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CHAPT?~R I

INTRODUCTION

The A i r Force Logistics Command (AFLC ) is

r r ’spons ih la-’ f or  p rov id ing  the logistics support  necos—

s.iry t o t  peacet ime  A i r  Force operations, and also for

m a i n t a i n i n q  a cap a b i l i t y  fo r  supporting war t ime  opera—

- ì  t ions . 1 t ’n 1t s tt c g , as described by the AFLC B r i e f i n g

Team , consists of four  major  areas :

— 
1 . huy i ng ,
2 . supply ing ,
3. t ran spor t ing ,  and
4 . m a in t a ln i n q  ( I S ) .

h t iy i n i : , the procurement of supplies and services

f s ent ci vi i i  an contractors , is rn coqni zed by the Command

as one ~-‘t  t h e  m a y o r  components of logistics support .  As

a r e su l t , i t  is incumbent upon AFLC to assure that  the

- - 
contractors  lei nq bus i ness wi th the Command are meeting

t h e  p roper ly  stated needs of the A i r  Force through t lme ly

i1~~l i v ” t y  of supp l i e s  and services. AF’LC procurement

accom p l i sh es  t h i s  by continuously moni to r ing  the per—

fo r m s n c~. of - s s s i t  t actors. One of the tools used by

A I ’ I , ’ pi i~rss: ement or ga ni sat ions to assist  in moni t o r i  S i ll

ci s t i t r s , - t  o , ‘.‘rformance is the Pro cur eme n ’ Mana ge me nt

I is  I na I ( t f l  ~~~~~~ t em (MT ~ ) . V ar ious  i n d i c a t o r s  in t h i s

M I ~ - i n f o r m  mana’je ment  of th~ s ta tus  of del ive r ies . This

1

.-~~~~~~~~~ -- -
~~~~~~~~~~ —-~~ ;_ ._ -- ~~~~~~~~~~

-- 
~~~~~~



-S - •~~~- - -
~~~~~~~~~~~~~~~~~ - - - - — -—~~~~

- -- -- ------ --- ---- . - - - .

series of procurement indi cators is being changed and

improved. One proposed indicator concerning del inq uent

deliveries is based on in i t ia l  contract  del ivery date.

It would be of va lue to know the e f f e c t  of the proposed

change before it is imp lemen ted. This research has

evaluated that p roposed indicator of contractor support

for Air Force operations as part of the Command MIS.

Overvi ew

This thesis starts with a def ini t ion of terms

used in the Procurement arena. Background information

on the AFLC Procurement organization and MIS leads

into the research problem and objectives.

A literature review investigates a general

MIS and contrasts it with the AFLC MIS which is used

to monitor contractor performance . The me thodology

describes the plan that was used to test the proposed

indicator as a measure for management decisions. The

conclusions report the findings of this research effort

and are followed by recommendations for f u r t h er  study .

flefinition of Terms

Actua l Contract De livery Date. The Actua l

Contract Delivery Date is the actual date the item

or iteme were delivered to the government .

2
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I s ’ l i s s o t s e ’ s t . An i tem is consj ds ’rod Del iilt~ u o i st

‘-i ’ seis i t  was not delivered in accordance w i t h  a f i r i l  dat e ,

a E s s i t i t — i n  16 day grace pericv~. This a l lows

t s s p it  doc ument t r a n sr i i tt a l , processing , and r e p o r t i n s  to

— mi i n d u n t r - t i l  s p e c ial ist . An undelivered i ten is no t;

COllf ~ ide  i-ed tel in q u o n l  until 16 days Past the actua l co st—

r ,t c ’  t del j e er ’,’ dat e  t in der  the current system .

‘‘I a t  1 I ‘n u t  i - -set  Delivery Date. The l’i u.s I Coist i- act

- 1 s vi ’ r ’’ U - st . ’  i ~ the sina i  dci iverv daLe aqreed upon

h” hot  t s i ’  cont rac tor  and the government if t h e  dcl  iv—

ore t1(~h 1e’( uI I ~‘ w a ;  mo. I i ~ i O I L  • If  no mod i ~icat ion was :scc—

.‘ssa i~~’, th is ~-iou]sl hi ’ f- lie same as the Ini tial Con tra ct

Del ivory Pa t e .

rir~ Delivery Date. A Firm Delivery Pate is a

th ’C i n it ~ stated delivery ‘late without any conditions , C. ( i .,

2) ~t ar c1i  1~~7 l  .-~ opposed to 120 days after approva l of

P r e—t ) r o ( t s I - t  i t ’ l l  sample.

‘ s~ i~;’ I tems. h ardware Items are any I) ar t ~
; or

s i t  1 1 ’ ?  ia I psirch i se 1 ,ss con t i en m c i  support for use in A i r

~‘nr c .  1~’ - ; t o i l ; . hIar’Iware I tems do not inc lude  services

( s o . - u s e  t~~~ t v s t sj o u i i f l q )

I n i t i a l  t ’o nt r a et .  I)elivc ry Date. The I n i t i a l

~‘( -. ‘st r s c t  I ’d iv ory  Date  is t 1s.’ o r ig ina l dci ivory date

1( 5  t ~I 1”  both  t h e  qovernrient and tIie con t rae t o t

i t  n - s ’  be I i ’  5.11111’ a-; or ear l ie r  t ian the Purchase  f lequest

-3



Need Date or it may be later if the contracto r could

not realistically meet that date because of a long lead

time or othe r cause.

Line Items. A single contract could require

delivery of many di f ferent items or commodities so that

each is considered a separate Line Item. A line item - -

however, could be composed of one or more of the same

items , e.g., ten generators part number l23B456.

Provisioning I tems. Provisioning I tems are the

initial supply support items (spare stock ) that are pro—

cure d in conjunction with the initial major system

procurement. It includes all the spare parts needed to

p lace the major sys tem into Air Force invento r y.

Purchase Request. A Purchase Request is the

formal request the i tem manager forwards to the procure-

ment organization to initiate a contract.

Purchase Request Delivery Date. The Purchase

Request Delivery Date is the date th. i tem manage r

states is th. date the item will be needed. It is also

ca lled Purchase Request Need Date or simply PR Need

Dat a.

Background

~ach AFLC Central Procurement organization is

charge d with monitoring contracto r performance on

contracts for items manage d by that organization in

conjunction with field contract administration offi ceus .

4
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‘‘h i ‘. 1 5 1 ( 1 1 ud - :; ~;uppl ies cost f~rac ted for liv n t ier orqaa i z.i—

L i on s  • hot hi ins  i d e  and outside the Air  ‘-‘oree , as w e l l  as

1j - erl-1 contracted by the same orean izat ion .  The or gan—

i - s st ; ’n ‘, l t ic hi carries out this function is the Contrac t

A t h u i n i s t r a t i o n  and Operations Dranc hs of the Di rec to rat e

o~ ~ rncuremont  and Prod uction at each Air Logistics

rOnt , ’r (AbC ) ( 1 4 : ’) .  One of the tools available to

-iss~~qt the meriü ers of the Contract Admin ist r a t ion  Branch

in monitor m u  and cont roll ing  contractor production is

the aut omated  Accui si t ion  and flue—In System (J041). This

s”sti�n provides industr ia l  specialists within the branch

iru forrtation relative to items on contract, the manufac—

turers , c ’ s u i s i t i t i o S, and delivery dates , ~u s well  as

irtforr’.stion on aetlons in process in reqar(1 to contracts

n ’~ i n ter e st  ( 1 3 : 1 — I )

As -s measure of per formance of the contractors

and the contract administration function , a del i n q uen c y

rate comparing items not delivered against items due for

del i vory is  computed for each AbC on a monthly ))asis

~ror’ data contained in the J041 system. The total

‘)I ’r centaqe o ’ l ine  i tems due that are de l inquen t  is then

corno i ret i to the command standard of 2S% to de termin e

‘,hot  1 ier or not averaqe  IxIrformance of contractor s duriitq

t h e  ~t t s  I months was acceptab le C l )

AF’h( ’ is now involved in a three—phase mod ifi cat i on

o~ per ior r laslce indicators to provide a clearer and more

a c cu r a t e  p i c t u r e  of contractor performance.
5 
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In phase I , current 3041. post award products
will be modified to provide more detailed line item
visibility . . . . Phase II involves further
development of the Backo rde r Management System to
include a TM Fo rward LookTM capabi lity . . . . Phase
III consists of developing an indicator to measure
logistic system success in meeting original contract
delivery date.. This will give . . . greate r
visibili ty of unrealistic schedules and encourage
delivery to original schedules t16).

By comparing actua l delivery to the original

contract delivery date , schedule slippage. can be

assessed. Slippage s may be the cause of adverse impact

on operations . If schedule slippage did not cause any

adverse impact , it allows the Government to evaluate the

original contract delivery date to determine if it was a

realisti c reflection of performance needs (1).

Statement of Prob lem

Phases I and II of this process have been

approved and are in the process of implementation .

However, phase III is still in its conceptual stages ,

and no information is dvai lable in the J04l system to

evaluate the proposed indicator prior to actual imple-

mentation . This research effort took historical data

and constructed the indicators as they would have

appeared had phas. I been implemented. This research

also simulated the proposed phase III indicato r for the

same time period . This allowed an evaluation of the new

6

-5- 
-5 — - - - -5 -------



- —--—--,- — ---5-’
~

-5
~ ~~~ r -~~~ ~~~~~~~~~~~~~~~~~~ 

- 
~~~~~~~ 

- 5 .  

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

phase 111 indicator via comparison with the phase I

~n h ic at o r . Phase II  Is not part of this research

e f f o r t .

Scope of Re-search

This research effort was limi ted to data

sampled from San Antonio AbC for the following reasons:

1. i t  included a i r c r a f t  engine procurement,
2. they have neither the greatest nor the least

n umber of procurement actions,
3. they are a TM typicaP ALC in terms of size

and types of items managed,
4. they indicated a willingness to accomplish

raw data collection, and
S. an expanded data base would not be manageable

in the time available.

In add i t i on  to this limi tation , data collected

we re for  i t em s  on contract which met the following

criteria:

1.. hardware items , with
2

• firm delivery schedules , and
3 . manage d and procured at San Antonio AbC .

Data for one fiscal year, covering the period 1

let  76 -30 Sep 77 , were collected. These data were

collected in 12 monthly samples because currently

indicators are reported monthly . Collection of data for

a period of one year allowed detection of cyclic trends.

Ri’;.— s r c’~ )bjecti yes

“valsiation of the phase III indicator of con-

tractor perfo rmance was accomplished using computer
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simulation and data available for Fiscal Year 77. The

simulation provided the same information the proposed

indicator would have provided for contractual  actions in

that  period . Specific research objectives were to :

1. gather historical background data ,
2. develop phase I and phase III indicators

from these data,
3. compare phase I and phase III indicators,
4. determine if there is a correlation between

phase I and phase III indicators , and5. determine which of the two indicators
provides a comparatively better measure of
contractor support for Air Force operations .

Research Hypotheses and Questions

Hypothesis One:

Each of the following comparisons indicate no

difference between the compared dates for each item sampled :

a. PR need date and initial contract delivery
date,

b. PR need date and f ina l  contract delivery
date ,

c. PR need date and actual delivery date ,
d. ini t ial  contract delivery date and f i na l

contract delivery date,
e. initial contract delivery da te and actual

delivery date , and
f. final contract delivery date and actual

delivery date.

Hypothesis Two:

There is a difference between phase I and phase

III delinquency rates .

Hypothesis Three:

There is no correlation over time between the

phase I and phase III indicators.

__________________________ 
_ _ _ _ _ _ _ _ _ _ _ _  L
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NC) e” s 1en ~’e of adverse impact is f o u nd  to

: rom I st e  d t’live r ies .

Ques t i ~ n One :

W h a t  pe rcentage  of ALC con t rac t s  a re  w r i t t en

~ it h  dt ’ l i v t ~ry  schedules in accordance with PR need date .’

Q ues t  ion Two :

W h a t  pe rcentaqe  of con t rac t s  are  m o d i f i e d  to
I

ex tend de I ivery  schedules?

Q ue st  ion I’h : ~ e

W h a t  pe rcen tage  of c o n t ra c t s  e x ten d e d  or not

s c ’ t lt ’ra ted r e su l t ed  in an adverse impact on t h e  A i r

9

_ _ _ _ _ _ _ _ _  
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CHAPTER II

LITERATURE REVIEW

Organizat ions funct ion by collecting information ,
processing it, storing some of it, and taking action
and formulating plans based on it so that the cycle can
s tar t  again [8 : 145] .

Purpose and Characteristics of a
Management Information System

Information is the basis for all managerial actions ,

and in order to achieve success with those actions, it is

incui~thent upon the manager to assure that the information

used in decision making is of the highest quality possible.

This can be achieved in large part through the proper

design of the organization ’s Management Information

System. The Management Information Systems Connittee of

the F inancia l  Executive s Insti tute defixies a MIS as:

- I . . . a system designed to provide selected
decision—oriented information needed by management
to plan , control , and evaluate . . . within a
framework . . . at all  levels . . . . It will
have the capacity to provide environmental (corn-.

- petitive , regulatory ) information req uired for
evaluat ing corporate objectives , long—range planning
(s t rategy) , and short— range planning ( tactics)
[6 : 2 9 6] .

Descri ption of a General ized MIS

A good MIS should be designed with several consid—

erations in mind . These considerations pertain to the

10
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data base of the system, the information to be stored and

used , and the systemic nature of the MIS which allows it

to comx~unica te  m e a n i n g f u l  information to the manager (3:68).

Three levels of activi ty for  wh ich info r mat ion

must be developed can be identified. The first is in

support of strategic planning, the second is in support

of management control, and the third is in support of

operational control (3:68).

These three levels are shown by figure one, which

has been adapted from a simi lar f igure  developed by

Robert Head, and coincides with the te rms developed by

Anthony (4:329—331).

Strategic
Pli’nning

Management Control

Operationa l Control

Figure 1. Hori zontal Differentiation

Strategic planning , the highest level in an organ-

ization , decides the objectives of the organizatir.i , re-

sources to he convnitted to obtain these objectives, and the

11
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po l i — —~ es to govern these resources.  Management  contro l is
I

ass-:r~ nq that resources are obta ined  and used e f f i c i e n t ly

- tn I -“~f - - c t  i v e - ly as the o r g a ni z a t i o n  proceeds t o w a r d s  the

io-ds set out by the strategic planne rs. Operational

contro l jq assuring that specific tasks requi red to

u-5 ieve goals are carried out effectively and efficiently

(~~:6 R ~~. These three levels of activi ty are supported by

the management  i n fo rma t ion  system . This sys t em provides

t h e -  i n f o rmat ion  neede d to make decisions.  This  research

- ,  e f f o r t  cons i dered data tha t  are f i r s t  used for  ope ra t iona l

contro l , and then summarized and condensed in to  reports

a n - I  i nd i ca to r s  useful  at the management  cont ro l  and

stratt -o ic~ levels.

According to Lawler  and Rhode (9:6) all information

sys t ems  have as their central purpose the influencinq of

b e h a v i o r .  D i f f e rent aspects of a system may be designed

to i n f l u e n c e  ~1 i f f e r e n t  group s of ind iv idua l s .  At the man-

age-mont  control level, for  ins tance , s

The system needs to be designed in a way
that assi~its , gui des, and motivates management to
ial’ t ’ decis ions  and act in ways t ha t  are consistent

w i t h  the overall  object ives  f the organiza t ion  [9 : t ~) .

‘\ data base is that information structured , organ—

i - e - ~ , and stored in some medium such as a computer.

Data  c:i :~ only he- useful after the data are defined as to

s i ze , m ea n i n g ,  elements , location , and retrieva l infor-

mation. The - relationships between the elements must be

12 
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ident if ied to a common base, e.g., same time period

( 4 : 3 2 9 — 33 0 ) .

Robert V. Head (4:337) compares a data base to

a “bowl of soup” with all the elements f loa t ing aroun d in

it. A data base should include as much data as can be

economically assembled. While it is desirable to include

a plethora of data in the data base , the levels of man—

aqemont will dictate the degree of detail in the output

reports. It is the job of the MIS to take that gross data

out of the “ soup ” format and group it into f i les  and

records that make extraction of information based on

differentiated requirements as easy as possible. In

qeneral , lower management needs the details of their

operation, whereas middle management needs summary data

of the operation below them. Top management needs summary

data of the whole operation , including environmental

informat ion . The system designer must also determine

whether he must sort data into vertical as well as hori-

zontal segments. For instance , data for marketing may

differ from that required by accounting (4:332—333).

Marketing Accounting Manufacturing
Information Information Information

Figure 2. Vertical Differentiation (4:333)

13
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Once the structure and content of the data to

suppor t the MIS are determined, the connection mus t he

draw n b etw e en  that data base and information of use- to

the manaqer. In order to do so, the data must be

p r o s e -u t  el i n  such a way that the data can be expanded

in to “a 1 u.tb 1 e- in forinati on C ~z 234)

. . . I t  mus t he presented to the user in an
u~~t1e- r ; t andable and acceptable form.  Too much
information may he of less value than too little.
To he of value , . . . i t mus t he easily understood
or it will not be properly utilized.

• . . The des igner of the in fo rmation system
must always consider how to provide for this kind
of inte rchange and interaction so that the data
av a i l a b l e  can he related to the problem at hand by
the  user !~~:236 1.

(tm Iunsat ion and filtration of data to fit the problem

it  h a n d  ~ h ou l I he a first. concern of any effective MI~

(~t :  I4~~) . 0 n i y  then can the data in the system be used

of feet i ye l v .  Once the data base is de termined , the

system must. be able to rearrange the data into info r-

mal ion by ~t c h i t ’v in q  a capabil i ty to present it  to the

man a~j er  clearly and unders tandably,  in the r igh t

quantity and form , and at the right time .

From this discussion it can be seen that incor—

p o r a t lj i j iat,i into use~b1e information is one of the

p u rp~~a -- ;  u t  the-  MIS. The system mus t be capable of

!~~~t cv :  I i  :~~: the  ~- ‘t1ui rome-nt s iden t i  L ied  fo r  the  data base

as w e - Il t~~; the r e q u i r e m e n t s  for  i n f o r m a t i o n .  It  mus t be

ab le- t o  ~1i f fe -r e nt i a te  i n f o r m a t i o n  and data v e r t i c a l l y

14
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and hor i sontal ly .  It must be able to integrate data as

necessary to provide information . This implies that

d i f f e rent manage rs have d i f f e rent needs that  mus t he nw~t

by the same data bas e . Joh nson , l~ast and Rosenweiq

( 7 : l O R — 1 0 9 )  i l lus t rate this by drawing the contrast

between information required for planning and informa-

tion required for control. Planning information needs

to transcend compartnientalization so that integrated

plans can be made , whereas control information needs to

be structured to assist in performance measurement and

accountability. Planning info rmation covers f a i r l y long

periods of time , and as such , does not need to be

developed as f req uently as control info rmation . F.xces-

sive detail bogs down the planning process , where

precision and minute care are prerequisites to e f f e c t i v e

control. Final ly , planning information should provide

insigh ts into the future , while control info rmation

shows past results and the reasons for them.

The system should provide the right information

to the righ t manager , at the righ t time and place , and

in the proper frame of reference ( 4 : 6 9 ) .  “Th e f lexibi l -

ity of (any management) . . . system . . . is of t ’n

limi ted by the information system . . . t 12:30) . ” The

system must he capable of reacting to special inquir ies

15
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in a t i m e l y  m a n n e r , a l though the i n f o r m a t i o n  requested

by the ultimate user may not he “s tandard”  in terms of

•;o u~~’e , st ru c t u r e , des t ina t ion, or u l t imate  use. Thus

it can he seen that  in order to support the decision-

ma~r i n ~; process, the data base of the MIS must be designed

to con ta in  data that can he d i f fe ren t ia ted  as to level

of aqqregation and also contain as much data as is

t e asj b le .

These data must then be turned into in fo rmat ion

appl icable  to the problem at hand.  Information must be

t im e l y , adeq uate as to q uant i ty , understandable, and in

an acceptab le  form .

The sys tem i t s elf  mus t he the vehicle whereby

data are t r ans fo rmed into useable in fo rmat ion .  To do

so, i t  mus t he capable of main ta in ing  the d i f f e r e n t i a -

t i o n  in the data base , and also integrat ing data as

appropr i a t e  to the problem. It  mus t also he adaptable

to special  requests and changes in the environment in

which the system and the organizat ion operate.

The AF!~C MI S Re lat ing  to
Cont rac tor  Performance

The M’T,C Procurement MI S is en t i t l ed  the Acqui-

i t  ~~~ ~t i~~i Put ’— I n Sy s t e m  (3041)

The ~;y H t e m  . • . records and provides i n f o r m a t i o n
r e l a t i v e  to the acquisition of materiel  and services

The system performs two basic func t ions ,
document  t rack ing  and status and due—in status .
( 1 1 : 1 — I l ) .

I t~

__________________________________________ ______________
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3041 ut i l izes  compute r facili t ies wi th in  the Command to

receive data inputs , both manua l and from other compute r

sys tems , store it , di f fe rentiate it , integrate it , and

provide it to managers and workers as useable informa-

tion through this d i f fe ren ta tion and integration ( 13 :3- 1) .

The accuracy of the data the system contains and
provides . . . is directly contingent upon the time-
li ness , accuracy , and comp leteness of data input  to
it .  Any decisions made or actions taken , based
either totally or partially on information provided
by sys tem output products wi l l  be adversely affected
by erroneous , incomplete , or untimely data input .
Properly operated and updated by all involved AI~Celements , J04]. is a useful and e f f i c ien t  tool to the
ALC in discharging mission responsibilities related

— to or aided by the acquisition of materiel services
via contract and several other methods ( 13:1-U .

The post award segments of J04 1 track contracts

and due—status of materiel for which the part icular  center

has inventory management responsibility. Post award

information in regard to any particular item or contract

includes such things as contract modifications , shipping

information , receiving information , payment informat ion , and

contract comp letion informat ion, as well as informat ion

input to the system based upon the basic contract (13:3—2).

It is the responsibility of the ALC Procurement and Produc-

ti on Directorate to uti l ize this information , as provided

by various reports , to “isolate performance irregularities

and in i t ia te  action to the responsible parties to obtain

resolution or a slippage of delivery schedules ( l 3 : A — 4 ;

1~ l ) ” . The products availab le from 3041 for this purpose

17
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ar ”  d e f i n e d  and illustrated in AFLC R e g u l a t i o n  70—11 ,

1~t-~u~ndix 4. As stated earlier, the accuracy of these

products is totally dependent upon inputs to the system.

In qeneral , input data are provided to J04l

whenever a contract is written, changed , de l ivery is

rna (h~ , and pcivinents are made closing out that contract.

fly and large , these input ., are made m a n u a l l y .  The

inpu ts  are used to compare delivery requirements  to

ac tua l  de l iver ies  made , and thus a del inquency rate  fo r

a given month can be computed. An item due for del ivery

hut not delivered does not count as delinquent until

six teen  days a f t e r  actual due date , to allow adequate

t ime for  system updates and paperwork flow required to

make those updates ( l 3 : A — 4 ;  A 4 — 2 6 ) .

The current  Command standard for contract

delinquencies i~ 25% of line items due for delivery

in a month ( 1 ) .  A l i n e  item due for delivery in any

m o nt h  is d e f i n e d  as an item on contract for which the

con t r ac tua l  lv required del ivery f a l l s  wi th in  that  month

or in a previous month when the item has not yet been

de l ive red  and the contract not modified to re f lec t  a

new deliver’~’ date. It also includes items scheduled for

d o lj v e :v  subsequent to that month which have been

{ioli\ ’(’red early (13:A—4; A4—31). The complicated nature

of t h i s  d e f i n i t i o n  has created doubts in the accuracy

18

- - - - - --~~~~ ~~~~~~~--_



-- - -

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~~~~
‘ “  -~~~~~~ 

-- -

H

and effectiveness of th e  current measure of de l inquency

in delivery (1 ) .  These doubts are compounded by the
pact tha t the def ini t ion of a f i rn  deliver’, schedule has

varied , and has been applied d i f f e ren t ly  to various types

oc line items. The result is an aggregate delinquency

rate which is knowingly incorrect (1) . This knowledge

gave rise to the proposed changes in the procedures which

H are the subject of this research.

It should be noted the present system did not

meet the needs of the user. The data were either not

stored in the required format or the required data ~zere

not stored . For example, vertical d i f f e r e n t i a t i o n  of

stored information and data was carried too far. Pro-

curement organizations cannot tell when a payment hia~.~
been made to a contractor . This information is only

available in the Comptroller MIS. Also , init ial  con—

tract delivery dates are not maintained in the MIS once

• the schedule is modified. As a result , this study

resorted to manual sampling of off icial  contract f i les  for

that information . Finally , horizontal d i f f e r en t i a t i on

in the automated system has resulted in levels of aggre-

qa tion that are too extensive. Information on a given

ALC delinquency rate is provided to managers at Head-

quar ters AFLC , hut that information must be explained

19 
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at great length by lower levels because it is not

detailed enough. For instance, an ALC may have an

extremely high delinquency rate, but the fact that a

- 
I 

large contractor is experiencing a strike (an excuse—

able delay ) is not available in the aggregated report.

As a result of these inadequacies, the information

system can not react to changing needs, goals, or require-

ments without extensive reprogranwning. Phase I and II

were implemented and phase III is proposed to assist
- I in correcting these deficiencies.

- 20 H1
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CHAPTER III

METHODOLOGY

The purpose of this research was to collect

d i t ~ wi th which to simulate the phase I and phase III

manaqement indicators of contractor performance in

order to evaluate the phase III measure prior to imple-

mentation. This section describes the sample data

taken and the sampling method used. The method of

data reduction , and tests applied to the data are

then described.

The Sample and the Sampling Plan

As discussed under Scope of Research , the sample

was limited to information from one ALC . Each line item

in the sample was managed and procured by the San Antonio

ALC ~ind had its original contract delivery schedule dur-

ing F? 77. The items sampled were hardware items as

opposed to prov isioning items , and the ini tial del ivery

schedule was firm . Data provided by HO AFLC/PPM

enabled the researchers to compute the required sample

size is follows using the formula for sampling of

• i t tr i bu t ~~s con t a ined in Business Research Methods by

Emory (2: 1 ’ 0 — 1 5 3 )

21
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UNKNOWN : n = sample size

REQUIRED ACCURACY : 95% confidence that the
sample is w i t h i n  + or -
10% of the population

VARIABLES : standard erro r of the
proportion (Sigma~ )

p percent of popul at ion
containing the a t t ribut e

q percent of population
without the attribute

FORMU LA : Sigma~

CALCULATIONS : pq .5 X .5 — .25  (maximum
variance since no estimate
of parameter is ava i lab le )

Sigma ~ 
____ 

= .051

.051

n 97.12
rounded to 100

A sample s ize  of 100 line items per month was thus

required in order to reach the desired confidence level

in the estimation of i tems not delivered in accordance

wi th  i n i t i a l  contrac t delivery schedules. The popula-

tion of l ine i tems due for  delivery in any g iven month

is approximately 5 ,000 (1). Since the sample size was

less than 5% of this f igure , no population correct ion

fac tor was necessary ( 2 : 15 0 ) .

22
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Fu r  e~~cti line item included in the sample , the

tullowing information was provided by the subject ALC :

1. contract number and whether it is valued
over or under $10,000 ,

2. delivery schedule required by the purchase
request,

3. initial contract delivery date ,
~~~. d a t e  of actual delivery ,
5. contract delivery requirement when the item

was delivered ,
6. is there a request for acceleration ol

delivery or a non-concurrence of extension
of delivery , and

7. how many times has the delivery been
moLlified and what were the new d e l i v e ry
dates .

The sample  was collected by ALC personnel  f r o m  actua l

files covering the sample period . Retired files were

sampled from storage in accordance with a random n umber

generator. Since contracts with a dollar value of less

than $10 ,000 are retired separately from contracts over

$10,000 in value , the sample taken was separate for

each month in the ratio 85/15. This is the approximate

i at i o  of d o l l a r  values of contracts written (1) . Each

file and  re~e i 1 tin q  line i tem was tested in accordance

with the previously discussed criteria pertaining to

-• tv 1 t’ ot item and schedule , and either included in  the

sample or ro jOL ’t e d .  Any contracts from the test  per iod

still n ot  delivered and closed were considered to be such

a ~;m •ill percentage of the total as to be negligible (1)

The sam~ - i i  n~i of each month ‘ s files proceeded unt 1 100

l i n e items were inc luded in the sample for that month.

__________ -— —
- 
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By sampling in  this method, any type of contract had

an equal chance of being represented in proportion t o

its percentage of the population, and any v ar i a n c e~;

in d e l i n q u e ncy  rate  due to di f f e re nce s  in  type ot

contract were represented in  the sample .

Two other considerations in tak i ng the samp le

must be addressed. These are c o n t r a c t s  which  h av e

several l ine  items and line items which have incremental

d e l iv e r y  schedules.  In the l a t t e r  case , the schedule

documen ted was the last de l ivery . Th i s  inc rement  was

the only  one which could be r ead i ly  documented .  In  t h e

former case , a second random n umber was used to dec ide

which line i tem to include in the sample.

The researchers provided 1,200 data sheets , one

for each line item , to ALC personnel. Once 100 sheets

were f i lled , the data collection for a given month was

completed and further sampling was not needed. A samp le

data sheet is illustrated in Figure Three .

Upon receipt and review of data suppl ied by the

ALC , the data wa s reduced to computerized form us ing

the following format:

1. case numbers (line numbers)
2. all dates reduced to Juliari dates
3. existence of acceleration request or non

concurrence in delivery schedule--0/ I
variables .

This coding facilitated computerized data analysis.

In addition , the data was compiled in  the same format

24 
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WORKS HF.ET

Pe i~~j h i 1 it v  Study 
— 

nr i gina l  Contract  Delive ry Sche du le
(AFLC/PPM Letter , 5 May 1978)

MO NT H 
-~~~___________ 

R1~SEARCHERS IN ITIALS

CON ’rRAc ’r NIIMI3E R _____________________________________________________

OVER $l0 ,00fl ( 1 UNDI: R $10 , 000 [

1. PR N eed f l 1 t ’  — Final Increment (reeuired schedule) 
______

2 . P i t e  of Contract Delivery Schedule - Final Increment
(~~riqina1 contract) 

___________________

1 • Final Contract Delivery Schedule - Final  Increment ( a f t e r
any mods , etc.) 

___________________

4. Delivery Schedule Modifications:

a. Mod No. 
_________________  ____

h. Date of Mod_________________

c. N ew D e l i v e ry Schedule

‘ I nt o :  I f  more than  one mod , check here [ ] and ent er
information on reverse.

~~ . Date Contract Physically Completed___________________

Request for Acceleration yes [ ] no [ I

7 . Request  ~or Del ivery Ex tension yes I ] no [ I

~~~. I~1 Concurrence in Extension yes I I no I

F~ qui - e 3. Samp le Data Sheet

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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as it is being used for the phase I indicator . This

~i1so allowed looking at past data as it would have

been formatted under a phase III indicator.

statistics and Correlation Analysis

The paired t test was used to test the state-

ments made in Hypothesis One. To do so, the difference

between the dates indicated for each sample item were

compared using the null hypothesis

mean of the difference = 0

an alpha level of .10 and 99 degrees of freedom f3r each

month , and for  the en tire sample , with 1199 degrees of

freedom .

Overall means were tested only at the aggregated

level. In addition , the effects of only late deliveries

were tested at both the aggregate level and the monthly

level. To perform these tests , all comparisons

resulting i n  a positive difference using the Statistical

Package for the Social Sciences algorithm were treated

as equal. For example, an initial contract delivery

date earlier than the PR need date was treated as equa l

to the PR need date . This procedure eliminates bias

resul ting from early del ivery sche dules wh ich do not

appreciably increa se the Government ’ s support capa-

bi lity (1) .

The following critical values were used to test

Hypothesis One:
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t o  the da ta  in the cu r r en t  i n f o r m a t i o n  system . The

number of firm line items due for delivery is found by

subtr a ct ing the number of non-firm or estimated line

i tems from the total number of line items. Phase Ill

rates were computed by comparison of initial contract

delivery data and actual contract delivery date .

Hypothesis Two was to be tested by using the

null hypothesis

PHASE I PHASE III

and the t statistic at the .10 alpha l evel and 11

degrees ot freedom . This test was preceded by a test

of e~ uaiity of the sample variances using the F statis-

tic , an alpha level of .10 and 11 degrees of freedom .

I f  the n u l l  hypothesis

s2 —
PHASE I 

— PHASE III

could not be rejected , the variances would have boon

assumed to be equal .  If the sample variances could not

be assumed equa l , t h e  del inquency rates could n ot  be

tested for equality with the t statistic (11:347).

h ypothes is Three was tested in  two w a y s .  Pu n t ,
- l  titapti was coi:~; truct ed plotting phase I delinquency

rates on the hor izonta l axis  and phase I I I  ra tes on
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schedule and/or not concurred w i t h  an extension to the

schedule. Again , the null hypothesis was rho equals

zero , alpha equal to .1 , and 10 degrees of f r eedom .

Failure to reject the null hypothesis would have m di-

cated that neither the phase I nor the phase III indi-

cator is a valid reflection of contractor support for

Air Force needs . If the null hypothesis would have

been re jected , the correlation coefficient values would

have given a comparative measure of which delinquency

rate is more e f fec t ive.

Correlat ion analysis  was also performed between

the two delinquency rates and those items which are over-

due in comparison to the needs of the Air Force as

stated on the purchase request. The comparison pro-
C 

cedure was the same as outlined above.

Research questions one , two and three were

answered using simple descriptive statistics in the

form of percentages. The percentages calculated may

have provided a basis for fu r ther  research .

Additionally , various raw frequency data were

I- i accumulated to further support the research . These data

were collected in the process of testing the hypotheses

and answering the questions .
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CHAPTER IV

RESEARCH FINDINGS

Chapter IV contains a discussion of sample

va l i d i t y . This chapter also contains spec i f i c  f i n d i n g s

related to each research hypothesis and question and

analysis of these findings.

Sample Validity

The sample was taken by ALC personnel in

accordance with the procedures in Chapter III. This

included a requirement that  the collector i n i t i a l  each

data sheet he completed. This , in turn , provi ded the

ability to resolve discrepancies directly with the

individual responsible for the quest ionable data , and

also provi ded the additional behav ioral advantages stemming

from the indiv idual ’s work being directly ident i f iab le  to

him. Finally , inclusion of contract numbers in the data

collected provided the opportunity to conf i rm questionable

data .

When the sample data were received , each i tem was

reviewed by the researchers to determine if any discernable

and questionable pattern was evident. The existence of

such p a t t e r n s  as consecu tively numbered contracts or a

series of contracts exhibiting identical characteristics

--_
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would have indicated tha t the sample was not tr uly  ran dom

and thus not representa t ive.

Only  one such pa t te rn  was discovered . A series of

contracts , all of which were due for delivery in the same

month , were delivered in  the same, earlier , month. This

501 jes was tested by including it in data used for hypo-

thesis testing. The results obtained agreed with and

extended results achieved for months uninvolved with the

pattern. Based on these results, the pattern was deemed

not to adversely affect the representative nature of the

sample.

Fin a l l y ,  error s in data tr anscr iption we re check ed

and corrected prior to testing . No other reasons to ques-

tion the validity of the sample data were detected .

Research Hypotheses and Quest ions

Research Hypothesis One:

Each of the following comparisons indicate no

difference between the compared dates for each i tem

sampled :

a. PR need date and initial contract delivery
da te ,

b. PR need date and f i na l con tract de li very
date ,

c. PR need date and actual delivery date ,
d. Initial contract delivery date and final

contrac t delivery date ,
e. Initial contract delivery date and

actual delivt~ry date , . tn d
1. Final contract delivery dot and u~~~~i- , I

d e l i v e r y  tiate .
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Tests of these hypotheses were performed in

accordance with the methodology described in Chapter III.

Table One summarizes the results of these tests. The

results are in the form of t values, to be compared with

the critical values in Chapter III for the purpose of

acceptance and rejection of each of the hypotheses. The

table includes values for each hypothesis on a month-to-

month basis and in total for data which have been adjusted

to remove bias resulting from the effect of early deliveries.

It also includes values for each hypothesis on a total basis

wi thout removal of the bias caused by early deliveries. Al l

values are significant to an alpha level of .001.

The first three columns of the table compare PR

need date with initial contract delivery date, final con-

tract delivery date, and date of actual delivery respec-

tively. All values in these columns are in the rejection

region and have enabled the rejection of the first three

hypotheses in total. A conclusion to be drawn from this

is that the needs of the Air Force as stated on the PR

are not being met by initial delivery schedules . Addi-

tionally , post award actions have not improved that

¶ position . Finally , Air Force needs are not met by actual

deliveries , regardless of con trac tual del ivery da te. Both

the biased and unbiased tests confirm these conclusions .

The four th  column of Tab le One shows the resul ts

of comparison between the initial contract delivery date

33 
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Table 1

Paired t Test Signif icance  Values

~R NEED PR NEED PR NEED INI TIA L INITIAL F I N A L
VS VS VS VS VS VS

________  ~NITIAL FINA L ACTUAL FINAL ACTUAL ACTUAL

OCT — 6 . 7 3  — 8 . 3 6  —1 1.09 — 4 . 7 1  — 1 0 . 2 1  — 7 . 7 1

NOV —5.39 — 5 . 7 7  — 8 . 0 0  — 4 . 2 9  —11.14 — 8 . 9 9

DEC — 3 . 9 6  — 4 . 2 4  — 5 . 2 8  — 2 . 7 6  — 5 . 8 5  — 4 . 9 3

JAN — 5 . 2 7  — 5 . 2 1  — 5 . 6 3  —1.42 —7.64 —7.79

FEB — 5 . 3 5  — 5 . 3 5  — 5 . 0 6  0 — 4 . 3 2  — 4 . 3 2

MAR —4.70 —4.68 — 3 . 7 9  0 — 2 . 6 1  — 2 . 6 1

APR - 7 . 3 2  -7.31 — 4 . 6 8  0 -1.95 - 2 .2 2

MAY — 6 . 7 1  — 6 . 0 8  — 3 . 5 8  —1.57  — 1 . 6 4  —1.18

JUN —4.09 —4.16 —3.56 —1.00 —3.36 —3.18

JUL -5.11 -5.13 -3.99 —1.40 -4.01 -3.82

AUG —4.96 —4.94 —5.21 —1.38 —5 .57 —5.32

SEP —5.38 —5.29 —4.73 0 —4.41 —4.41

Fy77
UNBIASEE l8.33 — 18.93 —18.04  — 7 . 0 5  —15.99 — 1 4 . 3 7

FY77
BIASED ~2.69 —4.94 —4.43 —5.95 —2 .49 0.03
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trid the schedule itt f o r r -~ at the time of actual delivery .

Five months of unbiased data fail the test of rejection.

There are two possible causes for this result. First ,

items initially due for delivery during those months

had little or no contractual action taken to extend

delivery schedules . Second , whatever act ion was taken

was not for relatively long extensions of delivery .

Either , or both , of these situations could have caused

the result observed. The rema ining mon th ly  f igures are

in the rejection region , indicating that numerous and/or

long extensions of contractual delivery were granted

subsequent to award of the contracts .

The impact of the extensions granted is reflected

in the biased and unbiased overall comparisons . Rejection

of the hypothesis for the overall data shows that the

extensions granted are of much greater impact than those

not granted .

Column f ive of the tab le compares in i t ial schedule

with actua l deliveries. All the unbiased figures are well

into the rejection region. This indicates that deliveries

which are late are either numerous , very late, or both.

The biased figure is also in the rejection range , but the

magnitude is much less. This indicates one of three things.

~1anv contracts may have been delivered early, a few con-

tracts may have been delivered very early, or a combination

of both . However , these early deliveries still could not

compensate for the quantity and extent of late deliveries.
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The final column of the table compares the sched-

ule in force at time of delivery with the date of delivery.

The unbiased data show that, even with schedule extensions

allowed for , actual deliveries are not in accordance with

contractual requirements . However , the unbiased tigure

shows that early deliveries more than make up for the

effect of late deliveries.

Research Hypothes is Two:

There is a difference between phase I and phase

III delinquency rates.

Table Two shows the calculated delinquency rates

for phase I and phase III on a monthly basis. Phase I

compares delinquencies to current schedules. Phase III

compares them to initial schedules. The variances of

these rates were tested in accordance with Chapter III.

The calculation made is contained in Appendix B. The cal-

culated F value was well outs ide the acceptance region , and

the hypothesis of equality was rejected . This rejection

prevents sta tistical testing of Hypothes is Two us ing the

t test. However , inspection of Table Two tends to support

the conclus ion that the phase I and phase II I ra tes a re not

equal.

Research Hypothesis Three:

There is no correlat ion over time between the phase

I and phase III indicators.
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TABLE 2

Delinquency Rat t-s

PHASE PHASE
______________________ I III

October 76 22.89% 87%

November 19.45 82

December 15.85 74

January 77 14.94 60

February 14.05

March 12.13 8

April. 12.09 5

May 12.11 4

June 11.18 12

July 15.39 26

August 15.12 45

September 16.57 25
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Figure Four and Figure Five are grap hs of the two

delinquency rates . Figure Four graphs the two rates over

time . Figure Five graphs the phase I rate on the horizon-

tal axis versus the phase III rate on the vertical axis.

Visual inspection of these two graphs indicate that there

is a relationship or correlation between the two rates.

The result of the Pearson Product-Moment Calculation is

shown in Table Three . Phase III is identified in this

table by the term ODI . As can be seen from the table ,

there is a .8534 correlation coefficient between the two

delinquency rates , and this is significant to an alpha

level of .001. Manual calculation of this sign i f icance

confirms that the null hypothesis stated in Chapter III

can be rejected (see Appendix B). Therefore , a high degree

of linear relationship exists between the two measures .

Research Hypothes is Four:

No evidence of adverse impact is found to

result from late deliveries.

Correlation analysis was attempted as described in

Chapter III. The results of these analyses are shown in

Table Three. Percent of items experiencing adverse effect

as def ined  in Chapter  I I I  is i d e n t i f i e d  by the term ACCREQ .

ODPP i d e n t i f i e s  those items overdue when compared to PR need

date . ADVEFF identifies those items for which a request

for  acce le ra t ion  was not f u l f i l l e d .
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As can be seen from the table , and a~: confirmed

by calculation (see Appendix H) , the hypothesis that rho

equals -hero could not be ‘t’jected tor c i  thor r ,t •~~~~

})areII to ADVEFF’ and ACCREQ. As would be expected , howeve’i ,

both ~-orre1ated highly with the percentage of i tems each

month overdue as compared to PR need date . Based on

these findings , if not meeting PR need date is taken as

a measure of adverse impact , Hypothesis Four can be

rejected . It not, the hypothesis cannot he rejected.

Research Question_One :

What percentage of ALC contracts are written with

d e l i v e r y  schedules in accordance w i t h  PR need date?

The percentage of contracts where de l ive ry  was

required prior to or on the PR need date was 60•2% (722

of 1200) -

Research Question Two:

What percentage of contracts are modi f ied  to

extend de l ive ry  schedules?

Five percent (60 of 1200) of the contracts

were extended•

Research_Ques t ion_Three:

What percentage of contracts extended or not

4_R’C&’ Iei- 4_t ted test: it ed in an adverse impact on the Air

1-oC (~~~~~
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Seventy six requests for  acceleration were not

accomplished for a 6.3% rate. No contracts extended

resulted in an adverse impact as defined in Chapter

III. That is, no contract file contained documenta-

tion attesting to the adverse impact of a schedule

on the Air Force ’s supply position .
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CHAPTER V

CONC LUSIONS AN D RECOMMENDATIONS

Th is chapter contains conclusions dr awn by the

researchers from the findings discussed in Chapter IV

and raw frequency data contained in Appendix C. It

also contains recommendations for further research . The

conclusions drawn are based on the sample data , and , as

such are directly applicable only to the San Antonio ALC

during the time period covered by the sample . The typical

nature of the San Antonio ALC , however , could allow

inferences to be drawn to the other ALCs. These infer-

ences may be used either as a basis for confirming

research or as background for actions to be taken.

Conclusions

Conclusion One:

Con tractors are not requ ired to meet the needs of

the Air Force as stated on the PR at the time of initial

contract award.

Th is conclusion is supported by the f ind ings of

Research Hypothesis One and Research Question One . Corn-

• par i son of PR need dates and initial con trac t del ivery

dates show that only 60% of the contracts written required
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delivery in accordance w it h  PR stated needs . Ad d i t i o n -

a l l y ,  extensions past the PR need date were l e n g t h y .  The

extremely high t value of the unbiased comparison between

PR need date and initial contract delivery date’ supports

this conclusion. In effect, the requir ing activi ty is

forced to start with the prospect of a delinquent delivery

compared to need date before production even starts .

Conclusion Two:

Post-award contractual actions do little to

alleviate delivery delinquencies compared to PR need

date .

This conclusion is supported by the f i n d i n g s

of Hypothesis One and Question Three , and data in Appen dix

C. Column two of Table One shows that rather than bringing

delivery schedules into line more closely with PR need

date , pos t-award contractual actions actual ly give

contractors more time to deliver than is already granted

by the initial contract. This can be seen by comparing

the values in column two wi th  those in column one . Whi le

492 initial actions did not meet the required PR need date ,

only 84 requests were made for acceleration . However , only

e ight  were ac tual ly  accelerated (one contract in September

was accelerated that had no recorded request for acceler-

ation) . Of the eight where the contract was actually
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accelerated , five met the new schedule and three did not.

Over -;ix times as many i tems experienced an adverse impact

- i ’ . •~ r’• 1t . ‘,f 1;,i]ure tr, acrelerate delivery schedules .

This  is based on Question Three. As a result, post-award

contractual actions fail to improve contractor support

for Air Force needs as stated on the PR.

Conc lusion Three:

Actual contractor deliveries appear to bear little

relationship to contractual requirements .

This conclusion is supported by the findings of

Hypothesis One and the data in Appendix C. Columns five

and six of Table One show the t values associated wi th

initial schedules and final schedules as compared to

actual deliveries. As can be seen from these values , con-

tractors do not deliver in accordance with initial sched-

ules , and even when granted extensions have a tendency

not to meet these extensions . This is supported by data

in columns two and three of Appendix C. Those that do

meet extended schedules , however , more than make up for

those that do not because of the extremely early nature

of their deliveries as compared to the extended date .

This is shown by a comparison of the biased and unbiased

aggregate t values in column six of Table One . Addition-

ally, even when contractors agree to accelerate schedules ,

there is a tendency to not live up to that agreement.
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Appendix C shows tha t of nine con tracts for wh ich de l ivery

was accelerated contractual ly ,  three were not del ivered

in accordance with the accelerated date (Note : One of the

nine was no t recorded as accelerat ion reques t) - The

implication is that contractors tend to deliver when and

i f  they can , with no undue effort on their part to meet

contractual obligations . Deliveries appear to be based

on capability and contractual requirements appear irrele-

vant except tha t they are “best guesses” of that capability.

Conclus ion Four:

PR need dates may not be a valid indicator of the

actual needs of the Air Force .

This conclusion is supported by the finding s of

Hypothesis  One and the data in Appendix C.  The f i n d i n g s

of Hypothesis One show that contractual requirements  and

j actual deliveries are not related to the PR need date .

The magnitude of the t values involved indicates t h a t  not

only many slippages , but lengthy ones , as well , are pre-

sent. One data point was delivered thirty-three months

from PR need date. However, Appendix C indicates that

no item manager found it necessary to go on record as

opposing slippages in delivery , and only seven percent of

the items sampled were in a poor enough supply position

to w a r r a n t  a request for  acceleration of del ivery f rom

the i tem manager .  If the assumption is made tha t  PR need

date is a conservative point estimate of a need t ime
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interval, some latitude in this regard can be expected.

However , the magnitude of slippages experienced seems

to indicate the possibil i ty that even this  l a t i t ude  may

be strained.

Conclusion Five:

Nei ther  the phase I nor the phase I I I  de l i nquency

rates are val id  indicators of contractor support of Air

Force needs .

This conclusion is suppor ted by the f indings of

Hypotheses One , Three , and Four , and the data from Appen-

dix C. Hypothesis Three showed that the two measures were

h i g h l y  correlated wi th  each other , and Hypothesis Four

showed that  nei ther  measure correlated wi th  the percentage

of items experiencing an adverse impact. Both measures

correlated highly with the percentage of items failing

to meet PR need date . I f , as discussed under Conclusion

Four , PR need date proves to be a poor point  estima te of

the ac tual  A i r  Force ’s need time , the correlat ion of the

indicators to the percentage of items delinquent compared

to PR need date loses i ts significance .

Conclusion Six:

The pha se I II del inquency rate should not be

implemented .

This conclusion is supported by previously dis-

c ussed findings and the stated purpose of the phase III

- - 
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rate discussed in Chapter I and II. Changin’~ from one

i r re levant  rate to ano ther s imi l a r ly  i r r e l evan t  rate

w i l l  provide managers no addi t iona l  v i s i b i l i t y  on con-

tractor performance in support of Air Force needs . I t

will provide a different perspective. If , as stated ,

the purpose is to provide additional , more accurate

in format ion , the proposed measure f a i l s , and any expense

incurred to make the conversion froir one system to the

other is thus not justified. If th ‘-pose is to meet

the stated ob jectives of v i s ib i l i ty  of unrea l i s t i c

schedules and encourage delivery to or ig ina l  schedules ,

its value is debatable. This research has shown tha t

schedule has l i t t l e  effect  on con tractor e f fo r t s. More

v i s ib i l i ty  in Government may not a f f e c t  contractor e f f o r t s

to meet the schedule. Visibi l i ty of unrea l i s t ic  schedules

is a desirable goal. However , using the formal contracting

procedure to provide v i s ib i l i ty  for  an essential ly in ternal

requirements computation problem appears to the researchers

to be less than desirable. There should be a better , less

extensive, and , less expensive way to go about doing so.

Recommendations

Recommendation One:

Review of Air Force requirements computation system

for accuracy is necessary . This research has shown that

al though contractor support for stated Ai r  Force needs is
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r e la t ive ly  poor , there may be a lack of adverse impact

r e su l t i ng  from the si tuation. Research to determine

whether  this  lack of documented impact corresponds wi th

a real physical lack of impact should be attempted. If

• so , research into the lack of documented communication

from requiring activities to the procurement organizations

cha rged with mon itoring contractor support shou ld be made .

If there actual ly  is no adverse impact on supply posi t ions ,

research into the possibi l ity  of br inging  s ta ted  require-

ments in to  line wi th  actua l requirements would be valuable.

Recommendation Two:

Research into the disparity between PR need dates

and initial contract delivery dates should be undertaken.

Possible causes of this dispa rity are an actual inability

on contractors ’ par ts to meet unrealistic need dates , or

a belief on the part of requiring activities that regard-

less of stated needs , contractors will deliver late for

their own reasons. As such , purposely conserva tive need

dates are stated in the hope that actual deliveries will

be more in line with actual needs .

Recommendation Three:

Fur the r  research into the causes of cyclic van —

at i o n s  in del iveries  may be valuable . Figur es Four and

Fi~ve show that most delivery delinquencies occurred at  the

beginning and end of the fiscal year. Appendix C , column
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five shows that most delivery extensions were at the

end of the f i sca l  year .  The researchers specula te

that  f iscal year end con trac ting ac tivi ty may be the

cause. If the assumption is made that delivery schedules

average twelve months from time of award to time of dcliv-

ery,  the items awarded at the end of a fiscal year would

be due for delivery at  the end of the next  year or

beginning of the second year following . Further, assuming

procurement workload rises at the end of the f i sca l  year

in an effort to obligate as much remaining funds as possi-

ble , procurement officers may be willing to write contracts

to contractors they otherwise would not write in an effort

to accomplish this increased workload . These speculated

poor contracts may be the ones which resul t  in the higher

delinquency rates at the beginning of the f i sca l  yea r .

Recommenda tion Four:

This research has shown that post-award contractual

actions have little effect on contractor support of Air

Force requirements. Each ATJC maintains a large staff to

implement these actions . If , in fact , these actions are

not e f fec t ive, research into elimination of this a c t i v i t y

in favor of direct contact between administrative contract-

ing o f f icers an d procu ring contracting off icers shoul d be

undertaken. This contact might be limited to only extreme

cases of high—dollar items to lower the added burden placed
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procujng clIIgIiIIITii low
criticality items would receive little, if any , attention .

______ 
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l 0 0 0 a # S , R ( S L )  : .8, 1 6 ;; , 16
1 0 5 0 S : L D F N T : W P 1 1 4 9 , SC H U M A N / V I T E L L I , A F I T / L S G , 7 8 R
l1 00$ :SEL ECT:SPSS/BI C SPSS
1 I~~O R U N  N A M E ; P H A S E  I I I  M I S
I200VAR IAB LE LIST;COL 1 ,COL2 ,COL3 .COL4 ,ACCRE Q , NONC ON C
I2SO INPUT FORMAT;FREEF IELD
I35O INPUT MED IUM ;CAR D
1~+Oi )N OF CA SES ;1200

• 14501 F;(COLI LT 7000)VALI COL 1—6 2 7 4
15001F;(COI. 1 CE 7000)VALI .’COLI—7000+92
1 5 5 0 1 F ; ( C 0 L 2  IT 7 0 0 0 ) V A L 2 — C O t 2 — 6 2 7 4
l h O O I F ; ( C O L 2  GE 7 0 O 0 ~~V A L 2 — C O L 2 — 7 0 0 0 + 9 2
I6SO IF;(C013 LT 7000)VAL3.C0L3—6274
1 7 0 0 1 F ; ( C O L 3  G~ 7000)VAL3 .’COL3—7000+92
17501F ; (COI. 4 LT 7000)VA14 .C0L4—6274
I S i O I F ; ( C O L 4  C E  7000)VAL4—COL4—7000+92
1 8 0 2 1 F ; ( V A L 2  l E  VAL I) VAL5 -VAL 1
1 8 0 - . I F ~~( V A L 2  CT VAL L )VAL5 — VAL2
18O6I F ; (VAL ~ L I-: V A L I ) V A L 6— V A L I
1 8 O M I F ; ( V A L 3  CT V A L 1 ) V A L 6 - ’ V A L 3
1~~1 01 F;(V AL -+ LE VAL I)VAL7 —VAL I
1 8 1 2 L F ; ( V A L 4  G V A L I ) V A L 7— V A L 4
1 8 1 4 1 F ; (V A L 3  LE VAL2 )VAL8— VAL2
1 8161 F ; (VA L3 CT VAL2)VAL 8’.VAL3
I S I S I F ; ( V A L 4  LE VAL 2 ) V A L 9— V A L 2
18201 F ; (VA L4 CT VAL2)VAL9 — VAL4
182 2t F;( \AL4 L E  V A L 3 ) V A L I O — V A L 3
1324IF; (VAL4 GT V A L 3 ) V A L IO —V A L 4
2000LIST CASES;CASES—1200 /VARIAB LE S—VAL1 TO VAL 1O
22OOT—TF ~~T ; P AI R S— V A L 1  WITH VAL5 TO VAL7
225OREAD INPUT DATA
2300$: SELECTA: OCT
2301$: SELECTA : NOV
‘ 3 0 2 $ :  S ELECTA: DEC
1303$: SELECTA: TAN
23O4~~:SELE CTA:FER
13 0 5 $ :  S EIECTA: MAR
2 3 0 6 $ : S E I . E C T A : A P R
230 7$ :SELEC T- \ :MAY
2 t 0 8 $  : S E I • E C T A  : J U N
I 3 0 9 $ :  S ELECTA: JIlL
2 310$ : SELECTA : A U G
2 3 1 1 $ :  SELECTA : SEP
2350T—TFST;I’AI RS VAL 2 WITH VA L8 TO VA I 9
2400T—TEST ;PA IRS—VA L3 WITH ‘ l ’ L 1 O
2 -.O~~T — F E S T ;p A I R S COL1 WITH COIl TO COL -4
2 - +1O T— r~- S T;PAI RS—CO L2 WITH COL3 TO COL 3
2 4 1 5 T — T L S T . P A I R S — C O L 3  W I T H  C O L ~e
ISOOF INISH
2850$ : !~N DJt IB

No. 1 Paired t Tests
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I 0 0 0 # # S ,R(S1.) : .R . l h ; ; , Ib
1O ’~O $ :  I D E N T : W P l 1 4 Q . S C H U M A N / V 1 T E I ( . I , A F I T / l ~~~ : , 1~4 R
1 I O O $ : S E L E C r : S I ’ S S / B I G S 1 ’ ~~S
I i  SOR UN N A M E ;  P H A S I -  I l l  H S
I I O O V A R I A R I F  I I ST ; CO L I ,C )I l , COI I ,C~~I~4,ACC REQ . N 0NCON i
I I S O I N P U T  F O R M A T ; F R E E F I E I D
1 3 S O I N P U T  M F ; D I U M ; C A R D
I - ~ O O N  OF C A S E S ; 1 0 0
1 e 5 O I F ; (C O L I  IT 7 0 0 0 ) V A L I — C O L I - - 6 2 7 4
ISOO I F;(C OLI GE 7000 )VALL— cOLl—7 000+ 92
15~’OtF;(COL2 IT 7000 )VAI •2— CO Il— 6274
l hOO IF;(COL2 GI- 7000)VAL2—c OL2—7 000+92
I 6501F; (COL3 IT 7000)VAL 1-COL 1-6274
17001F ; (COL3 (:E 7000 )VALI—COL3—7 000-i-92
17501F : (COL4 IT 7000)VAL4— COL4— 6274
18001F;(COL4 CE 7000)VAL4 COL6— 7000+92
18021F ;(VAI. 2 LI- VA 1~1)VA I •S—VA Ll
18041F;(VAI. 2 CT V A L I ) V A L S — V A L 2
1 8 0 6 1 F ; ( V A L 3  LE V A L I ) V A L 6 V A L I
1 8 O 8 l F ; ( V A L ~ CT V A I 1 ) V A I , 6 — V A L 3
1 8 1 0 1 F ; ( V A I 4  I.E VA I.1 )VAL7—VA I, 1
1 8 1  h F ;  ( V A I . 4  CT VA I.1 )VAI. 7—VA ,4
1 8 1 4 I F ;  ( V A I l  I .E  V A I .’ ) V A I R — V A L 2
18 1 61 F;(V AI , l CT VA I. 2)VA L 8—VA L l
l h I 8 I F ; ( V A L 4  IF V A L 2 ) V A L 9 — V A L 2
1 8 2 0 I F ; ( V A I . 4  CT V A I f l V A I . 9 — V A I , 4
I 5 2 h ~~F ; ( V A L 4  I .E V A I f l V A L 1 O —  V A I l
18241F;(VAL 4 CT VA I.3 )VA L IO— VA I.4
2 2 0 0 T — T E S T ; P A I R S — V A I . 1 W I T H  V A L S  TO V A L 7
2 I 5 O R E A D  I N P U T  D A T A
2 100$: SEI ECTA : O C T
21 5 0T—T EST ;PA IRS VAL2 WITH V A I R  TO VAL9
2 4 0 0 T — T E S T  ; PA IR S— VAL 1 WITH VAI 10
I R O O F I N I S H
2 850$: ENDJOB

No. 2 I’aired t Tests
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1OOOt# ’-~.R (SL) : .8, 16;; .16
1t )’0$ :Il )ENT:W P11 49.SCH UMAN/V ITELL I ,A F I T / L S G ,785
11 00$: SE l ECT: SPSS /SPSSNMSC
Ii SORU N NA~t F ; PHASE 111 M IS
1200 VA R 1A 1ILE L IS T; CO L 1 ,COL2 ,COL3 ,COL4 ,ACc REQ ,NONCONc
L2SUIN PUT FORMAT;FREEF IELD
1 i ’ ~O IN p ur M )-:DIuM ;cARn
I 4 0 0 N  OF C A S E S :  1 20 0
1 -~ SO I F ;  ( C O l t IT C O L 4  ) O D P R  — 1
I SOOI F; ( C O t ,  I CE C O L 4  ) O D P R  — O
ISS0I F ; (CO1, 2 IT COL4)O DI— l
I h O O t  F; (COI l CE COL4)OD I— O
I r~ SO I F  : ( C ot .  I L i ’  C 01.4 ‘I O D F D  1
170 0 IF; ( C O t .  I G E  C O I . /4 )ODFI )—O
17 ‘~0 I F ; ( C O L  2 i . E  C O t . ! )  PR 1W L — 0
18001 F ; ( to l. I Cl C O i l )  PR DE1. I
1 8 5 l ) 1 F ; ( C O L 2  1.1’ Col. )KXT—L
1 ’ ) O O 1  F ;  ( 0 0 1 2  CE C O t .  i ) E X T — O
1 ~ 1 0 1 F ; ( C OI l  CT C O t .  I )  A C C —  1
I ‘1201 F’; ( C O I 2  I.E COL 1 )ACC—0
19501 F ;iA C C EQ 0 ANT) ACCREQ EQ 1 )ADVEFF — 1
‘0001F;(AC C EQ 1 ) k D V E F F O
)OL )LF;(ACC EQ 1 ANt) ODFD EQ 1)NOMEET -.1
2 0 2 0 1 F ; ( A C C  EQ O ) N O M E E T — O
I O S O F R E Q U E N C  ( E S  ; C E N E R A L — O D P R  , ODI , ODFD , PRDEL . EXT , AD VEFF ,
‘ O 5 2 ; A C C R E Q , N O N C O N C , A C C , N O M E E T
I I  0 ( 1R E A I )  I N P U T  DATA
2 . ’ O O $ :  S E L E C T A : O C T
2 2 0 2 $ :  S K L E C r A : N 0 V
.‘ 2 0 4 $ : S F . L E C T A : D E C
2 . ’ O h $ : S E L E C T A : J A N
.‘ l t ) R $ :  S F 1 , E C T A : F E N
2 2  I 0$ :  S K I E C  T A :  MAR
2 2 1 2 $ :  S I - : I . I - : C TA : APR
2 . 1 4 $ S 1 1 E C I A : M A Y

I h : S E I . K C T A  : JUN
2 .‘ I 8 $ :  S i-: i .I-~C I A  : J i l l .
2 2 . 0 $ :  S E T .  F C T  A :  A U G
.‘.‘2.’$: SKIXI I’A: SFP
2 81)0 F I N 1 S U
850$: 1N I ) I O I I

No. 3 Frequency Computations
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1000##S ,R ( S I , )  : , 8, I h : ; , 16
1050$: I D E N T : W P I  149 ,SCH U M AN /VI I ’ EL I . l  .AF I T/ 1 .SG , 1811
1 lO0 $ :SELECT :SPSS/SPSSNMS G
IIS OR IJ N N AME;PHAS E I I I  MIS
I2 00VAR I ABL E LI ST;COL I ,COL2 ,COL3 ,COL4 ,ACCREQ ,NON C ONC
I2 5 O I N P UT FORI4A T ;FR EEF IEL D
135OINPUT MEDIUM;CARD
1400N OF CASES;100
14501F;(COL1 LT COL4)ODPR—l
15001F;(COL1 GE COL4)ODPR—O
1550IF;(COL2 LT COL4)ODI—1
1600IF;(COL2 CE COL4)ODI—O
16501F;(COL3 LT COL4)ODFD—1
17001F;(COL3 GE C014)ODFD—0
17501F;(COL2 LE (IOI.l’PRDEL..0
I H O O I F ; ( C O L 2  CT COL 1)P R DEL — 1
18501F;(00L2 Li C013)EX’NI
1 9001F;(COL2 GE C O T , 3 ) E X T — O
l ’ 4 I O I F ; ( C O l . 2  CT COL 3)ACC — l
1920tF; (COi l i.E COL3)ACC—O
19501F;(ACC EQ 0 AND ACCREQ EQ 1 )ADVEFF I
20001F;(ACC EQ 1)ADVEFF—O
.!O1OIF;(ACC EQ 1 AND ODFD EQ I ) N O M E E T  — l
20201F;(ACC EQ O)NOMEET—O
2OSOFREQUENCIES;GENERAL—ODPR ,ODI ,ODFD,PRDEL ,EXT,ADVEFF ,ACCREQ ,
2052 ;NONCONC ,ACC ,NOMEET
2I OOR EAD INPU T DATA
2200$:SELECTA:OCT
2800FINISH
2 11~ 0$: ENDJOB

No. 4 Frequency Computations
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l) l ) 2 O $ : l I ) F . N T : W I ’ l l 4 9 . SCH I J i 4 A N / V 1 T E L I~I , A F ’ I i ’ / L S C, 7 8 R
00 Ili$: SELF( ’i ;SPSS/SPSSNMSC
0 0 4 0 R 1 ’N  N A M F . ; M I S  CORRELATION
O0~~O V A R  I ARI.E LIST ;ODPR, 001 • OD E D , PHASE 1 . ADV E FF . A CCRE~
OCe~0iN PtTT FORMAT;F REEFIELI)
O O 1 O I N P UT M E D I IT M ; C A R D
O O S O N  OF ( :A SF .S ; I I
OO 9OPEARSON CORR ;OI1PR ,Ot)1 .O O F D .P H A S F I ,AD V EFF ,A CC R F Qo 101)0 PT IONS ; 3
O II O R I- A 0 INPUT DATA
012 0$: S ET ECTA: NEW P E A R l )
01 3OFI N 1SU
0 2 2 0 $ :  E N D J O I I

No. 5 Pearson Correlation

*1141’ N E W P F A R D

1)10 8.’ 87 74 22.89 1 7
0 2 0  ~~l 8 2 7 1  1 9 . 4 5  6 6
0 10 44 74 66 15.85 ~ 6
04 0  ~I i~~O 59 1 4 . 9 4  I I  I L
0 5 0 4 7  I I  I I  1 4 . 05  6 6
060  2 7  8 8 1 2 . 1 1  S 6
0 7 0  ‘2  ~ 7 12 .09 S 8
080 2 6  4 1 I I  . I I  I I
0’)0 2 2  1.’ 12 1 1 . 1 8  7 10
11 ) 1 )  2 6  2 6  2 5  I ’ ~ .) ~ 6 6
1 1 0 18 4 ”  4 4  1 5 . 1 2  5 5

1 1) )  1 2 .‘ S 25 16  • S 7  10 10
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Alpha = .1

Degrees of Freedom = 11

F Critical Upper = 2.23

F Critical Lower = .448

= 940.75

S2
2 

= 11.43

— = 82.31
2S2

— 
Therefore the nu l l  hypothesis of equal i ty  must  be rejected

No. 1 Test of Vari ances
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Degrees of Freedom = n - 2 = 10

Alpha = .1

“t” Critical = 1.812

r = Correlation Coefficient

“t” Calculated =
S

Reject hypothesis rho equals zero if “ t” calculated is

grea ter than “t” critical

Correlation t Calculated Decision

Phase I and Phase III 5.177 reject

Phase I and ADVEFF 1.0145 cannot rejec t

Phase I and ACCRE Q - .016444 cannot reject

Phase I and ODPR 5.646761 reject

Phase III and ADVEFF 1.155856 cannot reject

Phase III and ACCREQ .116451 cannot reject

Phase III and ODPR 6.189257 reject

No. 2 Tests of Correlation Coefficients
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This appendix contains the data qathert’c! for

use in this research effort. The data are presented

in  the following format as input to the computer .

COLUMN S(JBJECT

1 and 8 Line Number

2 and 9 PR Need Date

3 and 10 Initial Delivery Date

4 and 11 Final Delivery Date

S and 12 Actual Delivery Date

6 and 13 Acceleration Requested

0 — n o  1 — y e s

7 and 14 IM Non-concur  in E x t e n s i o n

0 — n o  1 - y e s

Dates are in Julian figures and are adjusted

for year-to—year changes with 1 October 1976 as a base.

Thus , some dates may be la ter  than the 365 days in a

year (example: line 0096 has 5939) . Each month of

data is on a separate sheet, and labeled appropriately.
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1 2 3 4 5 6 7  8 9 10 11 12 13 14

0 0 1 0  6 2 7 4  6 2 9 2  6 2 9 2  6 2 9 3  0 0 0060  6 3 3 5  6 3 0 4  6 3 0 4  6 1 5 2  0 0
0 0 1 1  6000 6 3 0 5  6 3 3 5  6324 0 0 0 0 6 1  6 2 7 4  6 2 9 6  6 2 9 ’ , 7 0 2 7  0 0
0012 6031 6279 6 2 7 9  6 3 0 !  0 C 0 0 6 2  6 2 1 3  6303 6103 7 0 3 2  0 0
0 0 1 3  6 0 3 0  6 2 9 2  6 2 9 2  6 3 0 8  1 0 0061 6 2 4 4  6 3 0 5  6 3 0 5  6 1 2 0  0 0
0014 6335 6279 6279 7024 0 0 0 0 6 4  6 2 7 4  6 2 8 8  6 1 1 9  7 0 1 9  0 0
0 0 1 5  6 2 4 4  6 3 0 3  6 3 0 3  6 3 2 2  0 0 0 0 6 5  6 2 4 4  6 3 0 2  6 3 0 2  6320 0 0
0 0 1 6  6 2 4 4  6 2 9 8  6 2 9 8  6 3 6 4  0 0 0 0 6 6  6 1 8 2  6 3 0 0  7 O - ’~6 7 0 1 7 0 0
0 0 1 7  7 0 3 1  6 2 7 6  7 0 1 0  7 1 2 9  0 0 0 0 6 7  6 3 6 6  6 3 0 5  6 3 0 5  6 3 2 2  0 0
0018 6305 6303 6303 6338 0 0 0068 621 1 6 3 0 1  7 0 0 3  7 0 1 4  0 0
0 0 1 9  6 2 7 4  6 3 0 5  7 0 9 1  7 0 6 2  0 0 0 0 6 9  7 U ~~1 6 3 0 5  7 0 4 2  7 0 5 4  0 0
0 0 2 0  6 2 4 4  6 3 0 3  6 3 0 3  6 3 3 4  0 0 0 0 7 0  6 3 0 5  6 3 0 3  6 3 0 3  7 0 6 0  0 0
0021 6274 6292 6292 6306 0 0 0071 7031 6305 6305 7040 0 0
0 0 2 2  6 2 4 4  6 2 9 3  6 2 9 3  6 3 1 0  0 0 0 0 7 2  6 3 6 6  6 3 0 5  6 3 0 5  7 0 3 9  0 0
0 0 2 3  6304  6 3 0 4  6 3 0 4  7 0 6 1  0 0 0 0 7 3  6 3 6 6  6 3 0 5  ~ 3 0 5  6 3 6 3  0 0
0 0 2 4  6 0 9 1  6 2 9 0  6 2 9 0  6 2 8 2  1 0 0 0 7 4  6 3 0 5  6 3 0 4  7106 7047 0 0
0 0 2 5  6 1 5 2  6 2 9 4  6 2 9 4  6 3 2 0  0 0 0 0 7 5  6 3 0 5  6 3 0 1  6 3 0 1  7 0 3 2  0 0

- - 0 0 2 6  6 1 8 2  6 2 8 8  6 2 8 8  7 0 6 8  0 0 0 0 7 6  6 3 0 5  6 2 8 9  6 2 8 9  6 3 0 1  0 0
0 0 2 7  6 2 7 4  6 2 9 0  6 2 9 0  7053  0 0 0 0 7 7  6 2 1 3  6 2 9 4  6 2 9 4  6 2 8 0  0 0
0 0 2 8  6 2 4 4  6 2 9 0  7031  7 1 0 2  0 0 0 0 7 8  6 3 6 6  6 3 0 5  6 3 0 5  6 3 1 5  0 0
0 0 2 9  6 2 7 4  6305  6305  6 3 0 8  0 0 0 0 7 9  6 2 7 4  6 2 9 0  6 2 9 0  h 34 -~ 0 0
0030 6 3 6 6  6 2 9 6  6 2 9 6  6 3 2 8  0 0 0080  7 0 5 9  6 3 0 3  6 3 0 3  6 3 1 5  0 0
0 0 3 1  6 2 7 4  6 2 9 0  6 2 9 0  6 3 0 1  0 0 0081  6 2 7 4  6 2 9 6  6 2 9 6  7 0 2 7  0 0
0 0 3 2  6000  6 2 8 2  6 2 8 2  7 0 3 1  1 0 0 0 8 2  6 2 7 4  6 2 8 8  6 3 5 0  7 0 1 9  0 0
0033  6 2 4 4  6 3 0 4  6304  7 0 3 3  0 0 0083 6244 6298 7066 7031 0 0
0 0 3 4  6182 62 9 7  6 2 9 7  63 37 0 0 0 0 8 4  6 0 9 1  6 2 7 9  6 2 7 9  7 1 0 3  0 0
0 0 3 5  7 0 3 1  6 2 7 7  6 2 7 7  6 2 3 7  0 0 0035  6 3 6 6  6 2 8 8  6 2 8 8  6 2 5 8  0 C

0 0 3 6  6 3 0 5  6300  6300  6 3 4 9  0 0 0086  6 3 0 0  6 3 0 5  7 0 4 6  7 0 0 - 4  0 0
0 0 3 7  7 2 1 2  6 3 0 7  6 3 0 7  6 3 4 5  0 0 0087  6 3 3 5  6 2 9 8  7 0 6 0  7 0 3 5  0 0
0038  6 1 8 2  6 2 7 5  6 2 7 5  6 3 6 5  0 0 0088 6 3 0 5  6 3 0 5  7 0 8 1  7 0 3 8  0 0
0 0 3 9  6 3 0 5  6 2 9 8  6 2 9 8  6 3 0 5  0 0 0089  6 3 0 5  6 3 0 5  7 0 4 6  7 0 1 7  0 0
0040  6 3 6 6  6 2 9 4  6 2 9 4  6 3 5 9  0 0 0 0 9 0  6 2 4 4  6 2 9 3  6 2 9 3  7 0 1 0  1 0
0 0 4 1  6 2 7 4  6 2 8 7  6 2 8 7  6 2 9 6  1 0 0091  7031  6 2 9 9  6 2 9 9  6 2 9 9  1 0
0042 6244 6298 7066 7031 0 0 0092 7181 6300 6300 6306 0 0
0 0 4 3  6091  6 2 7 9  6 2 7 9  7 1 0 3  0 0 0093  6 3 0 5  6 3 0 3  6 3 0 3  7 0 3 4  0 0
0 0 4 4  7 0 5 9  6 3 0 4  6 3 0 4  7 3 3 4  0 0 0 0 9 4  6 2 7 4  6 3 0 4  6 3 0 4  7 0 2 7  0 0
0 0 4 5  6 1 2 1  6 3 0 5  6305  6 2 9 6  0 0 0 0 9 5  6 2 7 4  6 2 8 4  7 0 9 1  7 0 7 7  0 0
0 0 4 6  6 2 1 3  6 3 0 1  6 3 0 1  6351  0 0 0 0 9 6  5 9 3 9  6 2 8 6  6 2 8 6  6 2 9 2  0 0
0 0 4 7  6 2 1 3  6 2 9 3  6335  7 0 1 9  0 0 0 0 9 7  7 0 3 1  6 2 9 3  6 2 9 3  6 3 4 8  0 0
00 4 8  6 182 62 8 7  6 2 8 7  52 9 6  0 0 0098  6305  6 3 0 5  630 5 63 2 7  0 0
0 0 4 9  6 3 6 6  6 2 9 5  6 2 9 5  6 2 9 6  0 0 0099  6 3 2 0  6 2 7 5  6 2 7 5  7 0 1 2  0 0
0050  6 2 4 4  6 2 8 9  6 3 6 5  6 3 3 5  0 0 0 10 0  6 2 4 4  6 2 8 7  6 2 8 7  6 3 0 9  0 0
0051  6 3 0 5  6 3 0 0  6300  7 0 4 2  0 0 0 1 0 1  6 3 3 5  6 3 0 4  7 0 3 5  7 0 3 S  0 0
0 0 5 2  6 2 4 4  6 2 8 8  7 0 3 1  7 0 4 5  0 0 0 1 0 2  6 2 7 4  6 2 8 7  6 2 8 7  6 3 3 1  1 0
0 0 5 3  6 2 7 4  6 2 7 9  6 2 7 9  7 0 1 3  0 0 0 1 0 3  6 2 7 4  6 3 0 4  6 3 0 4  6 2 8 7  0 0
0 0 5 4  6 2 1 3  6 3 0 5  6 3 0 5  6 2 9 6  0 0 0 1 0 4  6 2 7 4  6 3 0 4  6 3 0 4  7 1 0 2  0 0
~) 0 5 5  6 3 0 5  6 2 9 6  6 2 9 6  7 0 1 8  0 0 0 1 0 5  6 1 8 2  6 2 8 8  6 2 8 8  6 3 0 0  0 0
0056 6305 6302 6302 6310 0 0 0106 6152 6305 6305 6289 1 0
0057 6244 6302 6302 7020 0 0 0107 6121 6289 624q 6 2 4 4  0 0
0058 6244 6302 6302 6271 0 0 0108 6305 6216 ‘ 2 4 6  7 0 7 4  1) 0
0 0 5 9  6 3 0 5  6 2 9 8  6 2 9 8  6 2 9 4  0 0 0 1 0 9  1 03 1  6 3 0 ’, ( 105 611)6 1 C)

October
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5 1 ) 0 1 )  6 3 3 5  6 3 3 5  7 0 3 1  7 0 8 9  0 0 
~ 500  6 3 3 5  o I l S  o 3 3 5  ‘ 0 . 9  0 0

61) 1 0 1 1 5 1  o 3 1 9  7 0 6 0  7 0 6 0  0 0 5 5 1 0  6 3 3 5  5 3 3 6  6 3 3 6  7 0 , 7 0 0
5020 7 1 ) 6 9  6119 o 3 1 9  6307 0 0 5~~2 0  5 3 3 6  O I l S  5 3 3 6  5 3 2 0  0 0
5 0 3 0  h 1 2 1  6 3 2 8 7 0 9 1  7 1 0 2  0 0 

~~~~ 6335 633 5 70~.2 7020 0 0
5 0 4 0  6365 6 3 2 .  6 3 2 4  7088  0 0 5 5 4 0  6 3 6 6  6 3 3 5  b 3 3 5  b I o I  0 0
5 0 6 0  o 3 0 5  6 3 3 ~ 6 13 - ,  7 0 2 1 )  0 0 55S0 6356 6320 6 3 2 0  t I O S  0 0
S O o O  7 0 9 0  6 3 3 5  6 3 35 709 1)  0 0 5 5 6 0  7 0 1 1  0 3 2 1 )  o 3 2 0  7 0 1 6  0 0
5070 7031 6 3 2 1  6 3 2 1  7 0 3 9  0 0 5 5 7 0  7 0 3 1  6 3 3 1  5 3 3 1  o 3 4 - .  0 0
50S0 O 3 O 6  6 3 0 6  6 3 0 6  7 0 0 6  0 0 55 80  6 3 3 5  6 3 3 6  s 3 3 5  6 3 2 4  0 0
5090 7059 6 3 3 4  633- . 7039 0 0 559k) 7059 6 1 3 3  633 3 7 0 5 1  0 0
5 1 0 0  7 2 1 2  6 3 3 5  o 3 3 5  7 0 2 1  0 0 56 0 0  6 3 1 5  s 3 3 5  o3 35 7036 U 0
5 1 1 0  o 2 7 4  6 3 2 7  8 3 2 7  6 3 2 0  0 0 5 6 1 0  7 1 5 1  o 3 0 9  309 t 1 2 2  0 0
5 1 2 0  6 1 8 2  6 3 0 9  7 0 5 9  7 0 3 1  0 0 5 6 2 0  b 2 7 ~ 6 3 0 6  7 0 6 9  70 - . o 0 0
5 1 10  6 1 ) 6 0  6 3 0 7  6 3 0 7  6 3 4 3  0 0 56 3 0  6 2 1 3  6 3 0 9  5 3 0 9  7 0 0 7  0 0
5140 621 3 6 3 1 9  3 1 9  1- 15 1  0 0 5 6 4 0  7 0 3 1  6 3 2 0  o l l O  7062 0 0
5 1 5 0  6 3 6 6  6 3 3 4  6 3 3 4  7 0 2 0  (3 0 5~~5~ 70~~0 o 3 2 0  o 3 2 0  70 b 2 0 0
5 l t ~0 031 6306 6lOt. 62’l o 0 0 5660 7031 632 6 s325 5364 (3 0
S 1 7 0  o 3 3 5  6 3 3 1  6 3 3 1  7 0 2 6  0 0 5670 7090 5334 6334 7012 0 0

~180 70 1 1 6 3 1 3  6313 7024 0 0 5680 ~33S 5 3 3 4  5334 6 3 1 o  0 0
5 1 9 0  627- . oIl - . 6334 70h3 0 0 5 6 9 0  o 3 6 6  5 3 2 8  63 28 635o 0 0
520 0 70S9 63 29 3 329 72 7~ 0 0 5700 7031 6327 o32 7 701 2 0 0
~210 6)06 63 2 8 n 32 8 7007 0 0 5710 o366 6306 7032 6368 0 0
5 12 0  s I O S  o 3 3 S 6335 7051 0 0 5 7 2 0  s I O S  o 3 ’ S  o l ’ S  6 3 6 5  0 0
5 13 0  6188 6328 o328 63So 0 0 5730 o 2 1 3 o 318 s3 18  6 3 3 3  0 0
S 2 3 0  7 0 3 1  o 3 2 7 5327 7012 I) 0 5740 6 3 0 5  6 3 0 6  o l O S  6 3 5 2  0 0
6 2 50 6 3 0 5  6 3 3 0  o 3 10  7 0 1 5  0 0 S 7 S Q  ~ 3 15  6 1 3 - ,  6 3 6 6  s 1 2 7  0 0
5 2 o 0  o 2 7 - .  61 15 6 3 3 5  / 0 1 0  0 0 6 7 ~~(3 70 31 o 33 3  s i l l  s3 S 2 0 0
5 1 7 0  7 0 5 9  3 3 1  6 3 3 1  70 0 3 0 3) 5 7 7 0  o 2 4 4  s 3 O o  ‘0 0 4  6 3 5 6  0 0
5 1 S t)  o 2 7 - ,  6 3 3 0  6 3 3 0  ( 1 . 1  (3 0 5780 5244 63)1 6332 o3 S S 0 0
5200 o 1 8 2  o I l !  6 13 1  6 2 S 7  (1 0 570i) 7059 6335 o 3 5 0  7048 0 0
5 100 6 2 4 4  6 3 1 1  6 3 3 1  7 0 3 2  0 0 5800  6 3  3 5  5 3 3 6  5 3 3 5  7 1 ) 4  3 3) 0
5 3 1 0  6 3 15 6 3 3 4  6333 7 0 5 5  0 0 5 6 1( 3  o 3 3 5  ~ 1 l 5  o 3 3 5  70 3 2 0 0
S~~2 ’) 6 1 06  6 ) 2 8  6 3 2 $  s I O S  0 0 5 4 1 0  s l o s  t , 3 3 5  6 3 3 ~ 7 0 2 8  1 0
5 33 1 ) h I l l  o l l 8  8118 5 329 0 0 5830 5 1 1 1  5 3 1 5  o 3 1 6 63 42 0 0
5 1 , 0  o l o S  6 3 3 5  s3 I5 7047 0 3) 5840 6 3 3 5  o l l S  o3 3 5 ~~3 S 8  0 0
5~~50 6244 6329 632 9 6231 0 0 6850 61S 2 6 1 3 ~ 7021 63o5 1 0
5I o O  ~090 o l l O  6 3 3 1 )  7 0 2 5  0 0 

~ 8s0 5 2 4 4  o 3 2 .  o 3 2 - .  0 3 4 1  1 0
‘ 3~~0 6 3 3 6  5 3 3 6 7011 7021 0 0 5 8 7 0  7 0 5 9  o 3 2  3 o 3 2 3  70 9~ 0 0
6 3 5 ( 3  0 1 6 2  6 3 1 3  6 3 1 3  6 3 3 5  1 0 5880 6 3 3 5  o 3 3 1  6 3 3 1  6 3 2 5  (1 0
~- “~~~) 723 3 6326 7028 7019 0 0 5890 6 L 74  6 3 3 5  O I l S  6 32~ 0 0
1~~~~ 00 o23 - , 631). 6366 o322 0 0 5900  6 3 0 5  s 3 3 5  7 0 0 7  7 0 1 9  0 0
S ” 1 0  ) 3 4  “ 3 1 4  7 0 3 1  7 0 1 0  0 (3 5910 636o 63~~5 6 3 3 5  7 1) 8 2  0 t)

o l o b  o 3 2 7  7 0 3 1  7 0 1 7  0 0 ~ 9 2 0  6 3 6 6  6 3 0 o  7 0 0 3  7 0 7 4  1 0
5 ,  N~~~ ‘.3 3 0  6 3 6 6  8157 0 0 6930 ~ 3 l 5 5 3 3 5  6 3 3 ~ 631 9 1) 0
6 , 43 )  6 3 36  ‘ 3 3 3  o 3 1 3  6 1 0 3  0 0 6 9 4 0  o33 s , - 3 2 3  o 3 2  I ~ 16~ 0 0
S . S I )  “2  7 .  0 3 1  5 6 3 1 S 6 3 5 I 0 0 5950 o l o o  6 I i  S o 33 5 70 1 .7 (1 0
5 ,  h I .  7~)69 O 31 6 6 3 3 5  6 3 6 3 )  I) 0 “ ‘ . 6 0  5 1 2 1  o 3 1 5  o 3 3 5  6 3 0 8  1 3)
S • / 1) 1 .’ 1 2 3 3 3 )  31 ) ) 7 0 2 0  3) 0 6 9 7 0  ~~~~3 3 6  s ~~~ h I  15 5 3 0 ’  0 0
S 80 73 ~ I h 3 3 .  6 3 3  5 6 3 62 0 0 5 9 8 0  5 13 S t. 3 -

, S 6 32 8 7(3(3 0 0
S ,‘hI 6 3 .1. 6 1 3 5 6 3 35  10 3 1  (1 0 599 (3  ~ 1 3 6 63  3 S o 33 S s 3 3 6  0 3)

November
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6 0 0 0  6 3 s 6  s3 s S  8 3 6 6  7 1 0 3  0 t) 6 5 0 0  t~3os  o l S S  6 3 5 5  7 0 3 2  0 0
o O l O  6335 s365 6365 7074 0 0 s5 10  6 3 6 6  6 3 5 1  1 3 5 9  71 )12 0 0
002 13 6 3 6 6  6 3 o 6  83 6 6  7 0 7 4  0 1) 6520 7273 8365 s365 7024 0 0
6030 627.. 6365 6365 6345 0 0 6530 7031 6350 o350 o355 0 0

0 3 0  6 3 6 6  6 3 6 6  6 3 s6  6 3 3 4  0 0 6 5 3 0  7 1 8 1  6 3 6 5  o366 ~358 0 0
‘.‘OSO 71 8 1 h347 o 1 3 7  7004 0 0 o 5 5 0  7 0 9 0  6 3 5 5  7 1 3 5  70 8 7 0 0
sasO 7031 6344 6344 7390 0 0 o 5 5 0  7 0 5 9  s 3 6 5  6 3 6 5  6 3 . . S  0 0
‘ . 0 7 0  8 2 7 4  6 3 6 6  6 3 6 6  6 3 3 5  0 0 5 5 7 0  7 0 5 9  6 3 3 ’  6 3 3 7  o 3 5 5  0 0
6080  6 3 0 5  8 3 5 8  6 3 5 5  6 3 2 4  1 0 8590 6244 6366 o l o o  ~ 3 1 I  0 (3
o09 0  7 0 3 1  6 3 5 1  6 3 5 1  6 3 3 7  0 0 6 6 0 0  7 1 8 1  6 3 4 6  0 3 - 4 0 s3 . . - .  0 0
o l O O  6 1 5 2  6 3 5 1  6 3 5 1  7 0 1 7  1 0 6 6 1 0  6 2 1 3  6 3 5 6  s 3 S s  7 0 0 3  0 0
6 1 10  6 3 0 4  6 3 4 8  7 0 8 9  7 0 8 9  0 0 o620 7181 6357 o 35 7 7004 0 0
s120 6182 6335 7032 6352 0 0 6630 6356 6359 6359 6323 0 0
6 1 3 0  6 3 6 6  6 3 4 2  6 3 3 2  6 3 5 6  1 0 6 6 4 0  6 3 3 5  6 3 6 6  o 3 6 6  o 3 6 5  0 0
6 1 3 0  6 0 3 1  6351  6 3 5 2  6335  0 0 6 6 5 0  7 0 9 0  6 3 3 6  6 3 3 6  o 3 5 5  0 0
6 1 5 0  7 0 3 1  6 3 6 6  6 3 6 6  6 3 3 7  0 0 6 6 6 0  6336 h 3 4 . ,  6 3 4 4  o 3 6 5  0 0
6 1 6 0  6 1 8 2  6347 6347 7007 0 0 6670 6274 6336 701 5 7013 0 0
6 1 7 0  7 0 3 1  6 3 5 9  6 3 5 9  6 3 6 4  0 0 6 6 8 0  7 0 5 9  6 3 6 6  6 3 6 6  7 0 2 1  0 0
6 1 80  7 0 3 1  s 3 S6  6 3 5 6  7 0 1 8  0 0 6 6 9 0  6 0 9 1  6 3 5 0  ( 3 5 0  6 3 5 2  0 0
6190 o274 6365 6365 6273 0 0 6700 6 3 6 6  6 3 5 6  6 3 6 6  7 0 0 3  0 1
6 2 0 0  7 0 3 1  6 3 4 8  6 3 4 8  7 0 3 5  0 0 6 7 1 0  6 3 6 5  6 3 5 6  5 3 5 0  o 3 5 5  0 0
6 2 1 0  7 0 5 9  6 3 6 6  s3 6 6  7 0 1 8  0 0 6720 7 0 5 9  6 3 5 9  o 3 5 9  6 3 6 3  0 1)

o 2 2 0  7 0 5 9  6 3 5 9  6 3 5 9  7 0 2 4  0 0 6 7 3 0  7 0 7 4  6 3 4 6  6 3 4 6  8 3 5 0  0 0
6 2 3 0  7 1 2 0  6 3 6 5  63 6 5  7 0 1 7  1 0 6 7 4 0  7 1 5 1  6 3 5 3  6 3 5 1  7 0 1 9  0 0
5 2 4 0  6 3 6 6  6 3 5 7  6 3 5 7  6 3 6 5  0 0 6 7 5 0  7 1 2 0  6 3 6 5  6 3 5 5  b 3 S o  0 0
6 2 5 0  7 0 9 0  6 3 6 6  6 3 6 6  7 0 2 7  0 0 6 7 6 0  6 3 3 5  6 3 5 0  6 3 5 0  7 0 3 2  0 0
6 2 6 0  7 2 1 2  6 3 4 9  6 3 4 9  6 3 3 5  0 0 6~~70 7 0 3 1  6 3 6 1  6 3 6 1  7 0 3 8  1 0
6 2 7 0  7 0 9 0  6 3 6 6  6 3 6 6  7 0 2 1  0 0 6 7 8 0  6 3 0 5  6 3 6 4  6 3 6 4  535s  0 0
6 2 8 0  7 0 6 9  6 3 4 8  6 3 4 8  7 0 0 7  0 0 6 7 9 0  7 0 5 9  t 3 s 3  s 3 6 3  h 3~~5 0 0
6 2 9 0  6 3 6 6  63 5 9  6359  7 0 1 9 0 0 6800 6366 6366 bIbs 7031 0 0
6300 636o 6366 6366 7020 0 0 6810 7090 6366 63oo 7 0 1 4  0 0
6310 7181 6364 6364 7066 0 0 6820 6213 6347 6347 6348 0 0
6 3 2 0  7 0 5 9  6 3 6 6  7 0 6 0  7 0 5 3  0 0 6 830  6 3 6 6  6 3 6 6  6 3 6 6  5 3 6 3  0 0
6 3 3 0  6 3 6 6  6 3 6 6  6 3 6 6  703~ 0 0 6 8 4 0  6 3 6 6  6 3 6 6  6 3 s s  6 3 6 5  0 0
6 3 4 0  6 3 3 5  6 3 6 6  6 3 6 6  7 0 4 1  0 0 o 8 5 0  6 3 3 5  6 3 5 0  6 3 5 0  o 3 5 7  0 0
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7 1 1 0  7 0 9 0  7 2 1 2  7 2 1 2  7 1 8 2  0 0 7 6 1 0  7 2 1 2  7 2 1 0  7 2 1 0  7 1 0 3  0 0
7 1 2 0  7 4 5 5  7 2 1 2  7 2 1 2  7 2 3 4  0 0 7 6 2 0  7 2 1 2  7 2 1 2  7 2 1 2  7 0 5 9  0 0
7 13 0 7 304 72 3 2 7 2 1 2  7196 0 0 7630 7212 7210 7210 7059 0 0
7140 7365 7212 7212 7224 0 0 7640 7212 7210 7210 7048 0 0

7150 7212 7212 7212 7210 0 0 7650 7212 7210 7210 7054 0 0
7160 7181 7212 7212 7236 0 0 7660 7181 7196 7196 7045 0 0
7 1 7 0  7 2 4 3  7 2 1 2  7 2 1 2  7 2 2 4  0 0 7 6 7 0  7 2 1 2  7 2 1 1  7 2 1 1  7 0 4 5  0 0
7 180 7 2 1 2 7 2 1 2 7 2 1 2  7 1 10 0 o 7680 7212 7212 7212 7047 0 0
7 1 9 0  7 3 6 5  7 2 1 2  7 2 1 2  7 1 7 3  0 0 7 6 9 0  7 2 1 2  7 2 1 2  7 2 1 2  7 0 6 6  0 0
7200 7212 7182 7182 63S1 0 0 7700 7 2 1 2  72 1 2 7 2 12 7 0 2 0 0 0
7 2 1 0  7 1 8 1  7 1 8 7  7 1 8 7  7 2 2 8  0 0 7 7 1 0  7 2 1 2  7 2 1 2  7 2 1 2  7 0 8 7  0 0
7 2 2 0  7 2 1 2  7 2 1 2  7 2 1 2  7 0 6 3  0 0 7 7 2 0  7 2 1 2  7 2 1 2  7 2 1 2  7 0 6 7  0 0
7230 7212 721 .’ 7212 7228 0 0 7730 7212 72 12 721 2 7059 0 0
7240 724 3 7212 7212 7208 0 0 7740 7212 7212 7212 7034 0 0

7 2 5 0  7 2 1 2  7 2 1 2  7 2 1 2  7 2 2 7  0 0 7 7 5 0  7 2 1 2  7 2 1 2  7 2 1 2  7 0 3 8  0 0
7 2 6 0  7 2 7 3  7 2 0 2  7 2 0 2  7 2 1 7  0 0 7 7 6 0 7 2 1 2  7 2 12  7 2 12  7 0 4 6  0 0
7 2 7 0  7 2 1 2  7 2 1 2  7 2 1 2  7090  0 0 7 7 7 0  6 3 6 6  7 1 9 0  7 1 9 0  7 0 4 7  0 0
7 2 8 0  7 4 2 4  7 1 8 6  7 1 8 6  7 1 9 4  0 0 7 7 8 0  7 0 9 0  7 1 9 3  7 1 9 3  7 0 5 s  3) 3)
7 19 0  7 2 1 2  7 2 1 1  7 2 1 1  7 2 4 1  0 0 7 7 9 0  6 3 6 6  7 2 0 6  7 2 0 6  7 0 h 9  0 (3
7 3 0 0  7 3 0 4  7 2 1 2  7 2 1 2  7 2 1 0  0 0 7 8 0 0  7 2 1 2  7 1 8 2  7 1 8 2  7 0 7 4  0 0
7 3 1 0  7 2 1 2  7 2 1 2  7 2 1 2  7 2 2 2  0 o 7810 7181 719 6 7195 7047 0 0
7 3 2 0  7 0 5 9  7 1 8 6  7 1 8 6  7 0 9 5  0 0 7 8 2 0  7 0 9 0  7 1 9 7  7 1 9 7  7 0 3 3  0 0
7330 6366 7183 7183 7031 0 0 7830 7212 7210 721 0 s362 0 0
7 3 . 0  6 3 0 6  7 1 9 4  7 1 9 4  7 0 4 9  1 (3 7 8 4 0  7 0 5 9  7 2 0 8  7 2 0 8  7 0 1 8  1 0
7 3 5 0  7 4 5 5  7 2 1 0  7 2 1 0  7 1 7 4  0 0 7 8 5 0  7 0 6 0  7 1 9 0  7 1 9 0  7 1 9 4  (3 0
7 3 6 0  7 1 8 1  7 2 1 0  7 2 1 0  7 1 6 3  0 0 7860  7 2 1 2  7 2 1 1  7 2 1 1  7 2 2 3  0 0
7 3 7 0  7 2 1 2  7 2 1 0  7 2 1 0  7 1 5 8  0 o 7870 7212 7212 7212 7238 0 0
7380 7090 7199 7199 7101 0 0 7880 7273 7211 7304 71 91 0 0
7390 7120 7207 7207 7082 0 0 7890 7181 7199 7199 72 15 0 0
7400 7212 7212 7212 7010 0 (3 7900 7212 720s 7205 72 51 0 0
7 4 1 0  7 0 9 0  7 2 1 2  7 2 1 2  7 0 5 6  0 0 7 9 1 0  7 1 5 1  7 2 1 2  7 2 1 2  7 0 7 7  0 0
7420 7212 7212 7212 7049 0 0 7920 7031 718Q 7252 7284 1 0
7 4 3 0  7 2 1 1  7 2 1 2  7 2 1 2  7 0 1 / , 0 0 79 30 7 2 1 2  7 2 3 2  7 2 1 2  7 2 4 4  0 3)

7 4 4 0  7 2 1 2  7 2 1 2  7212 7017 0 0 7940 7181 7204 7204 7107 3) (3

7 — .  60 7 3 6 5  12 1 ?  7 2 1 2  7 3 4 7  0 0 7 9 5 0  ~~~
‘ 11 7 2 1 1  7 2 1 1  7 2 1 0  0 0

7 4 6 0  / 1 8 1  7 1 8 3  7 1 8 1  7 1 0 6  0 0 7 9 6 0  7 0 6 ’)  7 2 1 2  7 1 1 1  7 2 3 - ’. 0 (1

74 7 1) / 2 1 2  7 3 8 1  7 3 8 3  7 1 0 6  (3 0 7 9 7 0  7 2 1 2  7 2 1 2  7 2 1 2  7 .’ - . )  I 0
7480 / 1 8 3  7189 718 9 7160 0 0 7980 701)0 7 2 1 2  7212 7090 1) 3)

7’,9(( /18 1 7192 71 92 7089 o 0 7990 721 2 721 2 7 11 2 6 3 1 0  1 0
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8000 73 65 7 2 4 3 7 2 4 3 7 2 7 3  0 0 8500  7 2 4 3  7 2 4 3  7 2 4 3  7 2 6 3  0 08010 7304  7 2 4 3  72 43 7 2 5 1  0 0 8510 7304 7243 7243 7230 0 0
8 0 2 0  7 3 9 6  7 2 4 3  7 2 4 3  7 2 10  0 0 8 5 2 0  7 2 4 3  7 2 4 2  7 2 4 2  7 2 3 6  0 0
8030 7212 7243 7243 7236 0 0 8530 7273 7230 7243 7155 0 0
8040 7242 7242 7242 7263 0 0 8540 7243 7243 7243 7068 0 0
8050 7059 7229 7229 7019 0 0 8550 7 2 1 2  7 2 4 3  7 2 4 3  7 2 9 8  0 0
8060 7243 7243 7243 7265 0 0 8560 7151 7214 7214 7112 0 (1
8070 7273 7215 7215 7224 0 0 8570 7243 7242 7242 7300 0 0
8080 7243 7241 7241 7241 0 0 8580 7243 7242 7242 7349 0 0
8090 7365 7 2 4 2  7 2 4 2  7258  0 0 8590 7 1 8 1  72 34 72 34 71 39 0 0810 0 7 2 4 3  7 2 4 3  7 2 4 3  7 2 0 3  0 0 8600 7273 7213 7213 7287 0 0
811 0 7 3 3 4  7 2 4 3  7 2 4 3  7 1 9 3  0 0 8610 7516 7243 7243 7258 0 0
~-1 20 7212 7217 7217 7238 0 0 8620 7151 7243 7243 7300 0 08130 7 2 4 3  72 4 3  7 2 4 3  7 2 4 1  0 0 8630 7273 7243 7243 7230 0 0
8 1 4 0  7 2 7 3  7 2 4 3  7 2 4 3  7 2 5 9  0 0 8 6 4 0  7 2 1 2  7 2 4 3  7 2 4 3  7 0 4 1  0 0
8150  7 2 4 3  7 2 4 3  7 2 4 3  7 2 5 5  0 0 8 6 5 0  7 2 7 3  7 2 3 4  7 2 3 4  7 0 0 4  0 0
8160 7 2 7 3  7 2 4 3  7 2 4 3  7 2 3 6  0 0 8660  7 2 7 3  7 2 4 3  7 2 4 3  7 1 1 s  0 0
8 1 7 0  7 2 4 3  7 2 3 7  7 2 3 7  7 2 3 4  0 0 8 6 7 0  7 0 9 0  7 2 4  3 7 2 4 3  7 0 5 2  0 0
8180 7365 7211 7213 7249 0 0 8680 7243 7243 7243 7122 0 0
8190 7304 7243 7243 7245 0 0 8690 7243 7236 7236 700s 1 0
8 2 0 0  7 3 0 4  7 2 4 3  7 2 4 3  7 2 5 0  1 0 8 7 0 0  7 2 4 3  7 2 4 3  7 2 4 3  7 1 2 4  0 0
8210  7181 7 2 4 3  7 2 4 3  7 2 6 5  0 0 8 7 1 0  7 2 4 3  7 2 43  72 43 703 4 0 08 2 2 0  7334  7 2 4 3  7 2 4 3  7 2 4 1  0 0 (372 0 7243 7243 7243 7055 0 (1
8230 7243 7243 7243 7263 0 0 8730 7243 7243 7243 7033 0 0
8 2 4 0  7 2 1 2  7 2 4 3  7 2 4 3  7 2 2 3  (3 0 8 7 4 0  7 2 4 3  7 2 4 2  7 2 4 2  7 0 3 3  0 08 2 5 0  7151  7 2 4 3  7 2 4 3  7050 0 0 8 7 5 0  71 51 7 2 1 7 7 2 1 7  7 042  0 0
826 0 7 3 3 4  7 2 43 7 2 4 3  7 2 0 0  0 0 8760  7 2 4 3  7 2 4 3  7 2 4 3  703 9 0 0
8 2 7 0  7 2 4 3  7 2 1 3  7 2 1 3  7 2 1 0  0 0 8 7 7 0  7 2 4 3  7 2 4 3  7 2 4 3 70 4 9  0 0
828 0 7 2 4 3  7 2 4 3  7 2 4 3  7 2 5 1 0 0 8780  7 1 8 1  7 2 2 9  7 2 2 9 70 7 7 0 0
8 2 90 7 2 4 3  7 2 4 3 7 2 4 3  7 2 4 4  0 0 8790  7 2 4 3  72 43 7 2 4 3 7 019 0 0
8300 7121 7243 7243 7244 0 0 8800 7365 7236 7216 7269 0 0
8310 7334 7243 7243 7230 0 0 8810 7090 723! 7231 7239 0 0
8 3 2 0 7 3 3 4  7 2 4 3  7 2 4 3  7 2 4 4  0 0 8820 7120 7243 7308 7300 1 0
8330 7396 7243 7243 7227 0 0 8830 7181 7243 7243 7255 0 0
8340 7120 7243 7243 7224 0 0 8840 7120 7243 7243 72 3 3 0 0
8350 7031  7 2 4 3  7 2 4 3  7 0 7 3  0 0 8850 7212 7219 7219 7243 0 0
8360 7334 7243 7243 7229 0 0 8860 7243 7243 7259 7279 0 0
8370 7243 7243 7243 7209 0 0 8870 7212 7241 7241 7299 0 0
8380 7485 7243 7243 7223 0 0 8880 7243 7238 7238 7259 1 0
8390 7151 7243 7243 7244 0 0 8890 7365 7230 7230 7263 1 0
8400 7243 7243 7243 7262 0 0 8900 7365 7237 7237 7238 0 0
8 4 1 0  7 3 6 5  7 2 4 3  7 2 4 3  7 2 2 2  0 0 8 9 1 0  7 2 1 2  7 2 1 3  7 2 1 3  7 2 2 5  0 0
842 0 7 27 3 72 4 3  7 2 4 3  7 2 3 5  0 0 8 9 2 0  7 2 4 3 72 4 3  7 2 4 3  7 1 88 0 08430 7243 7242 7242 7266 0 0 8930 7243 7 2 4 3  7 2 4 3  7 2 4 5  0 0
8 4 4 0  7 2 7 3  7 2 1 9  7 2 1 9  7 2 7 1  0 0 8 9 4 0  7 2 1 2  7 2 4 3  7 2 4 3  7 2 2 3  0 0
8450 7212 7243 7243 7245 0 0 8950 7243 7243 7243 7233 0 C)
8460 7273 7243 7243 7327 0 0 8960 7243 7243 7243 724) 0 0
8470 7212 7243 7243 7234 0 0 8970 7212 7213 721 1 714 3 0 3)
8.1.80 7 1 8 1  7 7 4 3  7 2 4 3  7 2 4 9  0 0 8980 7 3 6 5  7 2 4 2  7 2 4 2  7 13 1  3) 0
8 1 .9 0  7 0 5 9  7 2 2 0  7 2 2 0  7 10 8  0 0 8990  7 2 4 2  7 2 4 2  7 2 4 2  7 1 9 8  0 0
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0851 7273 7273 7273 7229 0 0 0902 7243 7273 7273 7271 0 0
0852 7365 7273 7273 7262 0 0 0903 7455 7273 7273 7251 0 0
0853 7273 7273 7273 7270 0 0 0904 7455 7273 7273 7251 0 0
0854 7273 7273 7273 7188 0 0 0905 7273 7273 7273 7278 0 0
0855 7273 7273 7273 7257 0 0 0906 7243 7273 7273 7280 0 0
0856 7273 7273 7273 7252 0 0 0907 7059 7248 7248 7097 0 0
0857 7304 7273 7273 7259 0 0 0908 7 4 24 7 2 7 3  7 2 73 7 2 5 6  0 0
0858 7273 7273 7273 7269 0 0 0909 7243 7273 7273 7279 0 0
0859 7273 7273 7273 7255 0 0 0910 7212 7273 7273 7229 0 0
0860 7120 7273 7273 7228 1 0 0911 7273 7273 7273 7235 0 0
0861 7181 7273 7273 7255 0 0 0912 7273 7273 7273 7188 1 0
0862 7212 7273 7273 7301 0 0 0913 7273 7273 7273 7075 0 0
0863 7243 7273 7273 7236 0 0 0914 7365 7251 7251 7266 0 0
08 64 7 2 4 3  7 2 7 3  7 2 7 3  7 2 4 3  0 0 0 9 1 5  7 3 9 6  7 2 7 3  7 2 7 3  73 04 0 0
086i 7212 7273 7273 7214 0 0 0916 7304 7273 7273 7256 0 0
0866 7304 7273 7273 7223 0 0 0917 7334 7273 7273 7305 0 0
0 867 7 2 4 3  72 4 4  7 2 4 4  7 2 5 8  0 0 0918 7 2 4 3  7 2 7 3  7 2 7 3  7 3 2 5  0 0
0868 7334 7273 7273 7228 0 0 0919 7365 7273 7273 7301 0 0
0869 7273 7273 7273 7273 0 0 0920 7334 7273 7273 7284 1 0
0870 7 3 6 6  7 2 7 3  7 2 7 3  7 2 2 8  0 0 0921  7 2 7 3  7 2 7 3  7 2 7 3  7 1 9 4  0 0
0 8 7 1  7 2 1 2  7 2 7 3  7 2 7 3  7 2 5 6  0 0 0 9 2 2  7 3 0 4  7 2 7 3  7 2 7 3  7 2 7 0  0 0
0 8 7 2  7 2 7 3  7 2 7 3  7 2 7 3  7 2 3 6  0 0 0 9 2 3  7 2 7 3  7 2 7 3  7 2 7 3  7 3 4 2  0 0
0 8 7 3  7 2 7 3  7 2 7 3  7 2 7 3  7 2 5 6  0 0 0 9 2 4  7 2 7 3  7 2 7 3  7 2 7 3  7 0 4 5  0 0
0 8 7 4  7120  7 2 7 3  7 2 7 3  7 2 4 9  0 0 0 9 2 5  7090 7 2 7 3  7 2 7 3  71 04 0 0
0875  739 6 7 2 7 3  7 2 7 3  7 2 3 1  0 0 0 9 2 6  7 2 7 3  7 2 7 3  7 2 7 3  7 0 4 9  0 0
0876 7304 7273 7273 7244 0 0 0927 7273 7273 7273 7116 0 0
0 8 7 7  7 2 7 3  7 2 7 3  7 2 7 3  7 2 7 0  0 0 0 9 2 8  7181 7 2 7 3  7 2 7 3  7159  0 0
0878  72 73 7 2 7 3  7 2 7 3  7 2 5 8  0 0 0 9 2 9  7 2 7 3  7 2 7 3  7 2 7 3  7025 0 0
0879 7243 7273 7273 7279 0 0 0930 7273 7273 7273 7041 0 0
0880 7 2 4 3  7 2 7 3  7 2 7 3  7 2 4 1  0 0 0 9 3 1  7304  7 2 5 8  7 2 5 8  7 0 5 9  0 0
0881 7151 7273 7273 7229 1 ~ 09 3 2 7 2 4 3  7 2 7 3  7 2 7 3  7 0 7 3  1 0
08 82 7 2 4 3  7 2 5 9  7 2 5 9  7238  0 0 0 9 3 3  7181  72 62 7 2 6 2  7 0 7 4  0 0
0883 73 96 7 2 7 3  7 2 7 3  7 2 7 1 0 0 0934  7 2 1 2  7 2 6 4  7059  7 0 4 9  0 0
0884 7 3 6 5  7 2 7 3  7 2 7 3 7 2 3 0  0 0 0935  7 2 7 3  7 2 5 6 7 2 5 6  7 0 2 6 0 0
0885  7 2 1 2  7 2 7 3  7 2 7 3  7 2 9 0 0 0 0936 7 2 7 3  7 2 6 5  7 2 6 5  7004  0 0
0886 7212 7273 7273 7194 0 0 0937 7181 7273 7273 721 5 1 0
0887  7 3 9 6  7 2 5 4  7 2 5 4  7 2 3 7  0 0 0938 7365  7 2 7 3  7 2 7 3  7 2 0 3  1 0
0 888 7 2 43 7 2 7 3  7 2 7 3 7 2 3 6  0 0 0 939 7 3 0 4  7 2 7 3  7 2 7 3  72 63 0 0
0889  7 2 7 3  7 2 7 3  7 2 7 3  7 2 3 7  0 0 0 9 4 0  7 1 5 1  7 2 7 3  7 2 7 3  7 2 7 7  0 0
0890 7 2 4 3 7273 7273 7231 0 0 094 1 7212 7246 7246 7269 0 0
0891 73 65 7 2 7 3  7 2 7 3  7 2 2 9  0 0 0 9 4 2  7304  72 62 7 2 62 7 2 9 4  0 0
0 8 9 2  7 3 6 5  7 2 7 3  7 2 7 3  7 2 7 3  0 0 0 9 4 3  7 1 5 1  7 2 7 3  7 2 7 3  7 2 1 0  0 0
0 89 3 7 365 7 2 7 3  7 2 7 3  7 2 4 3  0 0 0 9 4 4  7 2 1 2  7 2 7 3  7 2 7 3  7 2 5 9  0 0
‘ 3 9 9 4  7 2 1 2  7 2 7 3  7 2 7 3  7180 1 0 0 9 4 5  7 3 3 4  7 2 4 8  7 2 4 8  7 2 6 2  0 0
089 5 7 1 5 1  7 2 7 3 7 2 7 3  7250 0 0 0946 7273 7273 7273 7298 0 0
0 8 9 6  7 2 7 3  7 2 7 3  7 2 7 3  7 1 4 5  1 0 0 9 4 7  7 3 0 4  7 2 4 5  7 2 4 5  7 2 7 9  0 0
0897 7365 7273 7273 7255 0 0 0948 6244 7273 7273 7203 0 0
0899 7243 7273 7273 7339 0 0 0 9 4 9  7 2 1 2  7 2 5 8  7 2 5 8  73 00 1 0
0900 7 3 3 - .  7 2 7 3  7 2 7 3  7 2 8 5  0 0 0950  7090  7 2 7 3  7 2 7 3  7 2 1 3  0 0
0901 7273 7273 7273 7298 0 0 0951 7151 7273 7273 7283 0 0
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