as given by the standard
culating the effect of taxes on income distr ibu- definition of information theory. It is the
tk~n , and the rcsultant effect on income in- purpose of this note to indicate with some
equality. We first derive a closed form cx- simple examples that the connection between
pression for mcome inequality, defined from a the information theory approach is tenuous and
Lorenz curve , in terms of the income density that search problems can be better regarded as
function. By way of illustration , we use this an application of the more general theory of
expression to calculate the effect of a propor- statistical decisions.
tional and a lump sum tax on income in-
equality of a simple exponential income distri- A 1023
bution. Boness , A. James and Schwartz , Arnold N., “A
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A 1023 — Continued A 1027
Cost Benefit Analysis of Military Aircraft Replace- Fain , William W., Fain , Janice B., and Karr , H . W.,*
ment Policies,” (Published in ONR Naval Research “A Tactical Warfare Simulation Program ,” (Pub-
Logistics Quarte~’y, Vol. 16, No. 2 , Jun 1969; Re- fishe d in ONR Naval Research Logistics Quarterly,
vised version of IRC 23) Vol. 13, No. 4, Dec 1966)

This paper describes a method of solving aircraft The Tactical Warfare Simulation Program is a
service life problems . It discusses replacement procedure by which the major interactions
policies for aircraft used in the Naval advanced among opposing military units and terrain
jet pilot trai ning mission. Taking engineering features can be treated in a tactical limited war~
technology and the training syllabus as given, fare situation. It is a critical area , sequence.of.
four feasible plans for introducing replacement event model and is programmed in SIMSCRIPT.
aircra ft into service are evaluated in terms of the In this program a military unit is described by
present values of differential costs associated such propert ies as st rength , size , location ,
with the plans and in terms of the likely errors velocity, and attrition rates. Some of the events
in cost estimates used in calculation of the which can occur to a military unit are entering!
present values. The trade-off between present leaving, terrain features , becoming engaged!
value of costs and planning flexibility is em- disengaged with opposing units , retreating,
phasized in choosing a recommended time reaching an objective , and breaking. Following a
pattern of aircraft replacement. The specific air- discussion of the general features of the pro-
craft mixes considered are the TF-9J/TAF-9J gram , a study of a hypothetical war is pre-
and the TA-4F/A-4B. The first is the currentl y sented.
employed mix : the second , is the proposed re- *c4lifomia Analysis Center, Inc.
placement.

A 1028
A 1024 Danskin , John M., “The Theory of Max-Min , with

Steams , Charles M., “Operations Research in the Applications ,” (Published in the Society for In-
Navy ,” (Published in ONR Research Reviews, Oct dustrial and Applied Mathematics Journal , Vol. 14 ,
1952) No. 4, Jul 1966; Presented at the NATO Con-

Brief discussion regardin g the application of ference on the Theory of War Games , Jun 1964)
operations research in the Navy . l’his paper is concerned mainly with two-stage

max-mm problems , in which the minimizing
A 1025 player acts after the maximizing player and with

Steinhardt , Jacinto , “Terminal Ballistics,” (Pub- full knowledge of the choice of the maximizing
lished in j ourna l of the Operations Research player. Such problems arise in operations re-
Society of America , Vol. 3, No . 3, Aug 1955; search for instance when defense installations
Presented at the 3rd Annual Meeting, Operations must be built in concrete long before a battle ,

• Research Society of America , Jun 1955) while the attack against them is made in full
Address of the retirin g president of the ORSA , knowledge of what they are . Such problems are
on the expansion of operations research into not games in the usual sense . To treat them it
industry and government, was necessary to invent a new kind of derivative

and to study its very peculiar properties. Using
A 1026 the derivative , this paper sets forth a general

Coile, Russell C., “Periodical Literature for • Elec- theory of max -mm analogous to the elementary
trical Engineers,” (Published in Journal of Docu- theory of maximizing for finite problems ,
mentation , Vol. 8, No. 4, Dec 1962) applies this to find criteria in a long unsolved

A study of problems of documentation in d cc- allocation problem , and finally, with a slight
trical engineerin g is being made at the Vail modification , generalizes and proves the t It~ory
Library of the MIT. This paper reports some of in economics known as Frank Knights theorem.
the preliminary progress.
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cation of Scientific Method (Published in Tech tion of Returns to Scale and the Elasticity of Sub-
nology Review , Vol. 55, No. 7, May 1953) stitution , (Published in Econometrica , Vol. 35,

Discusses the techniques of operations research Nos. 3-4 , Jul-Oct 1967)
and outlines a few of the mathematical models This paper concerns itself with the following
which are used in operations research. problem: Suppose the true production function

is of the constant elasticity of substitution type
A 1030 with constant returns to scale. If we fit an

Steinhardt , Jacinto , “The Role of Operations Re- unrestricted Cobb-Douglas production function
search in the Navy,” (Published in the United instead , what is the nature of the bias in the
States Naval Institute Proceedings, Vol. 72 , No. 5 , estimate of the returns to scale parameter?
May 1946) *f/nipersjfy of Rochester

A discussion of the applications of operations
research methods in the Navy durin g World War A 1034
II. Kadane , Joseph B., Moses , L. E.,* Brody , R. A.,

Holsti , 0. R.,** and Milstein , J. S.,t “Scaling Data
A 103 1 on Inter-Nation Action ,” (Published in Science,

Kittel , Charles , “The Nature and Development of Vol. 156 , No. 3778 , May 1967)
Operations Research,” (Published in Science , Vol. This article presents a method which has been
105 , No. 2719 , 7 Feb 1947) developed to permit comparison of variables

Discusses the origin of operations research; its such as aggression and hostility for separately
personnel , problems, and applications, judg ed situations. The methods should be useful

in any branch of social science where numerical
A 1032 scores are best assigned by ranking all specimens

Kadane , Joseph B. and Maddala , G. S.,* “Some or a sample of specimens within a domain of
Notes on the Estimation of the Constant Elasticity discourse.
of Substitution Production Function ,” (Published in *Stanford Unirerisfy
Review of Economics and Statistics , Vol. XLVIII , **UpIj Ve?5jf v of British Columbia
No. 3, Aug 1966) f Yale University

Ever since the appearance of the Arrow , et al.,
paper , “Capital-Labor Sub;titution and Eco- A 1035
nomic Efficiency,” the constant elasticity of Kadane , Joseph B., “Some Equivalence Classes in
substitution (CES) production function has Paired Comparisons ,” (Published in Annals of Math-
figured prominently in econometric work. Most ematical Statistics , Vol . 37 , No. 2 , Apr 1966)
investigators have been interested in the estima- In a paired comparison expe riment n judges give
tion only of the elasticity of substitution , rather a preference in some or all of the (2) pairs of
than of all the parameters of the production items. Frequentl y the purpose of the experiment
function . Most of these estimates have been is to test null hypothesis tha t every preference is
based on the single equation approach based on equally likely against a vaguely defined alterna-
the marginal productivity condition for labor. tive of consistency . Our purpose is to study
However , this is only one of the equations in several of the tests used , from the point of view
the complete model. Making reasonable assump- of a natural equivalence relation which arises in
tions about what variables are to be taken as graph theory.
exogenous , a new estimator of the elasticity is
found which has smaller mean-squared error A 1036
than the usual one. Kadane , Joseph B. and Lewis, Gordon H.,* “The

University of Rochester Distribution of Participation in Group Discussions:
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A 1036 — Continued Soclometry , Vol . 32, No. 3, Sep 1969; Cowles
An Empirical and Theoretical Reappraisal ,” (Pub- Foundation for Research in Economics, Yale
lished in the American Sociological Review, Oct University, Foundati on Paper No. 310)
1969) Horvath’s theory of participation in discussion

The distribution of participation in small task- groups Is compared to data from several studies.
oriented group discussions has been described as Both visual evidence of graphs of the parameter
harmonic by some researchers and as expo- space and tests of significance indicate to us
nential by others. With evaluations based on that the theory is weak in its description of the
different measures of goodness of fit , the proportion of acts initiated by members of the
harmonic function was rejected , and the expo- group. l’his failure is important since the theory
nential function accepted in its place. Reanalysis was apparently developed to explain this aspect
of the evidence shows that the exponential func- of group discussions.
tion does not describe the data any better than Carnegie.Mellon University
the harmonic. Several attempts have been made
however , to explain why an exponential relation A 1039
should occur. Since no explanations have been Kadane , Joseph B., Lewis, Gordon H.,* and
offere d for the harmonic, the existence of cx- Ramage, John G.,* “Rejoinder to Horvath ,” (Pub-
planations for the exponential relation should lished in Sociometry, Vol. 32 , No. 4, Dec 1969 ;
play a crucial role in the choice of a description. Cowles Foundation for Research in Economics ,
Analysis of the proposed explanations of the Yale University, Foundation Paper No. 310)
exponential reveals them to be inadequate. Rejoinder to Horvath’s comments on A 1038

Carnegie-MelIon University appearing in Sociometry , Vol . 32 , No. 3, Sep
1969.

A 1037 *Cqrnegie.Melion University
Kadane , Joseph B., “Discrete Search and the
Neyman-Pearson Lemma,” (Published in Journal of A 1040
Mathematical Analysis and Applications, Vol. 22 , Coile, Russell, C., “Economograph for Determining
No. 1, Apr 1968) FM Station Costs,” (Published in TELE-TECH

Suppose an object is hidden in one of n boxes. (Electronic Industries), Vol . 6, No. 12 , Dec 1947)
A strategy for finding it is a sequence of boxes The nomographs permit quick calculation of the
(finite or infinite). For example , (3, 1, 2 , 5, costs of establithing FM broadcast service and
3,. . .) is interpreted to mean that box 3 is to the effective radiated power for various invest-
be searche d first; if the object is not found , ments.
then box 1 is to be searched It is not
assumed that a search of the box containing the A 104 1
item is sure to be successful , so the second Kadane, Joseph B., “Comparison of k-Class Esti-

• search of box 3 (the fifth search above) might mators when the Disturbances are Small ,” (Pub-
succeed. Each strategy has a probability of lished as Cowles Foundation for Research in Eco-
finding the object , and has a cost associated nomics, Yale University, Discussion Paper No. 269 ;
with each possible outcome , both subject to Published in Econometrica , Sep 197 1)
conditions described as follows. The main The study of simultaneous equation econometric
problem considered here is how to choose a models has led to many estimators alternative to
strategy to maximize the probability of findin g ordinary least squares; single-equation limited in-
the object when a budget ceiling is imposed. formation maximum likelihood and two-stage

least squares , for example . However , the be-
A 1038 havior of these estimators has been difficult to

Kadane , Joseph B., Lewis, Gordon H.,* and describe , and it has been difficult to choose
Ramage, John G ., “Horvath’s Theory of Partici pa- among these estimators. The work described in
tio n in Group Discussions,” (Published in this paper explores this proble m in the case in
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A 104 1 — Continued popularity structure within small groups. The
which lagged dependent variables are not per. conventional method of scoring PEER nomina-
mitted. tions is to tabulate the number of times each

group number is chosen by others for each item
A 1042 on the nomination form. This frequency data is

Aller , James C., “Electronic Warfare Concept ,” commonly presented in terms of raw popularity
(Published in Naval War College Review, May 1970) scores. PEER provides a variety of popularity

The complexities of electronic warfare often dis- scores for each PEER group member. These in-
courage the amateur from attempting to under- d ude mean popularity of other PEER group
stand the basic concepts involved. These con- members whom he chose; mean popularity of
cepts have retained their validity over the broad those he was chosen by; mean popularity of
sweep of history , but the techniques for those reciprocating his nomination ; as well as
achieving them have changed dramatically in the conventional popularity score.
recent years. If the comman ding officer achieves
an understanding of these concepts and a A 1045
knowledge of the capabilities of the equipment Stoloff , Peter H., “Detection and Scaling of Sta-
in his command , he will be able to manage his tistical Differences Between Visual Textures ,” (Pub.
unit s effectively without detailed technical lished in Perception and Psychophysics, Vol. 6,
training. 1969)

Stochastically textured patterns were used to
A 1043 investigate the sensitivity of Ss to differences in

Stoloff , Peter H., “A Generalized Method for the statistical distribution of locally defined
Generating Random Numbers Using a Large Family properties of element density and shape. The
of Stochastic Functions,” (Published in Educational results of the study indicate that when the
and Psychological Measurement , Vol. 28, 1968) textures were most structured , in terms of their

The digital computer has found widespread variance, St were most accurate at detecting
usage in the behavioral sciences as a tool for the dissimilarities between pairs of pat terns. Ss also
simulation of probabilistic data. Of particular rated the similarity of the statistical distribu-
importance is t~-~ simulation of sample distribu- tions of elements of patterns differing in local
tions which may be used to make inferences as properties. Multidimensional scaling analysis of
to the characteristics of the populations from the ratings showed two dimensions, representing
which they were sampled. The core of this monotonic orderings of the stimuli.
stochastic process is the ra ndom number genera-
tor. This paper describes a generalized computer A 1046
program which, unlike most random number Coile, Russell C., “Libraries for Engineers and
generators , enables the user to generate random Scientists ,” (Published as University of Kentuck y
numbers describable by any one of a large class Libraries Occasional Contribution No. 61 , Feb
of distribution functions by varying only a 1954)
single statement in the program. A library is an information processing center

where raw information is organi zed , classified ,
A 1044 translate d, abstracted , and put into storage. The

Stolof f, Peter H., “PEER: A PEER Rating and information processing, storing and retrieval
Sociometric Data Analyzer,” (Published in Be- systems must be an integrated systems design. A
havioral Science, Vol. 14, 1969; Supported by library machine using post-combination concept
Peace Corps Contract PC-80-1057) coding may be of great value in a mechanized

PEER nominations have been shown to be valid library .
predictors of performance in the Peace Corps
and have value as descriptors of leadership and
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A 1047 A 1051
Coile , Russell C., “Scientific Aids to Documenta- Colic, Russell C., “Parabolic Sound Concentrators ,”
tion ,” (Published as Universit y of Kentucky (Publishe d in Journal of the Society of Motion
Libraries Occasional Contribution No. 61 , Feb Pictures Engineers , Vol. 51 , No. 3, Sep 1948)
1954) Parabolic sound concentrators have long been

Scientific aids to library operation have been investigated for application to military anti -
slow in evolutio n partl y because the precise aircraft location , radio broadcasti ng and motion
problems to be solved have not been formu- picture recording. This paper presents the
lated. A..n analysis of the functions of the library pertinent historical back ground and reports on
and the philosophy of organization and classifi- an experimental verification of the theoretical
cation of in formation enabled specific require- acoustical directivity of parabolic concentrators
ments to be stated for a library machine. These as well as further checks of the amp lification
requirements for storage , selection , output , theory. The sound fields inside parabolic re-
performance and cost have been used to deter- flectors have also been investigated experi-
mine the design of a proposed Library Abstract mentally with agreement found with theoreti cal
Machine, fields calculated by principles of geometrical

optics.
A 1048

Coile, Russell C. and Culmsee W., “Note on A 1052
Thunderstorms at Hi gh Altit udes in the Tropics,” Coile, Russell C., “Radar Pulses on Target per
(Published in the Journal of Geophysical Research, Scan ,” (Published in Electronic Engineering
Vol. 58 , No. 2 , Jun 1953) (London), Vol. 25 , No. 300, Feb 1953)

Compilation of some of the thunderstorm data A nomogram has been developed which permits
recorded at the Huancayo Magnetic Observatory, rapid calculation of the number of radar pulses
Huancayo , Peru has revealed some interesting on target per scan as a functi on of antenna
points of comparison with the data published by rotation rate , antenna beamwidth and pulse
C. E. P. Brooks in his monograph , “The Distri- repetition frequency .
bution of Thunderstorms Over the Globe”
(London , Meteoro logical Office , Geophysics A 1053
Memo No. 24 , 1925). Mintz , Jeanne S., “Review of Indonesia , a Book by

Bruce Grant ,” (Published in Journal of Asian
A 1049 Studies, Vol. XXVII , No. 3, May 1968)

Coile, Russell C., “Radar Antenna Beamwidth,”
(Published in Electronic Engineering (London , A 1054
England) Vol. 25 , No. 302, Apr 1953) Rellahan , William L., Bender , Daniel F.,t and

A nomograph permits rap id evaluation of the Thippeswamy, Thuduma ,t “A Noniinear Hammett
effects of various antenn a sizes and frequencies Plot. Substituent Effects in the Substitution and
of operatio n on the radar antenna beamwidth. E l i m i n a t i o n - R e a r r a n g e m e n t  Reac t ions  of

1 , 1-Diary l- 2 -bromoethenes  wi th  Potassium
A 1050 t.Butoxide in an Aproctic Solvent ,” (Published in

Coile, Russell C., “Periodical Literature for Elec- the Journal of Organic Chemistry, Vol . 35, No. 4,
tronic Engineers ,” (Published in Proceedings of the Apr 1970)
IRE , Vol. 38, No. 12 , Dec 1950) A seiies of l ,l -diaryl-2-bromoethenes was

Problems of periodical literature for electronic synthesized and allowed to react with potassium
engineers have been examined from the reader ’s t-butoxide in anhydrous diglyme at 0° . The sub-
point of view. A suggested list of periodicals stitution products were isolated by solvent ex-
ranked by relative usefulness based on footnote traction and column chromatography and
re ference citations is given , identified by nuclear magnetic resonance
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A 1054 — Continued tan Areas , ‘The Case of Monr oe County, N.Y.’,”
spect rometry and elemental analysis. The (Published in the Journal American Water Works
eli mina t ion - rea r rangement  products were Association , Vol. 63, No. 2 , Feb 1971)
identified by ultraviolet spectrophotometry . The Creation of many small local districts has corn-
rate constants for the rearrangements step were plicated and served to postpone area-wide solu-
calculated by the time-ratio method. tions to water-resource management. Although

Career Devthpment Pr o~ am, U.S. Depulment of Health , the data in this article are specific to the
Educetion and Welfare, U.S. Public Health Service. Monroe Coun ty , N.Y., area , the proposals are

not limited in scope of application.
A 1055

DiBona , Charles J., “The Future of the Merchant A 1058
Marine ,” (Published in the Armed Forces Journal , Kadane, Joseph B., “A Multinomial Sum,” (Pub-
15 Feb 1969) lished in the American Mathematical Monthly, Apr

For the first time since World War II there is a 1971)
demonstrated opportunity for the U.S. merchant A combinatorial identity is proved which is a
marine to achieve the ability of other U.S. in- generalization of the multivariate Vanderm onde
dustries to compete with foreign counterparts. equality. The problem arose from a statistical
But we must act now . If we are to become estimation problem.
competitive, or nearly so, with forei gn shipping,
every element of the industry must be open to A 1059
innovation. Wilson , Jr., Desmond P., “Defending Attack Car-

riers ,” (Published in the Letters section, The Wash-
A 1056 ington Monthl y, Jul 1970)

Stoloff , Peter H., “Correcting for Heterogeneity of Response to John Wicklein’s article entitled
Covariance for Repeated Measures Designs of the “The Oldest Established Permanent Floating An-
Analysis of Variance,” (Published in Educational achronism on the Sea ,” which appeared in the
and Psychological Measurement , Vol. 30, No. 4, Washington Monthly February 1970 issue.
Winter 1970)

It has been contende d that in many instances A 1060
the repeated measures design of the analysis of Brown , Jr., George F. and Corcoran , Timothy M.,
varia nce has been improperly used. The “A Comment on a Paper by Goodwin and Giese,”
u nivar iate model assumes homogeneity of Nov 1969 , (To be published in Operations Re-
covariance which is seldom tested for , and search, 1971)
oftentime violated. Some have shown that the In “Reliability of Spare Part s Support for a
effect of nonhomogeneous correlations , between Complex System with Repair ,” Goodwin and
treat ments , is to introduce a positive bias in F Giese attempted to derive an expression for the
when the correlations are positive but unequal probability that a given number of spares for
and a negative bias when the correlations are each element of a complex system will be
negative but unequal . Various approaches have sufficient to ensure continued operation without
been suggested to contend with this bias; some requiring a spare when none is available. This
are methodological, others focus on the choice paper calls attention to an error in their analysis
of the statistical test , and some attempt to and presents and interprets the required modi-
correct the biased F mathematically. Here , an fications.
attempt is made to account for a positive bias
by a reduction of the degrees of freedom (dl). A 1061

Brown , Jr., George F., “Review of Uncertainty and
A 1057 Estimation in Economics Vols. 1-111,” (Published in

Piersall , Jr., Charles H. (LCdr., USN) and Platt , the Journal of the American Statistical Association,
Stuart F., “Water-Capacity Plannin g for Metropoli- Jun 1971)
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A 1061 — Continued A 1065
This article reviews D. G. Champernowne ’s, “Un- Arnold , Robert D., “Rules Preparation and P ie-
cer ta in ty  and Estimation in Economics,” Game Activitie s,” Nov 1961 , (Published in the First
Volumes 1-111. War Gaming Symposium Proceedings, edited by

John Overholt , Washington Operations Research
A 1062 Council)

Brown , Jr., George F., “Review of Industry Produc- An attempt is made to develop a set of general
tion Behavior ,” (Published in the Journal of the princip les of war game preparation by viewing
American Statistical Association , Mar 1971) the technique in terms of its fundamental

This article reviews D. A. Beisley’s “Industry purpose , which is to organize existing knowledge
Production Behavior: The Order-Stock Distinc- in a manner suitable for guiding future actions.
tion.” Realism of simulation , validity of inputs and

sensitivity of results are discussed in this per-
A 1063 spective .

Wilson , Jr., Desmond P., “Evolution of the Attack
Aircra ft Carrier: A Case Study in Technology and A 1066
Strategy ,” (Doctoral dissertation , Massachusetts In- Howe , John A., “Wolfpack: Measure and Counter ,”
stit ute of Technology , 1966; Published in CVAN-70 (Published in Naval War College Review , Apr 1971)
Aircra ft Carrier; Joint Hearings before the Join t Intelli gence , commu nications , and submerged
Senate-House Armed Services Subcommittee of the speed were the critical factors in wolfpack tac-
Senate and House Armed Services Committees , 91st tics in the Battle of the Atlantic. Despite post-
Congress, 2nd Session, 1970) war technological improvements in weapons

This study examines the Navy ’s requirements for systems and sensors employed by both sub-
attack aircraft carriers where alternative weapons marine and antisubm.. . ~ne forces (which have
capable of per forming approximately the same large ly offset each other), the advances in sub-
missions have been or are available. The alterna- marine design permitting greater submerged
tives of the aircra ft carrier and the battleship in mobility and decreasing vulnerability to surface
the 1920’s and 1930’s are examined to deter- detection have made coordinated attack feasible
mine how the Navy planned the composition of once again.
its Worl d War II fleet. The largely unique role of
the carrier in World War II is analyzed and A 1067
contrasted with post-War carrier requirements Athay, Robert E., “The Sea and Soviet Domestic
when the Navy sought a nuclear delivery role Transportation ,” (Published in the United States
then held exclusively by the Air Force. Finally, Naval Institute Proceeding, Naval Review , May
the limited war roles of carrier-based and land- 1972)
based av ation are compared to determine some This article examines Soviet domestic transporta-

• of the various political , cost , and operational tion and shows that , notwithstanding the rapid
factors which enter into decision on the nation ’s growth in the merchant flee t , the traditional
overall, tactical aviation requirements , heavy orientation of the Soviet economy toward

overland freight shipping has been retained.
A 1064

Wilson , Jr., Desmond P., “Statement of Dr. A 1068
Desmond P. Wilson before the CVAN-70 Aircra ft Halpern , Abraham M ., “Contribution to China’s
Carrier; Joint Hearings before the Joint Senate. New Diplomacy: A Symposium (II),” (Published in
House Armed Services Subcommittee of the Senate Problems of Communism , Jan-Feb 1972)
and House Armed Services Committees , 91st Discussion of the latest Chinese moves in foreign
Congress , 2nd Session , 1970,” 4 pp. ’ Apr 1970 , nolicy.
(Published in the subject hearin gs)
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A 1069 has been designed to allow calculation of the
Fulton , William L. (LCdr., USN) and Piersall , doppler frequency knowing the wavelength in
Charles H. (Cdr., USN), “An Analysis of Engi- centimeters or frequency in megacycles per
neering System Degradation as a Function of Im- second of the radar and the radial velocity of
pact Level,” (Pu blished in the Nava l Engineers the targe t in miles per hour.
Journal , Vol. 84, No. 1, Feb 1972)

A methodology for evaluating system surviv- A 1072
ability in a threat environment is presented. A Friedheim , Robert F., “The Satisfied and Dis-
model is developed using the principles of satisfied States Negotiate International Law—A Case
Markov chains. The primary thrust is an ex- Study ,” 21 pp., Oct 1965 (Published in World
planation of these principles and their usefulness Politics, Vol. XVIII , No. 1, Oct 65)
in the analysis of a broad range of shipboard This article addresses itself—by an analysis of
systems. For demonstrative purposes a destroyer the content of the debates at Geneva—to the
escort propulsio n plant will be modeled to different attitudes that representatives of states
demonstrate the methodology for evaluating and bloc groups brought to the negotiating
system survivability. However , prior to further table. Because the difference in attitudes was so
development of this model it is necessary to sharp , the conferences proved to be less success-
explain several terms and to establish mathe- ful than hoped for by advocates of world law.
matical relationships or properties of Markov Not only were participants split on the question
chains that were used in the evaluation of this of the substantive content of the law , but they
propulsion system. also differed on the nature of the international

system, present and future , and on the prop er
A 1070 means of negotiating law in a United Nations-

Merrill , Orin H., “A Summary of Techniques for sponsored conference , which is itself a special
Computing Fixed Points of Continuous Mappings,” political area with distinctive characteristics.
21 Oct 1971 , (Published in Mathematical Topics in
Economic Theory and Computation , Society for A 1073
Industrial and Applied Mathematics , 1972) Hartka , Joseph E., “Temperature of a Semi .lnfin ite

This paper summarized Scarf’s algorithm and Rod Which Radiates Both Linearly and Non-
some related techniques for approximatin g fixed linearl y,” 10 pp.. Jul 1974 (Published in Quarterly
points of a continuous mapping from a closed of Applied Mathematics , Vol. XXXII , No. 2 , Jul
simplex into itself. These methods can be used 1974)
to approximate fixed points of certain upper In the following work a constructive proof of
semicontinuous point to set mappings and to the existence of a positive solution is presented
solve certain nonlinear programming problems. and it is demonstrated that there can be only
Some recent result s of Eaves and Saigal plus one positive solution to the nonlinear problem.
those of the author are also discussed.

A 1074
A 1071 Nunn , Walter R., “A Class of Combat Problems

Coile, Russell C., “Doppler Rada r Systems,” (Pub- with a Semi-Markov Model ,” 26 pp., Apr 1975 (To
lished in Electronic Engineering (London), Vol. 25 , be submitted for pub lication in Operations Re-
No. 301 , Mar 1953) search)

Doppler radar systems have many applications This paper treats a certain class of combat prob-
where their characteristics permit better per- lems by using a semi-Markov model. The class of
formance than that obtainable from conven- problems is informally characterized as follows:
tional pulse rada r systems, such as in the detec- (1) There are only two opponents. (2) The corn-
tion of moving objects in the presence of large bat is of finite , pre-ftxed maximum duration 1.
amounts of ground clutter , and the measure- (The combat must be capable of ending at any
ment of velocities of projectiles. A nomogram time prior to T)  (3) The status of the combat
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A 1074 — Continued operations will be affected by the appearance of
engagement must be capable of description with battlefield guided weapons (BGWs).
a fInite number of descriptors . (The various
classifi cations are the “states” of the system.) A 1077
(4) Transition between states is governed by a Coile, Russell C., “A New Application of Computer
set of known transition probabilities ; the time for Information Scientists ,” 4 pp. (Published in The
spent in any state is a random variable with Information Scientist , Vol. 9, No. 4, pp. 149-152 ,
known distribution. Equations are derived which Dec 1975)
give the probabilities of a win or dra w for each A computer program has been devised for
opponent as functions of time . By properly preparation of papers for meetings by a don’t-
interpreting the equations the analyst may use do-it-yourself system. An example , possibly
them for both the semi-Markov model and for suitable for conferences such as those held by
the “embedded” Markov model. The equations the Institute of Information Scientists , is pre-
are solved by discretizing the problem and sented along with the actual program.
solving the resultin g sets of linear equations
recursively , as opposed to using transform A 1078
methods. The resulting scheme has attractive Coile , Russel l  C., “Computi ng: A BASIC
numer ical error characteristics. A numerical Approach ,” 3 pp. (Published in Informaniac ,
example is given for the analysis of a dogfight Journal of the Information Science Society, The
between jet aircraft loaded out with two missiles City University (London), Spring 1975 , pp. 18-20,
each . ISBN 0904683 02 8)

Information scientists should tak e advantag e of
A 1075 the introduction of computers into libraries and

Kanter , Herschel E., Moore , Arnold B., and Singer , start computing using BASIC (Beginners All-
Neil M., “The Allocation of Computer Time by purpose Symbolic Instruction Code). A biblio-
University Computer Centers ,” 10 pp., Jul 1968 metric example is presented with the pro-
(Published in The Journal of Business of the gramming of Derek J . deSolla Price ’s formul a
University of Chicago, Vol. 41 , No , 3, Jul 1968) for estimating the numbe r of men who pub-

Discussion of the allocation of computer time lished at least P papers duri ng a lifetime.
by university computer centers and how that
allocat ion is affected by federal-government A 1079
auditing rules. Coile , Russell C., “Lotka and Information Science ,”

2 pp. (Published in the Journal of the American
A 1076 Society for Information Science , Vol. 26, No. 2 ,

Wilson , Peter A., “Battlefield Guided Weapons: The pp. 133-1 34 , March-April 1975)
Big Equalizer ,” 7 pp. ’ Feb 75 (Published in the This Letter to the Editor presents a number of
U.S. Naval Institute Proceedings , Feb 75 , Vol. 101 , corrections for mathematical errors in a paper
No. 2) by H. Voos published in JASIS , Vol. 25, No. 4,

The presence of battlefield guided weapons pp. 270-272 , July-August 1974 on Lotka ’s law
brought about important changes in behavior on of the frequency distribution of scientific pro-
an armed force relying heavily on aircraft and ductivity.
armored fighting vehicles to carry out offensive
military operations. These effects were not so A 1 080
decisive as to determine the outcome of the ColIc , Russell C., “Principles of Information Re-
battle ; on the other han d, their performance trieval ,” (Published in the Journal of Documenta-
does represent a portent of the future which tion , London , England , Vol. 31 , No. 4, Dec 1975)
should be strongly heeded by all elements of the This Letter to the Editor presents a number of
USMC and the aviation community of the USN . corrections of mathematical errors in a book,
All aspects of amphibious and land-combat Principles of Info rmation Retrieval by Manfre d
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A 1080 — Continued A 1081
Kochen. Data is presented to correct Kochen’s Coile, Russell C., “Professional Papers Generated by
erroneous opinion that the log-normal distribu- Computer ,” (To be published in the Journal of
tion gives a better fit than the Yule Beta-func- IrreDroducib le Results)
tion distribution for predicting frequency distri- A program written in BASIC which generates
butions of scientific productivity of mathe- professional papers is presented. The general
maticians and econometricians, purpose program can be easily modified for

various disciplines. The jargon of information
science is used for purposes of illustration .
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SECTION III

H. BOOKS

B 1 no residual error due to significant omitted
McConnell , James M., “Ideology and Soviet Military factors. Instead Monte Carlo simulations may
Strategy,” (Published as part of “Aspects of have binomial errors which may or may not be
Modern Communism,” edited by R. F. Staar , 1968, typical of the real world.
University of South Carolina Press)

Discusses the fluctuations in Soviet military B 3
strategy since 1917 as a consequence of shifts in Danskin , John M., “The Theory of Max-Min and its
the Soviet ideological action program. The de- Application to Weapons Allocation Problems ,”
fensive strategy of the Leninist era stems from Springer-Verlag Berlin New York , Inc., 1967
the concept of permanenc revolution; the Max-mm problems are two-step allocation prob-
offensive strategy of the Stalinist era from lems in which one side must make his move
Socialism in one country; and the return to the knowing that the other side will then know the
strategic defense in the post-Stalimst period optimal counter-move . They are fundamental in
flows logically from the notion of peaceful co- particular to military weapons selection prob.
existence . lems involving large systems such as Minuteman

or Polaris, where the systems in the mix are so
B 2 large that they cannot be concealed from an

Overholt , John L., “The Problem of Factor Selec- opponent. One must then expect the opponent
tion ,” (Published as part of “The Design of Corn- to determine on an optimal mixture of , in the
puter Simulation Experiments ,” edited by 1. H. case mentioned above , anti-Min uteman and anti-
Naylor , Duke University Press , Durham , North submarine effort .
Carolina , 1969)

The proper selection of factors seems to be B 4
more difficult in computer simulations than in Isaacs , Rufus , “Differential Games—A Mathematical
the laboratory or plant. The number of possible Theory with Applications to Warfare and Pursuit ,
factors may be very large in simulations , which Control and Optimization ,” The SIAM Series in
usually are not used unless the situatio n is corn- Applied Mathematics , John Wiley and Sons , Inc.,
plex. The problem is to select the most im- New York , 1965 (s.a. CRC I)
portant factors so tha t a critical set of runs can A differential game is one in which , as the
be made in a reasonable time. The guidance on action progresses, bot h the environment and the
factor selection is summarized from the litera- decisions available to the players are subject to a
ture. A fact not mentioned in statistics texts is consistent , logical law , so tha t the problem is
that the vantage point of the sponsor must be amenable to mathematical analysis. Usually, the
considered because it influences the choice of action is continuous, and solutions can actually
factors. In a budget submission , for example , be obtained for a wide range of proble ms of
one must prepare the best answer by a fixed exte nded conflict between two antagonists. The
date from a limited number of factors and re- applications include various models of battles ,
fine the answer in subsequent cycles. The prob - pursuit and evasion games, dogfights and other
1cm is compounded when many groups are in- contests of maneuvering, such as football , and
tereste d in the outcome but each has its own some aiming and evasion problems. By allowing
facet of responsibility. Several examples of one player to be passive , certain programs can
factor selection for designs used in the author ’s be optimized. The text concludes with chapters
simulations are discussed. Such experiments have on the case of incomplete information and the

practical aspects of applications to warfare.
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B ~ Changes in Common Stock Prices ,” (Published as
Code , Russell C., “Reverberation Time Nomo- part of “The Random Character of Stock Market
graphs ,” (Published as part of “electronics Manual Prices ,” edited by Paul H . Cootner , MIT Press ,
for Radio Engineers ,” edited by Vin Zeluff and Cambridge , Massachusetts , 1964)
John Markus , McGraw-Hill , New York , 1949; This paper is concerned with successive move-
Orig inall y published in Electronics . Vol. 20 , No . 4 . meats in the prices cat common stocks . The
Apr 1947) procedure adopted here is to review some pre-

Reverberation time is the length of time re- vious work on speculative prices and other
quired for the intensity of a sound to drop to top ics and relate ii to the present value formula ,
one-millionth of its original intensity, which a device frequently emp loyed in discussion of
corresponds to a change of 60 decibels. The capital values. The analysi s of new data reveals
reverberatio n time of a room may be computed , an unexpected difference between the behavior
knowing the dimension s of the room and the of individual securities and indices , and the re-
acoust ical absorption coeffIcie nts of the di f- mainder of the paper is devoted to var ious ex-
I erent surfaces. Two nomograp hs have been de- planations of the observe d difference. The orien-
signed to faci l i ta te  rapid calculation of reverber . tation of the paper is toward estimation of
ation time. characteris ti s of stock price behavior rather

than testing of fully specified hypotheses.
B 6

Devine , Eugene J .. “Analysis of Manpower B 8
Shortages in Local Government Case Studies of Wilson . Jr. ,  Desmund P., ‘Cuban.Soviei Relations:
Nur ses , Policemen and Teachers , Using a Monop- Conditions and Constraints ” (Published as part of
sony Model ,” Frederick A. Praeger . Publisher , New “Aspects of Modern Communism .” edited by R. F.
York , 1970 Staar , Un i~ers ity of South Carolina Press , l96~ i

The purpose of thi s study is to exp lai n why Competition and conflict between the corn-
local governments experience persistent job n iunist and non-communi st states have created a
vacancies , or shortage s for some types of em- number of political anomalies throughout the
ployees . such as reg istered nurses , policemen and world. Cuba is one of these. The significant
teachers , and not for the hundreds of other prevailing con ditions with regard to Cuba are
classes which they employ . An extension of those which stem from geography and from the
monopsony theory has been develope d which almost complete economic and dip lomatic isola-
includes recruitment co5t s in addition to the tion of Cuba within the Western Hemisphere .
usual variables of wages and number of em- The constraints on Cuba and the Soviet (.:nion
ployees. This theory states that a monopsonist concern the introduction into Cuba of offensive
who is unable to engage in wage discrimination strateg ic weapons ari d the use of the island as a
will experience job vacancies in equilibrium and base for carrying out aggression in the Western
will neither raise wages nor increase recruitment Hemisphere. Given these conditions and con-
expenditures sufficiently to eliminate them. The straints , the more specific questions to be ex-
theoretical model is app licable to all monop- amined in this paper are the following: ( I )  short
sonistic emp loyers , whether or not they are of those actions which would clearl y provoke
profit-maximizers . The hypothesis is that govern- another military confrontation with the United
ments are sufficiently large employers of the States , what are the alternative courses for the
shortage occupations as to be monopsonists with Soviet Union with respect to making Cuba
resp ect to these classes while they are competi- either a more useful or a less burdensome ally?
tive emp loyers for the great majority of their (2) What do the alternative Soviet courses of
job classes , actio n imply for the political and economic life

of the Castro regime?
B 7

Moore . Arnold B., “Some Characteristics of
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B 9 evolving from a history of inappropriate or in-
Ar mitage , James H. (LCdr., USN) and Tolcott , accessible data and great uncertainty concerning
Martin A., “Manpower Studies at the Center for the time and cost of ultimately achieving
Naval Analyses,” (Published as part of “Manpower demonstrated capability. Several important
Research in the Defense Context ,” Proceedings of a avenues for further work are discussed.
Confe rence under the aegis of the NATO Scientific
Affairs Committee , London , 14-18 Aug 1967 , B 12
edited by N. A. B. Wilson , American Elsevier Pub- Coile, Russell C., “Educational Planning in Develop-
lishing Co., Inc., New York , 1969) ing Countries ,” (Published as part of “Recherche

This paper describes , first , some of CNA’s work Operationnelle et Problemes du Tiers-Monde ,”
in making a survey of manpower utilization Dunod , Pari s, 1964; Presented at the Symposium
studies, as evaluated against a concept of how on the Possibilities of Operational Research in
such studies should be contributing to the man- Developing Countries , Pari s, France , Jun 1963)
power planning process; second, some of the Operational research studies may be able to con-
concepts of manpower planning in industry and tribute to the quantitative analysis of the re-
other government agencies , including the other quirements for the national educational system
services and how they are applicable to Navy as well as to the planning of optimum utiiza-
man power planning problems; and third , a t i on  of e d u c a t i o n a l  resources. Selective
description of a way of ordering information by admission schemes , scholarshi ps , types and loca-
means of which the Navy ’s manpower planning tions of educational institutions , courses of
process might be improved , study , student quotas , etc., should all be studies

with the overall national objectives in mind so
B 10 that the education and trainin g portions of a

Morton , Anton S., “Manpower Studies at the In- five-year plan directly support the personnel re-
stitute of Naval Studies 1963-1966,” (Published as quirements generated by projects in agriculture ,
part of “Manpower Research in the Defense Con. industry, engineering and government.
text ,” Proceedings of a Conference under the aegis
of the NATO Scientific Affairs Committee , B 13
London , 14-18 Aug 1967 , edited by N. A. B. “Studies Prepared for The President ’s Commission
Wilson , American Elsevier Publishing Co., Inc., New on an All-Volunteer Armed Force,” Volumes I and
York , 1969) II , Nov 1970 (Available at the Government Printing

Paper reporting on studies carried out in the Office)
first three years of the Manning Study of the Part I — Military Personnel Requirements
Institute of Naval Studies , of the Center for Study I
Naval An alyses. Forst , Brian E. and Oi, Walter ~~~,* “Man-

power and Budgetary Implications of Ending
B I I  Conscription ,” 90 pp.

Breckner , Norman V. and Noah , Joseph W., In orde r to develop reliable estimates of
“Costing of Systems,” (Published as part of “De- manpower  requirements and defense
fense Management ,” edited by Stephen Enke , budgets for military personnel under both
Prentice-Hall , Inc., 1967) continued draft and all-volunteer environ-

Two principal dimensions of system cost ments, an analytic model is constructed.
analysis are addressed. First , the comparative First, four alternative force strength ob-
analysis of alternative systems requires a method jectives for the years ahead are set forth.
of structuring the synthesizing cost estimates in Then , the derivation of turnover , training
order to reveal bot h the total costs of achieving and travel cost parameters , supply surves ,
effectiveness and the significant differences to and transition strength objectives em-
be found among various force mixes. Second , ployed in the projections are described.
the methods of estimating particular costs are F ina l l y ,  the  imp l ica t ions  of the
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B 13 .— Continued The main purpose of this study is to
projections generated by the model are estimate the response of first-term Navy
reviewed. A technical appendix is also in- reenlistments to changes in second-term
elude d for the reader who is interested in pay. An attempt is made to find out how
additional details of the model, much reenlistments are affected by the

Study 2 degree to which men making their reen-
Sullivan , John A., “Qualitative Requirements listment decisions were draft motivated
of the Armed Forces ,” 56 pp. when first entering. The conclusions are

Estimates of the probable mix of mental based on the observed behavior in FY 68
abilities possessed by those individuals of men with varying levels of second-term
who are expected to volunteer for the pay they can expect as well as differences
Armed Forces in the absence of a draft in civilian opportunities and amount of
a re  calculated. Finally, attention is draft motivation . The first section of the
directed to the differentials in per- paper explains the framework of the
formance , formal training, and disciplin- analysis and the equation s to be esti-
ary problems of recruits of varying mated. This is followed by a discussion of
measured mental-capabilities , data sources and the construction of the

Study 3 variables. The third section presents the
Reaume . David M. and Oi , Walter Y.,* empirical results including a brief analysis
“Educational Attainment of Military and of non-white reenlistments.
Civilian Labor Forces ,” 23 pp.,

The cumulative percentage distribution of Part III — Historical , Political and Social Research
enlisted men and officers , classified by Study 1
year s of school completed , and the com- Rafuse , John L., “United States’ Experience
bined educational distributions of all with Volunteer and Conscript Forces ,” 46
uniformed personnel are presented. The pp.
educational distribution of the civilian The polemics of conscription in America
male labor force is compared with the abound with references to history and
Armed Forces. tradition , but present little data or

Stud y 4 analysis. This study examines American
O’Neill, David M., “Determinants of Labor history with special regard for milita ry
Turnover Costs in the Military” 43 pp., manpower recruitment practices. One

For Abstract see CRC 170 purpose of the study is to provide a
Part II — Supply of Personnel to the Military historical survey of conscription in

Study 2 America and to convey some of the
Gray , Burton C., “Supply of First-Term Mili- contextual flavor of the past debates. The
tary Enlistees ,” 40 pp. second and princip al purpose is to con-

This study examines the change in the trast the debates with factual data to
number of enlistments in the military permit judgment on the credibility of the
services resulting from a given change in debates , and on the extent to which con-
military pay. The effect of pay is isolated scription is or is not in the American
from all other factors which influence the tradition .
decisions of men faced with the choice of Study 2
enlisting or remaining civilians. McConnell , James M., “European Experience

Study 8 with Volunteer and Conscript Forces ,” 190
Grubert , Harry and Wether , Rodney F., pp.
“Navy Re-enlistments: The Role of Pay and The purpose of this study is to examine
Draft Pressure ,” 19 pp. European cases to find what lessons , if

tiniversity of Rochester.
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B 13 — Continued how an individual’s civilian earnings are
any, they offer for the United States. Of affecte d by military service , It is based on
primary relevance to America is the a number of recent studies which present
European experience with volunteer and evidence bearing on this issue.
conscript standing armies and their effect
upon domestic politics. Part IV — Other Studies

Study 5 Study 3
Horack , Jessie and Wilson , J r., Desmond P., Lando , Mordechai , “Health Services in the
“Military Recruitment and Militarism in All-Volunteer Armed Force,” 45 pp.
Latin America,” 21 pp. For abstract see PP 60

The purpose of this study is to examine
the Latin American experience for pos- B 14
sible insights and implications for the Athay , Robert E, “An Economic Appraisal of
military manpower recruitment problem Soviet Merchant Shipping Policy,” Oct 1971 , (Pub-
in the United States. Two objectives are lished by the University of Nort h Carolina Press ,
pursued. The first objective is to assemble 1971)
some of the basic information on Latin This book assesses the economic efficiency of
American military establishments—partic- the heavy commitment of Soviet resources to
ularly their size and methods of recruit - the merchant fleet in recent years. The analysis
ment. The second objective is to examine compares the real benefit obtained from ocean
the frequently-made assertion about Latin shipping to the real cost incurred. No attempt is
America tha t an all-volunteer military is made to demonstrate whether the rate of invest-
more prone to interventions in national ment has been optimal; but only to show if
political life than is a military establish- such investments have involved a significant
ment which relies on conscripts, economic return . The economic benefits arising

Study 7 from the expansion of the Soviet merchant
Horack , Jessie and Wilson, Jr., Desmond P., fleet , which are measured primarily in terms of
“Military Experience as a Determinant of the contribution of the fleet to the country ’s
Veteran ’s Attitudes ,” 27 pp. balance of payments , appear to have provided a

A shift from conscription to voluntarism clear margin over the economic costs of the
is expected to change the size and per- program.
hips slightly the social composition of
the veteran population. It is the objective B 15
of this study to determine whether or not Halpern , Abraham M., “Communist China as a
important social or political consequences Model of Development ,” 15 pp., (To be published
might accompany changes in the flow of as part of “Protagonist of Change ,” edited by Pro-
veteran citizens who are presumed to fessor A. A. Said , American University. Prentice-
beneftt society as a result of their mili. Hall , Sep 1970)
tary experience. The approach to the Chinese Communists regard themselves as a
problem is direct and empirical. It model for others to follow. This paper discusses
consists of an analysis of existing national the character of the model and the audiences to
opinion surveys to determine whether or which it is recommended. What the movement
not veterans possess significantly different aims to do an d what it does not aim to do is
opinions than non-veterans on matters of specified.
contemporary debate.

Study 8 B l 6
Kassing, David B., “Military Experience as a Breck ner , Norman V., Fr iedheim , Robert L.,
Determinant of Veterans’ Earnings,” 22 pp. Heselton , Jr., Leslie R., Mason , Leo S., Schmid ,

The purpose of this study is to investigate Stuart G., and Simmons, Robert H., “The Navy and
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B 16 — Continued tried to realize , and what resources has it had
the Common Sea,” 1970, (Published by the available? In exploring the answers to these
Government Printing Office) questions , this paper seeks to discover if there is

This book reports the result s of a study on how an unde rlying rationale or strategy behind PRC
ocean programs , non-defense activities off U.S. foreign policy in the current period.
shores , possible changes in the status of the sea
affect the Navy ’s role in national security. Three B 19
interactions among those who use the ocean or Coile , Russell C., “Magnetostriction Resonant Fre-
manage marine affairs are discussed. The first quencies ,” (Published in Electronics Vol. 20, No. 9,
interaction includes relationships between the Sep 1947; Also published as a part of “Ultrasonics”
Navy ’s oceanographic programs and programs of by Benson Carlin , McGraw-Hill , New York , 1949)
other Federal agencies that study, explore , or Magnetostriction oscillators have been widel y
develop the ocean . The second in cluc~es inter- used in many electronic applications, particu-
actions between Naval and other U.S. activities larly in underwater sound , since Professor
that make common use of offshore spaces and George Washington Pierce of Harvard first re-
resources. The tlthd interaction is among ported on his research in 1927. These oscillators
sovereign states concerning jurisdiction of , or have their frequency controlled by a magneto-
control of access to , ocean regions and re- strictive rod of nickel , Monel metal , Invar ,
sources. Nichrome , Stoic metal or other nickel alloys.

When a magnetostrictive rod or tube is placed in
B 17 an alternating magnetic field and clamped or

Schick , Jack M., “The Berlin Crisis 1958-1962 ,” pivoted at the center of the rod , the resonant
266 pp., 1971 , University of Pennsylvania Press fre quency of the rod is given by f’ v/sl , where f

This book traces the East-West pattern of im- is the resonant frequency in kiocycles per
p a t i e n t  negotiation followed by military second , v is the velocity of sound in the rod in
posturing and pressuring. It sheds new light on centimeters per seconL md 1 is the length of the
Dulles’ intellectualized diplomacy, Kennedy’s rod in centimeters. A nomograph has been de-
c a u t i o u s l y  balanced Berlin strategy , and signed for quick calculation of magnetostriction
Ulbricht ’s urgent gamble on the Berlin Wall. resonant frequencies.
Against a detailed background of diplomat
verbiage and tension-ridden events it points up B 20
the blind convictions and dangerous misunder- Breckner , Norman V. and Newlon , Daniel H., “The
standings on both sides that inevitably led to Oil Security System—An Import Strategy for
each incident in the continual crisis and ulti- Achieving Oil Security and Reducing Oil Prices ,”
matel y brought us to the impasse that still re- 112 pp., Lexington Books , D.C. Heath and
mains. Company, 1975

This book is an extension of earlier work pub.
B 18 lished in CNA Research Contribution 255. The

Haipem , Abra ha m M., “The PRC’s Post-Cultural operation of the Oil Security System is simu-
Revolution Foreign Policy,” 23 pp., Oct 1971 , lated and estiniates are made of the benefits of
(Published as a chapter of “Sino-American Re- this approach over an import quota or a tariff ,
lations , 1949-71 ,“ edited by Rogerich MacFarquhar , Potential administrative problems are identified
Praeger , 1972) through detailed illustrations and solutions to

This paper discusses the foreign policy of the these problems are suggested.
Peoples Republic of China from 1968-1971. It
asks three questions: What has been the PRC’s B 21
recent anal ysis of the world distribution of Patterson , Ann R. and Squires , Michael L., “Soviet
power? How has the PRC seen its own role in Naval Transfers to Less Developed Countries
this kind of world? What interest has the PRC 1956-1975 ,” 24 pp., Nov 1975. (To be published in
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B 21 has greatly reduced the effectiveness of major
Patterson , Ann R. and Squires, Michael L., “Soviet surface combatants operating alone; in particu-
Naval Transfers to Less Developed Countries lar , older major surface combatants not pos-
1956-1975 ,” 24 pp,  Nov 1975, (To be published in sessing anti-missile defenses are extremely
“Soviet Naval Influence: Domestic and Foreign vulnerable . The presence of conventional sub-
Dimensions” ed. by MccGwire & McConnell; (CNA) marines under Egyptian control in the Mediter-
75-1630.10) ranean and more modern conventional sub-

The Soviet naval arms transfer program has been marines under Indian control in the Indian
notable both for its size and for the change that Ocean has also served to change the naval
the program has created in the naval balance of balance in those areas. The navies of nation s not
power. The Soviet Union has transferred to the possessing modern anti-submarine equipment are
navies of the Third World (including Cuba) over vulnerable to attack by these submarines; the
450 ships and other craft since 1956. The trans- navies of the major powers cannot afford to
fer of large numbers of missile firing patro l craft ignore their existence.
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SECTION I I I

I. PAPERS PRESENTED AT PROFESSIONAL MEETINGS

p
P 1001 well as success. Observations are summarized of

Baumgarten , Erwin and Davies, 1. D. (RAdm , several activities which are distinguished both by
USN), “Intercontinental Transport Problems,” 12 uncertainty and in hiving survival as a charac-
Aug 1965, (Published in a summary included in the teristic outcome. From analogy with biological
Proceedings of the 1965 Annual Meeting of the communities , the stock market , and the
German Operations Research Society, Oct 1965) gambling casino, conclusions that seem germane

During the last five years , deployment of sizable to problems of national policy decision in the
military forces overseas on short notice has face of uncertainty are drawn.
emerged as a major strategic task of the United
States. This paper reviews the evolution of rapid P 1004
deployment concepts and systems from the Steinhardt , Jacinto , “Operations Research ,” (Pre-
point of view of the systems analyst. sented at the New York Meeting of the Institute of

Mathematical Statistics and the American Statistical
P 1(102 Association, Dec 1947)

Buchanan , John E. and Chiodo, Ronald A., “An Discussion of the scope and methods of opera-
Example of the Relationships Between the Uses and tions research during World War II.
the Development of Cost Estimating Relationships,”
24 Mar 1969, (Published in the Proceedings of the P 1005
4th Annual Department of Defense Cost Research Coile, Russell C., “Application of Concept Co-
Symposium, Mar 1969) ordination to Document Control ,” (Presented at

Predicting cost as a function of certain explana- 132nd Meeting of the American Chemical Society,
tory va riables and analyzin g how cost varies New York , Sep 10, 1957 at the Symposiu m on
with changes in given variables are two objec- Mechanized Data Handling)
tives of cost analysis. Here , the first objective is An organization considering the introduction of
termed prediction and the second objective , mechanized data handling for its literature will
structural analysis. Different criteria should be do considerable research on its operations before
used in the derivation of cost estimating rela- making a decision. Mechanization , per Se, as
tionships for these objectives. Not considering illustrated by the Harwell punched card indexing
the link between the uses of CER’s and their experiment and the Department of Agriculture
development may result in incorrect answers, Library trials of the “Rapid Selector ” may not
misleading concepts, or both , solve any of the problems of a particular library.

Thus, operations research on the library should
P 1003 examine the needs of the organization , the

Coyle , John P., “Prudence in Risk-Decision librarians and the users. The optimum mecham-
Making,” (Presented at Operations Research Society zation system should be useful for document
of America Meeting, May 1962; See also Prudence control as well as for information retrieval . An
II , P 1008) application of concept coordination using com-

This paper is intended to explore the responsi- puter facilities is suggested for research literature
biity of staffs , consultants and the community collections.
at large to decision makers empowered to under.
take fateful commitments. When risk decisions P 1006
are made responsibly, motives include survival as Frisch , Franz A. P. and Weir , W. Donald, “Analysis
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P 1006 — Continued “Prudence in Risk-Decision Making” (P 1003)
of Mission and Design Concepts for a Logistic makes the distinction between the evaluation
Ship,” 24 Jun 1966, (Published in Papers—7th criteria appropriate , separatel y, for the venture r
Annual Meeting, Transportation Research Forum, committed to an enterprise and the prudential
Nov 1966, Richard B. Cross Co., Oxford , Indiana; policy which values an individual venture within
Presented at the NATO Advisory Panel on Opera- the context of a portfolio of risks. This paper
tional Research Meeting on the Analysis of Systems investigates a naive analytical model in an
of Military Transportation , Defense Operational attempt to derive more explicit prudential
Analysis Establishment , Oxford , England , Jul 1966) measures of effectiveness thin the purely de-

Methods being used by the USN in acquiring the scriptive characteristics noted in the earlier
Fast Deployment Logistic (FDL) Ship differ paper.
fro m previous practices in several respects. The
methods include program phases known as con- P 1009
cept formulation and contract definition. A Coyle, John P., “Qualitative Factors in the Choice
major objective of the former is determination of a Weapons Mix for a Strategic Deterrent
of system mission and performance envelopes. Posture,” (Presented at the Operations Research
System studies which addressed problems of Society of America Meeting, Fall 1961)
defining such envelopes for the FDL ship were Discusses the problem of allocation among
performed by the Center for Naval Analyses. A alternative strategic weapon systems. Demon-
description of the analytical approach employed strates that much of the difficulty we have had
by CNA is presented here to provide a compre- with this problem has arisen neither from lack
hensive view of the overall structurin g of an of quantitative analysis nor from a pusillanimous
analysis of this type and the interrelationships hesitancy on the part of decision makers to
among its essential elements, make up their minds. It is suggested rathe r that

it is due to our failure to distinguish carefully
P 1007 enough between questions we must decide and

Baumgarten , Erwin , “Reliability and Maintenance ,” questions that are better left unanswered.
25 Jan 1962, (Presented at Military Logistics Re-
search Conference , Supreme Headquarters Allied P 1010
Powers Europe, Air Defense Technical Center Engel, Joseph E., Glazer , Herbert , and Steinhardt ,
(SADTC), 22 Aug 1962) Jacinto , “The Selection of Cargo for Air Trans-

Under which specific conditions are preventive port ,” (Reprint by Richard Clay and Company,
measures advantageous? This question is a Ltd., Bungay, Suffolk, Great Britain ; Presented at
typical operations research problem. There are the International Federation of Operations Research
several alternatives: trouble shooting, scheduled Societies Conference , Sep 1960)
maintenance , and institution of a run-in period. Air freight is now used regularl y in industry and
Each alternative has advantages and disad- the military, usually because of its speed and
vantages. l’his pape r discusses the solution of cargo protection. However , the expense of airlift
this problem. A mathematical model of the frequently leads to the use of slower , cheaper
failure phenomena is developed and practical transport such as ocean freight. l’his pape r de-
maintenance rules are derived fTom the model, scribes a procedure which may serve as an eco-

nomic basis for choosing between resupp ly of an
P 1008 inventory by air as compare d with ocean freight.

Coyle, John P., “Prudence Il—An Analysis of
Measures of Effectiveness Related to Survival ,” 18 P 101 1
Mar 1963 (Published in Proceedings of the Camp. Glen D., “Operations Research: A Compre-
Tripartite Symposium on M ilitary Operations Re- hensive Scientific Aid to Executive Decision ,”
search , Jun 1963) (Lecture delivered at the US. Naval Medi cal Re-

An earlie r , more genera l pape r , entitled search Institute , Bethesda , Mary land , 16 Mar 1951)
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P 1011 — Continued Diving Submarines ,” (Published in Transactions of
Discusses operations research: whit it is; how it the Ocean Science and Ocean Engineering Con-
functions; is it new; and wha t further achieve- ference , Jun 1965)
ments may be expected. In small submarines designed to dive deep,

energy required for diving and rising is an
P 1012 appreciable fraction of their total supplies ,

Barfoot , Charles B., “Stochastic Duels in which hence worthy of attention. Energy demand for
Each Contestant ’s Shots Form a Markov Chain ,” vertical motion consists of two parts: work
(Published in the Proceedings of the 5th Inter- against hydrodynamic drag, and work to offset
national Conference on Operation Research, Jun the difference in compressibility between sea
1 969 , availab le from Tavistock Publications water and submarine. Steep dive angles are
Limited: Presented at the Operations Research recommende d to save propulsion energy. Work
Society of America/The Institute of Management done to offset compressibility is recovered as
Sciences Joint Meeting, San Francisco , California, vertical propulsion. Nevertheless , the amount so
May 1968) done should be minimized, in order to hold

This paper presents some further developments down energy losses entailed in doing it. Energy
in the theory of stochastic duels for situations for vertical motion can be carried in chemical or
in which the shots by each contestant form a mechanical accumulators , or a ballast to be
Markov chain with constant transition prob- dropped. The two can be compared by means of
abilities. In these duels the two contestants , A specific potential , defined as the capability of an
and B, are assumed to have an unlimited supply accumulator in foot-pounds divided by its
of ammunition , to fire at constant intervals of weight in pounds. For ballast , specific potential
time, a and b, respectively, and to duel until is potential energy per pound , measured above
one is killed. For these conditions , the prob- bottom , and is nu mericall y eq ual to the water
ability P(A) of contestant A winning the duel is depth. Other suitable accumulators have con-
given for the case where (1) both contestants stant specific potentials of 10 .000.
begin with unloaded weapons and have tactical
equity, and (2) contestant A has the advantage P 1015
of surprise and can fire y rounds at B before the Morton , Anton S. and Fisher , Fra nklin M .,~~“The
two-sided duel begins , where y is a random Cost Effectiveness of Reenlistment Incentives in the
variable. Potential applications of models of this Navy ,” (Presented at 28th Annual Meeting, Opera-
type to duels between weapons are also illus- tions Research Society of America . Nov 1965)
trated , and further areas for research are dis- This paper describes the methodology developed
cussed, at the Institute of Naval Studies , Center for

Naval Analyses , to estimate cost/effectiveness of
P 1013 reenlistment incentives.

DiBona , Charles J., “Trends in Research and *Dep (j,5menf of E~~nomics, Massachusetts Institute of
Development,” (Presented at 22nd Military Opera- Technology
tions Research Society Meeting, Naval Post Grad-
uate School , Dec 1968) P 1016

The evidence suggests that in our Research and Coile, Russell C., “Operations Research,” (Presented
Development program there has been less ex- at the 6th New England Quality Control Con-
ploration of alternatives and higher expenditures ference of the American Society for Quality Con-
durin g the past 10 or 15 years. In this pape r , trol , Worcester Massachusetts, Oct 3, 1952)
some suggestions on how this trend can be During Worl d War II , mathematicians , physicists .
changed are made, chemists , biologists , etc., were asked by the

military to carry out research on various prob-
P 1014 lems of operations , intelligence and logistics.

Marbury, Fendall , “The Vert ical Mobility of Deep- This application of the scientific method to war
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P t0 16 — Continued Proceedings of the NATO Science Committee, Ad-
time problems would now appear to have many visory Panel on Operations Research Meeting, 27
similar applications in industry. Quality control Jun 1966)
statisticians should be on the alert to employ The first part of this paper outlines the general
these operat ions research principles and broaden approach to force planning problems which has
the service they supply to management. been followed in CNA in several of its major

studies. It serves as background for the second
P 10 17 part which identifies the principal types of

Augusta , Joseph H. and Jenner , Richard A., “The operational data which are required as inputs for
Marine Corps Cost Mode l ,” (Published in DoD 4th ASW cost-effectiveness analyses and covers data
Annual Cost Research Symposium Proceedings, Mar requirements in the ASW weapon field in some
1969) detail.

This paper describes how input-output can be
used as a cost model. It presents the structure P 102 1
and sample results for a model of a simplified O’Donnell , Frank H., “The Air Launche d Ordnance
military organization. Study Model ,” (Published in the Procee dings of the

2nd Symposium on Increased Survivability of Ai r-
P 1Q18 craft , Department of Defense/RAND Corporation .

Augusta , Joseph H., Jenner , Richar d A., and 16-20 Fcb 1970)
Tullier , Pierre M ., “Decision Models for Mainten- The Air Launched Ordnance Study (ALORS)
ance and Logistic Planning in Combat ,” (Published Model compares various tactics—force and
in the Proceedings of the 22nd Meeting of the ordnance mixes. The model emp loys expected
Military Operations Research Society, Dec 1968) value rather than Monte Carlo methods and is

In thi s paper the authors show that effective highly parametric. Tactical allocations of aircraft
maintenance planning requires (a) an accurate may change throug hout the war , as allowed by
projection of future maintenance needs and (b) changes in attrition due to interceptors , for cx-
a forecast of the secondary effects on maint en- ample. Enemy surface to air missile capabilities
ance stemmin g from changes in maintenance may also be reduced due to friendly air attack .
needs. A model is presented which handles the Finally the model may be run in a requirements
first problem by means of a set of stochastic mode . A specific level of target destruction can
matrices and the second by input-output be specified and the model can calculate aircraft
analysis. and ordnance assets needed to achieve it.

P 1019 P 1022
Augusta , Joseph I-I . and Jenner , Richard A., “Input- Code , Russell C., “Financial Planning of a Pro-
Output as an Aid to Military Decision Making,” fessional Society Meeting, ” (Presented at the 22nd
(Presented at the 34th National Meeting, Operations National Meeting, Operations Research Society of
Research Society of America , Nov 1967: Published America , 8 Nov 1962)
in Bulletin of the Operations Research Society of In order to plan for the facilities and determine
America , Vol. 16. Supp lement 2 , Fall 1968) the registration fees to be charged to cover the

This paper briefly describes how input-output costs of the meeting, a detailed examination of
analysis can be used to account for the inter- the 20 national meetings of ORSA already held
relationships in a military organization that corn- was undertaken. This paper summarizes available
plicate estimating the resource implications of data on reg istration at previous meetings , pro-
alternative forces. portio n of members , non-members and students

attending, location of meetings , registration fees
P 1020 charged , numbers of invited and contributed

Saumgarten , Erwin .  “Operational Data Re quire- papers , and costs and attendance at meeting
ments for ASW Studies ,” (Published in the mixers , luncheons and dinners.
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P 1023 P 1026
Code , Russell C , “An Example of Optimum Dis- ColIc , Russell C., “A Library Machine for Chemical
tribution of Effort ,” (Presented at the 2nd Annual Literature ,” (Presen ted at the 118th National
Meeting, Operations Research Society of America, Meeting of the American Chemical Society at
22 May 1954) Chicago , Illinois, Sep 1950)

An examination has been made of the distribu- A library machine using microfilm is propose d
tion of initial investment in the construction of for use with the million abstracts now available
a Ui-IF TV station among the major transmitting for chemists. The problems of information re-
components; TV transmitter , tower and UHF trieval have not receive d as much attention as
ante nna. Current cost figures have been used in those of searching, translating, abstracti ng and
a determination of the best balance of ex- editing chemical literature. However , a library
penditures to obtain the maximum TV coverage machine based on the research by Dr. Vannevar
for the minimum investment. Bush at MIT on his “Rapid Selector” may assist

research libraries ,
P 1024

Code , Russell C., “A Mechanized Library,” (Dc- P 1027
livered on 18 Jul 1951 during a broadcast of the Friedheim , Robert L., “The Marine Commission ’s
General Electric Science Forum program over radio Deep-Seabed Proposals—A Political Analysis,” (Pub-
station WGY , Schenectady , New York ) lished in “National Policy Recommendations ,” Pro-
Discussion of library machines being developed ceedings of the 4th Annual Conference of the Law
to aid modern libraries in the storage and sub- of the Sea Institute , Jun 1969)
sequent searching for information. The Marine Science Commission’s proposals for

the deep-seabed must be evaluated on a number
P 1025 of criteria. But the one criterion that probabl y

Breckner , Norman V ., “Some Dimensions of will be dominant in the action phase is the
Defense Interest in the Legal Deimitations of the political. Thus the Commission proposal for an
Continental Shelf ,” (Published in “National Policy International Registry for the deep-seabed must
Recommendations ,” Proceedings of the 4th Annual be examined as a political document. There are
Conference of the Law of the Sea Institute , Jun two ways of doing this: First , it can be con-
1969) sidered as an examp le of political theory or

There are several interrelated issues of U.S. de- theories; the author has done this to some
fense interest in the question of selecting a exte nt in another paper (A 1012). Second , it
relatively wide or relatively narrow legal con- could be thought of as a proposal which fits the
tinental shelf around the world. Some are : dif- opinions of the requisite number of States to be
ferences among naval powers in fre quency of adopted or fail of adoption. A little of both
use of the seabed and in regions of preferred methods are used in this paper.
use ; the relative surety of a coastal State ’s naval
access to its own shelf areas and to the deep P 1028
seabed covered by the concept of freedom of Heselton , Jr., Leslie R., “A Framework Towards a
the seas, compared to the somewhat more un- Seabed Regime,” (Published in “National Policy
certai n access to the seabed within another Recommendations ,” Proceedings of the 4th Annual
State’s shelf delimitation; the possibility that Conference of the Law of the Sea Institute , Jun
different military employments of the deep sea- 1969)
bed will be affected differently by the deep- Submits a broad framework on which to build a
seabed legal regime that ultimately evolves fro m precise set of rules to govern the exploitation of
managing non-defense resources; the terms , if the resources of the seabed and subsoil of both
any, under which the U.S. Navy might be at a the continental shelf and the deep-seabed. The
relative disadvantage if seabed areas off U.S. framework is a beginning not a final regime.
shores are not under national jurisdiction for
purposes of exploiting resources.
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P 1029 is a period short enough so that at least some of
Wilson , Jr., Desmond P., “Alternative Future s in the firm ’s factors of production are fixed and
the Cuban Revolution ,” 22 pp., Oct 1970, (Pre- indivisible. The firm will be assumed to maxi-
sented at the Southern Political Science Association mize some utility function belonging to its
Fall Meeting, 7 Nov 1970; Published in ORBIS Vol. decision-maker , subject to production function
XV , No. 3, Fall 1971) constraints on resource use . Production is to be

This paper discusses three options for future assumed that all prod ucts are produced in the
Cuba n economic , political and military affilia- same plant so that there are interactions in the
tion. The first one is essentially the present decisions to allocate resources among the dif-
situation—a continuation of a highly authori- f e r e n t  products. These products will , in
tarian government which labels itself communist addition , be assumed to be sold in markets
and maintains close ties with the Soviet Union. where demand is uncertain.
The second alternative future is a return of
Cuba to U.S. hegemony. The thir d option is the P 1032
evolution of Cuba toward some greater inter- Schwartz , Lawrence E., “Large Step Gradient
national autonomy sometimes referred to as a Methods for Decomposable Nonlinear Programming
“Yugoslavia in the Caribbean.” Histori cal Problems,” (Presented at the Conference on Opti-
evidence points in the direction of continued mization , University of Keele , England , 25 Mar
ties with the Soviet Union and because of Soviet 1968; Published in “Optimization ” edited by R.
and U.S. competition the Cuban Revolution will Hetcher , Academic Press, 1969)
continue to be an international concern with Several new algorithms for solving large-scale
global and not simply regional implications. nonlinear programming problems having a

special structure are presented. These problems
P 1030 occur in economics and in certain related con-

Blechman , Barry M., “The Consequences of the texts. The constraint set in problems of the type
Israeli Reprisals on Patterns of Interaction Between to be considere d contains both nonlinear and
Israel and the Neighborin g Arab Nations ,” 26 pp., linear functions , the linear portion of the con-
(Presented at the 66th Annual Meeting of the strain t matrices having the usual block diagonal
American Political Science Association , Sep 1970) or staircase structure . Many otherwi se mdc-

This analysis is restricted to three of the most pendent linear blocks are linked together by a
basic motivations for reprisals , to compel target relatively small number of nonlinear connecting
nations to take positive steps to stop private relations.
inf Iltration; to take steps to stop actively
sponsoring hostilities with Israel; and , to compel P 1033
target governments to improve general relations Schwartz , Lawrence E., “An Inventory Model for
with Israel. The analysis will attempt to measure Multistag e Production Processes,” (Presented at the
the degree to which the reprisals satisfied these Join t Meeting of The Institute of Management
motivating considerations. Sciences and the Operations Research Society of

America , I May 1968)
P 1031 This paper develops a model to determine the

Schwartz , Lawrence E ., “Application of Nonlinear optimal sizes of the inventories that a firm or
Programming and Bayesian Statistics to the Theory government agency having a multi-stage pToduc-
of the Firm,” (Presented at the 6th International tion process should maintain. A subsidiary aim
Symposium on Mathematical Programming, Prince- is to determine a set of transfer prices so that
ton University, 15 Aug 1967) rational tradeoffs can be made between in-

In the primal , optimal input and output levels ventories of spares and semi-finished parts on
of an n-product monopolistic firm , operati ng in the one hand and stocks of capital and labor
the short run , are to be obtained. The short run skills on the other. The model thus allows a
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P 1033 — Continued Ship Control Systems Symposium at Foxhill , Bath ,
firm ’s management to take advantage of both U.K., 26-28 Sep 1972)
the informational and the incentive effects of Use of automation can reduce the manning of
decentralized markets. These transfer prices also future design U.S. Navy ships by about 30 per-
allow resource allocations and reallocations to cent immediately and by 40 percent in the
be made without resolving the model each time l980s. The technology is available now , but
for new optimal values, changes of the Navy management organization

and select changes in Navy operative directives
P 1034 and procedures must be made if use of this

Broussalian, Vartkes L., “The Present Value Cri- technology is to provide real reductions of
ten on in Military Investments,” 10 pp., 21 Sep manning in future new-construction ships.
1966, (Presented at the Operations Research
Society of America Meeting, Oct 1966) P 1037

This paper discusses the reasons why the present Butterly, Peter J., “Position Finding for Multip le
value criterion , to which logically discounting Indistinguishable Signal Sources ,” 20 pp., Jul 1973 ,
leads up, is not appropriate for nonmarketable (Published as (CNA)l301-73 ; Presented at the 32nd
invest ment decisions , of which a substantial pro- Military Operations Research Symposium)
portion of military systems analyses constit utes In this paper the general proble m of utilizing
a sub-class, position-related observations to determine source

position in the presence of a multip licity of
P 1035 indistinguishable signal sources is considered =

Buc , Bernard J., “Some Analytical Elements of from a Bayesian viewpoint. The treatment is
Fleet Air Defense Planning,” 35 pp., Nov 1971, directed towards ascertaining what is known
(Presented to the Chief of Naval Research , Ministry subsequent to the observations and consists
of Defense, Whitehall , London , Nov 1971) mainly of the derivation of procedures to pro-

Advancement in the technology of surface-to-air vide this knowledge. Results previousl y obtained
missiles has led to the recent development of a in a comparable treatment of the single source
much more sophisticated threat , the anti-ship problem are incorporated in these procedures.
cruise missile, which can be launched by air-
craft , surface ships, or submarines and guided to P 1038
its target by either autonomous or linked Gray, Burton C., “A Military Manpowe r Projection
guidance in a wide variety of altitude , speed, and Simulation Model ,” 24 pp., Apr 1973, (Pub-
range combinations. Responses to such a threat lished as (CNA)804-73; Published in the Pro-
have resulted in a wide spectrum of prospective ceedings of the International Congress on a Pro-
systems including electronic warfare to aid in grarnm ing Language (APL Congress 73) Aug 1973)
the detection , classification and confusion of the The Enlisted Personnel Projection and Simula-
missile’s platfor m and guidance system. The tion Mode l (EPPSM) has been developed for the
relative expense and capabilities of these sys- Navy as an aid to manpower planners and
tems , however , preclude a simple choice and analysts concerned with projecti ng future man -
necessitate some form of analytical treatment to power structures. The paper includes the details
aid the selection from amongst alternatives. This of the model theory and interpretation and a
paper considers some of the elements of such an description of the programming environment ,
analysis. logic, and characteristics of the implementation ,

togethe r with an indication of the procedure to
P 1036 change and augment it.

Cotton , James L., Karas , Robert E. (Cdr., USN),
and Linnell , Richard D., “U.S. Navy Ship Auto- P 1039
mation ,” 27 pp.’ Feb 1972 , (Presented at the 3rd Borgstrom , Robert E. (DP2 , USN), “Non-Spatial
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P 1039 — Continued Memorandum (CNA)155-74 ; presented at 31st
Interaction; An Altern ative Approach to h ans- Military Operation s Research Symposium , Jun
portation Geography,” 6 pp., Jan 1973, (Presented 1973)
at the Annual Meeting of the Middle Atlantic This paper first discusses defense resource
Division of the Association of American Geogra- planning under McNamara and shows how his
phers , Jan 1973) system worked. It then shows how the Laird

The geography of passenger transportation has system worked , and compares the major dif-
long been biased by the presumption that a ferences between the McNamara and Laird sys-
functional relationship exists between measur- tems. Next , it highlights the role of the partici-
able distances and the interaction of objects pants in the Laird system and the kinds of
with other places. Consequently, and with few analysis used in the key decision documents in
exceptions , scientists of spatial interaction have the system. Finally, it summarizes some major
viewed trsnsportation systems as networks of conclusions to be drawn from this history of
conduits through which inanimate objects defense resource planning.
stochastically flow. In doing so they have
assumed that it is the pair of cities which inter- P 104 2
act , and they have forgotten that it is a popula- Barfoot , C. Bernard , “Some Anti-Armor Models
tion of individual decision makers within each Used in U.S. Marine Corps Planning Studies ,” 19
city who are somehow motivated to travel from pp., Aug 1974 (Presented at the Conference on
place to place. Viewing transportation geography Mode l in g  Land Battle Systems for Military
in this way, an alternative methodology is to Planning, Munich , Germany, 26-30 Aug 1974)
consider not the geometry of sites and routes This paper presents some analytic models of
but to attempt an underst anding of socio- combat that have been used in planning studies
cultural associations, the basis of what may be by Headquarters , U.S. Marine Corps , in support
called , non-spatial interaction , of decisions regarding the procurement of al-

ternative anti-armor weapons.
P 1040

Kozman , Theodore A. and Forrester , J. H.,~’ P 1043
“Pulsatile Flow in a Modeled Stenosis ,” (Presented Forst , Brian E., “Quantifying the Patient ’s Prefer-
at the 26th Annual Conference on Engineering in ences ,” 19 pp., Oct 1972 (Presented at the con-
Medicine and Biology , Sep-Oct 1973) ference conducted by Health Services Research,

A theoretical investigation of pulsati le laminar , Tucson , Arizona , Oct 1972)
axisymmmetric flow of of incompressible , New- This paper describes a methodology for de-
tonian fluid through a rigid converging-diverg ing picting, in an explicit , quantitative statement , an
tube is undertaken. Through this study it is individual’s tastes for the elements that comprise
hoped that an insight into the differences be- “health status.” This quantitative expression is
tween the steady state and time dependent referred to interchangeably as the “preference
shearing stess, pressure , and separation region function ” or “disutility function. ”
will be gained. This paper briefly discusses the
theoretical fomulation of the problem and gives P 1044
an example of the type of results which can be Moore , Arnold B., “Experience with the Planning,
obtained from such a solution - Programming and Budgeting System in the Federal

Engineering Science and Mechanics Depzrtmenr . University Government ,” 9 pp., Apr 1969 (Address presented
of Tennessee at the  Univers i ty  of Chicago Management

Conference)
P 1041 Discusses the primary features of the PPB Sys-

An ger , Thomas E., “Some Critical Thoughts on tem ; evaluates the performance of the system in
Defense Resource Plann ing and the Role of the Defense Department; and points out some
Analysis,” 2 1 pp., 28 Jan 1974 (Published as major problems affecting the use of PPB and
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P 1044 — Continued The work on which this presentation is based
economic analysis as a basis for planning in the was done in response to a request for studies of
Federal Government. the Soviet perception of the strategic-arm s race.

First some methodological questions are pre-
P 1045 sented and then a general description of some of

Friedheim , Robert L., Goudreau , Karen , and the important issues is discussed.
Kadane , Joseph B., “Forecasting the Outcome of
Lange Negotiations Among Many Parties Using Con- P 1047
tent Analysis,” 29 pp., Oct 1975 (Presented at the Coile, Russell C., “Bibliometric Studies of Scientific

• Operations Research Society of America Meeting, Productivity,” (Presented at the annual meeting of
Nov 1975; (CNA) 1446-75) the American Society for Information Science , San

l’his paper gives an analytic structure for fore- Francisco , Ca., Oct 6, 1976)
casting the outcome of large negotiations. First , Scientific productivity is one of the problem
statements of policy of decision-makers are areas of information science. How many papers
thematically content-analyzed. The thekne s are might a chemist publish during his professional
arranged in variables and interval-scaled to rep- lifetime? Various mathematical models have
resent intuitive underlying distance. The pref- been reviewed and the Weibull distribution has
erences of parties that have spoken are foun d, been examined for applicability.
and a regression is used to estimate preferences
of those who did not. The median is used to P 1048
indicate the outcome on a variable against which Coile, Russell C., “Operations Research on Publica-
no amendment succeeds if preferences are tion Productivity ,” (Presented at the Joint National
unumodal. Finally utilities for packages of Meeting of the Operations Research Society of
several issues decided together are estimated , America and The Institute of Management Sciences,
with frequency of mention as a measure of Miami Beach , FIa., Nov 4, 1976)
salience. The 15 year Inde x to Operation Research

Carnegie.Meilon University Volumes 1-15 , 1952-1967 has been examined as
a source of data on publication productivity of

P 1046 operations research authors . Fisher ’s logarithmic
Shulsky, Abram N ., “Soviet Perceptions of the series and Simon’s Yule distribution seem to
U.S. — USSR Rivalry,” 11 pp., Mar 1976 (Presented give better fits to the observed frequency distri-
at a Conference on Soviet Perceptions, Apr 1976 , butio n that predictions by Lotka ’s Law of
Sponsored by Advanced Research Projects (CNA) Scientific Productivity.
76.0447)
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SECTION I I I

J. OTHER CENTER FOR NAVAL ANALYSES PUBLICATION S

M lOO l M 1004
Averill , Felix E., “The Development of the Center “Operations Evaluation Group, 20th Anniversa ry
for Naval Analyses,” 1968 Conference on Operations Research ,” 134 pp., May

This brochure presents information about the 1962 , AD 715 685
Center for Naval Analyses. It includes its The Chief of Naval Research called the con-
missions, responsibilities, structure and a brief ference on operations research in honor of the
review of its history and that of its predecessor twentieth anniversa ry of the Operations Evalua-
organizations. tion Group. The conference had two purposes;

first, to survey the past accomplishments ,
M 1003 present activities , and future plans of military

Coyle , John P., “Contnibutior ~ of Public Policy and operations research groups in the United States
Long-Range Plans to Urban Evolution ,” (Reprinted and abroad; and , second , to hear and discuss
by Richard Clay and Company, Ltd., Bungay, papers on new techniques and unsolved prob-
Suffolk , Great Britain) lems in operations research , education for opera-

A concept is developed describing the evolution tions research and new fields of application , and
of the city as an intricate teleological current ideas regarding the organization and
mechanism which generates its objectives direction of military operations research groups.
intrinsicall y. In the essentially political environ-
ment in which broader policy decisions are M 1005
made it is observed that the appreciation of O’Keefe, William F., “The Center f or Naval
quantitative analysis tends to be less responsible Analyses in 1969,” 21 pp.
than in an executive organization . Of equal im- This brochure presents the Center ’s objectives ,
porta nce, the refore , to the competence of the organizations , methods of formulating the study
quantitative basis offere d for decisions is the program, highlights of the 1969 program , plans
orga nization of large and fateful programs into and future programs , and the Policy Council. It
an evolving sequence or pattern of decisions reviews managerial practices and the concept
allowing feedbacks from experience to validate underlying a not-for-profit organization .
the process on its own terms. As land-use pat-
terns are determined largely by the peculiarities M 1006
of the competitive market , Government land-use Miller , Melvin D., “A Kinematic Solution to Opti-
control can be achieved only through calculated mizing the Design of Intercept Bar riers ,” 4 Jun
interference with this market. Attempts at 1967 , (A thesis submitted to George Washington
regimentatio n into a preconceived ultimate use University, School of Engineering and Appiied
are of questionable value. Not only are govern- Science)
ment powers too limited , but controls act so The purpose of this thesis is to derive anal yti-
slowly that the ultimate conception is outdated cally a set of decision aids which will assist a
before it takes effect. Regulation should rather Naval commander in dep loying his available
seek to exploit the operation of the market as forces in the most effective intercept barrier for
an arbitration device , which can automatically a given tactical situation . A barrier is the dis-
seek socially optimum land-use patterns , position of units placed so that an enemy must
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M 1006 — Continued This pape r applies the methods of algebraic
penetrate the barrie r to reach an objective . The topology to the analytic problem of existence of
barrie r commander will attempt to thwart the an inverse function . Given a continuously dif-
enemy - by using the barrier units to intercept all ferentiable function on subset of real n-space,
penetration attempts. To achieve interception , - the existence of an inverse on the whole set is
the barrier commander must receive time ly reduced to some conditions on the behavior at
noti ce of the position and intentions of pane- the boundary . While not necessary , these condi-
trators , and must have an interceptor in a favor- tions hold in a wide variety of cases.
able position to close the enemy. l’his is a basic
problem for the Naval commander faced with M 1011
the task of administering a blockade or quaran- “Annual Report of the Boar d of Overseers of the
tine operation. It is the responsibility of the Center  for Naval Analyses,” (CNA Report
commander to manage his forces so that they (CNA)323.7 1 for the period ending 31 Aug 1971 ,
are used efficie ntl y to achieve his objectives. AD 739 380; CNA Report (CNA)l 792-72 for the

period ending 31 Aug 1972; (CNA)l646-73 for the
M 1008 period ending Aug 1973; (CNA)568-75 for the

Kams, Charles W., “An Application of Lanchester ’s period ending Aug 1974; and , Report for the
Equations to Amphibious Assaults,” 19 pp., 31 Dec period ending Aug 1975 for period ending Aug
1953, Operations Research Group Study No. 1, 1976)
(Presented at Operations Research Society of This report is issued by the CNA Board of
America Meeting, 22 May 1954) AD 720 409 Overseers to executives of the Departments of

This study presents several mathematical models Defense and Navy who are responsible for the
of assault operations in which a superior force contractual relationshi p between the University
of attackers attempt s to land on an unfriendl y of Rochester and the Navy. CNA is charged
beachhead. These simplified models may be used with conducting a continuing program of re-
in proble ms associated with the length of battle search , studies , and investigations that will assist
and the number of attacker casualties. The Navy officials in making policy decisions and
assault on Iwo Jima is examined to show how with providing the Department of the Navy with
the length of battle and the attacker casualties operational capabilities. It also contains the
might have varied with changes in the sizes of management’s annual review of work ac-
the initial forces and the replacement rates of complished by CNA during FY 71 and a review
the two opponents. of the Center ’s organization structure , the use of

government resources , and the plans and pro-
M 1009 grams proposed for FY 72.

Noah , Joseph W., “Cost Analysis in the Center for
Naval Analyses ,” 6 pp. 19 Mar 1965 , (Published as M 1012
(CNA)43-65) AD 616 359 Herrick , Robert W., “Gorshkov Makes the Case for

This document reports the plans and activities Further Great Expansion of Soviet Navy : A Current
of the cost analysts within the Center for Naval Series of Articles in Morskoi Sbornik by Fleet
Analyses. It is intended to inform and draw Admiral Sergey Gorshkov Commander in Chief,
comments from interested Naval officers asso- Soviet Navy,” 74 pp., Oct 1972 , (CNA Publication
dated with the Center for Naval Analyses, from (CNA)156 1-72 , 19 Oct 1972)
the management and project leaders in CNA , This paper contains preliminary analysis on a
and from those outside of CNA engaged in series of articles written for Morskoi Sbomick
similar activities. (Naval  Digest) by Fleet Admiral Sergey

Gorshkov, Commander in Chief of the Soviet
M 10 10 Navy . It points out that while Gorshkov’s pro-

SinaI , Fred R. (RD 3, USN) , “A Global Inverse fessed aim is to foster unity within the Soviet
Function Theorem ,” II  pp., Apr 1971 Navy as to its proper role under existing
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M 1012 — Continued This paper discusses the resource planning in-
ci rcumstance s, his real objective is to justif y a volved in the preparation of the annual defense
vast naval construction program. Using historical budgets , and the role anal ysis plays in this
examples to convey proper role in the defense process. Chapter 2 deals with the process by
of the Soviet Union , Gorshkov interprets every which decisions about the size and allocation of
occurrence in both Tsarist and Soviet Russian the defense budge t are made . Chapter 3 dis-
history to demonstrate that the USSR has an cusses in more detai l the contribution of
urgent need to get about building the much analysis to the decision process , and the li mita-
large r navy he holds as necessary for defense tions on what analysis can contribute. Chapter 4
against the Western States and furtherance of summarizes the lessons that decision makers and
the USSR’s expanding maritime interests. This analysts should remember about the decision
analysis proceeds on the assumption that process and the role of anal ysis. It concludes
Gorshkov’s interest is not that of an historian with suggestions on ways to improve the de-
and tha t he is not interested in writing an objec- cision process that would change current prac-
tive naval history, but that he is concerned with tices without requiring fundamental changes.
the further development of the Soviet Navy and
is using military policy and strategy. M 1015

Herrick , Robert W., McConnell , James M., and
M 1013 McGwire , Michael K.,* “Ad miral Gorshkov on the

Hibbs , Norma J., “An Introduction to the NARM ,” Soviet Navy in War and Peace ,” 1973 , (The
10 pp., 1972 , (Published as (CNA)l684-72) Gorshkov Series of articles were published in

This view of the Navy Resource Model (NARM) Morskoj Sbornik between Feb 1972 and Feb 1973 .
is intended for the reader who is not already Issue Nos. 2-6 , 8-12 for 1972; 2 for 1973: Pub-
familiar with the NARM and wants to gain a lished as (CNA)651.73. 10 , 968-73 , 1303-73.30 and
general understanding of how it works. Since 100-74; see also CRC 257)
1969 the services have been req uired to develop In February 1972 the Soviet Navy ’s monthl y
their preferred programs within a fiscal con- journal , the Nai ’al Digest, began the publication
straint set by the Secretary of Defense . Today ’s of a series of 11 articles by Ad miral of the Fleet
Navy planner chooses force levels , major pro- Sergey Gorshkov , Commander in Chief of the
curement programs , and ship and aircraft op. Soviet Navy. The general title of the series was
crating policies; constrained by the fixed budget , “Navies in War and Peace.” The series of three
he achieves increases in one area only by giving working papers is devoted large ly to a summary
up resources in another. It became desirable to presentation and an analysis of the rationale
have an automated techni que that would rapidly presented by Gorshkov for building an even
and consistently determin e the resources needed larger Soviet Navy.
for the many broad choices open to Navy de- *Center for  Foreign Polic,v Studies . Dai housie tJnh ’err it ,
cision makers within fisca l guidance . The Center Canada
for Naval Analyses dev~Iope d the Navy Resource
Model (NARM ) for this purpose. Given data M 1017
that describes a base year . and a force structure “Systems Evaluation Group Study Program ,” 22
of ships and aircraft that is desired in future pp., Feb 1974 (Published as (SEG)656-72.lO)
years , it will develop a consisten t program for This document provides a listing of major
those years. studies currently undertaken or previously

accomplished by the Systems Evaluation Group
M 1014 (SEG) of the Center for Naval Analyses.

Ange r , Thomas E., “A Critical Review of Defense
Resource Planning and the Role of Analysis,” 32 M 1018
pp., M ar 1973, (Published as (CNA)864-73) Dismukes , N. Bradford , “Warti me Missions of the
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M 1018 — Continued beginning at U.S. entry into the war , the pre-
Soviet General Purpose Force Navy,” 19 pp., Sep vious campaign is used as a basis. The predicted
1973, (Published as (CNA)l717-73) total losses agree fairly well with the historical

This paper deals with conjecture d changes in the results , but begin to break down , when cx-
warti me missions of Soviet “General Purpose” tended beyond 12- 18 months , as changes in
naval forces as the Soviet naval leadership ad- weapon systems and training become effective.
justs the roles of its existing and planned naval
systems to meet changing strategic and technical M 102 1
realities. It examines briefly the character of the Anger , Thomas E. and Kanter , Herschel E., “Navy
changing strategic and technical realities. It Responses to Changes in the Defense Resource
examines briefly the character of the changing Planning Process ,” 24 pp., Mar 1973, (Published as
strategic setting; hypothesizes several possible (CNA)644-73)
Soviet responses; and concludes with a brief This paper begins with a review of the
review of several implications for Western McNamara system , shows how the Laird system
planners which appear to follow from the works and how it differs from the McNamara
analysis. system, and ends with a discussion of changes in

the Navy’s plann ing process.
M 1019

O’Neill , David M. and Stephan , Robert A. (Cdr., M 1022
USN), “The New High Cost of Military Manpower,” Kent , Clement F., “A Maximization Problem ,” 13
18 pp., May 1972 , (Published as (INS)57-72) pp.,  Jun 1962 (Published as Memorandum

The significance of the All-Volunteer Armed (OEG)705-62)
Forces (AVAF) pay raises is much broader than The following mathematical problem has arisen
merely attracting more people to volunta rily en- in the context of economics, but is sufficiently
list in the military services. This paper addresses interesting to be stated as an independent math-
the proble m of finding ways to compensate for ematical problem.
the increased cost of manpower through in-

- The Problem: Given the following pair ofcreased productivity and more months of on- equationsthe-job effectiveness per accession . The dis- ncussion is divided into four sections: Civilianiza- i (I)
tion , Capital/labor substitution , Procurement
Alternatives , and Reduction of non-effective n 2 2ti me. It is to be emphasized that our efforts are j x1 H (2)
directed toward making people aware of the
broad issues involved and pointing out areas for consider solutions x , x ,.. - x.., where x- aremore detailed study rather than advocating one 1 2 II 1

or another specific action to be taken , non-negative real numbers .
M 1023

M 1020 Kelly, Anne M., “Briefing on Soviet Port Visits and
Tyson , James K., “Application of ASW Campaign the Internationalist Mission of the Soviet Navy,” 33
Esti mation Procedures to the World War II Battle pp., 6 Jan 1975 (Published as Memorandum
of the Atlantic ,” 14 pp., Nov 1972 , (Published as (CNA)19-75)
(CNA)l754-72) This briefing discusses port visits, their use and

A simplified analytical method is used to “pre- effectiveness as instruments of Soviet Foreign
dict” merchant ship and U-boat losses for two Policy.
time periods of the Battle of the Atlantic. Pre-
diction for the first 18 months of the war begin- M 1024
ning in September 1939, is based on World War Shulsky, Abram N., “Gorshkov on Naval Arms
I expe rience. For the second 18-month period , Limitations: KTO KOGO?” 20 pp., Jan 1974
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M 1024 — Continued About its Interventio nay and Political Uses,” 7 pp.,
(Published as Memorandum (CNA)2005-74.lO) Feb 1976 (Published as (CNA) 76-0217)

In his series “Navies in War and Peace ,” Admiral In recent years , the Soviet Air Force (in par-
of the Fleet of the Soviet Union S. G. Gorshkov ticular , the Military Transport Aviation branch)
presents a generally pessimistic view of the naval has been used in the military intervention in
ar ms limitation agreements of the period be- Czechoslovakia , and to support Soviet foreign
tween the two wor ld wars. He notes that they policy aims in the Middle East and Angola. We
did not achieve their stated purpose of naval have , however , been unable to find any refer-
arms limitation , and that “from the mid-l930’s, ence to these or similar uses of the Soviet air
a new unrestrained and in no way regulated force in the open Soviet literature ; this contrast
naval arms race began .” He borders on sarcasm with a growing willingness to allude to such
in his description of the successive naval con- questions with respect to the Soviet Armed
ferences as “the war of the diplomats for Forces as a whole , or with respect to some of
supremacy at sea.” the other services.

M 1025 M 1027
Borgstrom, Robert E. (USN), Goudreau , Kenneth Kaufman , Alfred I ., “On The Theory of Passive
A., and Kuzmack , Richard A., “Installations Plan- Acoustic Detection ,” 58 pp., May 1977 (Published
ning,” 250 pp., 1 Jul 1971 , with appendices A , B, as (CNA) 77-591)
C , a n d  D (Publ ished as M e m o r a n d u m  Presented is a critical review of the fundamental
(C  N A )  1 5 2 -7 1 - 1 0 , (C N A )  1 5 3-7 1 , a n d  ideas that underlie the conventio nal theory of
(CNA) 154-7 1.lO) acoustic detection. This review is constructed

This paper responds to a request from the Secre- around the suggestion that acoustic detection
tary of Defense to conduct a selected analysis of apparatus be employed for collecting informa-
Installations Planning. The analysis describes the tion about a complete set of tactically relevent
Navy’s entire shore/support structure in FY-70. parameters rather than for testing hypothesis.
Each base complex worldwide is described by a This idea is illustrated by apply ing the Wood-
list of all the shore/support units (UIC’s) at the ward & Davies concept of sample-path informa-
complex and the personnel , TOA and NIF tion to the problem of detection of signals in
revenues of each unit. These data are sum- white noise . Finally, we argue that within such
marized by fiscal guidance category and by an information-theoretic framework , information
claimant. The complexes are ranked according generally disregarded by conventiona l procedures
to size to determine how much of all shore/ can be extracted from the received voltage
support is concentrated at a relatively few com- history. To obtain this additional amount of
plexes. They are also sorted by major geo- information , it is required that we possess a far
graphical area to determine the distribution of more detailed descri ption of underwater acous-
Navy shore/support throughout the world. The tics than what a conventional theory would
analysis also estimates FY-72 and FY-73 shore! demand. In return , however , passive range
support by complex by projecting the FY-70 measurements based on the received voltage
data . These projections are consistent with the history alone become conceptually feasible.
fiscal guidance category totals of POM-73. A
regression analysis is performed to relate the M 1028
amount of “base operations support ” resources Durch , William J ., “A Talk On Cuban Military
used in FY.70 to the numbers and types of Diplomacy I n Africa and The Middle East ,
units supported. Preliminary results are pre - 1961-1977 ,” 45 pp. ’ Oct 1977 (Published as (CNA)
rented in this paper. 77-633)

Presented to CNA Board of Overseers June
M 1026 1977. In 1975 , when Cuba sent thousands of

Shulsky , Abram N., “The Soviet Air Force: Silence combat t roops to support the Popular
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M 1028 — Continued under defenses, e.g., surface-to-air (possibly
Movement for the Liberation of Angola (the MIG). M is common in combat reporting sys-
MPLA), many observers were taken aba ck at tems, not all of the da ta was known for all
what - they presumed to be a radical and incidents , and different sources reported some
dangero us departure in in Cuban foreign policy, conflicting data. Many inconsistencies in the re-
the more dangerous because it was assumed to ported data and cases of misleading data were
have been in large part dictated to Cuba by the found. In such cases, every effort was made to

Kremlin , a calling-in of Cuban debts that led determine the facts and , if this could not be
Cuban troops to fi ght as Soviet surrogates in a done, the parameter in question was deleted or
“war by proxy”. With other potential conflicts labeled unknown . The tables included in en-
looming in Africa it becomes important to know closure 1 are as follows: Table I —US. Navy
whether these assumptions are correct , whether Losses, Table 2—U.S. Marine Corps Losses,
the Soviet Union can indeed direct the dispatch Table 3—U.S. Air Force Losses.
of Cuban troops to Third World countries as it
wishes. l’his paper looks at this question as part M 1030
of its study of Soviet activities in the Third Kaufman , Alfre d I., “The Effect of Thresholding on
World. the Information Gathered in Acoustic Processing,”

15 pp., Dec 77 (Published as (CNA) 77-1846)
M 1029 This CNA-initiated effort conducted an cx-

Dell, Albert H., “US. Navy, Marine Corps, and Air tensive investi gation of the fundamental
Force Fixed-Wing In-Flight Combat Losses to MIG principles of acoustic detection processing to
Aircraft in Southeast Asia from 1965 Through determine whether major improvement in detec-
1972,” 24 pp., Mar 1978 (Published as (CNA) tion capability could be obtained by changing
78-0397) the conventional processing methodology. The

These lists of possible, probable, and known loss of information produced by conventional
U.S. aircraft losses to MIG aircra ft were ex- processing techniques has already been discussed
tracted from the computer data base generated in a previously published memorandum (See
and maintained by the Operations Evaluation (CNA) 77-591 , M 1027). Here , based upon the
Group (OEG) of the Center for Naval Analyses principles of Bayesian statistics , we suggest a
(CNA). This is not an official list of US. air- processing methodology tha t gathers the entire
craft losses to MIG aircraft during the Southeast amount of available information concerning the
Asia conflict . It does contain all of the incidents presence of an acoustic target , and therefore
listed in the data base which included the terms promises to provide considerable improvement
possible or probable MIG aircraft. Some m ci- in the detection capability of naval gear.
dents include more than one weapon listed
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SECTION I I I

K. PUBLIC RESEARCH INSTITUTE

Studies

PRI 73-I 30 percent of hospital admissions, but at least
Brown , Jr., George F. and Silverman , Lester P., one large Pittsburgh hospital does not exp licitly
“The Retail Price of Heroin : Estimation and Ap- plan for them. This policy may be quite costly,
plications ,” 6$ pp., 16 Mar 1973 both to the hospital and to elective patients in

Develops estimates of the retail price of heroin the queue. This paper investigates several dis-
in a number of U.S. cities and applies these t r i b uted lag models for exp lai ning daily
estimates in analyses of problems associated emergency admissions (both total and disease- ,
wit h the use of illicit narcotics. App licatio ns of age-, and sex-specific) on a county-wide basis. It
the estimated price series provide insight into is estimated that pollution and temperature
t he structure of the heroin market and the rela- affect admissions in susceptible disease classes: a
tionsh i p between heroin prices and cri me. 50 percent abatement in pollutio n would keep

1- 2 respiratory patie nts out of the hospital each
PRI 73-2 day. Day-of-the-week effects are surprisingly im-

Jacobson , Louis S., “The Use of Longitudinal Data portant for this class of patients.
to Assess the Impact of Manpower Training on
Earnings,” 39 pp. ’ Jul 1973 PRI 74-I

Discusses research using Social Security data to Holen , Arlene and Horowitz , Stanley, A., “The
measure the effect of government manpower Effect of Unemployment Insurance and Eligibility
trai ning programs on the earnings of parti ci- Enforcement on Unemployment ,” 30 pp., Apr
pants. Previous studies employed a longitudinal 1974 (Published in Journal of Law and Economics .
set of Social Security summary earnings records Oct 1974)
of over 50,000 individuals who participated in In order to produce a more reliable and more
MDTA institutional training in 1964 and 70,000 useful estimate of the impact of Unemployment
individuals randomly selected from the sa me Insurance benefit liberality on the measured rate
file. This study uses Social Security ’s Con- of une mployment , an improve d model of the
tinuous Work History Sample (CWHS) to structure of the UI system and the way it in-
demonstrate that these prior studies have sub- f luences  unemp loyme nt rates has been
stantially underestimated the impact of training developed. The first section of this pap er de-
on earni ngs, scribes important legal and administrative

characteristics of state systems, particularly the
PRI 73.3 rules determining an applicant ’s elig ibility to

Silverman , Lester P., “The Determinants of Daily draw benefits and the opportunities for flexi-
• Emergency Admissions to Hospitals ,” 22 pp., Jul bility in administration of the rules. The second

1973 section describes our overall model of the UI
Studies of the demand for hospital services have system and presents results that show the rela-
generally ignored the determi nants of arrivals of tion between benefit liberality and unemp loy-
dif ferent types of patients in a geographic area. ment.
Requests for emergency admission are the most
uncertain factor in the daily resource allocation PRI 74-2
decisions of the hospital. Emergencies constitute Fraser , David W.,* Mitchell , James E. , ** Silverman.
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PRI 74-2 — Continued steel shipments to the U.S. administered by cx-
Lester P., and Feldman , Roger A., Undiagnosed porting nations. The quota , in effect from
Bacterial Meningitis in Vermon t Children ,” 9 pp., 1969- 1974, was implemented with US. en-
Oct 1974 - couragement. The effects of these restrictions

Co mmunity-acqui red bacterial meningitis in during the 1969-1973 periods are examined and
Vermont children under 5 years of age was the effects of removing them in 1974 are esti-
recognized less frequently in 1967-1970 in those mated.
towns with low tot al hospitalization rates than
in towns with hospitalization rates above 15 PRI 75-3
admissions per 100 population . Using the towns Shulsk y, Abram N ., “Abolishing the District of
with high hospitalization rates as a norm , it was Columbia Motorcycle Squad ,” 18 pp., Apr 1975
found that towns with fewer recognized menin- This paper reviews the evidence concerning the
gitis cases than expected had significantly abolition of the District of Columbia motorcycle
greater rates of death from obscure causes in squad and , from it , draws inferences about the
children 1-59 months of age in 1967-1970. It is process of terminating any government activity.
suggested that about 17 deaths in 1967-1970 in Three questions are examined: What kind of
Vermon t children 1-59 months of age were asso- problems arise to inhibit changes? How are the
ciated with the failure to recognize bacterial problems handled? What role does analysis play
meningitis in children from towns with low rates in the process?
of medical care utilization .

*Centesp . for Disease Control. U.S. Public Health Service.
Vermon t State Department of Health. PRI 754

PRI 75-1 Levine, Daniel B., Spruill, Nancy, and Stoloff , Peter
Levine, Daniel, Silverman, Lester P., and Spruill, H., “Public Drug Treatment and Addict Crime,” 48
Nancy, “Urban Crime and Heroin Availability,” 42 pp., Oct 1975 (Published in Journal of Legal
pp., Apr 1975 Studies, June 1976) (see also PP 175)

This paper reports the relationship between the This study, intended to help in the evaluation of
level of crime and the price of heroin in Detroit , treatment policy , shows that public drug treat-
Michigan. In particular , we wish to estimate , ment in the city of Detroit has led over a recent
using past data , how much of an increase in 4-year period to the desired reduction in
crime is associated with , say, a 10 percent rise property crime. In reachin g this fInding, how.
in the price of heroin . Although such changes in ever , the problems associated with self-reported
crime can be ascribed to addicts alone by crime and limited sampling have been avoided
making the plausible assumption that non-addict by relating the monthly enrollment in all
criminals are unaffected by changes in the price Detroit treatment agencies to monthly changes
of heroin , this study provides no information in the total level of property crime reported to
whatever on the question of what proportion of the Detroit police -
the current crime level is caused by addicts.

PRI 75-5
PRI 75-2 Brechling, Frank , “Unemployment Insurance Taxes

Devine , Eugene; Jacobson , Louis; Jondrow , James; and Labor Turnover: Summary of Theoretical
Katz , Arnold and O’Neill, David, “Removing Re- Findings,” 19 pp., Dec 1975
strictions on Imports of Steel ,” 415 pp., May 1975 In the United States, as apparently in no other

This study traces the effect of removing re- country , income replacement payments to Un-
strictions on imports of steel through the employed workers (as distinct from general
product and employment markets and estimates income transfers to the needy) are financed
the earning losses of steel workers and net gains almost exclusively by a tax on individual firms.
to steel users tha t would result. The principal Because of the complex legal provisions
restrictions on imports of steel to the U.S. are a according to which the firms’ tax bills are corn-
tariff of about 6% and a voluntary quota of puted , the tax tends to have short-run and
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PR-I 75-5 — Continued ment Insurance enacted in December 1974 are
possibly even long-run incentive effects on the descri bed , and the resulting change in the un-
behavior of individual firms . For a full evalua- employment rate is estimated.
tion of the working of the tax and for an
assessment of the effects of possible changes in PR-I 173.75
the tax structure , it seems highly desirable that Brechling, Frank , “The Incentive Effects of the
such incentive effects be ascertained in as much U.S. Unemployment Insurance Tax ,” 110 pp., Jun
detail as possible. This paper summarizes the 1975
findings of an extensive theoretical study de- In view of the relative paucity of theoretical
signed to discover the incentive effects on in- models of the effects of the unemployment in-
dividual firms of the unemploymen t insurance surance tax upon the behavior of firms , an
tax as it is currently operated in most states, attempt will be made , in this pape r , to const ruct
l’his research had yielded , first , some interesting such models and to derive their implications for
and relevant insights which have important im- econometric analysis and economic policy.
plications for economic policy and , second , a Attention will, however , be confined almost en-
nu mber of testable propositions which will be tirely to the incentive effects of the unemploy-
analyzed empirically in the near future. ment insurance tax on an individual f irm which

regards its market environment as exogenous.
Reports Thus , any impact which the tax may have on

the market environment is ignored in the
PR-I 40-74 present paper. Hence, all questions concerning

Ehrenberg, Ronald ,* Holen , Arlene , Jacobso n , the ultimate incidence of the tax will not be
Louis S., Jehn , Christopher , and Katz , Arnold , considered.
“Summary of Statements and Remarks at the Con-
ference on Study of the Unemployment Insurance PRI 184-75
System , Arlington, Virginia , January 25 , 1974,” 22 Jehn , Christopher , “An Evaluation of Proposed
pp., Apr 1974 Alternatives for Increasin g UI Tax Revenues,” 8

The purpose of the conference was to solicit pp., May 1975
advice from researchers outside PRI about how The Unemployment Insurance tax system and
research on three major issues should proceed. the available financing alternatives are described.
The issues are : what is the effect of variation on Briefly, the principle arguments currentl y being
the liberality of UI benefits in the job search offere d in support and opposition to these
behavior of workers; wha t is the effect of varia- alternatives are summarize d and evaluated. The
tion in UI taxes on the demand for labor; and economic imp lications of the several financing
what is the contribution of ES placement techniques are then analyzed.
services to labor exchange efficiency .

Unii’ersiry of Massachusetts. PRI 186-75
PRI 112-74 Classen , Kathleen , “The Effects of Unemployment

Horowitz , Stanley and Holen , Arlene , “Unemploy- Insurance on the Duration of Unemployment and
ment Insurance and Eligibility Enforcement ,” 9 pp. , Job Search ,” 10 pp., Jun 1975

• Dec 1974 This paper discusses the questions : Is an increase
Summary of PRI Study 74-I of April 1974. in the weekly benefit amount associated with an

increase in the duration of unemployment? And
PR-I 130-75 if so, is this increase in unemployment caused

O’Neill, David M., Classen , Kathleen P. and Holen , by an increase in productive job search.
Arlene , “Effects of the 1974 UI Extensions on
Unemployment ,” 20 pp., Dec 1974 PRI 196-75

In this analysis the effects that are likely to Friedheim , Robert L. and Kildow, Judith T.,
flow from two new laws extending Unemploy- “Report of the Ocean Policy Research Workshop,”

49 pp., Feb 1975
Department of Ocean Engineering, Massachusetts Institute of

Technology
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PRI 196-75 — Continue d PR-I 21 1-75
In February 1975 , a group of scholars, analysts, Classen , Kathleen, “The Effect of Unemployment
and US. Government officials with interests in Insurance on the Duration of Unemployment and
or responsibilities for ocean policy were asked Subsequent Earnings,” 50 pp., Sep 1975
to attend a workshop sponsored by the RANN Critics of the Unemployment Insurance (UI)
(Research Applied to National Needs) Director- system claim that UI benefit payments lead to
ate , Office of Exploratory Research and Prob- increased unemployment. Advocates of the
lem Assessment, National Science Foundation , system claim that this effect is small and that it
and managed by the Public Research Institute of is at least partially offset by the increased future
the Center for Naval Analyses. The purposes of productivity that result s from increased job
the workshop were to (1) assess “the state of search. This paper tests for these two effects of
the art ” in research relating to ocean policy, UI by estimating the impact of the weekly
especially tha t research which deals with inter- benefit amount on the duration of un-
national and transnational problems arising out employment and post-unemployment earnings
of transformations of ocean scientific and tech- for Pennsy lvania claimants before and after a
nological knowledge; (2) determine the degree of significant increase in the State’s benefit
consensus about the status of ocean policy schedule . The evidence leads to the conclusion
among knowledgeable observers; and (3) propose that increases in UI are associated with signifi-
to RANN/NSF a research agenda and appro- cant increases in the duration of unemployment:
priate methods for carrying out that research A $15 increase in benefits increases the duration
which would allow the United States to create of unemployment by more than one week. l’his
an ocean policy based upon facts , knowledge of increase in duration , however , is not associated
available options, and an understanding of the with increases in post-unemployment earnings.
process of their own and others’ decision-
making. PRI 239-76

O’Neill, David M., “Discrimination Against Handi-
PRI 197-75 capped Persons — The Costs, Benefits and Inflation-

Jacobson , Louis S., “Earning Losses of Workers ary Impact of Implemen ting Section 504 of the
Displaced from the Steel Industry by Imports of Rehabilitiation Act of 1973 Covering Recipients of
Steel,” 15 pp., Aug 75 HEW Financial Assistance,” 60 pp., Feb 1976

This paper presents estimates of the earnings The analysis attempts to present data and in-
that steel workers would lose if they were dis- formation on the magnitude of identifiable costs
placed fro m jobs in the indust ry by removal of and benefits. The material is presented in a way
import restrictions on steel, that will help the reade r evaluate the validity

and reliability of the estimates. Wherever
PRJ 199-75 possible, ranges of estimates are presented that

Jacobson , Louis S., “Alternative Data Sources for represent extTemes of assumptions about
Analysis of Unemployment Insurance ,” 11 pp.’ Jul para meters (e.g., special education costs per
1975 pupil) that we cannot measure reliably. In some

This paper discusses the efficiency of two cases (e.g., employment discrimination) the
methods of collecting individual data for use in available evidence on costs and benefits is very
studying the unemployment insurance system: indirect and impressionistic while in others (e.g.,
use of existing administrative records, such as facility accessibility), measurement is more pie-
the Continuous Wage and Benefit History cise. The evaluation is divided into six sections,
(CWBH), is compared to a proposed special five of which correspond to the subparts of the
purpose survey similar to the National Longs- proposed regulations: Subpart B, Employment
tudinal Survey (NLS) conducted by Herbert Practices; Subpart C, Program Accessibility;
Parnes. Subpart D, Elementary and Secondary Educa-
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PR-I 239-76 — Continued PRI 264-76
tion ; Subpart E , Higher Education; and Subpart Jehn , Christopher , “The Labor Market Effects of
F, Health and Social Services. A final section Unemployment Insurance: Summary of Findings,”
summarizes the fin dings of the analyses of the 6 pp., Mar 1976 (Testimony before the House
various subparts. The conclusion of the analysis Committee on Ways and Means , Subcommittee on
is tha t the benefits forthcoming (psychic as well Unemployment Compensation , 21 Jul 1975)
as pecuniary) provide a substantial offset to the
costs that will be incurred. The costs involved PR-I 279-76
will not be as great as is widely thought and the Chase, David E. and Levine, Daniel B., “The
compelling situation of some of the handicapped Measurement and Prediction of Reporting Costs,”
persons involved tips the balance in favor of 37 pp., May 1976
proceedings with immediate implementation of As a step in estimating its total costs for data ,
the regulation, the Federal Energy Administration (FEA)

recently asked the Public Research Institute of
PR-I 260-76 the Center for Naval Analyses to develop a

Chase, David; Gamble , Christopher; Jondrow , methodology for estimating reportin g costs. In
James; and Spruill , Nancy, “The Effects of Effluent the interests of completeness, we were asked to
Discharge Limitations on Foreign Trade in Selected include dollar costs for computer services and
Industries,” 347 pp., Feb 1976 other non-personnel outlays by responding oil

Limitation of effluent discharges, while im- companies. To calculate total costs, personnel
proving the quality of the environment , must resource s also had to be expressed in dollars
also be expected to raise production costs in (rather than man-hours).
certain industries and shift consumption towards
substitutes. The most obvious substitutes are im- PRI 312-76
ported versions of the same product . Thus, one O’Neill , David and Ross, Sue C., “Voucher Funding
possible result of higher costs due to effluent of Training: A Study of the G.I. Bill,” 127 pp., Oct
discharge limitations (EDL), will be shrinkage of 1976
the domestic industry and expansion of imports. This study asseses the use of vouchers for
l’his study estimates the extent to which funding manpower training, using the GI Bill as
domestic productio n will be replaced by imports a test case. Attention is focused on vocational
in five major industry groups — metals, pulp and trainin g, although OJT, correspondence, and
paper , textiles, red meat , and leather tanning. college training are also examined. The value of
Within each industry group, a nu mber of in- training is estimated by the exte nt to which it
dustries are considered. The general procedure leads to increased earnings . Longitudinal
used was to perform an economic analysis of earnings histories of veterans who used each
supply, demand, and foreign trade in each in- type of train ing are compared to those of a
dustry . The effect of cost increases due to EDL control group of non-users with similar personal
(estimates were provided by the National Com- characteristics and initial earning capacity. The
mission on Water Quality) were derived from gain due to training is estimated as the dif-
the economic analyses by projecting the deter- ference between the earnings of trainees and the
minants of output and trade , first excluding and earnings of the control group. The study shows
then including EDL costs, into the future when that vocational trainees funded by the GI Bill
EDL requirements will take effect. increased their earnings by about 10 percent ,

about twice as great an increase as has been
PR-I 262-76 estimated elsewhere for non-voucher government

Feldman , Paul E., “Reducing the Burden of Federal programs. The training appears to be particularly
Reporting: A Proposal,” 9 pp., Feb 1976, (Testi- valuable for blacks and for those with relatively
mony before the House Committee on Post Office little prior education . Analysis of the use of
and Civil service, Subcommittee on Census and benefits by Vietnam era veterans shows that
Population , 25 Feb 1976) blacks participate in training at a higher rate

than similar whites.
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