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One of the bﬁlic unQrittdﬁ assumptions in 1n§ontory
managesant ia that the 1tai. 9h1ch make up a given manage-
ment category remain in thofo indefinitely. Howovor, work
by Smith and Gunmtart ;t DESC ahowed that the categoriea
there are not static, but that there is a large number of
items which migrate from one category to Qnoth.r. The ob-
ject of this research was to determine the leavel of iteam
migration in the AFLC consumables 1nvon§ory ayatem. Thia
-tudy-ha- demonatrated that & significant amount of nig:a-
ticn is also present there. |

Overall, the AFLC inventory system experiences about a
ten percent =migration per quarter. The annuval migration
rate could be as high as forty percent (although it typical-
ly will be much less ihén th;t).' Each\SHGC has ebout the

same percentage of migrating itema, but the ALCa do not.

This may be because certain types of items are more prone to

nigration than others, though thia was not addressed in the
atudy.

The analysis also tracked each item in the San Anfonio
ALC over a twelve quarter period. The items as a whole mi-
grated an average of 1.4 times, even though twenty-£five
percent of the items did not migrate at all. The time be-
tween migrations averaged only 5.6 con..éutiv. quarters.
This makes policy evaluation more cogplicetod since many of

the items which are normally includod in such an evaluation
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- may not have been under the policy’s influence as they are
.a-sunod:to have been and will thu.‘proviqo misleading infor-
mation. Overall, the level of nigration experience py the
aystem iu significant; curroﬁt methods of policy evaluation
must be ;.-cxanin.d in light of thia new information on

-Igration.
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The Impact of Item Migration
on the Air Force Logiatica Command

Inventory Syster

I. Introduction

Background

Inv:n;ory nanagon;nt is a major portion of any business
operation. Business inventories conta;n the raw materials
for the items produced by the conﬁany as well as the mater-
ials and equipment needed to maintain the workiﬁg assets of
the fira. Inventory managers tfy to have enough stock én'
hand to insure that hroduction will nbt bae interrupted be-
éau.a of a lack of raw materials, but not so much that ali
of the working capital is tied up in the 1ﬁventbry. The
decisions of when to order and how much tc order must he
made in the face of‘uncertainty At.nning from variancea in
t.he d;nand énd in ths arri;él timne of an order. Demands for
the materialas vary bqth in the time between demands and the
quantity denenQed. The time between wvhen an order for new
matarial is placcd and when it isas availabl; for usa ia ?o-
férrad to aa the leadtinme £or:th¢ order. |

There are many costs associated with maintaining an
inventory. To bcéin wifh, there ia a coat to place an or-
der, even if it ig just tho‘tin.‘it takes someone to process
the order. IThen th're ia the cost of the mataearial itaelf.

If it ia necessary to barrow money in order to purchase the
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atock, then the interesat on the moriey barrowed is a coat.
Once the inventory arrives, it is rocesaary to store it in
some place until it is ready to be used. Storing tha mater-

ial ﬁuually raequires aome fora of expenditura, either in

'tcrnn of rent or the forfeiture of otheswiae productive

apace. Finally, there is some penalty for not having th..
material on hand when it ia n;ed.d. This penalty may be the
loas of a sale, a reduced 1§val of support or cabebility,‘or
th.-coﬁﬁ of findlgg a substitutae. Th.thJ.Ct of inventory
nanagcnoni'il to minimize the likelihood wf incurring a
ahbrtage penalty, while also minimizing all of the coats of
having astock on hand.

The most commonly uq.d analytical model for minimizing
the gnnual coat of naintdininé an inventﬁry 1i‘tﬁ. w1ison

Economic OrZer Quantity (EOQ) formula (S5:30). Given the

- ordering coat, holding cost e&nd annual demand, this model

will compute the number of unita to order (the E0Q). Divid-

ing the annual demand by the EOQ gives the number of orders

to be placed in a year. The atrength 6£ thias model is its
simplicity, but that is also one of its waaknossos; For
éxanplc, this model asaumes that demand ia conatant, but in
the réal world; thi- is hardly the case. Even so, this
model ard ita darivatives are widely usad and provide usable
result#. | |

When the inventory is very large, it has beeh shown

that a asmell number of items can account for the largest
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portion of the dollar voluﬁ. of the inventory (35:424,
8:182). Theae inventoriss are usually divided into and
assigned to categories based on the value of the annual
d.pand for the item. The category with highesat demand value
items receives the highe;t degree of nanggonent attention,
and the categor& containing the low demand itema receives
the least attention.

The Air Force Logistics Command (AFLC) ninag.s nearly
600,000 items of consumable spares valued at 82 billion
(1:1), as well aa numerous repairable iteams in its inven-
ﬁory. Repl.niahngnt requirements for nonrecoverable con-
sumption-type items are coaputed by the AFLC Ecqnonic Order
Quantity (EOQ@)> Buy Conputatién System (D0O62) system (3:12).
The EOQ'nodal used provides a near coptimal ordqr quantity
for -1niiizing the avorago‘annuai cost of the inventory
aystem (5:30-31; 8:79-81).

In order to facilitate the nanagengntibf this large
inventory, each item in it is‘aaaigned to a particular
Supply Management Grouping Code (SMGC) according to the
dollar value of ita projected annual de;and rate (PADR)
(3:12). The ‘tockégo po11c1an for individual items are saet
accor&ing to the SMGC the item ia in, as ia the level of:
management the items receive. These policies usually assunme
that an item remains in the same management category inde-
finitely. lowever, tha item3s often migrate fron‘one manage-
ment category to another. This migration can‘have a very

serious effect on the computation of optimal order quanti-

1-3




tiea, stockage levela, and inventory growth (and therefore
on atock fund inveatment), Sut little is known about the
problen.

A recent Air Force Audit Aéency réport cited the fact
that AFLC is operating under two conatrainta, minimum pro-
curement cycia period (PCP) policies and under £uﬁd1ng,
resulting 1ﬁ AFLC’a “not achi.v1n§ tha objectiy. of mini-
mized inventory ordering, holding, and atockout coatas"
(1:411). The auditors ezcimated that AFLC may have in-
creased its average 1nventory.inves£nent by at least 890.6
million (1:Tab A, 7). A similar report was filed by the
Gen.rﬁl Accounting Office (GAO) about the Defense $upply
Agency (now the Defense Logistics Agency) in 1976 (10).‘>The
GAO reported that nearly 1,149,000 itema in DSA had annual
issuea of leaa than S400 in 1975, and therefore, atated that
cost savings corld be realized by‘nore use of commerial dis-
tribution syastems for iow uase items, vThis pr&mpted a study‘
by Smith and Gumbert which discovered that there ia a large
amount of item nigration (mov&nent from ona management cate-
gory to another, usually because of changes in demand) with-
in the system at the Defense Eleetonic Supply Center (DESC)
(7). The foault of this migration was that ﬁhe value of the
atock 6n hand in the loweat item category apéeered “2 be
much larger than the value of the demand for these itema; a
closer look at the items which were over atocked revealed

that their atock was purchasad while the items were in cnae




‘'of the higher categoriua, not while they were in the low one
(7:SMITH4).  When the demand for the itema decreased, they
nigfatod down to the lower cétegory. carrying their atock
‘uith them, and hence, the appearance of h;ving over-bought.
It is b.li.veq that a similar migration problea may exiat in
the AFLC inventory ayastem and may accéunt for‘part of the
'AFAA findinga. |

Item migration il‘priaarily caused by changes in the
demand for an item, and as such, it caﬁ effect inventory
1$ve-t-.nt in one of two ways, Firat, it can increaae the
number of backorders when an itey migrates from a lower
c&tegory to a}highcr one. Second, it can increai. the amount
-0of excess stock when an item migratea frdn a higher category
to a lower one; This is becsuse upward migration ;npliea an
unantigibatod increase in demanda and downuard_nigratigh

implies an unanticipated decresse in demanda.
Problem Statement

Tﬁo level of item migration iﬁ the AFLC iﬁventory sys;
}ten is unknown and has not béen_inclhded in any inventory
‘control'poliéy. By neglecting thia situation, AFLC may have
unknowingly increased its inventory coetg. Thus, it is
necessary t6 determine the level of item migration under tﬁe
éurrent system and to determine Qhat effects this has on
inventory coatas. New stockage policies which conasider itenm
migration muast then be developed, if migration ia indeed a

problem.
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Research Question

What effect, if any, does item migration have on atock-
age policies, inventory growth, and the dollar value of in-

vestments in the AFLC inventory aystai?

Scope

The AFLC inventory syatem includei both nonrecoverable
and'récoverablc itema, each govaearned by a differeﬁt manage-
ment syaton b;caﬁaa of the different naturea of the items.
Sihce the volume of data which needsa to ﬁe processed for
each of theu‘ is véry great, thia atudy will concern itaelf
only with the nonrecovaerable gyaton. However, the tech-
niques used to inveatigate nigration in one system should
equally apply 1in the other.

A detailed avaluation of the effecta of item migration
on atockage policiea will not be conducted by thias satudy.
éuch a task would require the use of a detailed inventory

aimulation model. While such modals afc avajilahle, they are

.aomewhat difficult to uae and would require too much time to

validate the resulta. Thua, this study will perform a more
deductive policy evaluation uaing the results of previoua

rigration studies as guides to identifying the symptonms.




Literature Review

Siigh and Gumbert. The paper by Smith and Gumbert (7)

is the principle reference on migration in large 1nvgntofy

systema. Thia paper ia the report of a atudy conducted at

the Defense Electronics Supply 6enter (DESC)g'which‘i- part
of the Defense Logistica Agency (DLA). The atudy determined
that aven though tﬂa number of items in a givan management |
caﬁoéory‘r.nain.d the same from one{period to the néxt,
thore is a different mix of 1tonﬁ each time because of thas
amount of item lbvelcnt in the ayatem. Smith and Gumbert
callad thias movement item migration and tried to‘doterﬁine
th; causes of it. They found out that‘nOt.\than 935 percent
§£ the nigretion.Qe; due'to changes in demand or changéa in
pficq eﬁd demand; whereas, ;éna than 4 percent was due t;
pricg.changea alone.

Thia study also diacovered that the likelihood that an
item would remain in its current‘category increased the
longer it remasined thgra. ‘Tﬂet is, the longer an item was
in the same category, the more likely it was to remain
there. Thia suggesta that there nay‘be a need for -tockaée
policiel which take into conaidefation the time an item has
been in the same category. Anothér important finding of the
atudy was tHat the apparent long aﬁpply in the low categor§
was from stock that had actually been purchésed in a higher
category. Similarly, there were a greater numbér‘of back-

orders associated with upward migrating items than with

1-7
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atable itena. This ia caused by the combination of a lag in
the true requirementa with reapect to the quarterly fore-
ceated demand and thc.incr‘ann in lead time as the itenm
migrates upward (7:§HITH6).

Hobaon and K;rghofg.‘ Thil theaia extenda the work done
by Smith and Gumbert én micoration at DESC (6). The purpoae
of thia thesis was to agtorninclwhcthcr or not niération
patternsa éuuld be modelled as a Markov chair. Hobson and
Kirchoff used .--.nilally the same DESC cdata aa did Saith
and Gunb.?t plus the data that have become available since

the earlier itudy was completed. The later atudy confirmed

the reaults obtained by Smith and Gumbart, but waa unable to

devilop a Markov chain which modelled the iysten. This was
becau;a the system is not st&tionary. An attempt at divid-
ing the pbpulation into two aubgroupsa in an effort to find a
more stationary sample also failed to develop a Markov
chain. Nonethcl.as. the effort did do nucﬁ to further ﬁho
underatanding of the migration proceaa. In particular, this
study was able to show that the population could be divided
into two.nﬁbgroupl, one of relatively .ﬁéblo itera and the
other of the 1.--‘utable onea. This 1n£ornatiopxn1§ht be
11sed to develop different stockage policies fér the two'sub-
g. oups. |

Disz. Thia theaia conaidered the change made by AFLC
which i. treased the minimum buy quantity to six months worth

of demanu from DOD requirement of three months worth (4).




This means that each order made muat be large enocugh to
satiafy the current demand for at least -ix'monthc regard-
less of what the computed optimum EOQ iz. (The minimum buy
qqant;ty haa since been increased to one vear’s worth of
demand). The motivation for this atudy was an audit conduc-
ted by the Air Force Aud}i Agency. While this study did not
directly addéoco‘th. migration problem, it considers a érob-
lem which might bhe exacerbataed by migration. One of the |
findings of the study waa that increasing the procurement
cycle period (PCP) did c;u.o the value of long gupply to
increase .ignificantly; confirming the audit report k4960>.

. ti CR %57-6. This regulation is entitled
"“Requirenenta Prociduralvfor Ecéaonic Order Ouéntity (EOQ)
Itema” (3). 1It o;tabli-ho- policy ang procadures for compu-
ting requirements for EOQ itenms andvprovid.- guidance far-
maintaining the EOO.Buy Budget Computation Syatem (D062).
‘Thia dbcun.qt £urn1;ht_ the basic definitions for the teras
used in the AFLC D062 systenm. |

Inventory Theory Tegﬁbook-; Two textbooks on inventory

theory and management were used in the course of thia atudy.
The firat book was Analysis of Inventory Systems by G.
Hadley and T. M. Whitin (S). This book is one of the bogt
aourcea for classical inventory theory. It CQnﬁaini a de-
tailed development ofyth. economic order quantity (EOQ)
equation and the aasumptions used to d-vaiap gh. ejuation.
Hadley and Whitin alaso develop extensionsa to the basic EGQ

model, which try to account for non-deterministic demands,
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non-con.ﬁant lead tinea,»a. well aa other factora which
violate the assumptiona of the baasic EOQ model. The second
“ook in.callcd Inventory Control: Theory and Practicae by
Martin K. Starr and David W. Miller (8). Thia bock covers
Qn-entinlly the aane material as doea Hadley and Whitin, but
offera a different perapactive on thae asubject. The twov

bvoks couplinent one-another quite well.

Qvervisw

Chapter II contains a discussion on th; AFLC‘invontory;
system. A brief deascription of the five Air Logistica Cen-
ters iALC-) ia éiv.n, a glo.og exanination of the different
supply nanagen.ﬁt grouping codes is presented, and a brief
deacription of.thc computationa uaed in th? D062 ayatem is
presented. |

Chapter III describes the methodology used to determine
the degrae of itew migration in the AFLC inventory aystem.
It 1nc1ﬁdc; a discuaasion on the construction of the data
base, and the ;nalylin approach that VGIFUA.d. A dascription
of the astatistical tests employed ia alaoc presented.

Chapter IV presents the results of the anely.ii.

Finally, Chapter V Apn-afizes the projoct and p:ov}des'
some conclu?ion: drawn from thg resulta. Recommandations for

further study are given.




I1. AFLC Inventory System

uct

The Air fotcc Logistics Command (AFLC) has the respon-
sibility of provid;ng the critical lngistics suppnrt for the
combat and aupport alementa oflth. United Statea Air Fprc..
Each item nanegid within AFLC is assigned to én. of tho'£1§-
AFLT Air Logiaticas C.ntors.<ALC.). Item managars at each of
the ALCa‘er. rclbohaiblc for co-putinglr-plcninh-.nt re-
quirements for all centrally procured items.

The nearly 600,000 item Air Force conaumablea inventory
would‘b. impoasible to manage if done without the aid of
computers. The main system used by AFLC for con.unablo itenm
managament ia calloﬁ the EOQ B;y‘Budgct Computation Systenm,
the D062 aystem. This aystem maintains all of the inférne-
tion and provides all of the conput;tian- needed to manage
the inventory. The information that it uses comes from the
five ALCa and varioua othery data -yltonq. To further oh-
hance the efficiency of management df the system, each 1teﬁ
ia catogorizoa into & particular Supply Han.gg-.nt Grouping
Code (SMGC) based on ita .xpcctgd annualldcnand value, This
'chaptor dis&u.un; the SMGCs and their use iﬁ the D062
ayataenm,

. Thia chaptar does not‘pr.a.nt a detailed diacussion on
EOQ theory; this is more than adequately covered in other

treatments of the subject (4, 5, 8). Instead, it provides




an introduction to the particular implementation uaed by

AFLC and its departures from the claasaical theory.

AFLC Air Lougistics Centers

f

AFLC is & large organization composed of five Air

Logiatica Centers (ALCa), each of which managea a unique

portion of the total AFLC inventory. Table 2.1 presents the

names of the ALCs and their locations andvApp.ndix E liats
the major systems and components maintained at .acthLC. Arn
1t;l is assigned to only one ALC for nanagon.nt; Edch ALC
prepsres reporta on ii- own inventory hoiéingn fo1r Headquar-
ters AFLC, which than summarizes then; in a single set of

reports on the total Air Force inventory.

TABLE 2.1

AFLC Air Logistics Centers

ALC Symbol Location : FY83 Funds smy?
Oklahoma City ocC Tinker AFB, OK 6,944
Ogden (a]s] Hill AFB, UT S,970
Sen Antonic SA Kelly AFB, TX 13,327
Sacramento ‘ SM McClellan AFB, CA 3,448

Warner-Robbina WR Robbina AFB, GA » 7,048

1. Source: Command Information Digest (2)
Supply Management Grouping Codes (SMGC)

Studies have shown that the itema in larg. inventory
systems can be stratified into different groups baaed on the
dollar value of demand of the itam (5:424, 8:182). 1In the

AFLC syvstem, an item is a2ssigned to a Supply Management
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Grouping Code (SMGC) based on its annual dollar demand
value. During the period covered by the atudy, there ware
four categories, labelled X, T, P, and M (from low to high),

but since December 1984, there are oniy three, T, P, M.

This atudy only considers the . \der data with four cate-
gorini. Table 2.2 aummarizes the br.nk-bointn betweaen the

cataegories.

TABLE 2.2

3upply Managenent Grouping Code Break-pointa

- Cataegory old New .
Code , R.ngc1 Rnngoz
X $0 to #$5S00 N/A
T $300.01 to $5000 $0 to 82500 i
P $5000.01 to $50000 $2500.01 to #50000 ' :
.| over #350000 over $30000

1. Before December 1984
2. Aftar December 1984

The SMGC that an item is in denotes the degree of man- -
' agement intensity required for that item. For example, an
item in SMGC X receivea a low degree of management intensi-
ty, whereas an 1t§i in SMGC M receives & very high degree,
.with special emphasis on Accuracy, cpnﬁleteneas; and timeli-
ness of input data (3:12). Ai is dolcrib.dvbelow, ﬁh. SMGC
that an itam is in also determines the demands used in com-

puting the optimum order quantity, as well aa the re-order

level, termination level, and lag tiwe. If the =nnual deamand

value of an item exceeds the uppér bound of its category by '
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at least 8100 for thre; ndnths. it is automatically re-
a-.ighcd to a higher catagory, with a similar action for
being under tﬁe lo?.r limit. This is, by definition, item
migration.

When an item is ra-assignad to anothar SMGC, it is algo

aasigned to a new item manager. A rew re-order poiﬁt, data

level, termination level, and safety level are alsoc comput-
ed. Thus, if an item moves often, there is a lot of periph-
eral actiona which -hlt be accompliashed basides simply not-

ing the change in status.

EOQ Buy Budqet Computation System (D062)

Aécordfng to AFLC R.gulaﬁion S7-6, "The main function
of the D062 syatem ia ﬁo corpute requirements on nenrecover-
able itema under the Juri.diction of the Air Férco” (3:32).,
The objective of the system is “to provide all levels of
management with the tocls needed to make logistics decisions
within the scope of the syatem"™ (3:32). ThQ'lYlt.I cbnputea
the wholesale stock levels and the material requirements for
all centrally acquired items with-patticulai expendability,
rocoQorability, and tﬁpairﬁbility codes (ERRC). To accom-
ﬁlish this, the systesm uses a nod;l based on the clasaical

Wilson Lot Siza formula to computs the economic order quan-

tity (EOQ).

The demands used in computation of the EOQ are actually

the average of the past wight quarters demand (if the item
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haa not been in the aystem for eight quarters, then eati-
nates are u-.d),‘nultiplierby the peacrtime progran ratio
(?PR). The PPR takes into account progr?n-od flying hours
for thoae items which have demands tied to flying activity
such 2Za fuel and oil. 1In additicn, a different aet of de-
mand clcnoptclin used for th; lover two SMGCs than for the
higher tuvo. For items in X or T, the donan;- uzed are the
sum of aales, trannfur. and gohrecurring demanda, whereas
those itema in P and M use ths asum of sales and tranafer
demands netted by the sum of sales riturnu and tranafer
returna (3:78). For itema which aro‘;'pert-of an inter-
changeability and subntitution.<I&S) fgnily, all demands and
returna are con-olid;tod to the I&S maater; the mastar
item’s actual unit price and leadtimes are used 1n;t1ad of
thg family members’ individual data (3:78).

Because dgnendn are not conatant as iy assumed in clas-
aical inventory th‘ory, AFLC us«s alvariablc aafety level to
insure that there is ;hough stock to cover the oxpoctodl
leadtime demands. The safety level is the number of astand-
ard deviationa worth of demanda to aliow on a purticular
item. The fornule'which conppt§a the number of atandard
deyiatipni to be used (denoted as K) ia quite cﬁnpl;x, in-
corporating a number of different variablg.. as loon‘in
figure 2.1.

The standard deviation is computaed by firxac determining
the mean absolute daviatidn (MAD), which "is the average

nver the base period of the absolute difference between each
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quarter’s actual net rezurring demanda and the quarterly
average (3 = HﬁR)" (3:80). The astandard deviation is then
computed as followsa:

S.D. = 0.852(PPR) = 0.5345*MAD »

(.82375 » .42625eLeadtine) | 2.1
where PPR is the peacetime program ratio, the conatant |
0.594S5S converts the Qaert.fly,!AD to alnoﬁthly MAD, ani the
constants 0.82375 and.0.42625‘.xpr.-l the variance (MAD)

over leadtime (3:80).

r 2+/2 » HC » @ » UC . —]
K = -0.707 in

l_sr » (1/+R) » SD » (1-exp(- JE-O/SD)),J

where: HC 

= Holding Cost
Q = Demandas EOQ
. UC = Actual Unit Cost
SF = Imaplied Shortage Factor
R = Average Requisition Size
SD = Standard Deviation of Leadtime Demands

exp,ln = exponential and natural log functioas

Figure 2.1 Formula for K in Safety Leavel Equation

Mihinun Buy Quantity

While the AfLC EOQ Buy Computation Systex is based on
the economic lot size equation, constraints exist in the
system which .ignificantly 4nf1uenc-"what quantity of aﬁ
item '8 antually pfocufcd; The most 1u§ortant §£ theue
conatraints isa the minimur buy quantity. 0JODI 4140.39 sﬁa-
cifiea that e.proeuran.nt cycle minimum of thro§ months and

a maximum of three yaears will be used tn a&djuat the optiiun
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EOQ quantity ' (9:encl 2 p 3). This meana that if the opti-
nUR quantliy to buy is computed to be a aingle ionth- worth
of the item (based on current demand), DODI 4140.39 speci-
fies that three months be procured instead. The purpose of
this i{s to reduce the total number of orders (and thilacnb-
ciltodlnenpowcr) that need to placed for each 1;.:. How-
ever, AFLC haas inéfoa-.d the -1niuun PCP to one year to
further reduce the nqnbcr of orders generated. A full dia-
cuasion of the general impacts of this policy on the overall
inventory ;y.ton can b.ﬂfound in the the-i; by bisz (4>,

The inpo;tanc. of the ainimum PCP to -1grationlis that
iﬁ.n- temporarily migrating from a lower category to a high
one would 50 forced to order much nofcbltock than they may
ﬁo abl; to use once they aigrat. bacﬂ downvto their opiginal
level. When tﬂ. item moves back down, it Qiil carry all of
the naw atock it did not use as excess. The amount of ex-
ceas atock which will be carried will depe#d on the starting
category of the item, the category the order was placed in,
and how long the item was in th.'higha; category (ie, ﬁou

'nuch atock was used).

Sumnmary

AFLC maintaina an extremely largc'and complex inventory
system, and as such, has had to depart from the classical
inventory control theory to‘nanag. it. The most seriocus
departure is the establishment of a large iiAinun buy quan-

tity; in essence, high demand item buys can no ionger be
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considered to be computed by the economic ordering formula.
Thia haa serioua implicationa for itema which migrate up

from a lower category only to later migrate back down.




I11. Research Methodology

Introduction

This chapter diacuases the construction of the data
base used in this project (and the associated prob;.ns). and
theynpp;oach uaed to unalyzi the data and inventory poli- .
cies. The study covers the fourth quarter of '1980 to the
lfit-t quarter of 1985, numbered in the study as Q02 to Q19
(Q01, third quarter of 1580, is not used bacause only the
data for one ALC is available). Since only a portion of the
data on the AFLC master tapes for each ALC ia needed, proj-
‘eact tapea (and their baékup-) are created with only the
information needed. The abproach ured to evaluate the data
is described and some considerations for evaluating migra-

tion effects on policy are discuased.
Data Base Conatruction

The D062 Buy Conputatloﬁ Syatci at AFLC maintains very
detailed data tape recorda on the inventory poaition of each
ALC‘by‘qﬁartar. The CREATE conﬁut.r ayatem at QFLC is uaed
to»p.rforn all of the required data extraction and nuch‘of
th. analy-ii £of the study. Thia'-fstqn has nﬁn.rou-‘tep.
drives and a vcrfrl;rg. diak capacity, thuas allowing a nu;-
ber of jobs to be executad at the sane time. Even so, ex-
tracting the data is a very time con-uiing process because

of the nearly 600,000 records (per quarter) which need to be
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proceasaed. .
Qg;g_}g#g_pggg;ﬁg&;ggL All of the data used on this
project is extractied from the AFLC Edo hi-tofy data ﬁap.a.
Eech record on the history tapes is 1600 bytes long and 1“f
cludes -detailed information .boutfeech itea in the inven-
tory. Because of the aiza of the recorda, the data for ;
aingle quarter may occupy as many aa twohty-fiv. tapes.
Reading the data from these tapesa takes five to six houra

for each gquarter, mostly bacause the few important pieces of

information muat be separated from the unneeded. Thus, in

order to .lnp;if? iattorl, s set of tapes il.cf.étod to
contain just the data elements needed for this project.

This new set of tapes ca.. store the data for an entire quar-
ter on a single tape, thereby reducing the nunb.? ofltap.-
which need to be pfoco.l.d. Appendix A gives the record
structure of the project tapes.

The érﬁjoct data tap.uvhfo cra;tod by a FORTRAN progranm
which rsada a record from the Eod Maaster tape, extracts the
data of interest, reformata it and copies it back out to the
project tape (see Appendix B for thae program lilting). The

program was written so that it would work for any quarter

"and any ALC by using the Job Control Language (JCL) to set

up the .pocific files to be used. A liuting of the progra-
and a sample of tﬁo JCL which used it can be found in Appen-
dix B. After a tape was created, it was sorted by federal
stock class and identification number. (Thc EOQ master

tapes are already supposed to be sorted this way, but early
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analysis of thg data indicated that many items were out of'
order.)

Once the project tapes were created, another tape was
built which haa the datarin a £or-;t to facilitate time-de-
pendent aigration analysis. This t;pc, called the Higration

Deta Tape (MDT), containa a record for geach jtem that was

mwmww

San Antonio was chosen because it has the longest data fun\
nét broken by missing data. It'élao ch the second highest
amount of migration of the five ALCa, so ﬁh. results will
-ho§ the wér-t éa.c migration for the ayatem (Warner-Robbins
ALC had the highe.ﬁ.»but it had too many liolipg'quart;r- to
be useful). Each record starts with the stock number of the
item, then contains the ALC, SMGC, unlivpric.. and PMDR of

the item for twelve consecutive quarters. The record atruc-

ture for this taps is shown in Appendix A.

Two programs Aro used to create the migration data tape
(MDT). The first program is used to put the data for the
firat quar;cr into the 12 quarter format Q-.d on the tap.;
the quarters yet to be u-.d ar.»fillod with *“2"s which indi-
cate missing dafa. The second progran'r.adl .‘rocord‘frOl
the new quarter being asdded, and compares it to a record
from the current MDT. If the stock numbers of the next ;tcn»

of both files match, then the data for th.’now quarter is

simply added to the current NDT record and the record is

written to tﬁ. new MDT file. If instead the new quarter
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comea before the current MDT record, thon'thislindicat.a

that this is a new 1£on 1n‘the ayatem. A new MDT racord is
created with all of the quarters first filled with 2a, then
the data added for the current quartar. This new record ia

then written out to the new MDT file. If the new quarter

-rocorg comes after the current MDT record, then thias indi-

cates that the current MDT 1toi haq left the ayatem. Because
each of the quarters in a record is filled with "2"s when it

was cr.étod. nothing more needs to be done to the record,

and it is written back out to the new MDT file. Figure 3.1:

illustrates the logic just discussed. The listings of the

programs discussed here can be found in Appendix B.

Case A Case B
Qtr N otr Nei Qtr N Qtr Nel
1 Match 1 1 Match 2
2 Match 2 2 Match 2
3 < 4 4 > 3
4 S S 4
S 6 6 S
3 <4 -> 4 > 3 ~>

Item 3 left sysastea

Read next record from.

Qtr N only:

Qtr N Qtr N+l
4 Match 4
S5 Match S

Item 3 entered system

Read next record from

Qtr N+1 only:

Qtr N Qtr N+l

4 Match q
S Match S

Figure 3.1 Illustration of Matching Algorithm




Many prébloan were ancountered while trying to con-
struct the project date tapes. The majority of the problems
atem from the low pr;ority that systams analysis is giv.n by
AFLC. The primary problem is missing tapes. Eacﬁ of the AlLCs
has at least one tape missing during the period of tﬁ.
satudy, by far the worst one being Warner-Robbins ALC with
. ggng;_gigging_ln_gggﬁg (out of 19) gquarters. In all, there
are 16 tapes missing. The aecond proﬁl.n ia unreadable
tapea. Only Oklahoma Clty ALC and Ogden ALC do not have any
unriadablo tapes; whereas, the oth.i three ALCa have one bad
tape each. Figu¥h 3.2 aumnarizes the final atatus of the
AFLC EOQ historical data tapes. Another problem cncountered
is that the EOQ Hﬁnt.r files are not correctly sorted. This
is molved Sy resorting after the project files are created

(One note on sorting -- sorting should only be done on the
federal atock claaa (FSC)'and the ngtionel item identifica-
tion number (NIIN) fields without including tha material |
-anégo-on: code MNC field). Laatly, one quartof of Oklahoma
City data is useless (most of the elements contain zeros,
even non-numeric olon.ntns.

Cellecting Migration Data, The project data tapes and
the ligrétion data tape are used to build one-step nigratién
tables and collect time-dependent daﬁa. respectively. The
oho--top migration tables rocord.tho number of items which
migrate from one category to anotheirr for each quaftor.
Time-dependant data 1nclqd. such things as the number of

quarters a given item ia in a given SMGC.
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Quarter

1111111111
34567890123456789

OC AXXXXXXXXAXXDXXAXXXX
00 AXXXAXXYXmXXXXXXXXX
SA rXaXXXXXXXXXXXXaXXm
SH  XXXXXXEXXXAXXXXXmXXX
WR aaXXXalXXnrmXmaaXXaX

Where:

tape ok

data bad
missing tape
unreadable tape

N UX

Figure 3.2. Final Tape Statu; Map

To build the one-step migration tables, thw data in one
quarter are matchad to that cf the next quhrtcr unin§ the
progra; BaTCHxx listed in Appendix B. The logic used to
match the tccordg isa the sane n; that describod by Figure
3.1, except tﬁat the entering and leaving records were only
countod‘and no£ writtoﬁ ont to a file. To coupt the migra-
tions, an array ia set up to hnld the count of the number of
itenms nigr;tlné from one SNGC to snother (including the
number of items “migrating™ to themselves; that is, not mi-
g:atlné at all), This is done by aimply writing e function
which r‘turn- an index (an intager) for the SMGC value (a
character) passed to it, then using the function as the
arréy parameters. Thus, the code to 1ﬁcril.nt thi counter
which represents the migration from quarter A to quarter B
. is simply: |
HIGRATé(IHDEX(ASHGC),INDEX(BSHGC)) =

‘' MIGRATE (INDEX (ASMGC), INDEX(BSMGC)) + 1

where MIGRATE is dimansioned as a SX5 array (for the four
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categories and entering/leaving records), INDEX is the in-
dexing fpnetion, end ASMGC and BSMGC indicate which category
the current item was in at the end of quarters A and B,‘
ro-pectivoly. By cbnvontion. an item goes from A to B.
| Other counts maintained ‘y the program includes the
number df items drawn from each file (A and B), as well as
the number of unique 1ton’ procossed. This number can be
used to determine the amount of'nov.n.nt in and out of the
systea that was experienced bgtwoqn the t;o Quartora. Also
recorded is the number 9£v4toi. which are in each SMGC for
each quarter. Th; prdgra- outputs a rcpért uﬁich.liat- each
of these items, as well as two indexes computed as do-cripod
bolo#. A sample of this report is shown in Figure 3.3.
ssses MIGRATIOH REPORT wwnse
Quarter 13 to 14
ALC OC
NUHBER OF RECORDS PROCESSED FROM FILE A = 98945

NUMBER OF RECORDS PROCESSED FROM FILE B = 90689 -
TOTAL NUMBER OF ITEMS = 100828 °

MISMATCH INDEX = 0.02076
BY SMGC IN A 72292 15913 8664 2076
BY SHGC IN B €3349 16343 8847 2143
FROM\TO X T P ﬁ ouT

X 60792 1801 162 10 9527

T 692 13930 879 S 407

P 33 5835 7624 246 176

M 4 4 162 1878 28

IN 1829 28 20 6 0
MIGRATION INDEX BY SMGC:

X T P M AVG
0.84092 0.87538 | 0.87996 0.90462 0.87322

Fig. 3.3 Sample Quarterly Mig-ation Report
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The two indexes referred to above are the migration
index and the miamatch index. .Both of these indicate the
d.viatioh'fron a hypoﬁhotical *ideal® situatioh. using a
scale of zero to oﬂo, with the ideal being at one for the
migration index and at zero for ;ho mismatch index. The ai-
grafion index is the ratio of the number of items which‘r.-
mained in a givénlcat-gory to the number of items in that
the cﬁtogory -tarteq with in quarter A. ﬁéth.netically,

this would ba (for SHGC X):

# of items remeining in SMGC X

(3.1)
# of items in SMGC X for quarter A

Thus, for thia 1nd.xvto equal one (its "“ideal"™), there can
b; no migration of items into or out of a given category. A
value éf zaro would indicate thei none of the itema remained
in their original catcgogy.iwh.n migration doea occur, thia
index indicates the fractio- that fema;n in the same cate-
gory; Typically, the index has a value ofio.as to 0.55.

The second index computad, the miamatch index, is an
indication of the number 5niunatcheu" batwveen the 1t;na in
the one quarter to the items in the other. It ia co-pﬁted
by diviging th; differenca of ﬁhc larger of the total number
- of items in quarters A and B and the number of unique items
py the smaller of the two numbers. Mathematically, this
would be | . | |

(# of unique itema) - max (# in gtr A, # in qtr B)

‘ (3.2
min of (# in qtr A, # in gqtr B)




ITh. “jdeal" value for this index is zero, indicating that
every item in the one qﬁarter had a match in the second,
oxcobt for those necessary to account for the difference in
tﬁc sizes of the two filea. A value of one wouldlindiéate
that none of the items matched at all., Typical valuea for
this index are 0.005 to 0.02. Both the migration 1nd§x and
the mismatch index are piint.d out in the nigratién report
as shown in flgur. 3.3 above.

Tino-d.p.nd.dt data are collected using the migration
data tape (MDT). The HﬁT has a record for each‘it.n which
was ever in the San Antonio ALC duriné a three year period
starting in 1981. Th; FORTRAN program HiGSTAfA.we- written
to scan each record and coliect statistics such as the £51-
lowing itema: '

1. The numbar of items which were always in the‘l§a-
tem, the nunber'which enter then leave, and the
lnunber whichvleavo and return:;

2. The‘néaﬁ. variance, and]standaid deviation of the
punb.r of migrations per item:;

'3. The mean, variance, and standard deviation of the
number of quartera in the nyﬁten, in a given SMGC,
and 1n‘oa§h particular SMGC; |

4. Frequency countas of jitem migration and Quarters in
anf SMGC.

In addition, thoa§ 1teﬁa'which axperience more than four
migrationa in the three year period, as well as those thch

"move in and out the system, are written out to tape files
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for ater examination. The program liating can be found in
Appendix B, and Appendix C contains the full report genératé
ed by thia prograna.

As with the one-atep migration matriceas, migrationa are
identified by a cﬁanga‘in SMGC. An jtem qot 1q the aystem
has an "SMGC" of "2". The program reads a record kwhich
represznts a single item) and "scans" each SMGC (one for
each qugrter), 1n;r.-.nt1ng a counterloach time the next
- SMGC 1; the same as tﬁ‘ cur;ont one. If the SMGC changes,
‘then statistics are collected an/' the counter is reset.

Thias routiﬁe counts the number of iigretionn made by the
item and the amount of time (in quarters) the item spends in
e particular SMGC. The program ‘then looks to see if the
item entera, then ieavea.(or loave.; then re-enters) the
ayastem. If it doea; the item’a record ia written out to a
file and a counter is incremented. Thae program collects
more statistics, then loops back to get another record. It
finishes by preparing the da;a for output and writ;ng‘the
report.

The program uses the Method of Proviaional Meana tg
compute the mean and variance of the varioua data 1gena‘o£
1nt§rest. This n.thdd‘can conputd these values witﬁ ohly
one pass through the data and can be more accurate ﬁhan the
more traditional‘methodé. Tﬁig is particularly ugefui in
this progrun; since there are ne&rly’ZO0.000 records proces-

2d by it. The algorithm is shown in Figure 3.4.
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Another program which usea tﬂe MDT data is called
MIGSTATB. Thia progreﬂ divides the data into two groups,
HIGH and LOW. The HIGH group contains all of the items fronm
SMGCa P and M: whereaa, the LOW group containa the itema
£rpn the categoric. X and T. HiGSTATB porfor-a’two taaks.

' Firat, it counts the number of items which migrate from LON'
to HIGH aoietine during the twelve quarters. Second, for
each category, it determines the number of items origirally
remaining there in the Nth quarter. In tﬁi. second task, if
an item leaves the category at any time during the twelve
quaricrl. it is no longer con.ider.d; even if it migrates

‘back.

In the proviasional means et “orithm, the .nean
and the sum of the squared deviationa are computed
recursivaely as:

COUNT, = COUNT,_; + 1

Dp = Xq - MEAN_,

MEAN, = MEAN_,_., + D,/COUNT,

VAR, = VARp_3 + Dp(Xp - MEAN)
where

COUNT, is the number of the firat n cagzes

HEANn‘ ia the mean of the firat 1 casea

VARp ' is the sum of squared deviations for
the first n casaea :

The estimate of the mean is MEANy and the
the estimate of the variance is VARy/[(N-1)/N]

Fig. 3.4. Method of Proviaional Means
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Data Analysias Approach

The analyaia performed on the data is primarily based
on the deacriptive astatistica generated by the progranms
deacribed above. Tha fir‘t,taak ia to determine juat how
much migration i1a being experienced in the avatem, &nd then
to try to identify anv trenda or patterns in FS. nigrétion
d-tectoq. The amount of nigrgtioa is determined from the
one-atep migration tables and the tinc-deééndent data analy-
sis. ‘identifying patterns r-quir.s'tho use of'tochniqucz
such aa ANOVA Along with the information produced directly
from the data tapes. Because of the nature 6£ the syatem
being studied, a certain amount of qualitative analysaia is
alsc conducted. |

Steti@tical Analysias of Migrat;gg; In‘order to gain a
quick'underatanding of the leve;s of migration within the 
AFLC inventory system, the twq indexes déscribed above (the
migration 1ndexlaqd the mismatch ;ndex) ;re defined. These
quickly aummarize the level of nigr&tion being experienced
ir the inventory and they provide summary statiaticn'luit-
abla for lucﬁ techniquea as ANOVA. Thae time-dependent dats
almo provid§ a number of simple statistics as mentioned
earlie:. ‘

ANOVA i3 used to gain an understanding of the inter-
relationahipsa between the factors involved. The two factora
considered .<re thaea SMGCs and.the ALCa. The goal of this

analysis in to determine whather or not there are any sig-
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nificant differencesa among the ALCs and among the SHGC;, and
1; there are any significant interactiona. A significant
difference among the ALCs might indicaﬁe that the type of
product that they handle has difforent migration patterns or
that policiesa are being implemented differently in one ALC
than in another. if a particular ciaaa'of material was bqb-
ject to above av.ragcﬂnigration-, any policy changea might
nead to r.fioct that. Similarly, differences smong the
SMGCs could alno'influ,ncc futur. policies (the different
categories already have tailored policicc,\no thia would not
be difficult to 1-;1.-ent). It is important to note that
while ANOVA naylidantlfy diffarenceula-ong the various fac-
to? l.V.ll.rlt cannot 1dcnt1£9 the cause of those differen-
ceq; This will be left to a more qualitative analysias of
the differences.

One of the obsorvation; snith and Gumbert made was that
although the number of itens in a pertiéular category at any
given time appeared to be somawhat constan;, the items in
the syatem may be very aifferent frbn on..period to the next
(7:SMITH3). Therefore, the quarterly nigrationvtablea can
ohly tell part of the story. Migration ;auaod by items
which change catagories only once and then4:ena1n forever
would have different policy implications than nigration
caused by items which’often move back and forth between the
' categories. Smith and Gumbert found extremely little cf this

type of migration in their av.dy at DESC,




Qualitative Analysis of Miqgration. Migration is like

alcohol: a little may be tolerable in aome situations, but a
lot of it ia uasuvally harmful at beat. The point at which
~migration goes from tolerable to unaéceptablo‘is not hard
and £aa£: it will depend very much on the judgement of the
decision maker facod with the problea. Thorefqrt, thias
study will present the level of migration inlnany'diff;ienﬁ
formats in order to help the decision maker determine if the
levels found are merely troublesome, or if they represent a

reﬁl problem which needﬁ immadiate attention.

Policy Evaluation

In ord.i to fuliy determine the effects of migration on
a given policy, it is necessary to simulate the syaster under
the different policies, taking into ac&ount item migration.
Unfortunately, ﬁhia satudy did noi have time to couﬁleto such
an analysis. Inatoad, iha results and recommendations of
previous studies will be compared ;o the results found in

this atudy to see if they may be applicable.

Sumnary

This chapter has deascribed the methods usid tolextract
the project data‘fro- the EOQ master tape. and format it to
be used byvth. variocous analysis programs in the study. The
analyais approach was discuased and the techniques to be
applied were deacribed. The next chapter presenta the re-

sults of the analysis perfornéd.
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IV. Analysis Regults

Imggmﬁign

Thia chapter presenta the results of the various inves-
tigationa conducted on the AFLC EOQ data discusaad in the
pr.viéu. chapter, Thin atudy £ouﬁa a niénificant amount of
migretion within the AFLC invintory systil. In or&or to gain.
asa much inaight inte th..problonya. pbnn;blc. the 1ﬁd1ca-
tiona of -lgrétlon will be presanted in a number of diff.t-
ent ways. -Summary statistics cénéutcd in the study ere
presented with their intorptotatién-.' These are then btokon
down by ALC and SMGC, where nppl%cabl;. The resulta of the
ti;o—dppcnd.nt migration analysis er§ presented next with a
discussion on their ulgnificanco. 'Ldntly, other considera-

tions about the data are presented.

Migration Index Statiatics

The nigration index diacusaed in'Chaptcr 3 providea a
quick ash.-lncni of the l.v.i of migration the ayatem exper-
iencea betwean any two po;ioaa. It r.prca.nt.lth. p.tcont
of itema thch did Qg; migrate tﬁat period; therefore, it is
a good indicator of th§ itcn stability in the ayntel; The
index used in this study ia a guarterly index. An index
véluc of 0.90 means that 90 percent of the items originally
in th.iﬁarticular category in the la-t_quertor resaained

there the following quarter. If the value of the index is




-

0.53 for four quarters in a row and none of the itema which
nigrate out ot the éatmgory migrate back in, th.ﬁ th; annual
inde:: veluas would ba (0.9 or 0.6561, indicating that only
about 6t p.fc.nt of the itema in the category were atill
preaent s.ter a year. Typically, the annual index value is
leas than the product of the associated quarterly indexes,
aince somse itams migrate back 1n£o their original catagory.
Because it is a dimenaionlesa number, the migration

index can be compared between the various ALC’s and SMGC’s

:to ses if any significant differences exist. Table 4.1

.unaariiiy the migration index values for the quarters exanm-
ined in this ztudy. These values were obtained with the BMDP
4V Multivariate /ralyaia of Varience program. Overall, the

mean quarterly mig:ation index was 0.8991 indicating that,

on the average, about 90 p.rcont‘of the items in any given

catogory do not aigrate eaéh quarter.

Table 4.2 presents the 95 percent confidence intervala
for the grﬁnd mean and the ALC means, and Figure 4.1 pre-
sents the uin.binfor-;tion graphically. The grand meen for
the system lies between 0.8835 and 0.914. This corresponds
to a 0.61 to 0.70 annuai»ind.x‘valuo (assuming that iteme do
not Jsigrate back into their original*catogqrio-).‘1np1ying
that as many as R0 to 39 percent oflth. items in the aysatenm
migrate each year.

From Teble 4.1, ona can eslso get the overall mean index
value for each ALC. Oklahoma City (0OC) and Ogden (00) have

aimilar index values, Sacraionto (SM) has a slightly lower
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valu..vfcllowod by San Anton1§ (SA) and Warner-Robbins (WR).
Theae last two alao havo much higho; variances than do the
firast three. The confidence 1ntor§a1¢ in Table 4.2 and Fig—l
ure 4.1 show that the difference between the San Antonio
index (SA) and the OC, 00, and SM indexes is statistically

aignificant, .vqh with the higher variance (thia ia becauae

t

.tha'intorval for SA does not ovaflaﬁ the intervsls for OC,

00, or SM).  Tho interval for Warner-Robbins is so large
because of the léall sanple size combined with the high
variance.

While thx; diff.ronco between the ALCs is significant,
itnil unclear why this is .o; One possible cause may have
to do uitﬁ the mix of :}.tonu and co-pan.nta managed by thov
AlLCa. If thl; is the case, then a study should be cond;ctod

to sea if the item atock clesses can be grouped in terma of

.their propensity to migrate. 1If this can be done, then the

cause for such a tendency should be identified. It may be
necessary to d.v‘lop naw policiea which take this tendency

into account if it cannot be corrected.
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Summary Migration Index Statistics
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40
10
10
10
10

Mean 3td Dev

0.8991°

0.92%9
0.9493

0.9086

0.9180

0.9274

0.9202

- 0.9384

0.9063
0.9133
0.9228

0.8613
0.8904
0.8467
0.8503
0.8577

0.9140
0.9470
0.9008
0.9036

10.9047

0.84533
0.8878
0.82352
0.8337
0.8343

0.9266

0.8838
0.8898
0.8961

0.0963

0.0374

0.0453

€.0376

' 0.0320

0.0234

0.0396
0.0618
0.0306
0.0298
0.0239

0.1463
0.1171
0.1361
0.1421
0.1974

0.0390
0.0456
0.0348
0.0231
0.0331

0.163S5
0.1700
0.1893
0.1900
0.1720

0.0863
0.0917

0.0929

0.1109
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TABLE 4.2

9% Percent Confidence Intervals for Migration Index

ALC Low High

ALL 0.883 0.914

s [of 0.914 0.938

(0]s) 0.907 0.933

SA 0.838 0.884

SN 0.901 0.927

WR 0.799 0.932
C ]
L ] - L] ‘!LL L]
. . . o . 0c .
: . - . __Q_O___ .
- L] sA L] L ]
L] L] L] 5!! *

. WR .
{ , ]
* . * * . * > *
« 75 - .80 . 89 .90 .93

" Figure 4.1 Graphic Intervals For Migration Index.

Tablol4.1‘allo presents the mean index velues by SMGC
and Table 4.3 and Figure 4.2 pri.entn the related 95 percent
confidence intcrvaln; These indicate that there is no sta-

tluticq; difference in the migration index between the cate-

goriea. That is, ;ng_pggba§;;1;! that an jtem will remain

in the sanme cat;gcrz is about the same For each SMGC (al-
though it is slightly higher for SNGC X). However, it will

be shown later that the average length of time an item

apends in a giver category before migrating does differ
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significantly.

TABLE 4.3

93 Percent Confidence Intervals for Migration Index
(By SMGC)
ALC Low High
ALL  0.88% 0.914
X 0.901 .. C.953
T 0,856 0.912
P 0.8862 €.918
| 0.853 ¢.330
t : 1
L ] - x *
* L] T . .
. . P . .
- -* l’! L ] .
C - ]
* ’ * * * *
.80 .85 .90 .95 1.00

*Fiéuro 4.2 Graphic‘IntorVall For Migration Index. '

It is inportaht to reiterate that the migration index

valuea preaentad above are quarterly indexes; annualrindexan

'  would show a smaller percentage of items remaining in the

samne categcry. A one year match was made to eatimate the
annual index value. The grdnd mean for the year was 0.7868,
0.11 less than the quarterly index value. This means that

in a years time, only ahout 79 percent of the itemsa are in




the same category that they were in thi year befcre and that
about 21 pctcoﬁt have -1giat¢d. This does not count the
migration of those itema which nigratoa and then returned
before the year was done, but just those in a different

category at years end.
Iime-Dependent Migration Analvais

An analysis was also made on the time-dependent aapects
of migration. As deacribed in Chapter 3, twelve consecutive
quarters of data from San Antonio ALC was uased for this part

of the study. The results are summarized in Teble 4.4 (the

entire computer report can be found in Appendix D).

TABLE 4.4

Summary of Time-Dependent Analysis
SA-ALC June 81 to March 84

Mean number of aigrationa per 1t§n: 1.362

Mean number of consecutive quarters (per item) in:

All Categoriea: 3.97
X 7.46
T 4.94
p: 4.82
| B 4.51
Number of jitess not migrating: 44,029 25.47%
Number of items which migrated: 128,809 74.53x%
Number of itema starting in P & N 8,970
Number of itess starting in X & T : 145,739
Number of X & T items migrating up : 15,337
Number migrating back down to stay : 343




The analysia ahowa that, on the avofago, every itenm
migrated about one and nlthird‘tin... Since 25 percent of
the items did not migrate at d;l, those that did migrate
nigrated more than once (on the average). The next set of
figures in f.bl- 4.4 are even no§- interesting. These rap-
r--.pt tho_nvc:cgo nuaber of qunrtorA thatrgn item was in
tho‘su-o category bgforo'nigtating. Over all, gégh_;&g;
| v 2 < welve)
Qng_gg&igg;x_ggig;g_igglng_;Q another.  Breaking this out by
SHGC shows that once an itea gets to X, 1§ tends to renmain
there longer than in the other SMGCa (perhaps this ias be-
cause of a large number of items marked for disposal but not
yet ragovod from the system). It is 1n£oro-£1ng to note
that the other three SMNGCs (T; P, and M) have aSout'th. sane
nunbdt.for this measure, 4.5 to 4.9.

Most invent- iyatemns make the 1lplicit‘¢-.unpt1on
that once an item enters a given management cetogory'it
remaina there indefinitely (5:29, 7ESHITH1), Al_ﬁa. just
d.lon-tfatcd, items do pot alwayas i.nein in the -;n. cati—
goiy. Thia haa two n.tidun implicationa. Firat, policiea
which treat every itenm ih aicatogory the same regardless of
the amount of time an item has been in the cat.gor* may not
behave as .xﬁcctod. S;cond. anaiy-iﬁ done with "inap-hot"
data taken with the same diasregard for‘thc time that indi-
vidual items have been in a category will al-o‘b. subject to
the wrong 1ntorpr.tétion. Thil is .xdct%y what happened in

the 1976 GAC report on the low value category at what was
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ther tﬁo Defense Supply Agcncy (DSA), now DLA (10). Smith
and wusbert do-oﬁ-tratnd how migration had caused the
“excess” stock that the GAO report attrib"ed to overbuying
(7). With the amount of migration experienced in this
etudy, th_lss_!_ummg_uu_b:_mm_m_uﬂ&

' The importance of thi; cannot be overatressed. Figure
4.3 presents another yQy of visqelizing the magnitude of the
migration experienced in the system. The numbers in the
bottom of the "pot"” (e.g., 500,035 £9r X) are the average
number of itoaavin that category for the on.‘y.ar period
covered by the diagrams. The number to the upper left of
the pot ia the total number items which migrated 1nlto the
category over the course of the year and the number to the
upper rigﬁt is the total nu;bcr which -1grat¢d‘out. The sum
of theae nuubgr.‘ip listed below the pot. .In the thg.e
highor categories, the number of items which migrated ap-
-proachea the average number of items in the category. Con-
sid.rihg that thia is for just a single year, the management
categofi.s are clearly not aa static as they are assumed to'
be! Here, as before, SMGC X tenda to be the more -taSlu of
the four SMGCa, fbf perhaps the same reasons already discua-
sed. Ev.ﬁ aoc, 131 thquaana itens is still quite a substan-

tial number.




SMGC X

| 59,379 ~———1 .r————’ 72,128

Total Migrations: 131,507

SMGC T

28,3575 -I-l : f-I__’ 23,787

77,937

Total Migratiors: 54,362
SMGC P
12,013 -———1 ‘ r—;—-> 9,947
Total Migrationa: 21,960
SMGC M

[

Total ﬂigrbtion-5v3,702

2,279 » 1,423

R L L RN, L AMRIII T [P

NN L R,

REARAES 48

MESF AT D LA T

R,

-

Figure 4.3 Total Annual Migration Flow Diagranma

Another problem that this much migration nay‘cauao‘ia a
larger thén nﬁrn&l number of backorders, an excess o{ atock,
5r both. When an item migrates up because of a ;harp in-
crease in demands, it usually bringa with it a large number

of backorders since, by definition, it was not atocked to
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handle the higher levels of demand which are now cauaing it
to migrate. Slnilariy, when an item migratea down because

of a sharp decrease in demands, it carries with it all of

‘'its unused stock which may be considered excessive once it

reaches its new éatogory. Both of these situationa were .

observed at DESC by Smith and Gumbert in their study on

‘migration (7:SMITH4-SMITH6). Thaerefore, it would be useful

to know how much migration is occurring between the lower
categories (X and ™ #nd the upper two (P and M), especially
the number of 1ton§ migrating up and then back down again,
since £h.sc itens ;rc subject to ﬁoth,backofd.r and excess
stock préblon-.

An audit conducted at DESC reported that there was
about.s450 nillioh of igock on hﬁhd to cover only $50 mil-
lion in demand in the ;owost nan;gon.nt category, apparently
the rc.ult‘of overbuying in that éateéor?. Because of'this,
DESC was required to diapose of tho exceas stock, or face
severe budget cuts for that category. The study by Smith
and Gusbert demonstrated that the excess stock was not ac-
qﬁired‘while the itema were in the low category, but while
théy were in higher categories. Demand for the items had
fallen about the time of the audit causing the itenms ﬁo |
migrate down, carrying‘thor. stock Qith thoi. Furtﬁer anal-
ysis of the items in‘tho low cdtegéry ravealed that the
ltdck actualiy purchased in that category over a five year

period only covered 97 percent of the demand for thoaa itema

involved. Thus, it would havse been inpénsible to overbuy in
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that category. The excess stock .was largely due to migra-
tion.
In the three yeara of San Antonio A.C data reviewaed,

only 10.5 perrent of the itams originally in the lower cate-

gories migrated to the higher categories, and of thoee, only

2.2 percent came back down to remain in the lcocwer levals.
At this point, 1t does not app.ar.thct this up-then-down
migraticn is a péoblcn at AFLC. However, thia study did not
~ consider the value of the itema which did migrate thia way-
nor did it look at any of the other ALCsa. With the current
onﬂvy.ar -1nl-u- buy policy in .ff.ci, 343 items migrating
from low to high to low again could 1ndopd be v.ry‘.;gnifi-_
cent as a buy oid.r was most likely issued on those items
whil. they weie in the higher categories. This last state-
ment is based on the backorder analysis done by Smith and
Gunbért in their -igrition study (6:SMITHS).

While the migration data collected during this study do
»not tend to support the contention tﬁat migration is causing
the lower categories to go into long supply, a brief analy-
sis cf the Cantral Secondary Ito-rStratlfication (CSISy
rfport‘doon. Table 4.9 -unndrizon_th. demand to on-hand
ratig for the most recent csrs report (CSIS)., Note that
there ha’e only been only threa SMGCa since November 1984,
T, P, and M. The atock on hand‘data db not include QRH
at§cka§. roquirements. Tais table indicstes that the de-

manda in SMGC T only account for eight percent of tha atock
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on hand, and that in SMGC M, the demanda exceed atock on
;hnnd by fifteen percent. This is similar to the effects of

migration found at DESC.

TABLE 4.5

AfLC Ratio of Demanda to Stock on Hand

Ratio
Overall:
Damanda: $2,035,848,404
= 0.5453
On Hand: $3,731,900,%8%
SMGC T: ‘ :
Demanda: $ 119,235,364
= 0.0796
On Hand: $1,497,673,823
SMGC P: :
Demand: # 606,815,524
= 0.5401 -
On Hand: $1,123,506,520 '
SMGC M: ,
Demand: 8 940,149,148
= 1.1516
On Hand: 8 816,396,373

Given the amount of migration that occurs within the

" AFLC syatem, it ias not aurprising to £ind that th._nunber of
items originally in a each category sﬁeadxly decreases each
quarter. Table 4.6'11-t- by categor9 the number of 1£.n. in
the fit-t’qnartor ripaining iﬁ each subsequent quarter.
Unfortunately, a large transfer of asn;tl to DLA was msde
during the aixth quartnrw(aa shown in the figure) cay.ing an
unuaually large drop in the nuaber of itema renéining that

quarter., Even so, the inforiation is still valuable.
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The resulta presented in Tab}. 4.6 area different from
that found at DESC. 'Thcr.'thg rétd of change ir. th‘ number
cf original itemsa in th‘ category decreased each period with
the greateat changq in the firat period. At AFLC, the rate
of change ia more arratic, aocmetimea incr.nniné the next
quarter, and aometines dccroaning. It.il unclear what would
account for such a dramatic differencs, given that all of
the other aspects of migration are similar. Thg reason may
be because of policy changes in the AFLC iynton, or 'perhaps
the DLA ﬁranaf.r, as an anomaly, ngy‘hdv. affected the ays-
to-‘boyond the quarter it actually occurred in. 1In any
case, the point ia that in juat three years, a significant
portion of the system had migrated out‘of iho category in
which it atarted. However, aa pontion.d before, this study
only looked in &.tail a£ an. ALC. ‘It is inportanﬁ that the
.aén. analyais be p.ffqrnoa for the other ALCs in order to
have a full underntanding of the impacts that'nigration is

having there.




Qtr

D
o«
L]

VOENOABAWN P

VONPODLDWONP

TABLE 4.6

Origina. Items Remaining Each Quarter:
SA-ALC June 81 to March 84

SMGC X

' Numbex

Remaining
123,238
121,664
119,717
117,901
110,643

73,0861
67,133
66,480
66,234
. 65,344
58,3589
39,846

SMGC P

Number

Remaining

- 7,667
7,173
6,556
6,096
5,652
2,792
2,440
2,213
2,184
2,029
1,842
1,197

SMGC T

Numbar

Qtr Remaining
20,501
19,360
17,652
16,263
14,680
7,695

6,492

5,649

S,611
10 4,978
11 4,323
12 2,795

VONORIEWN»

SMGC M .

Number
Rezaining
1,303
1,242
1,175
1,145
1,097
315
291
281
. 272
10 261
11 242
12 191

- D
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Qther Consjiderations

One of tha characteristics ofiuigration that an analyat
might be intercated in ia the distribution of migration.
Table 4.7 presents the migration frequercy count table from
the ocutput of MIGSTATA. These data appear to have a Poisson
diatribution: ; gr.phicni comparison of theae data and the
theoretical Poisson with a mean §£ 1.36 aupports thi-'conj
clusion. HoQov.r.ln goodness of fit teat fails to support
the conclusion. Thia test reaulta in an F" of over 430, but
the critical value is less than 20. The empirical diatribu-
tion fallas of{ in the tail much faster than does the theo-
retical one, though it‘fit- well at the other end. Perhapa
when the sane analysis is performed on the other ALCs the
co-bin.d_;..ult will be Poiasson.

TABLE 4.7
ngraiion Frequency Count
MAX CELL COUNT = 59914
MIN CELL COUNT = o
SUM ALL CELLS = 172838

NUMBER OF
QUARTERS COUNT
44029
59914
42447
17273
7220
1772
162
19
2
o
o
o

FPOUDNGOUADWN O

ol d

MEAN = 1.362478 STD DEV = 1.156144
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The other frequency tables built in the atudy (see Appendix
D) did not appear to fit any of the atandard distributions;
indeed, they wvere often somewhat erratic. None of the other

statistics gathered lend themselves to thia form of analy-

sis. _ K/

Summary

Thia chapter has presented .vid.nco to aupport the
finding that a aignificant amount of migration is present
within the AFLC invon;ory.syut.n. While further -tud& of
the problem muat ba made to q.tarlina the full impact of
migration on current AFLC atockage policies, tha inventory
managers will now have some idea of the -agniﬁud- and basic

characteristics of this problen.




V. Summary, Conclusions, and Recommendations

Summary and Conclusjions

One of th._ba.ic unwrittin aasumptions in inventory
aanagarnant is that the itema which make up a given manage-
nent category remain invthora indefinitely. However, Qork
by Saith and Gumbe:zi at DESC showed that the catagories
tﬁ.r. are not static, but that there is a large nulb.r.of
ltonn_whlch mRigrate from one category to anoth-r.N\Thia
atudy has demonstrated that a aignificant amount of migra-
tion is ﬁlno present in tho AFLC consumables inventory
lYlt.l.“

Overall, the AFLC inventory sy.ﬁo- experisences about a
ten percent migration per quarter. The annual migration
fato could be as ﬁigh as forty percent (‘lthough it typicel-

"ly will be much less than that). Each SHGC has about the
same percentage of nigiating itens (a;though X ahd‘H are
slightly more atable than T and P), but the ALCa do not.

Thia may be because certain typesa of it.l-.arc Rore prone to

ligrafion than oth.rp, though thi- was not addressed in the
atudy. |

9 . An analysia was made of the time depandent adpoctc of
migretion. For thia portion of the atudy, only a aingle ALC

was inveatigated, the San Antonio ALC. The project data

tapes for thia ALC have the highest number of consecutive

good quarters of data. It alao eppearas to have the moat
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aigration of gh. five ALCs, so the r.lqltn ahould represent
the worst case for the asyaten.

.Th. itoi. in the SA-ALC AQta sat as a whole migrated an
cQorngo‘of 1.4 times in the thfco year period studied, asven
though twenty-five p.rc.ng of the itanl did not aigrate at
all. On the whole, th.'itoi- r‘-cinod in the same category
for an Av.rcgn $.6 conasecutive quarters in the twelve quar-
ter atretch. Looking at this by SMGC, items in X roﬁninpd
there an average 7.3 quarters before migrating, while the
each of the other cétogotins had a figure of about'4.75
quarters. COnsid.ring that twenty-five percent of the itenmas
did not migrate at all, those that di# ;igrato did not re-
main in the same category as long as indiceted. Thia makes
policy .valuatioﬁ lofo complicated since nahy of the iteas
which are normally included in such an evaluation may not
hav; been un&or the policy;; influence a-vﬁhoy are aasumed
to havo been and will thug provide misleading information.

An investigation was done to d.toraxﬁ; the number of
items which migrated froam the lower two éat.gori.n (X and T
to the higher two‘(P and M) and the nuamber of thoae which |
migrated beck down to ;tay. Migration of this nature is
particularly bad because the upward migration usually gener-

ates a greater numbar backorders than would be expected anc

' the downward migration usuaily gon.ruto. excesa atock. Thia

study revealed that about ten and a half percant of the

items in the lower categories migrated up. Thia is conaist-

ent with the overall level of migration in the systenm.

S5-2




However, only about two percent of those items migrated back

down to stay. This does not seem to be a problem, but it

. does not consider the value of the migrating stock.

Anéthor approach to the problem is to compare the total
nuaber of migrations to and from a category in & given per-
iod to the average number of itema in the category o;or the
.cno’p;riod. This was done with each of the SMGCs for a one
year period. The results indicate that the number of migra-

1

tiona into and out of a category over a years time is about

'-ovonty-fivo percent of the average number of items in cate- .

gory (with the exception of X where the migrations represen-
ted only about twenty-six par:cnt'of tha average popula-

tion)>.  Thus, while it appears that the categories are fair-

lv stable in terma of the number of items that they contain,

the mix of thq-.‘itcln ia very dynamic. ‘

Another way of vioﬁing the stability of the system is
to deteraine hoy many of the itema in a givean category re-
main in the categroy each .ub-.qu;nt quarter. Using the
same San Antonio-data, the study counted the number of items
remaining each quarter in each of tﬁ. SHGC.; Unfortunately,
a large’nunbcr of items were tranafaered from AFLC to DLA
halfway through the period being studied. Even so, it is
clgar that the nu-b.t of original items steadily decreases
each qua;tcr. The impact here is that the effect of a pol-
icy change is uoudlly’ovaluatod using all of the items in.

the category in question, but many of those itema may not




have been affected by the policy bacause they migrated in
before it hna itas efiect and many other itema which may have
been affected have migrated out. Thus, policy evaluation
sust be very careful to only analyse those it.n- actually

affected by the policy.

Recommendations

This study heaa provided i foundation in the underatand-
ing of.th. problem of 1t.i migration in the AFLC inventory
aystem, but ﬁh-r. is much more vork'to be done before any
apecific policy changes cnﬁ be made:. A similar analysias
should be ;ado of th.'r.pairaﬁlo- .y;ton (DO41) to see if it
li- oxp.rionc;ng.tha same levels of migration as is the con-
au=_bles inv.niory iy-toa. A ahortcanning of this study ofl
more immadiate ccncorﬁ is that it did not dbt;rnlno the
value of the stock on hand of the migrating itema. This
1n£or§atioﬁ ia neaded to determine the full impact of migra-
tianOQ the syatenm. | |

A atudy should be conducted to examine why there is a
.significant diff.roncq xn'gho lovo; of migration betwean the
five ALCa. This is could be caused by the mix of 1@.--‘
nanagad ﬁy aach ALC, but there ia no evidence to support
thia conclusion. The stu&y should determine tho'alount of
-igratién for Qgch stock class and then group ther by -1;1-
lar lo§oin of migration. Those clap.on which i-nd not to

migrate should also be identified.




Current methoda of policy evaluation are inadequate
given the amount of migration present in the aystem. Thias
is because the current policies assume thet an item resains

in a category indefinately. New methods which discount the

‘affects of migration muat be developed. An inventory aimu-

lation model which includes migration should be d.volépcd

for this purpose.




APPENDIX A

DATA FILE FORMATS

This appendix contains the data file formats of the tapes
u.‘d in this atudy. The first format description ia for
those tapea labeled "“IMDETOxx", "IMBAKQxx", or ' “SORTEDxx"
uhqro “xx"” is replaced by the nuaber of the project quartdr
the dntav.r. for. The second formet deacription is for the
tapes labeled "MIGDATA1"™ and “NDBAK1". The th tablea th-£
follow each donégib. one logical record in the data file.
Each lin. in the table lists the name of a ‘d.ta elanent,
identifies it as an intcg.r <u$. alpha .<A), _alpha-numaric
(AN), or flcating point (SN), giQol its position in the rec-
ord by character fields, and 1£l length in characters. Ih
the accond table; the fields ;Aboiod “Migration Record for
Otr xx" are actually sub-records in that each containa the

migration data for the specified quarter.




Master Tape Format

DATA NAME . USAGE POSITION LENGTH

I&3 Stock Number AN 1-15 15
Material Management A 1-2 2
Federal Supply Claasification N 3-6 4

, National Itea ID Number AN 7-195 9

Air Logistics Center A 16-16 1

Quarter N ' 17-18 2

Unit Price Standard . SN 19-27 9

Supply NManagement Grouping Code AN 28-28 1

Management Intensity Code AN 29-29 1

Special Code o A 30-30 1

Entry Date (into system) ' N 31-39 S

Asseta (summary) - SN 36-43 8

Assets Due-In SN 44-50 7

Admin Lead Time (Days} ' SN 51-52 2

Production Lead Tima (Dayas) SN 33-54 2

Program Monthly Demand Rate ' SN 55-63 9




Migration Tape Foraat

DATA NANME : USAGE  POSITION LENGTH
188 Stock Number AN ., 1-13 13
Federal Supply Classification N 1-4 4
National Itea ID Number AN S5-13 9
Migration Record for Qtr 4 AN 14-32 19
Migration Record for Qtr S AN 33--51 19
‘Migration Record for Otr 6 ‘ AN 82-70 19
Migration Record for Qtr 7 "~ AN 71-89 13
Migration Record for Qtr 8 AN S0-108 ’ i9
Migration Record for Qtr 9 AN 109-127 19
Migration Record for Qtr 10 AN 128-146 19
Migration Record for Qtr 11 AN 147-163 19
Migration Record for Qtr 12 AN 166-184 19
Migration Record for Qtr 13 AN 185-203 19
Migration Record for Qtr 14 AN 204-222 139
Migration Record for Qtr 1% AN 223-241 ‘19

where each Migration Record ia:
SMGS . A . 1-1 1
Unit Price (F9.2) N 2-10 "9
PMDR (F9.2) ‘ N 11-19 9
d

‘Pomsition here is the relative offset position in the recor

" VMR S S PP IERAA S T N WO _YEERW »_ . ¢




APPENDIX B
Computer Program and Job Control Language (JCL)

Source Listings

Over the course of this study, numercus program and Job
Control Language (JCL) files were developed to run on AFLC'-
CREATE computer system. These prograas were used to extract

the needed data from the historical data tapes and to then

4.nalysil it. Bscause of th. emount of data and the number

of tepes to ba worked with, seperate programa were uwritten
for ‘.éh»of the different tasks in the study (eg, data ex-
traction, sorting, and analysing), and in many Cal.l,‘ the
taska were run fof each quarter in the -tqdy. Tﬁin resulted
in a large number of similar filo- to keep irack of,

In order to simplify the filea management problem, a
naming convention was developed for both disk files and data
tapes. The programs a-ibciatod with'croating the project
naster tapes are called "iKHASTxx"I(for HaKe MASTer) whare
‘%%’ is replaced by tha number of the project qﬁartor that
the progranm is for. After the projact iap.j were ér.n:eq,
it tvrned out that they then had to be sorted. The 3CL files
which set .up and runs th.lly-t.- sort routine = $e11.d
"SQRTxx*. ‘xx’ being the number of thg quarter being sorted.
The prograi which matches the project tapes to collect mi-
gration atatistics 1is called MATCHER, and the JCL filea

which iatch specific quarters are called "HATCHxi", where

o’ a
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*%xx’ is replaced by the number of the first quarter of the
pair being matched (ah exception to this wuld be MATCH4S8
which matched from éuartor 4‘tolquartor 8). The filea named
“"MATCHTxx" are used to match the tapes for the amigration
data tape.

The tapes geanerated during the study also had a naming
convention. The AFLC EOQ Master tgp.a are labelled
“EOQxxyzz*" wh;r. ‘xx’ is th; year of the tape, ‘y’ is the
quarter of the year, and ’zz’ is & two-letter code for the
ALC that the data is for. The project data tapes are label-
led "IMDETQxx*" (for Item Higratibn DETailed, 'Quartor‘ xx)
where ’‘xx’ is the quarter number and the back-up copy for
oech of these tapes is called “IHBAKOXx", The sorted files
are stored on the tapes labelled “SORTEDxx". Finally,“tho,
Higtaﬁion data tap;s are qallod "ﬁIGDATAl",."HIGDATAZ“. and
“NIGBAK1",

The job control lenguage for CREATE is callod‘GCOS. It
is a batcﬂ processing operating qy-tol which can use disk
‘£11.- (set up to look like a card dcck). for input. The
. eantire task to ﬁ. done is rafered to as a “job*”, and within

the job there may be one or -or.‘"activitioi“.
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MKMSTO
MKMSTO ia the program which reads apecific datd off of
the EOO‘Ha-tor tapes and writes it out tovtho project tape.
This file creates the object code file MKMSTO.O0 which \is
used in the JCL file MKMAST (below).
| This programs is fairly straight forward. It reads a
record off ;f the EOQ taps, ;xtracts the required informa-

tion, makes some adjustments to the data (to correct an

'oddly coded format and to sum the assets), then writes the

-data out to a new file. The records are processed and writ-

'tcn out in the same order that they are found on the EOQ

tapea, which meana that they muat later be sorted (the ‘EOO
Master tepea are not completely sorted).

Thi-‘ program is set up to work with those EO0OQ Master
tapes created before 1984, after which a slight change 1in
the formit was made. Thi program MKMSTN is to be . used for
the newer tapes. Thin program us‘- one input file and one

output file.




#WRORM, R(X1)
#:IDENT:
$:NOTE: AS OF 18 AUG 85
S$:USERID:
$:LINITS:S3,33K,,13K
$:0PTION:FORTRAN, NOM/LP
$:FORTY :NODEZK,NOMAP, NFORM,NLNO
S:PRMFL:C»,W,S,PRED/MKNMSTO.0
Cee akasto ww
CALL FXOPT(32,1,1,0)
CHARACTER MMC#»2,NIIN#9,ALC#],SHGC=1,MICn»1,SCw1,APRe1,

& ADR#»1,AALT»1,APLT»1,AA#330,BBe64
INTEGER FSC,QARTER, IPR, IALT,IPLT,ASSETS,DEV,EDATE,
& IOH,IAI,IDS,ICB,IIT,INI,IUS,IDI,IDR,COUNT

REAL UPRICE,PNDR
Cee Initialize variables =«
COUNT = O
REWIND 11
Cee Read from old tape »»
1 READ(11,END=99)AA
DECODE(AA,10G1)MNMC,FSC,NIIN,IPR,APR, ALC SHGC HIC,

& SC,EDATE, IOH, IAI,IDS,ICB,IIT,INI,IUS,IDI,
& "IDR,ADR, IALT,AALT,IPLT,APLT
101 FORHAT(l?X A2,14,A9,21X,18,A1,33X,A1, 1X 251,
& 6X,Al1,26X,15,29X,817,43X,
& ‘ I8,A1,45X,1I2,A1,13, Al)
Cne Claan up certain itema oo
COUNT = COUNT +» 1 '
UPRICE = UNCODE(IPR,APR,2)
PMDR = UNCODE(IDR,ADR, 2) o
IALT = IFIX(UNCODEC(IALT,AALT,0)) '

IPLT s IFIXC(UNCODE(IPLT,APLT,0))

ASSETS = JIOH + IAI + IDS +» ICB + IIT + IHI + IUS + IDI
Ce» Write to new tape n»

" ENCODE(BB,110)MMC,FSC,NIIN,ALC,QARTER,UPRICE,SMGC,NIC,

& SC,EDATE,ASSETS, IDI, IALT, IPLT,PNDR
110 FORMAT(A2,I4,A9,A1,12,F9.2,3A1,15,18, I7 I2 I13,F9.2)
WRITE(10)BB
GOTO 1

Ce» Done with tapa »e
99 WRITE{19,202)COUNT

202 FORMAT(’ Read ’,16,’ records.’)
STOP : ' .
END

(oL X X ¥}
REAL FUNCTION UNCODECINT1,ALF,.P)
INTEGER INT1,INT2,P,1I :
CHARACTER#1 Al.F,CODE(9) . !

Caw INT ia the integer portion of the number,

Cnea alf ias the alpha portion, and P is the nuaber of ’

oL X decinale in the real number. .
DATA CODE/’A’,’B’,’C’,’D*,’E’,’F’,*G’ ,’H’,*’1"/
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DO 10 I = 1, 9
IF (ALF.EQ. CODE(I)) GOTO 20
10 CONTINUE

(of 1] No match, so restore ss is

DECODE(ALF,101)INT2
101 FORMAT(I1)
UNCODE = FLOAT(C(INT1#10) + INT2)/(10.#0eP)
GOTQO 89
20 UNCODE = FLOAT((INT1#10) + I)/(lO.'OP)
89 RETURN
END ' , '
S:ENDJOB '
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MKMAST

MKMAST (for MaKe project MASTer tape) ia the JCL file
which sets up the tapes and files for MKMSTO. This file
seta up the ALCs to run one at time in sequence in order to
aininize the numaber of tape drivea and file -pcco_roquifod.

The 'proqran firat copies the entire EOCQ file for the
ALC Dbeing proéouoo& on£6 a tonporary.disk file and (except
£orvtﬁa first activity) copies the new file from the previ-
ous ALC proc.s-od onto the project tape. Then the program
which actually will transfer the data is invoked. The . laat
activity copies the last diak file to the project tape aad
creatas a back-up of the tape. Only.tuo t-ﬁo drives are

. required for this job.

e s E I R R N A A A R S R B




100##NORMN, R(X1)

1108:IDENT:

1208:USERID?"

1308:LINIT3:3500,35K,, 15K ‘
1408 :NOTE: THIS DECK IS FOR QUARTER QO3
1S08:NOTE: THE FOLLOWING PART IS FOR ALC OC
1608 :NOTE: SET UP DATA FILES

1708 :UTILITY '

1808:LIKITS3:300 .

1908 :TAPE9:IN,X1D, ,PAH64,,E0Q8110C, ,DEN16
2009:MSG2:USE PAH6S AS REEL 2 FOR EOQ8110C
210#:FILE:OT,A18
2208:FUTIL:IN,OT,COPY/1F/
2308:NOTE: EXTRACT PROJECT DATA
2408 :0PTION:FORTRAN,NONAP
23508 :SELECT: PRED/HKHSTO o !
2608 :EXECUTE '
2708 :LINITS: 500,35K,.10K
2808 :REMOTE:19 -
2908:FILE:10,P13
3008:FILE:11,A1lR
3108:NOTE: THE FOLLOWING PART IS FOR ALC 00
3208 :NOTE: SET UP DATA FILES
3308:UTILITY .
3408:LINITS:300
3308:TAPE9:IN,X2D,,PAH72, ,E0Q81100,,DEN16
3608:MSG2: USE PAH73 AS REEL 2 FOR EOQ81100
3708:FILE:0T,A28
3808:FUTIL:IN,OT,COPY/1F/
3908:TAPE9S:TO, T2D,.92163,.IHDETQOQIR,,DEN62
4008:FILE:FO,P1R
4108 :FUTIL:FO,TO,RWD/FO,TO/,COPY/1F/
4208 :NOTE: _ EXTRACT PROJECT DATA
4308 :0PTION:FORTRAN, NOMAP
4408 :SELECT : PRED/MKNSTO.O
4508 :EXECUTE
4608 :LIMITS:300,33K, ,10K
4708 :RENOTE:19

. 4808:FILE:10,P23
4908 :FILE:11,A2R
SOO#:NOTE: THE FOLLOWING PART IS FOR ALC SA
S108:NOTE: : SET UP DATA FILES
5208 :UTILITY '
S308:LIMITS:500
5408 :TAPE9:IN,X3D, ,PAH80, ,E0G8115A, ,DEN16
SS08:MSG2:USE PAH81,PAH82 AS REEL 2,3 FOR EOQ811SA
S608:FILE:O0T,A33
S708:FUTIL:IN,OT,COPY/1F/
S80#:TAPEQ:TO, T3D,,92163,,IHDETQOS/R,,DEN62
SOOS:FILE:FO,P2R
6008:FUTIL:FO,TO, RWD/FO,TO/,SKIP/,1F/,COPY/1F/
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6108:NOTE: , ~ EXTRACT PROJECT DATA
6208:0PTION:FORTRAN, NOMNAP

6308 :SELECT :PRED/NKMSTO.0O

6408 :EXECUTE

6308:LINITS:3500,35K, , 10K

6608 :RENOTE:19

6708:FILE:10,P33

6808:FILE:11,A3R

6908 :NOTE: THE FOLLOWING PART IS FOR ALC SM
7008 :NOTE: SET UP DATA FILES
7108:UTILITY '

7208:LINITS:300

7308:TAPE9:IN,X4D, ,PAHS2, ,ECQ811SNM, ,DEN16
7408:MSG2:USE PAH93 AS REEL 2 FOR EOQ&IISH
7508:FILE:O0T, A4S

7608:FUTIL:IN,OT,COPY/1F/

7708 :TAPE9:TO,T4D, ,92163, , IMDETQO3/R, ,DEN62

7808:FILE:FO,P3R .

7908 :FUTIL:FO,TO,RYD/FO,TO/,SKIP/,2F/,COPY/1F/
8008 :NOTE: EXTRACT PROJECT DATA
8108:0PTION:FORTRAN, NONAP

8208 :3ELECT:PRED/MKNSTO.O

8308 :EXECUTE

8408:LINITS:3500, 33K, ,10K

'8S08:RENOTE:19

8608:FILE:10,P4S

8708:FILE:11,A4R

8808 :NOTE THE FOLLOWING PART I3 FOR ALC WR
8908 :NOTE: SET UP DATA FILES

9008:UTILITY

'9108:LINITS:S00

9208:TAPE9: IN,XSD, ,PAI00, ,E00811WR, ,DEN16

9308:MSG2:USE PAIO1,PAIO2 AS REEL 2,3 FOR EOQ811WR

9408:FILE:0T,ASS

9S08:FUTIL:IN,OT,COPY/1F/

g 9608:TAPE9:TO, TSD, ,92163, , INDETQO3/R, , DEN62
9708:FILE:FO,P4R

9808:FUTIL:FO,TO,RWD/FO,TO/,SKIP/,3F/,COPY/1F/

ﬁ‘ :  9908:NOTE: EXTRACT PROJECT DATA

: 1000# :OPTION : FORTRAN, NOMAP

10108 :SELECT : PRED/MKNSTO.0

10208 :EXECUTE

10308 :LINITS:%00, 35K, , 10K

10408 :RENOTE:19

1050%:FILE:10,P%S

10608 :FILE:11,ASR

10708 :NOTE: CLEAN UP FILES AND MAKE BACK-UP

10808 :UTILITY |

10908 :LINITS: 300

11008 : TAPE9S:0T,N1D, , 92163, , INDETQO3/R, , DEN62

11108: TAPE9:BU,N2D, , 92292, , INBAKGO3/R, , DEN62

11208:FILE:1S,PSR

11308:FUTIL:1S,0T,RWD/IS,0T/,SKIP/,4F/,COPY/1F/
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1140‘:FﬁTIL:OT. BU,RWD/0T,BY/,MCOPY/4F/,COPY/1F/
11808 :FUTIL:BU,OT,RWD/BU,0T/,COPY/1F/
11608:ENDJOB '
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SORTHAST
This noxt.JCL.filo is uaed to sort the filea created by

NKNAST b.forq they are used to collact the migration statis-
tics. Thia waas found to be neceassary since most of the EOQ
hiatory tapea were not eonpiotoly -Qrtod. This job worka on
a single ALC at & time and usea the aorting utility avaeil-
able on gh.’.y:to-. The job is structured to copy each file
to disk, .-ort tho-,lth.n‘copy thea back to the new tape.
&ho original project t;po is left intacted in case it is
.noodod. again in its original fora. Thias job only uses a

saingle tape drive at a tinme.




10##NORM,R(X1)
208:1IDENT:
308:LINITS:60,40K,,13K -
408 :UTILITY
SO8:LINIT3:60

608 :TAPE9:IN,T1D, ,99999, , INDETAXX, , DEN62

708:FILE:01,A13

. 808:FILE:02,A28

908:FILE:03,A33
1008:FILE:04,A4S
1108:FILE:035,ASS

. 1208:FUTIL:IN,O01,RWD/IN,01/,COPY/1F/,RWD/IN,01/
130#:FUTIL:1IN,02,8KIP/1F,/,COPY/1F/,RWD/IN,02/
140#:FUTIL:IN,03,8KIP/2F,/,COPY/1F/,RWD/IN,03/
1308:FUTIL:IN,04,SKIP/3F,/,COPY/1F/,RWD/IN,04/
1608 :FUTIL:IN,0S,SKIP/4F,/,COPY/1F/,RUD/IN,0S/ =

1638 :NOTE: SORT FILE 1
1708 :LOWLOAD

1808 :GMAP:NDECK,ONS,SYNTAB
1908:LINITS:60,,,2K
200:600SH
210:S0RT:FCB, ,11
220:FIELD:(C2,C13,C15,CS)
230:8EQ: (A2,Ad)

240:FILCB: Fca.--.z

2S0:END

2608 :EXECUTE

2708 :LINITS:60,40K, , 15K
2808 :FILE:SA,ALR
2908:FILE:S2,B1S
3008:FILE:S1,F1R,1000R.
3108:FILE:S2,F2R,1000R
3208 :FILE:S3,F3R,1000R ‘
3288 :NOTE: SORT FILE 2
3308 :LOWLOAD

3408 :GMAP:NDECK,ONS,SYNTAB
3508:LIXITS:60,,,2K
360:6005M

370:SORT:FCB, ,11
380:FIELD:(C2,C13,C1%,CS)
390:SEQ: (A2,Adq)
400:FILCB:FCB,»n», 2

410:END

4208 :EXECUTE

4308:LIMITS: so.4ox,.1sx
4408 :FILE:SA,A2R
4%08:FILE:S2,B2S
4608:FILE:S1,F1R,1000R
4708:FILE:S2,F2R, 1000R
4808 :FILE:S3,F3R, 1000R
4858 :NOTE: ' SORT FILE 3
4308 :LOWLOAD

SOOB:GMAP:NDECK,ONS,SYMTAB
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S108:LINITS: 60,,,2K
S52U:6008N

830:SORT:FCB, ,11
S40:FIELD:(C2,C13,C15,C3) -
$50:SEQ: (A2,A4)
S€O0:FILCB:FCB,nn,2
S70:END ,
S808:EXECUTE
S908:LINITS:60,40K, , 15K
6008 :FILE:SA,A3R ,
6108:FILE:S2,B3S

6208 :FILE:S1,F1R,1000R
6308:FILE:S2,F2R,1000R
6408 :FILE:83,F3R,1000R
6458 :NOTE: SORT FILE 4
63508 :LOWLOAD

6608 :GMAP :NDECK,ONS, SYNTAB
6708:LINITS:60,,,2K
680:60038M
690:80RT:FCB, ,11
700:FIELD:(C2,C13,C13,C3)
710:8SEQ: (A2,A4) .
720:FILCB:FCR,n» 2
730:END

7408 :EXECUTE

7508:LINITS: 60.40K..15K
7608 :FILE:SA, A4R '
7708 :FILE:S2,B48

"7808:FILE:S1,F1R,1000R"

7908 :FILE:S2,F2R,1000R
8008:FILE:33,F3R,1000R
8058:NOTE: SORT FILE S
8108:LOWLOAD

8208 :GMAP:NDECK,ORS,3YNTAB
8308:LIMITS:60,,,2K
840:6005M
850:30RT:FCB,,11
860:FIELD:(C2, €13,C15,CS)
870:SEQ: (A2, A4)
880:FILCB:FCB,»s,2
890:END

9008 : EXECUTE
9103:LIMITS:60, 40K..15K
S208:FILE:SA,ASR
9308:FILE:SZ,B3S

9408 :FILE:S1,F1R,1000R
9508:FILE:S2,F2R,1000R
9608:FILE:S3,F3R,1000R
9708 :UTILITY
S808:LINITS:60

9908 : TAPES:0T,T2D, , 99999, ,SORTED2Z/R, ,DEN62

1000#:FILE:I1,B1R
10108:FILE:12,B2R




10208:FILE:I3,B3R

10308:FILE:14,B4R

10408:FILE:IS5,BSR
10S0#:FUTIL:11,0T,RWD/I1,0T/,COPY/1F/
10608:FUTIL:12,0T,RWD/12,0T/,SKIP/,1F/,COPY/1F/
10708:FUTIL:13,0T,K+0/13,0T/,SKIP/,2F/,COPY/1F/
10808:FUTIL:I4,0T,RWD/14,0T/,SKIP/,3F/,COPY/1F/
1090#:FUTIL:IS5,0T,RWD/1IS,0T/,SKIP/,4F/,COPY/1F/
11008:ENDJOB
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MATCHER
MATCHER ‘is the program that compares two data files

and reports on the amount of -1gregion that occured during

‘the time between thaenm. Whin this program is run, it leaves

an proct code file on disk to be used in the JCL file which
followa uftartii.. '

Tho'progra- sets up the variables, then reads one rec-
ord from each file, keeping track of the number of records
read from each, and counting the number of items in each
SMGC. The federal atock codes (FSC) of the two items are
then conparid. If they are the Aan., then the nltiqnll itenm
ID numbers (NIIN) are conpared. If they atill match, then
the SKGCs are uccd to increment the counter which kaeps
trﬁck of -1gr;tionn ﬂﬁ the system £th. array MIGRATE).

If either the FSC or the NIIN from file A ‘1- larger
than that from file B, this indicates that the item from
fila B is new, so a count to that effect is made¢ and the
pfogral reads another record from file B (in order to get
“caught up®” with file A). If'tho FSC or NIIN from fila B is
the larger, then this indicates that the item from filq A

has left the aysaten,. Agaih a count is made and tha progranm

reads another record frbn file A, If when either file is

coaplotad, "the other is read until it is done, then the
program report ic‘writt.n. No new files are creatad by this

prograna.
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##NORN,R(X1)

$:IDENT:

S:NOTE: AS OF 19 SEPT

$:USERID:

$:LINITS: 15,35K..15K

8:0FTION:FORTRAN, NOMAP

$:FORTY :DECK, NOMAP

$:PRMFL:C»,W,S,PRED/NATCH.O

Cen MATCHER =«

CALL FXOPT(32,1,1,0)

DIMENSION CLABEL(3)

CHARACTER AMMC»2,ANIIK#9,AALC»]1,ASMGC»1,AMIC»1,ASC»}3,
AA#64,BMMC»2,BNIIN*9.BALC»1 ,BSMGC~1,BMIC»]1,
BSC#1,BB»64,CLABEL~1

INTEGER AFSC,AQRTER, AALT,APLY,AASSET,AEDATE,AIDI,

& ACOUNT,BFSC,BOQRTER,BALT,BPL ¢ ,BASSET,BEDATE,BIDI,

& BCOUNT, KIGRATE(S,35) ,ACNT(4) ,BCNT(4), HATCH COUNT,

& IN,QUT

REAL APRICE,APMDR,BPRICE,BF . DR, NINDEX(S)

c ‘

Cen INITIALIZE VARIABLES #»

DATA MIGRATE,ACNT,BCNT/33e0/
DATA CLABEL/’X’,’T’,’P’,’M’,’1’/

COUNT = O
ACOUNT = O
BCOUNT = O
MATCH = 1
OuT = S
IN =5

C S
Ces READ FROM FILE A +=w
1 READ(11,END2S8)AA
DECUDE(AA, 110)ANMMC, AFSC, ANIIN,AALC,AQRTER,APRICE,
& ASMGC, AMIC,ASC, AEDATE, AASSET, AIDI ‘AALT , APLT, APMDR
ACOUNT = ACOUNT + 1
ACNT (INDEX(ASMGC))> = ACNT(INDEX(ASMGC)) + 1
IF (KATCH.EQ.0) GOTO 3
C
C=» READ FROM FILE B »»s
2 READ(12,END=S9)BB
DECODE(BB, 110)BMMC,BFSC,BN.i IN,BALC, BQRTER BPRICE,
& BSMGC,BMIC,BSC, BEDATE BASSET,BIDI,BALT,BPLT,BPMDR
BCOUNT = BCOUNT + 1
BCNT(INDEX(BSHMGC)) = BCNT(INDEX(BSHGC)) + 1
110 FORMAT(A2,I4,A9,A1,12,F9.2,3A1,15,18,17,12,1I3,F9.2)
C
Cees CHECK FOR MATCHING ITEMS e»
3 C' INT = COUNT + 1
: IF (AFSC - BFSC) 5,4,6
4 IF (ANIIN.EQ.BNIIN) GOTO 7
IF (ANIIN.GT.BNIIN) GOTO 6 ‘
S MIGRATE(INDEX(ASMGC),OUT)=NIGRATECINDEX(ASMGC),O0UT)+1
MATCH = O

e L AR OLES. .0 S ERRS. L Pul SR NELET,
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GOTO 1
& MIGRATECIN,INDEX(BSMGC)) = MIGRATE(IN,INDEX(BSMGC))+1
MATCH = O
GOTO 2
7 NIGRATE(INDEX(ASMGC),INDEX(BSMGC)) =
& MIGRATE (INDEX(ASMGC) , INDEX(BSHGC)) + 1
8 MNATCH = 1
GOTO 1
C ‘
Ce» DONE WITH TAPE A we
98 IF (BFSC.EQ.9999) GOTO 999
AFSC = 9999
GOTO 3
c .
Cee DONE WITH TAPE B s
99 IF (AFSC.EQ.9999) GOTO 999
BFSC = 9993

GOTO 3
o]
Ces GENERATE JOB REPORT «e
999 DO 980 I = 1,4
" 980 MINDEX(I) = HIGRATE(I I)>/AMINOCACNT(I) ,BCNT(I))
. MINDEX(3) = (HINDEX(l)*HINDEX(Z)*HINDEX(?)0HINDEX(4>)
& /4.0

WRITE(10,900)

URITE(IO,QOI5ACOUNT,BCOUNT,COUNT

WRITE(10,912) (COUNT-AMAXO (ACOUNT,BCOUNT) >/
& AMINO(ACOUNT,BCOUNT)

- WRITE(10,911)(ACNT(I>,I=1,4),(BCNT(I),I=1,4)
WRITE(10,902)
WRITE(10,903) (CLABEL(I), (MIGRATE(I,J)>,J=1,5),I=1,5)
WRITE(10,904) (MINDEX(I),I=1,3)

900 FORMAT(’Osmee MIGRATION REPORT wuns’)
901 FORMAT(’ONUMBER OF RECORDS PROCESSED FROM FILE A=,
17,7,
 NUNMBER OF RECORDS PROCESSED FRON FILE B =,
17,7,
’ TOTAL NUMBER OF ITEHS = 2,17
912 FORMAT(’ MISMATCH INDEX = *,F9.5,//7)
911 FORMAT(’ BY SNGC IN A: ’,4(17,1X),/,
& ‘ BY SHGC IN B: ’,4(17,1X),//)
902 FORMAT(’OFROM\TO X T P M 0%)
- 903 FORMAT(S(2X,Al,5X,16,1X,16,1X,16,1X,16,1X,16,/))
904 FORMAT(’ MIGRATION INDEX BY SNGC (AND AVG): °,
& SC(F9.3,1X)) :
3TOP
END

PPN




................

C
[o{ X X X} INDEX nene } B
- INTEGER FUNCTION INDEX({(SNGC)
CHARACTER SMGC»1

IF (SMGC.EQ.’X’) INDEX = 1
IF (SMGC.EQ.’T’) INDEX = 2
IF (SMGC.EQ.’P’) INDEX = 3
IF (SMGC.EQ.’M’) INDEX = 4
RETURN ' ,
END -

S:ENDJOB

‘w
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MATCHO

MATCHO ias a templata JCL file which sets up the files
for the program MATCHER above. To use, th§ analyst replaces
the tape IDs in lines 70 and 80 with the actual labels to be
used. If not all five ALCa are to be processed (ag, if the
dats for one of them ia bad or misaing), thon‘th. linea for
the unused parts of the file should be daleted (taking care
to notice the iogical unit donlghators (LUDQ) in the f}lo).

The JCL assunes tﬁat the data for each ALC for a given
quarter ia in a seperate file on the same tape. If firat
writes oﬁt'oach tépo file to a to-poraryAdilk file with one
of the system utilitiol and releases the tape Iunltn.' The
data 1in the £110u‘w111 ba used in ﬁho sane order that they
were in on th; original tape and are released when no longer
‘needed. No new filﬁn are created (except for th. records
written ¢to the ayatenm rcgofo outpu£ file). Onl; two tape
drives are required (both for input tapes) and these are

released after the first activity in the job.
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1O##NORM, R(X1)
208:IDENT:

309 :USERID:

408 :LINMITS:200,35K,, 10K

-SOSIUTILITY

608:LINITS:200 v
708:TAPE9:IN,T1iD, ,88288, ,SORTEDXX, ,DEN62
808:TAPE9:12,T2D,,S99999,,SORTED22, ,DEN62
908:FILE:Al1,A18

. 1008:FILE:A2,A23

1108:FILE:A3,A3S

1208 :FILE:A4,A4S3

1308 :FILE:A3,ASS

1408:FILE:B1,B1S

150#:FILE:B2,B2S

1608:FILE:B3,B33

1708 :FILE:B4,B4S

1808:FILE:B3,BS3S

1908 :FUTIL:IN,A1,RWD/IN,A1/,COPY/3F/,RWD/IN, AL/
2008 :FUTIL:IN,A2,SKIP/1F,/,COPY/1F/,RWD/IN, A2/
2108:FUTIL:IN,A3,SKIP/2F,/,COPY/1F/,RWD/IN,A3/
2208 :FUTIL:IN,A4,SKIP/3F,/,COPY/\F/,RWD/IN,A4/
2308:FUTIL:IN,AS,SKIP/4F,/,COPY/1F/,RWD/IN,AS/
2408 :FUTIL:I2,B1,RWD/I12,B1/,COPY/1F/,RWD/12,B1/

2S08:FUTIL:12,B2,SKIP/1F,/,COPY/1F/,RUD/12,B2/

2608:FUTIL:12,B3,SKIP/2F,/,COPY/1F/,RWD/12,B3/
2708:FUTIL:12,B4,SKIP/3F,/,COPY/1F/,RWD/12,B4/
2808:FUTIL:I12,BS,SKIP/4F,/,COPY/1F/,RWD/12,B%/
2858 :NOTE: MATCH FILE 1

2908 :0PTION:FORTRAN, NOMAP ‘
300#:SELECT :PRED/MATCH.O

3108 :EXECUTE

3208 :LINITS:200,33K,,10K

3308:REXOTE:10

3408:FILE:11,A1R

3508:FILE:12,B1R

3358 :NOTE: . MATCH FILE 2

3608 :0PTION:FORTRAN, NCNAP

3708 :SELECT:PRED/MATCH.O

3808 :EXECUTE

3908:LINITS:200,35K,,10K

40CS:REMOTE: 10

4108:FILE:11,A2R

4208:FILE:12,B2R

4258 :NOTE: MATCH FILE 3

4308 :0PTION:FORTRAN, NOXAP

4408 :SELECT :PRED/MATCH.O

4308 :EXECUTE

4608 :LINITS:200,33K, ,10K

4708 :REMOTE: 10

4808 :FILE:11,A3R

4908 :FILE:12,B3R

LIS SRS S LR L RN




. 49S8:NOTE: , MATCH FILE 4
S008 :OPTION :FORTRAN, NOMAP
%108:SELECT : PRED/MATCH.O
%208 :EXECUTE
S308:LINITS:200,3%K,, 10K
S408:REMOTE:10 :
SSOS:FILE:11,A4R
S608:FILE:12,B4R
S6S#:NOTE: MATCH FILE S
%708 :0PTION :FORTRAN, NOMAP
8808 :SELECT : PRED/MATCH.O
8908 : EXECUTE
6008 :LINITS:200, 35K, , 10K
6108:RENOTE:10
8208:FILE:11,ASR
6308:FILE:12,BSR
6408:ENDJOB
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MATCHTP
MATCHTP is the template file for the jobas which are
used ¢to create the time-dependent date file on MIGDATAl.
The matching logic is the same as {n MATCHER, except that
instead of simply :ouhting the matches, r.cord..nro written
out to a new file. Iho quarter to be added ia designated

.file A, and the existing migdata file is file B.




##NORM, R(X1)
#:IDENT:
$:LINITS:75,3%K,,10K
$:UTILITY
$:LINITS:7S
$:TAPE9:11,T1D,,9XXXX, ,SORTEDQQ, ,DEN62
$:TAPES:I2,T2D,,92160,,MIGDATAL, ,DEN62
®:FILE:01,013
$:FILE:02,NM18
®:FUTIL:11,01,SKIP/2F/,COPY/1F/,RWD/11,01/
®:FUTIL:12,02,RWD/12,02/,COPY/1F/,RWD/12,02
$:0PTION :FORTRAN, NONAP
$:FORTY : NODECK , NONAP
Cee MATCHTP ==
CALL FXOPT(32,1,1,0)
DINENSION MIGREC(12)
CHARACTER AMMCe2,ANIINe9,AALC#1,ASHGC»1,ANIC#1,ASCe1,

& AA*64,BNIIN«S,B3SNGCe1,NIGREC»19,222Z2+19
. INTEGER AFSC,AQRTER, AALT,APLT,AASSET, AEDATE AIDI,
& - BFSC,BGRTER,MATCH

REAL APRICE,APNDR,BPRICE,BPNDR
Ces INITIALIZE VARIABLES ee
DATA MIGREC, zzzxza-'zzzzzzzzzzzzzzzzzzz'/ ‘
"MATCH = 1 '
QTR = 0Q-3
Cee READ FRONM QTR DATA FILE e
1 READ(10,END=98)AA
" DECODE(AA,110)ANNC, AFSC,ANIIN,AALC,ACRTER, APRICE,
& ASNGC, AMIC,ASC,AEDATE,AASSET,AIDI,AA.T,APLT, APNDR
210 FORNAT(A2,14,A9,A1,12,F9.2,3A1,15,18,17, *2,13,F9.2)
IF (MATCH.EQ.0) GOTO 3
Cee READ FROM MIGDATA FILE  »e
2 READ(11,EXD=99)BFSC,BNIIN, (MIGREC(I),I=1,12)
Cee CHECK FOR MATCHING ITENS e»
3 1IF (AFSC - BFSC) 3,4,6
4 IF (ANIIN.EQ.BNIIN) GOTO 7
IF (ANMIIN.GT.BMIIN) GOTO 6
Ces NEW ITEM - BUILD NEW RECORD se
S DO S1 I=1,12 ,
s1 NIGREC(I) = 222
ENCODE (MIGREC(QTR), 130) ASNGC, APRICE, APMDR
WRITE(12)AFSC,ANIIN, (NIGREC(I),I»1,12)
NATCH = 0
GOTO 1
Ces ITEN LEFT e
6 MNISREC(OTR) = 222
WRITE()2)BFSC,BNIIN, (NIGREC(I>,I=1,12)
MATCH = O
GOTO 2
Cee ITENS MATCH - FILL IN RECORD e ‘
7 ENCODE(MIGREC(OTR),130)ASHGC,APRICE, APMDR
WRITE(12)AFSC,ANIIN, (MIGREC(1),I=1,12)
MATCH = 1




L e ot
f’~""

GOTO 1
130 FORMAT(A1,2F9.2)
Cee DONE WITH QTR TAPE s#=
98 IF (BFSC.EQ.9999) GOTO 999
AFSC = 9999
‘ GOTO 3
Cee DONE WITH MIGDATA TAPE e«
99 IF (AFSC.EQ.9999) GOTO 999
BFSC = 9999 ,
GOTO 3
999 STOP
END
$:EXECUTE
$:LINITS:7S
$:FILE:10,0Q1R
$:FILE:11,M1R
$:FILE:12,828
S:UTILITY
S:LINITS: 7S
S:FILE:IN,N2R
®:TAPE9:0T,T3D,,92160, ,MIGDATAL1/R, ,DEN62
$:TAPE9:02,T4D, ,9227%, ,MDBAK1 /R, ,DEN62
#:FUTIL:IN,OT,RWD/IN,OT/,COPY/1F/
$:FUTIL:IN,02,RWD/IN,02/,COPY/1F/
$:ENDJOB '
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MIGSTATA

FHIGSTATA is the program which analysis the time-dsespend-
ent migration data on the NIGDATAl tape. The program oper-
atea on one item at a time. It keeps tvp types qf» statis-
tico..ono type for the itenm being procsssed at the time, and
the other for the deta eas a whole. The item atatistica  are’
suanarize and stored in the system atatiatics. |

After the item is read into the buffer, it is checked
to see if it is to be filtered out (if it is in the aystem
for thf.o quarters or lesas), or if drop; out of the systea
for a -inqlo qunrt.r; but is in the ayates otherwvise. Theae
sessures are there to nlnintio no-; probleas found in the
data. After thias, éoupt- are made to the number of times
the 1;0-_-1grat-u, dnd enters or leaves the aysten. Iteas
with high llgrntion'counto. and items which move in ind out
of the aystes are written out to speciel filea .for later
review. System statistics are updated, and then the report
is written. This 36b only requires a single tepe drive at
any one tise, since the migration dats file ia copted to

bafore the enalysia begina.
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##NORN,R(X1)
:IDENT:
S:LINITS:400,33K, ,10K
S:UTILITY
$:LINITS:400.
8:TAPE9:1IN,T1D,,92160, ,MIGDATAl, ,DEN62
®:FILE:OT,Q1S8
$:FUTIL:IN,OT,RWD/IN/,COPY/1F/,RWD/IN,QT/
S:0PTION:FORTRAN, NOMAP
$:FORTY :NODECK, NOMAP
Cee NMIGSTATS we
CALL FXOPT(32,1,1,0)
DIMENSION HIGREC(12) SMGC(12),PRICE(12), PHDR(IZ)
CHARACTER NIIN«9, SHGC'I MIGREC=20
i ‘ INTEGER FSC,MIGCNT,FREQCT(12),NUNMQTR, ZCHT,NOZCNT.
l & NZCNT,MCNT,OIOCNT, IOICNT,NUHREC.HAXFRQ MINFRQ,
& DMPCNT,CATCNT,CURCAT,CATFRQ(6,12) ,CFCNT(6) ,MAXCF(6),
& MINCF (6),FREQSH,CATSUN(6) ,MIGSUNM,CHGCNT(2,6)
REAL PRICE,PMDR.MCMEAN,NCVAR,NZMEAN, NZVAR,CFHEAN(6),
& CFVAR(6) ,DMDCHG , DCWNM
: Cea INITIALIZE VARIABLES s«
. DATA CATFRQ,CHGCNT/8420/
DATA CFMEAN,CFVAR,CFCNT,CATSUN/1220.0,1220/
DATA MAXCF, HINCFIG-O 629939/

L MEAA N % T EEEE S A A ML LA S,

" DMPCNT = O
. FREQSM = O
. ~ IOICNT = O
l OIOCNT = O

MAXFRQ = O

MINFRQ = 9999

MIGSUN = 0
- . MCMEAN = 0.0 -
N MCVAR = 0.0
! MCNT = 0
- NUMQTR = 12
. NUNREC = O
- NOZCNT = 0
. NZMEAN = 0.0
g NZVAR = 0.0
. NZCNT = O

(o X }
Cee READ FROM FILE +we

_ 1 READ(10,END = 99)FSC,NIIN, (MIGREC(1)>,I=1,12)
< NUMREC = NUMREC + 1
. DO 10 I = 1,12
8 10  DECODE(MIGREC(I),100)SKGC(I),PRICE(I),PHDR(I)
- 100 FORMAT(A1,2F9.2)
o Cos
o Ce= COMPUTE STATISTICS AND WRITE REPORT ww
Coe
- Ce» COMPUTE MIGRATION FREQUENCY FOR THIS ITEM ee
| IENTER = O o

ILEFT = O
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ZCNT = Q
CATCHAT = 1
MIGCNT = O
CURCAT = INDEX(SHGC(I))

Coe
Cee COUNT # OF QTRS ITEM NOT IN SYSTENM
DO 15 I = 1,NUNMQTR
13 IF (SHGC(I) EQ.’Z2’) 2Z2CNT = 2Z2CNT + 1
(o] 3
Cen IGNORE ITENMS NOT IN SYSTEM > 3 QTRS
IF (2CNT.LT.9) GOTO 16
DMPCNT = DMPCNT + 1
GOTO 1
Ceoe
Cee IF ONLY ONE CONSECUTIVE QUARTER IS MISSING,
Ceoe FILL IN DATA WITH DATA FROM PREVIOUS QTR
16 DO 17 I = 2,NUNQTR-1 , ' y
IF ((SHGC(I).NE.’Z2’).0R.
& ' (SHGC(I-1).EQ.’2’).0R.(SNGC(I+1), EO.?Z'))GOTO 17
SHGC(I)>) = SHGC(I-1)
PRICE(I> = PRICE(I-1)
PMDR(1> = PMDR(I-1)
17 CONTINUE

Cae
Ces RE-DO ZCNT AFTER FILTERING . ,
2CNT = O
DO 18 I = 1,NUNQTR
18 IF (SHGC(I) EQ.’2*) ZCNT = Z2CNT + 2
Coe

DO 20 I = 1,NUNQTR-1
Cee HAS IT ENTERED OR LEFT THE SYSTEM (OR BOTH)?
IF ((SHGC(I).EQ.’2’).AND.(SNGC(1+1).NE.’2Z*’))

& IENTER = ILEFT + 1
IF ((SHGC(I).NE.”2’).AND.(SNGC(I~1).EQ.’2°))
& ' ILEFT = IENTER + 1

Cen IS IT IN SANE CATEGORY?
. IF (SHGZ(I).EQ.SHGC(I+1)) GOTO 21
Coo " ELSE:
Cee COLLECT NIGRATION STATISTICS
HIGCNT = NIGCNT + 1
CATFRQ(6,CATCNT) = CATFRQ(6, CATCNT) + 1
CATFRQ(CURCAT CATCNT) = CATFRQ(CURCAT,CATCNT) +1
CALL STATS(CATCNT,CFMEAN(6),CFVAR(S), CFCNT(S))
K = CJRCAT
CALL 3TAT3(CATCNT,CFMEAN(K) ,CFVAR(K), CFCNT(K))
CATCNT = 1 \
CURCAT = INDEX(SMGC(I+1))
COLLECT PERCENT CHANGE IN DEMAND STATS
IF (PMDR(I).LT.0.01) GOTO 20
DMDCHG=AB3( (PKDR(I)-PMDR(I+1))/PMDR(I))>=100.0
IF (DMDCHG.GT.0.01) GOTO 22 ,
INDX = 1
GOTO 23

Coe




22 INDX = INT(ALOG(DMDCHG)) + 2
IF (INDX.LT.1) INDX = 1
IF (INDX.GT.6) INDX = 6

23 CHGCNT (1,INDX) = CHGCNT(1,INDX) + 1
. GOTO 20
Coen THEN:
21 CATCNT = CATCNT + 1

Cee COLLECT PERCENT CHANGE IN DEMAND W/0 MIGRATION STATS
IF (."MDR(I).EQ.PMDR(I+1)).0R.(PMDR(I).LT.0.01))
& GOTO 20
DCWNM=ABS ( (PMDR(I)- PHDR(101))/PHDR(I>)-100 o
. IF (DCWNM.GT.0.01) GOTO 24
INDX = 1
'GOTO 2%
24 INDX = INTC(ALOG(DCWNM)) + 2
IF C(INDX.LT.1) INDX = 1
- IF C(INDX.GT.6) INDX = 6
23 "CHGCNT(2,INDX) = CHGCNT(2,INDX) + 1
20 CONTINUE
IF (CATCNT.LT.12) GOTO 30
CATFRQG(6,CATCNT) = CATFRO(6,CATCNT) + 1
CATFRQ(CURCAT,CATCNT) = CATFROQ(CURCAT,CATCNT) + 1
CALL STATS(CATCNT,CFMEAN(6),CFVAR(6),CFCNT(6))
K = CURCAT
CALL STATS(CATCNT, CFHEAH(K) CFVAR(K) ,CFCNT(K)»
30 CONTINUE
Can
Ces WRITE RECORDS W/HI MIGRATION TO NEW FILE ee
IF (MIGCNT.GT.3) WRITE(1%)FSC,NIIN, (MIGREC(I),I=1,12)
Coe .
Cee SEE IF ITEM IS GOING IN AND OUT
. IF ((IENTER.EQ.O).OR.(ILEFT.EQ.0)) GOTO 45
Ces ELSE: , _
IF (MOD(IENTER,2).EQ.0) GOTO 40
Cosn ELSE: OUT-IN-OUT ‘
OIOCNT = QOIOCNT + 1
WRITE(16)FSC, nx:u (MIGREC(I), 1-1 12)

GOTO 495
Cee THEN: IN-OUT-IN
40 IOICNT = IOICNT + 1

. - WRITE(17)FSC,NIIN, (MIGREC(I),I=1,12)
(of X THEN: x

45 CONTINUE
Coan \
Ces COLLECT STATISTICS =»
CALL STATS(MIGCNT,MCMEAN,NMCVAR,MCNT)
CALL STATS((NUMQTR-ZCNT),NZMEAN,NZVAR,NZ2CNT)
IF (2CNT.LT.1) NOZCNT = NOZCNT + 1
FREQCT(MIGCNT+1) = FREQCT(MIGCNT+1) + 1
IF (MIGCNT.GT.O) MIGSUM = MIGSUM '+ 1
Con :
Cee FINISHED WITH ITEM, GET ANOTHER

GOTO 1
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Crn
Ca» CLEAN UP VARIABLES on
99 DO SO0 I = 1,NUMQTR
FREQSM = FREQSM -+ FREOCT(I)
MAXFRQ = MAX( HAXFRO, FREQCT(I))
MINFRQ = MIN(MINFRQ,FREQCT(I))
PO SO0 J = 1,6
. CATSUM(J) = CATSUM(J) + CATFRO(J I
MAXCF () = MAX(MAXCF(J) ,CATFRQ(J,I))
MINCF(J) = MIN(MINCF(J) ,CATFRQ(J,I))
50 CONTINUE

Cee ADJUST VARIANCES
MCVAR = MCVAR/(MCNT -1)
NZVAR = NZVAR/(NZCNT-1)
DO 70 I = 1,6

70 CFVAR(I) = CFVAR(I)/(CFCNT(I>-1)

(of X3 '

Ce» WRITE REPORT we
WRITE(11,200)
WRITE(11,20%)NUMREC
WRITE(11,206)DMPCNT
WRITE(11,208)MIGSUNM
WRITE(11,210)NOZCNT
WRITE(11,21%)0I0CNT
WRITE(11,220)I0ICNT

. WRITE(11,22%)

WRITE(11,230)MCMEAN, NCVAR,SQRT (MCVAR)
WRITE(11,23%)
WRITE(11,230)NZMEAN,NZVAR,SQRT(NZVAR)
WRITE(11,236) .
WRITE(11,230)CFHEAN(6),CFVAR(6),SQRT(CFVAR(6)) .
WRITE(11,237) :
WRITE(11,230)CFMEAN(1),CFVAR(1),SORT(CFVAR(1))
" WRITE(11,238)
WRITE(11,230)>CFMEAN(2) ,CFVAR(2),SAGRT(CFVAR(2))
WRITE(11,239)
WRITE(11,230)CFMEAN(3), crvan<3> son1<csvaa<3>>
WRITE(11,240)
WRITE(11,230)CFMEAN(4), crvaa<4> soar<crvaa<4>>
WRITE(11,241)
WRITE(11,230)CFMEAN(S),CFVAR(S), SQRT (CFVAR(S))
WRITE(11,24%)
WRITE(11,250)MAXFRQ, HINFRQ FREQSH
WRITE(11,2%%)
WRITE(11,260)(I-1,FREQCT(I),I=1,NUMGTR)
WRITE(11,26%)
WRITE(11,250)MAXCF (63 ,MINCF (6),CATSUN(6)
WRITE(11,25%5)
WRITE(11,260) (I,CATFRQ(6,1),I=1,NUNGTR)
WRITE(11,28%)
WRITE(11,250)MAXCF(1),MINCF(1),CATSUN(1)
WRITE(11,255)




200

203
206
208
210
213
220
225
230

re

231

[ O

233
23€
237
238
239
240
241
245
250

2595

260
265

WRITE(11,260) (I,CATFRQ(1,I),I=1,NUMQTR)
WRITE(11,303)

WRITE(11, 250)HAXCF(2) MINCF (2) ,CATSUM(2)
WRITE(11,25%)
WRITE(11,260)(I,CATFRQ(2,I),1=1,NUMQTR)
WRITE(11,329%)
WRITE(11,250)MAXCF (3) ,MINCF (3),CATSUM(3)
WRITE(11,25%)
WRITE(11,260)(I,CATFRQ(3,I),I=1,NUNQTR)

‘WRITE(11,345)

WRITE(11, 250)HAXCF(4) HMINCF (4) ,CATSUN(4)
WRITE(11,23%)
WRITE(11,260)(¢(I,CATFRQ(4,1I),I=1,NUNQTR)
WRITE(i1,36%)
WRITE(11,250)MAXCF (5) ,MINCF (%) ,CATSUM(S)
WRITE(11,235%5)

WRITE(11,260)>(1, CATFRO(S I>,I=1,NUNQTR)
WRITE(11,38%3)

-WRITE(11,390) (CHGCNT(1,1),1I=1,6)

WRITE(11,393)

"WRITE(11,390) (CHKGCNT(2,1),I=1,6)

FORMAT (20X, esse MIGRATION ANALYSIS REPORT osese’
* VERSION A’,//)
FORMAT(’ NUMBER OF RECOR. 3 PROCESSED a ’
FORMAT(’ NUMBER OF RECORDS DUMPED = ’,18)
FORMAT’’ NUMBER OF ITEMS WHICH MIGRATED = °
FORMAT(’ NUMBER OF ITEMS ALWAYS IN = ’,18,/)
FORMAT(’ # WHICH ENTERED & LEFT s ‘,I7)
FORMAT(’ # WHICH LEFT & RE-ENTERED = ’,17,/)
FORMAT(’ NUMBER OF MIGRATIONS PER ITEM --*%)

FORMAT(’ MEAN = *wF15.6,/,
‘ VARIANCE = *,F135.6,/,
’ STD DEV = '.F15.6.//)

FORMAT ("’ MEAN = *.F15.6./,
‘ VARIANCE = *,F1%.6.7/,
’ STD DEV = *,F15.86,/,
‘ MAX CHANGE = ',F13.6,/.
-’ MIN CHANGE = *,F15.6,7//;

FORMAT(’ NUMBER OF QUARTERS IN SYSTEM PER ITEM --°)
FORMAT(’ NUMBER OF QUARTERS IN ALL CATAGORIES --’»

FORMAT (* NUMBER OF QUARTERS IN SNGC X (PER ITEM) --')
FCRMAT(’ NUMBER OF QUARTERS IN SMGC T (PER ITEM) --°)

FORMAT(’ NUMBER OF QUARTERS IN SHGC P (PER ITEM) --*)
FORMAT (° NUMBER OF QUARTERS IN SMGC M (PER ITEM) --")
FORMAT(’ NUMEER OF QUARTERS NOT IN SYSTEN --‘)

 FORMAT(’1°,2C4, MIGRATION FREQUENCY COUNT’,/)

FORMAT(’ MAX CELL COUNT = ‘,18,/,
* MIN CSLL COUNT = °,IS8,/,
* SUM ALL CELLS = ’,I18,/)
FORMAT(’ NUMBER OF’,/, ‘
* QUARTERS COUNT’, /)
FORMAT (4X,I2,9X,1I7)
FORMAT(’1’,20%X,’# QTRZ IN SMGC FREQUENCY COUNT »’,/,

o/
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& , 36X, ’ALL SHGCS’,/)
28% FORMAT(’1’,20X,’* QTRS IN SMGC FREQUENCY COUNT =’,/,
& .38X,’SHGC X’,/) '
305 FORMAT(’1’,20X,’# QTRS IN SMGZ FREQUENCY COUNT »7,/,
& 38X,’SMGC T’,/) R
32% FORMAT(’1’,20X,’# QTRS IN SMGC FREQUENCY COUNT =’,/,
& 38X,’SMGC P’,/)
345 FORMAT(’1’,20X,’~ QTRS IN SMGC FREQUENCY COUNT «’,/,
38X,’SMGC NW’,/) \
36% FORMAT(’1”,20X,’» QTRS IN SMGC FREQUENCY COUNT «’,/,

R}

& . 34X, ’NOT IN SYSTEN’,/)
38% FORMAT(’1DEMAND CHANGE INDEX CNT FOR MIGRATING ITEMS’)
390 FORMAT(’ 0 TO 1= °,18,/,
& ’ 1 TO 10 = *,18,/,
& . 10 T0 100 = °,18,/,
& . 100 TO 1000 = ’,18,/, ,
& ’ 1000 TO 10000 = °,18,/,
& ’ 10000 TO INF = /,18)
39% FORHAT(/I, DEMAND CHANGE INDEX CNT FOR NO HIGRATION'
STOP
END

ann; STATS nonn
SUBROUTINE STATS(X,HEAN VAR, CQUNT)
INTEGER X,COUNT
REAL MEAN,VAR,D
C#» ROUTINE USES THE PROVISIONAL ¥UEANS ALGORITHN #»
Ces TO COMPUTE STATS #n»
COUNT = COUNT .+ 1
D = X - MEAN
MEAN = MEAN + D/COUNT '
VAR = VAR + D#»(X - MEAN)
RETURN
END .
Crunaae INDEX annw )
INTEGER FUNCTION INDEX(SMGC)
CHARACTER SNGC»1
IF (SMGC.EQ.’X’) INDEX
IF (SMGC.EQ.’T’) INDEX
IF (SMGC.EQ.’P’) INDEX
IF (SMGC.EQ.’M’) INDEX
IF (SMGC.EQ.’Z’) INDEX
'RETURN
END
S:EXECUTE
$:LIMITS:1400
S8:FILE:10,Q1R
S:REMOTE:11
8:FILE:15,01S
8S:FILE:16,02S '
$:FILE:17,038 ' . ‘ '
$:UTILITY : '
8:LINITS:400
#:FILE:I1,01R

RHNRu
BdWN -
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$:FILE:I2,02R

tFILE:I3,03R
8:TAPE9:0T,T2D, ,92169, ,MIGDATA2, ,DEN62
#:FUTIL:I1,0T,RWD/I1,0T/,COPY/1F/
®:FUTIL:12,0T,RWD/I12,0T/,SKIP/,1F/,COPY/1F/
$:FUTI1L:13,0T,RWD/13,0T/,SKIP/,2F/,COPY/1F/
$:ENDJOB
,O0T/,SK1P/,1F/, COPY/1F/
$#:FUTIL:13,0T, RHD/I3 OT/ SKIP/,2F/, COPY/lF/
S:ENDJOB

+ ]
'

31
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MIGSTATB
MIGSTATB does some further statistics collecting on the
time-dependent migration data. It does the same data fil-
toring aa doeas MIGSTATA (except that it does not dump those

records which are in for leas than nine quarters), but it

" only considersa the number of migrations from the lowver two

categories to the higher tvwo and the number of. originai

items remaining in a given SMCL at each quarter.
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##NORM,R(X1)
#$:IDENT: .
$:LIMITS:350,35X,,10K
$:UTILITY
$:LINITS:380
£:TAPE9: 1IN, TID,.92160,,HIGDATA1,.DEN62
#:FILE:0T,Ql18
#:FUTIL:IN,OT,RWD/IN/,COPY/1F/,RWD/IN,OT/
S$:0PTION:FORTRAN,NOMAP
S:FORTY :NODECK, NOMAP
Coms MIGSTATS o=»
CALL FXOPT(32,1,1,0)
DIMENSION MIGREC(12),SMGC(12),PRICE(12),PMDR(12)
CHARACTER NIIN#9,SMGCn=1,MIGREC»20
, INTEGER FSC,NUMQTR,NUMREC,BACKUP,UPDOWN,UPTOHI,BUCNT,
& UDCNT, UTHCNT, HICNT, LOCNT,NINCNT, LEFTCT QTRCNT(4,12)
REAL PRICE,PMDR
Coe INITIALIZE VARIABLES #»
DATA QTRCNT/48=0/

NUMQTR = 12
BUCNT = O
LEFTCT = ©
HICNT = O
LOCNT = O
NINCNT = O '
UDCNT = O
UTHCNT = O

Con .
Ce# READ FROM FILE »a=»
1 READ(10,END = 99)FSC,NIIN, (MIGREC(I)>,I=1,12)
- NUMREC = NUMREC + 1
DO 10 I = 1,12

10 DECODE(MIGREC(I), 100)SHGC(I) PRICE(I)> ,PMDR(I)
100 FORMAT(Al,2F9.2)
[of X}
Ce» COMPUTE STATISTICS AND WRITE REPORT #s
Con
BACKUP = O
UPDOWN = O
UPTOHI = O
Can

- Ce# ONLY CONSIDER ITEMS IN THE SYSTEM FROM THE START
‘ IF (SMGC(1)>.NE.’2’) GOTO 16
NINCNT = NINCNT + 1
GOTO 1
[of X J
16 DO 17 I = 2,NUMQTR-1
IF ((SMGC(I).NE.’2’).0R.
& (SMGC(I-1).EQ.”2’).0R.(SMGC(I+1).EQ.’2’))GOTO 17
SMGC(I) = SMGC(I-1)
PRICE(I)> = PRICE(I-1)
PMDR(I> = PMDR(I-1)
17 CONTINUE
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[of X '
LEFTCT = LEFTCT + 1
IF (HILOW(SHGC(i)) GT.0) GOTO 40
i=2
20 . IF (HILOW(SNGC(I)>).GT.O> GOTO 25
I = J+1
I (I.LE.NUMQTR) GOTO 20
25 UPTOHI = I
Cnw .
30 D0 33 I = 2,NUMQTR
IF ((I.GT.UPTOHI).AND.(HILOW(SMGC(I)>).LT.1,)

& UPDOWN = 1

.39 IF ((UPDOWN.EGC.1).AND., (HILOW(SMGC(I)).GT.0)>
& BACKUP = 1
Can

40 1IF (HILOW(SMGC(1)).GT.0) HICNT = HICNT + 1
IF (HILOW(SMGC(1)).LT.0) LOCNT = LOCNT + 1
IF (UPTOHI.LE.NUMQTR) UTHCNT = UTHCNT + 1
UDCNT = UDCNT + UPDOWN '
BUCNT = BUCNTtO BACKUP

QTRCNT(INDEX(SHGC(I)) 1) = QTRCNT(INDEX(SHGC(l)) 1) + 1
DO S0 I = 2,NUMQTR .
IF (SMGC(I).NE.SMGC(1)) GOTO 60
QTRCNT (INDEX (SMGC(1)),I)=QTRCNT(INDEX(SMGC(1)),I)+1
S50 CONTINUE

Cee '

Cee FINISHED WITH ITEM, GET ANOTHER
60 GOTO 1

Can

Ce#s DONE WITH FILE
99 CONTINUE

Cl'

C#» WRITE REPORT #»
WRITE(11,200)
WRITE(1ii,20%5)NUMREC
WRITE(11,208)NINCNT ]
WRITE(11,207)DMPCNT : ‘ -
WRITE(11,208)LEFTCT '
WRITE(11,209)HICNT
WRITE(11,210)LOCNT
WRITE(11,220)UTHCNT
WRITE(11,230)UDCNT
WRITE(11,240)BUCNT
WRITE(11,250)(1,QTRCNT(1,I),I=1,N UHQTP)
LURITE(11, 253)(I,QTRCNT(2,I),I=1,NUNQTR)
WRITE(11,260)(I.QTRCNT(S,I).I-l,NUHQTR)
WRITE(11,263)(I,QTRCNT(4,1I),I=1,NUMQTR)

200 FORHAT(ZOX."DD MIGRATION ANALYSIS REPGRT ssa’,/

& VERSION B’,//)
20% FORMAT(’ NUMBER OF RECORDS PROCESSED a *,18)
206 FORMAT(’ NUMBER OF RECORDS NOT IN FIRST QTR = *,I8)
207 FORMAT(’ NUMBER OF RECORDS DUMPED = 0,18
B-34
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208 FORMAT(’ NUMBER OF RECORDS REMAINING = *,18)
209 FORMAT(’ NUMBER OF ITEMS WHICH STARTED HI = ’,18)
210 FORMAT(’ NUMBER OF ITEMS WHICH STARTED LO = ’,18)
220 FORMAT(’ NUMBER OF LOW MOVING TO HIGH = /,I8)
230 FORMAT(’ NUMBER MOVING DOWN AGAIN = 4,18)
240 FORMAT(’ NUMBER GOING UP ONCE AGAIN = ’,I8
250 FORMAT(’1NUMber OF ORIGINAL ITEMS REMAINING IN X’,/,
& ¢ QTR NUMBER REMAINING’,/,
& 12(1X,12,13X,18,/))
255 FORMAT(/’ NUMBER OF ORIGINAL ITEMS REMAINING IN T’,/,
& ’ QTR NUMBER REMAINING’,/,
& 12¢1X,12,13X,18,/))
260 FORMAT(/’ NUMBER OF ORIGINAL ITEMS REMAINING IN P’,/,
& ‘ QTR NUMBER REMAINING’,/,
& 12(1X,12,13X,18,/)

263 FORMAT(/’ NUMBER OF ORIGINAL ITEMS REHAINING IN H’,/.
’ QTR NUMBER REMAINING’,
12(1X,12,13X,18,/))

oI

STOP .
END
Connn HILOW aeeen
INTEGER FUNCTION HILOW(SMGC)
CHARACTER SMGC»1
HILOW = O ‘
IF ((SMGC.EQ.’X’).OR.(SNGC.EQ.’T’)) HILOW = -1
IF ((SMGC.EQ.’P’).0OR.(SMGC.EGQG.’M’)) HILOW = 1
RETURN
END
Cunaes INDEX (XXX ) . :
.INTEGER FUNCTION INDEX(SMGC)
CHARACTER SMGC»1 '

IF (SHNGC.EQ.’X‘. INDEX = 1
IF (SMGC.EQ.’T’) INDEX = 2
IF (SNGC.EQ.’P’) INDEX = 3
IF (SMGC.EQ.’M”) INDEX = 4
RETURN
END

$:EXECUTE

$:LIMITS:350

$:FILE:10,01R

#:REMOTE:11

$:ENDJOB

B-35
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APPENDIX C
Migration Reports
The migration reports pr;-ontod ‘oro were genarated from the
program KATCHxx, where “xx" is the starting quarter of the
pcriod baing ;atch.d. File "A" is th. satarting quart;r, and
file "B" ia the .nQing quarter. The line "“TOTAL NUMBER OF
ITEMS" givea the total numbar of unigue itema between the
two files. The line "BY SH&C“ givea the number of items 1in
each SMGC in aascendin. orcder (i.e., X, T, P; M)>. Tha table
lists the number ol itemsn nigrating fron 6n SMGC to another.
The I!ndexes were coiputod u;ing the formulas dhchib.d in

Cliapter 3.




. comms w v . =

st amme ¢+ a

wsss MIGRATION REPORT wnns
Quarter 2 to 3
ALC OC

NUMBER OF RECORDS PROCESSED FROM FILE A = 104614
NUMBER OF RECORDS PROCESSED FROM FILE B = 103662
TOTAL NUMBER OF ITEMS = 106154

MISMATCH INDEX = 0.00470
BY SMGC 1IN A \ 78983 16711 7578 1342
BY SMGC IN B 79832 16732 7676 1332
FROM\TO X T P | o

X 77807 701 61 8 406

T S49 13789 333 1 37

P 13 , 237 7201 100 27

M .0 2 63 1236 21

I 1484 23 16 17 0

MIGRATION INDEX BY SMGC:

X T P M . AVG
0.98511 0.94483 0.5%02% 0.93%92 0.95403

weee MIGRATION REPORT wwew
Quarter 2 to 3
ALC 00

NUMBER OF RECORDS PROCESSED FROM FILE A = 92234
NUMBER OF RECORDS PROCESSED FROM FILE B = 93799
TOTAL NUMBER OF ITEMS = 130441

MISMATCH INDEX =  0.39727
BY SMGC IN A 7%6%2 11692 4280 610
BY SMGC IN B 72064 14424 6320 991
FROM\TO X T P N e

X 43479 29s 38 4 31836

T 223 ' 7687 114 1 3667

P 12 94 3114 21 1039

M 4 1 10 496 99

1

28347 6347 3044 = 469 o
MIGRATION INDEX BY SNGC:

X ‘ T P . M AVG
0.57472 0.63746 0.72737 0.81311 0.69322




anens MIGRATION REPORT sane
Quarter 2 to 3
ALC SH

NUMBER OF RECORDS PROCESSED FROM FILE A = 90841
NUMBER OF RECORDS PROCESSED FROM FILE B = 89269
TOTAL NUMBER OF ITENMS = 92226

MISMATCH INDEX =  0.01551
BY SMGC IN A 77309 10234 3018 280
'BY SMGC IN B 73941 10087 2964 277
FROMATO X T P M 0

X 74065 . 461 40 3 2740

T 497 9433 169 1 134

P 12 181 2732 24 69

N 1 0 19 247 13

1

1367 12 4 2 (o]
MIGRATION INDEX BY SNMGC: v

X T P . AVG
0.95804 0.92173 0.90524 0.88214 0.91679

wwes MIGRATION REPORT wwnsw
Quarter 3 to 4
ALC OC

NUMBER OF RECORDS PROCESSED FROM FILE A = 103662
NUMBER OF RECORDS PROCESSED FROM FILE B = 106181
TOTAL NUMBER OF ITEMS = 106989 ,

MISMATCH INDEX = 0.0076%
"BY SMGC IN A 79832 16732 7676 1382
BY SMGC IN B 79958 16971 7828 1427
FROM\TO X T P M 0

x 78128 914 Y] 11 711

T | 368 15764 364 2 sS4

P 18 246 7272 103 - 37

M 13 1 71 1292 S

I 1229 46 = 33 19 o

MIGRATION INDEX BY SNGC:

X T p un AVG
0.97841  0.94102 0.94737 0.93488  0.95042

e




nane MIGRATION REPORT swnew
Quarter 3 to 4
ALC 00

' NUMBER OF RECORDS PROCESSED FROM FILE A =

NUMBER OF RECORDS PROCESSED FROM FILE B =
TOTAL NUMBER OF ITEMS = 132644

MISMATCH INDEX = 0.40%46
BY SMGC IN A 72064 14423 6320
BY SNGC IN B 77577 11982 4431
FROM\TO X T P M 0
X 43412 482 40 9 28122
T 393 7487 206 2 6366
P . 25 140 3048 37 3069
N s 2 33 . 476  47%
1 33742 3901 1104 ‘98 o

MIGRATION INDEX BY SMGC:

X T P M
0.60241 0.51702 0.48228 0.48032

wann MIGRATION REPORT onanse
Quarter 3 to 4
ALC SHM

NUMBER OF RECORDS PROCESSED FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =

TOTAL NUMBER OF ITENMS = 90710

MISMATCH INDEX =  0.00%98
BY SMGC IN A 7%941 10087 2964
BY SMGC IN B 76733 10147 2901
FROM\TO X. T P M o
X . 74663 674 44 s sss
T 630 92%8 153 1 4%
P 18 206 2683 39 18
M o . o 14 259 4
X 1423 ° 9 - 7 2 0

MIGRATION INDEX BY SNGC:

X B P ‘M
0.98317 0.91782 0.90%20 0.93%02

Cc-4

93799
946172

891
623

AVG
0.52031

89269
90087

277 .
306

AVG
0.93330




enee MIGRATION REPORT «oens
Quarter 3 to 4
ALC WR

NUMBER OF RECORDS PROCESSED FROM FILE A =
NUMBRER OF RECORDS PROCESSED FROM FILE B =
TOTAL NUMBER OF ITEMS = 1359325 '

MISMATCH INDEX = 0.00707
BY SMGC IN A 13?859 16940 ©284
BY SMGC IN B 134216 16986 6326
FROM\TO X : T P | 0
X 130831 923 69 13 1021
T 832 15749 310 2 47
P 20 ‘279 3901 61 23
N 3 6 34 799 18
1 2330 29 To12 11 o

MIGRATION INDEX BY SNMGC:

X T , P ‘ |
0.98474 ¢.92969 0.93903 0.92907

nwose MIGRATION REPORT ssee
Quarter 4 to S :
ALC OC

NUMBER OF RECORDS PROCESSED FROM FILE A =
NUMBER OF RECORD3 PROCESSED FROM FILE B =
TOTAL NUMBER OF ITEMS = 107432

MISMATCH INDEX - = 0.004%6
BY SMGC IN A 799%8 16971 7828
BY SMGC IN B 80329 17222 7942,
FROM\TO X T P ) o
X 78%67 900 o1 15 382
T 542 13992 390 2. 45
P 2¢ 302 7373 92 41
M 1 2 %0 13%9 1s
1

1200 - 26 38 7 o
MIGRATION INDEX BY SMGC:

X T P M
0.98264 0.94231 0.94188 0.9523%

156943
158416

860
888

AVG
0.94364

106181
106968

1427
1475

AVG
0.95479
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noene MIGRATION REPORT owsesn
Quarter 4 to %
ALC 00

NUMBER OF RECORDS PROCESSED FROM FILE A = 94612
NUMBER OF RECORD3 PROCESSED FROM FILE B = 89976
TOTAL NUNBER OF ITENS = 964695 :

MISMATCH INDEX = 0.02039
BY SMGT IN A 77377 11982 4431 622
BY SMGC IN B , 73488 11375 - 4278 633
FROM\TO X T P | o)
X 712353 833 98 12 3361

T 419 10310 209 1 847

P 13 181 3940 39 258

M 1 o) 19 S80 . 22

1 1803 31 16 3 e

MIGRATION INDEX BY SMGC:

X T P | X AVG
0.91848 0.87715 0.88919 0.93248 0.50432

wnaen MIGRATION REPORT ownwe
: Quarter'4 to 3
ALC  SA

NUMBER OF RECORDS PROCESSED FROM FILE A = 171363
NUMRER OF RECORDS PROCESZED FROM FILE B = 166439
TOTAL NUMBER OF ITEHS = 174130

MISMATCH INDEX =  0.01662
E7 SMGC IN A 139011 22557 8391 1404
BY 34GC IN B . 134595 22239 8207 1398
FROM\TO X = T P N 0

X 131096 = 1i33 123 7 6652

T 772 20708 392 2 683

P 3s 362 7611 87 = 29

M 6 1 43 1294 60

1

2686 35 38 8 o
MIGRATION INDEX BY SNGC:

X T P ' M AVG
'0,94306 0.91803 0.90704 0.92163 0.92245
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vewe MIGRATION REPORT ssnw
Quarter 4 to 9 ‘
ALC 3H

NUXBER OF RECORDS PROCESSED FROM FILE A = 90087
NUMBER OF RECORDS PROCESSED FROM FILE B = 91279
TOTAL NUMBER OF ITENS = 92138

MISMATCH INDEX =  0.00954
BY SNGC IN A 76733 10147 2901 306
BY SNGC IN B 77698 10290 2976 318
FROMTO X . T P M 0

X 75278 sas 66 1 800

T 452 9484 168 . 1 42

P 8 145 2711 23 14

X o 0 is 289 2

1 1961 73 16 1 0

MIGRATION INDEX BY 3NMGC:

X T . P N AVG
0.98104 0.93466 0.93451 0.94444 0.94866

waea MIGRATION REPORT weew
Quarter S to 6
ALC OC

NUMBER OF RECORLCI3 PROCESSED FROM FILE A = 106968
NUMBER OF RECORDS FROCESSED FROM FILE B = 107579
TOTAL NUMBER OF ITEMS = 108139

'MISMATCH INDEX = 0.00%524
BY SMGC IN A 80329 - 17222 7942 1475
BY SMGC IN B 79661 17691 8552 1675
FROM\TO X T P | o

X 77899 1829 99 19 483

T 613 15482 1082 7 38

P 24 382 7271 277 18

M ' 3 2 94  13%6 20

I 1123 26 6 16 o}
- MIGRATION INbEX BY SHdC: |

X T P M AVG
'0.97783 . 0.89897 0.91551 0.91932 0.92792




MIGRATION REPORT
Quarter S to 6
ALC 00

NUMBER OF RECORDS PROCESSED FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =

TOTAL NUMBER OF ITEMS = 95210
MISMATCH INDEX = 0.00616
BY SMGC 1IN A 73488 11579 4278
BY SMGC IN B 763540 12604 4780
FROM\TO X T P M 0
‘X 71713 1191 80 11 493
T S38 10443 329 S 40
P 22 264 3860 113 17
M 0 2 414 586 3
1 4248 704 267 1S o
MIGRATION iNDEx BY SNGC:
X T P M
0.97383 0.90220 0.90229  0.92283

MIGRATION REPORT
‘Quarter S to 6
" ALC SA

NUMBER OF RECORDS PROCESSED FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =

TOTAL NUMBER OF ITEMS = 173602
MISMATCH INDEX =  0.00728
BY SMGC IN A 134595 22239 8207
BY SMGC IN B 138541 23328 8922
FROM\TO X T P ] 0
X 131441 1892 112 10 1140
T 84% 20369 977 12 36
P 36 421 7508 213 29
¥ 0 1 69 1322 6
1 6219 645 256 43 o)
MIGRATION INDEX BY SMGC:
X T P X
0.97657 0.91591 0.91483 0.94564

SN AL ASAR ais o SN ARty g S Ay gig

89976
946356

635
732

. AVG
0.92579

166439
172391

1398
1600

AVG
0.93824
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snns MIGRATION REPORT onwsxsw
Quarter S to 6
ALC SM

NUMBER OF RECORDS PROCESSED FROM FILE A = 91279
NUMBER OF RECORDS PROCESSED FROM FILE B = 91386
TOTAL NUMBER OF ITENMS = 92722 ,

MISMATCH INDEX = 0.01464
BY SNGC IN A 77698 10290 2976 315
BY SNGC IN B 76908 10730 3351 397
FROM\TO X T P » )

X 74961 1413 100 8 1216

T 526 9105 566 0 93

P 11 192 2657 94 22

¥ 1T 2 17 291 4

1 1410 18 11 4 )

MIGRATION INDEX BY SMGC:

X T P | ‘ AVG
0.97468 0.88484 0.89281 0.92381 0.91904

wnes MIGRATION REPORT #wnwe
Quarter § to 7
ALC OC

NUMBER OF RECORDS PROCESSED FROM FILE A = 107579
NUMBER OF RECORDS PROCESSED FROM FILE B = 1083%2
TOTAL NUMBER OF ITEMS = 109026

MISMATCH INDEX = 0.00627
LY SMGC IN A - 79661 - 17691 8552 1675
BY SMGC IN B 80204 17843 8374 1731
FROM\TO X T P ¥ o

X 78188 819 62 23 %69

T 625 16620 397 | 2 47

P 20 373 7991 122 46

M 1 0 .92 1871 11

I

1371 31 32 i3 (o]
MIGRATION INDEX BY SHGC:V

, X T , P | AVG
0.98151 0.93945 0.93440 0.93791 0.94832
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- snee MIGRATION REPQORT #saws

Quarter 6 to 7
ALC Q0

NUMBER OF RECORDS PROCESSED FROM FILE A = 94636

NUMBER OF RECORDS PROCESSED FROM FILE B = 97464
TOTAL NUMBER OF ITENMS = 97957

MISMATCH INDEX = 0.00321
BY SMGC IN A 763540 12604 4780 I732
BY SMGC IN B 78599 13024 5088 756
FROK\TO X T P M 0

X 735253 780 a9 7 409

T 476 117359 324 ‘0 435

P 7 166 4522 63 22

M 2 4 3% 673 16

I 2860 319 1195 11 0

MIGRATION INDEX BY SMGC:

X T P M AVG
0.98321 0.93296 0.94603 0.92213 0.94608

nenn MIGRATION REPORT owene
Quarter 6 to 7
ALC SA

NUMBER OF RECORDS PROCESSED FROM FILE A = 172391
NUMBER OF RECORDS PROCESSED FROM FILE B = 173786
TOTAL NUMBER OF ITEMS = 174969

MISMATCH INDEX | o= 0.00686
BY SMGC IN A 1383541 23328 8922 ‘1600
BY SMGC IN B 139132 23820 9108 1726
FROM\TO X T P M 0

X 135529 1736 1886 34 1056

T 1068 21588 592 3 77

P 49 430 82358 147 38

M S 2 47 1533 11

I

2482 64 23 7 )
MIGRATION INDEX BY SNGC:

X T P M . AVG
0.97826 0.52541 0.92358 0.95938 0.94716
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enme MIGRATION REPORT wwas
Quarter 7 to 8
ALC OC

NUMBER OF RECORDS PROCESSED FROM FILt A = 1083352
NUMBER OF RECORDS PROCESSED FROM FILE B = 103816
. TOTAL NUMBER OF ITENS = 109434

MISMATCH INDEX = 0.01042
BY SMGC IN A 80204 17843 8574 1731
BY SMGC IN B 76720 17138 8246 1712
FROM\TO X T P ¥ o

X 75100 . 829 &9 * 4201

T €20 15947 370 0 90s

P 22 320 7704 97 431

X o o 60 1592 79

I 979 42 43 1e o

MIGRATION INDEX BY SMGC:

X T P , M AVG
0.93636 0.89374 0.89833 0.91970 0.91208

eses MIGRATION REPORT wenee
Quarter 7 to 8
ALC 0O

NUNMBER OF RECORDS PROCESSED FROM FILE A = 97464
NUNMBER OF RECORDS PROCESSED FROM FILE B = 942390
TOTAL NUMBER OF ITENMS = 99432

MISMATCH INDEX = 0.02087
BY SMGC IN A 78399 13024 508% 7%6
BY SMGC IN B 75841 12721 4969 7%9
FROM\TO X T -3 M o

X ,73282 625 72 8 4612

T 639 11771  22% R 386

P 22 282 4614 43 124

M S 1 36 . 699 19

I

1398 42 22 ) 0
MIGRATION INDEX BY SMGC:

X T P M AVG
0.93235 0.90379 0.90737 0.92460 0.91703




snen MIGRATION REPORT wene
Quarter 7 to 8 '
ALC SA

NUMBER OF RECORD3 PROCESSED FROM FILE A = 173786
NUMBER OF RECORDPS PROCESSED FROM FILE B = 166820
TOTAL NUMBER OF ITEKS = 176722

MISMATCH INDEX =  0.01760
BY SMGC IN A 139132 23820 9108 1726
BY SMGC IN B ‘132713 23235 9066 1786
FROM\TO X T P M o

X 1129023 1404 - 126 18  8%61

T 824 21438 526 3 1009

P 36 319 8341 117 295

N 7 2 42 1539 36

I 2824 72 31 9 )

MIGRATION IﬁDEX BY SMGC:

X T P M. AVG
0.92734 0.90084 0.91579 0.94950 0.92339

ween MIGRATION REPORT #anan
Quarter 7 to 8
ALC WR

NUMBER OF RECORDS PROCESSED FROM FILE A = 162916
NUMBER OF RECORDS PROCESSED FROM FILE B = 1358683
TOTAL NUMBER OF ITEMS = 163682 :

MISMATCH INDEX = 0.01743
BY SMGC IN A 136803 18076 6938 1099
BY SMGC IN B 133314 17396 6897 1076
FROM\TO X T 1 4 M a)

X 129842 947 108 6 5900

T 754 16091 396 -2 833

P 34 307 6289 71 237

M 14 3 . 64 990 . 28

I

2671 Y 40 7 )
MIGRATION INDEX BY SMGC:

X T ‘ P M AVG
0.94912 0.89019 0.90646 0.90082 0.91164

C-12




aane MIGRATION REPORT ownae
Quarter 8 to 9
ALC OC

NUMBER OF RECORDS PROCESSED FROM FILE A = 103816
NUMBER OF RECORDS PROCESSED FRCM FILE 3 = 97960
TOTAL NUMBER OF '1TEMS = 104643

NISMATCH INDEX = 0.,00844
BY SMGC IN A 76720 17138 8246 1712
BY SMGC IN B 72433 15970 7870 1685
FROM\TO X T P , M .0

X 71063 307 60 7 5081

T 592 15138 260 2 1146

P - 26 283 7468 71 398

| 2 1 64 1588 S?7

I + 731 41 18 “17 (o)

MIGRATION INDEX BY SMGC:

, X T P M AVG
0.98109 0.94790 0.94892 0.94243 0.9353509

+ wenn MIGRATION REPORT seese
' Quarter 8 to 9
ALC OO

NUMBER OF RECORDS PROCESSED FROM FILE A = 94290
NUMBER OF RECORDS PROCESSED FROM FILE B = 88681
TOTAL NUMBER OF ITENS = 96325

MISMATCH INDEX = 0,0229%
BY SMGC IN A 75841 12721 4969 ~7%9
BY SMGC IN B 71215 12029 4710 727
FROM\TO Y T P M- o]

X 68571 53% s9 9 6667

T 672 11146 168 o 73%

P 18 295 . 4413 44 197

M 2 2 43 668 44

1 1953 s1 2% 6 0

MIGRATION INDEX BY SMGC:

X T P M AVG
0.96287 ©0.92659 0.93727  0.91884 0.93642
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waee MIGRATIULN REPORT snne
' Quarter 8 to 9
ALC SA

NUMBER OF RECORDS PRdCESSED FROM FILE A = 166820
NUMBER OF RECORDS PROCESSED FROM FILE B = 101067
TOTAL NUMBER OF ITENS = 169242

MISMATCH INDEX = 0.02396
BY SMGC IN o 132713 232538 9066 1786
BY SMGC IN B 84013 11989 4471 594
FROM\TO X T P M 0

X 809838 471 L ¥4 . & 51201

T 606 11334 132 1 11163

P 42 161 4229 35 43599

M 6 2 22 S44 1212

I 2371 21 22 8 o

MIGRATION INDEX BY SMGC:

X T P M AVG
0.96399 0.94537 0.94587 0.91%82 = 0.94276

ssas MIGRATION REPORT essew
Querter 8 to 9
- ALC SM

NUMBER OF RECORDS PROCESSED FROM FILE A = 82974
NUMBER OF RECORDS PROCESSED FROM FILE B =. 78624

" TOTAL NUMBER OF ITEMS = 85212

MISMATCH INDEX = 0.02846
BY SMGC IN A 69047 10259 3281 387
BY SMGC IN B 63343 9590 3319 372
FROM\TO X T P M s}

X 62644 532 239 9 %623

T 526 8838 172 2 721

P 24 ' 163 2851 25 218

M 3 0 29 330 2% .

I 2147 57 28 5 o)

MIGRATION INDEX BY SMGC:

X T P M AVG
0.95869 0.92158 0.86894 0.88710 0.90908

-14
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wnne MIGRATION REPORT wenn
Quarter 8 to 9
ALC WR

NUMBER OF RECORDS PROCESSED FROM FILE A =

NUMBER OF RECORDS PROCESSED FROM FILE B =
TOTAL NUMBER OF ITENS = 160681

MISMATCH INDEX - 0.01961

BY SMGC IN A 133314 17396 6897
BY SMGC IN B 87042 10164 = 4011

FROM\TO X T | 4 R | o

X 84316 496 4?7 17 48238
T 529 9447 134 1 7283
P 30 197 3791 30 2849
M ? (o] =1 621 ' 417

I 1960 24 8 6 o
MIGRATION INDEX BY SMGC:

X T P M
0.97098 0.92946 0.94313 0.92000

swee MIGRATION F.PORT wwes
' Quarter 9 to 10
ALC oOC

NUMBER OF RECORDS PROCESSED FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =
TOTAL NUMBER OF ITEMS = 99192

MISMATCH 1INDEX - = " 0.,01304
BY SMGC IN A 72438 13970 7870
BY SMGC IN B 58603 15679 8273
FROM\TO X T P M 0
X 66762 1962 153 16 3542
T 690 13312 1233 13 698
P 23 346 6734 423 324
M 2 4 83 1483 113
1

1127 .85 28 | 22 o
MIGRATION INDEX BY SMGC:

X T P M
0.92168 0.83356 0.835820 0.88012

158683
101892

1076
675

AVG
0.94140

97960
943514

1685
1939

AVG
0.87339




anan MIGRATION REPORT wann
Quarter 9 to 10
ALC SA

NﬁHBER OF RECORDS PROCESSED FROM FILE A = 101067
NUMBER OF RECORDS PROCESSED FROM FILE B = 10135353
TOTAL NUMBER OF ITEM3 = 109333

MISMATCH INDEX = 0.07698
. BY SMGC IN A 84013 . 11989 4471 594
BY SMGC IN B : 83717 12362 4813 661
FROM\TO X T A | 0

X 76021 1258 107 12 6618

T 3510 10042 S82 6 849

P 42 219 3828 110 272
M 4 b 44 305 40

I

7141 843 252 28 0
MIGRATION INDEX BY SMGC:

X T P M AVG
0.90487 0.83760 0.85618 0.83017 0.86221

annn MIGRATION REPORT seanees
Quarter 9 to 10
ALC SNM

NUMBER OF RECORDS PROCESSED FROM FILE A = 78624
NUMBER OF RECORDS PROCESSED FROM FILE B = 74882
TOTAL NUMBER OF ITEMS = 79896

MISMATCH INDEX = 0.01699
BY SMGC IN A 65343 9590 3319 372
BY SMGC IN B 61287 9626 3548 421
FROM\TO X T 1 4 M -0

X 59620 1291 93 8 4329

T 440 8091 527 é 526

P 18 207 2878 75 141

M 1 2 26 | 326 17

I

1209 3s 22 6 0
MIGRATION INDEX BY SNGC:

X T P N AVG
0.91242 0.84369 0.86713 . 0.87634 0.87490




MIGRATION REPORT
Quarter 10 to 11
ALC OC

LA 2 2 aene

NUMBER OF RECORDS‘PROCESSED FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =

TOTAL NUMBER OF ITENS = 95572
MISMATCH INDEX +  0.0156S
BY SMGC IN A 68603 13679 8273
BY SMGC IN B 81113 10304 5157
FROM\TO X T P N "0
X 49390 470 . 46 8 18489
T 466 9641 ' 222 3 . %347
P 27 181  48S1 s2 3162
X 3 1 24 9%3 972
1 1027 11 14 6 o
MIGRATION INDEX BY SNGC:
‘ X T P N

0.7228% 0.61490 0.58637 0.489%4

MIGRATION REPORT
Quarter 10 to 11
ALC SA

L2 X X-] LA X 2 J

NUMBER OF RECORDS PROCESSED FROM FILE A =

NUMBER OF RECORDS PROCESSED FROM FILE B
TOTAL NUMBER OF ITEMS = 154131
MISMATCH INDEX = 0.00718
BY SMGC IN A 83717 12362 4813
BY SNGC IN B 121166 20992 9131
FROM\TO X T P N )
X 82082 863 6s 19 688
T 1024 10938 373 2 2%
P 158 144 4415 82 14
M 6 0 22 632 1
I 37897 9047 4256 1378 0
MIGRATION INDEX BY SMGC:
X T P s
. 0.98047 0.88481 91731 0.95613

o.

17

94514
67602

1859
1028

AVG
0.60341

101553
133402

661 .
2113

AVG
0.93468




snen MIGRATION REPORT wses
Quarter 10 to 11
ALC SM

NUMBER OF RECORDS PROCESSED FROM FILE A .
NUMBER OF RECORDS PROCESSED FROM FILE B =
TOTAL NUMBER OF ITEMS = 76324

MISMATCH INDEX = 0.00522
BY SHGC IN A - 61287 9626  3%48
BY SMGC IN B 62191 9694 3618
FROM\TO X T P | o
X 60183 680 8% 3 336
T 525 8852 216 0 33
P . %6 148 3293 33 18
M s o] 19 393 ' 4
¢ 1422 14 s 1 o

MIGRATION INDEX BY SMGC:

X T . N
0.98199 0.919%9 0.92813 0.93349

wwwe MIGRATION REPORT wees
Quarter 11 to 12
ALC 00

NUMBER OF RECORDS PROCESSED FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =
TOTAL NUMBER OF ITEMS = 90192

‘'MISMATCH INDEX = 0.00703
BY SMGC IN A 70197 11664 5013
BY SMGC IN B 71840 11781 5103
FROM\TO X T P M o
X 68890 637 96 13 561
T 499 10908 229 o] 28
P , 18 2085 4726 42 22
M S 1 32 792 5
I 2433 30 20 4. o)

MIGRATION INDEX BY SMGC:

X T P M
0.98138 0.92719 0.94275 0.9%5307

74882
75933

421
430

AVG
0.94080

87705

895735

831
851

. AVG
0.95310
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sane MIGRATICN REPORT #esne
Quarter 11 to 12
ALC SA ‘

NUMBER OF RECORDS PROCESSED FROM FILE A = 133402
NUMBER OF RECCRDS PROCESSED FROM FILE B = 1735135
TOTAL NUMBER OF TTEMS = 175860

MISMATCH INDEX = 0.00460
BY SMGC IN A 121.66 20992 9131 2113
BY SMGC IN B 142083 21527 9393 21352
FROM\TO X T P M a)

X 118997 1381 166 27 595

T 694 19766 485 (o] 47

P 33 330 8626 102 40

M 2 2 . 78 2009 22

I 22358 48 38 14 o)

Mi.’RATION INDEX BY'SHGC!

X S ) P M . AVG
0.98210 0.94160 0.94469 0.95078 0.95479

wenss MIGRATION REPORT #nse
Quarter 11 to 12
ALC sSM

NUMBER OF RECORDS PROCESSED FROM FILE A = 75933
NUMBER OF RECORDS PROCESSED FROM FILE B = 77534
TOTAL NUMBER OF ITEMS = 78040

MISMATCH INDEX = 0.00666
BY SMGC IN A 62191 9694 3618 v430
BY SMGC IN B 63498 9894 3713 429
FROM\TO X T P M )

X . 61041 601 77 4 468

T 352 9107 2195 ‘0 20

P 24 166 3383 31 14

] 3 0 33 391 3

I 2079 20 S 3 o)

MIGRATION INDEX BY SMGC:
X - T P M AVG

0.58151 0.93945% 0.9350%9 0.91142 0.94186 .

c-19
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seen MIGRATION REPORT wass
Quarter 12 to 13
ALC 0OC

NUMBER OF RECORDS PROCESS:D FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =
TOTAL NUMBER OF ITENMS = 90617

. MISMATCH INDEX = 0.00650

BY SMGC IN A 718490 11781 5103

BY SMGC IN B 72132 11894 S141

FROM\TO X T P N 8]
X 70544 671 122 16 487
T 384 10962 191 2 42
P 24 227 4763 18 41
M S 1 41 793 i1
I 976 33 24 9 - (o]

MIGRATION INDEX BY SMGC:

X T P M
0.98196 0.93048 0.93337 0.9318

wawe MIGRATION REPORT #ane
Quarter 12 to 13
ALC SA

NUMBER OF RECORDS PROC. SSED FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =
TOTAL NUMBER OF ITEMS = 177955

MISMATCH INDEX = 0.01653
BY SMGC IN A 142083 21527 ° 9393
BY SMGC IN B 136733 21343 9273
FROMATO X T P M )
X 133280 1482 270 1= 7036
T 773 19358 386 4 1006
P 25 403 8497 81 387
M 6 0 77 1966 103
1

2630 100 43 7 o)

- MIGRATION INDEX BY SMGC:

X ' T P . M
0.97475 Q.90700 0.91632 0.94838

89575
90035

851
868

AVG
0.94441

173155
169422

2192
2073

AVG
0.93661
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MIGRATION REPORT
Quarter 12 to 13
ALC SM

NUNMBER OF RECCRDS PROCES
NUMBER OF RECORDS PROCES

SED FROM FILE A =

SED FROM FILE B =

TOTAL NUMBER OF ITEMS = 79039
MISMATCH INDEX =  0.00992
BY SNGC IN A 63498 - 9894 3713
BY SMGC IN B 64125 10013 3694
FROM\TO X T P N 0
X 62265 336 52 s €40
T 437 9172 169 1 as
P 19 209 3430 27 28
N 1 0 20 403 s
I 1384 96 23 2 o
WIGRATION INDEX BY SNGC:
X T P "
0.98038 0.92763

0.92853 0.93939

ween MIGRATION REPORT wewe
Quarter 13 to 14
“ALC oOC

NUMBER OF RECORDS PROCESSED FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =

TOTAL NUMBER OF ITEMS » 100828
MISMATCH INDEX = 0.02075
BY SMGC IN A 72292 15913 8664
BY SMGC IN B 63349 16348 8847
FROM\TO X T P M 0
‘X 60792 - 1801 162 10 9527
T 692 13930 879 s 407
P a3 585 7624 246 176
M 4 4 162 1878 28
1 1829 28 20. 6 o
MIGRATION INDEX BY SMGC: |
X T P M
0.95964 0.87538 0.87996 0.90462

APRLIER S Araie B v M It B iCa " A DAt

77534
78270

429
438

"AVG
0.94388

98943
90689

2076
2145

AVG
0.90490
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nene MIGRATION REPORT wwnesn
QuarZer 13 to 14
ALC 00

NUMBER OF RECORDS PROCESSED FROM FILE A = 90035
NUMBER OF RECORDS PROCESSED FROM FILE B = 77488
TOTAL NUMBER OF ITEMS = 91299 :

MISMATCH INDEX =  0.01631
BY SMGC IN A 72132 11894  S141 868
BY SMGC IN B 59154 12068 5336 930
FROM\TO X T P M 0
X 57343 1407 169 14 13199
T 93 10202  63% 12 452
P 28 414 4444 116 139
] 1 3 70 773 21
1 1189 42 18 15 )
| MIGRATION INDEX. BY SMGC:
| o .
f X T P M AVG

0.96938 0.8%774 0.86442 - 0.89035 0.8935353

nnee MIGRATION REPORT wnee
Quarter 13 to 14
ALC SA

NUMBER OF RECORD3 PROCESSED FROM FILF A = 169422
NUMBER OF RECORDS PROCESSED FROM FILE B = 164186
TOTAL NUMBER OF ITENMS = 178570

MISMATCH INDEX = 0.03372
BY SMGC 1IN A 136733 21343 9273 | 2073
BY SMGC IN B 127968 23430 10468 2300
FROM\TO X T P M o

X 119406 3335 4295 30 13537

T 796 18626 1354 11 556

1 4 48 492 8191 315 227

M 24 6 127 1852 64

I 7694 991 371 92 : (o]

MIGRATION INDEX BY SMGC:

x T B M AVG
0.93309 0.87270 0.88332 0.89339 0.89562
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snwne MIGRATION REPORT wsaaw
Quarter 13 to 14
ALC SM

NUMBER OF RECORDS PROCESSED FROM FILE A = 78270
NUMBER OF RECORDS PROCESSED FROM FILE B = 71670
TOTAL NUMBER OF ITEMS = 79910

MISMATCH INDEX = 0.02288
BY SMGC IN A 64125 = 10013 3694 438
BY SMGC IN B 68358 10313 4026 473
FRON\TO X T P N 0

X 54775 1303 133 10 7904

T 457 8777 %34 2 243

P - 22 204 3323 ' 73 72

M 1 1 31 385 | 20

I

1604 28 . 3 (o]
MIGRATION INDEX BY SMGC:

X T P M AV
0.96336 0.87656  0.89957 0.87900  0.90462

wnen MIGRATICN REPORT seswe
Quarter 14 to 195
" ALC OC

NUMBER OF RECORDS PROCESSED FROM FILE A = 90689
NUMBER OF RECORDS PROCESSED FROM FILE B = 93514
TOTAL NUMBER OF ITEMS = 94435

MISMATCH INDEX =  0.01016
BY SMGC IN A 63349 16348 8847 2145
BY SMGC IN B 65957 16331 9019 2207
FROMATO X T P M o

X 61611 798 91 14  83%

T 596 ' 15256 440 1 55

P 49  2%3 8392 126 27

M 3 2 73 2063 4

I

3698 22 23 3 ]
MIGRATION INDEX BY SMGC:

Cx ' T P 8] AVG
0.972%6 0.93417 0.94857 0.96177 0.95427

Q
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nans MIGRATION REPORT ownae
Quarter 14 to 15
ALC 00

NUMBER OF RECORDS PROCESSED FROM FILE A = 77488
NUMBER OF RECORDS PROCESSED FROM FILE B = 78712
TOTAL NUMBER OF ITENS = 79405

MISMATCH INDEX = 0.00894
BY SMGC IN A 59154 12068 5336 930
'BY SMGZ IN B 59934 12370 3443 963
FROM\TO X T P N 0

X 5758 791 139 28 611

T 451 11338 216 1 42

P 19 191 5045 52 29

M 4 4« 31 g8l 10

1

1875 26 i3 3 o
MIGRATION INDEY BY SMGC:

X T P ' M  AVG
0.97348 0.94117 0.94546 0.94731 0.9518%

snees MIGRATION REPORT' sesas "
Quarter 14 to 1S ‘
ALC SA

NUMBER OF RECORDS PROCESSED FROM FILE A = 164186
NUMBER OF RECORDS PROCESSED FROM FILE B = 132629
TOTAL NUMBER OF ITEMS = 167321

MISMATCH INDEX =  0.02364
BY SMGC IN A 127968 23450 10468 2300
BY SMGC IN B 102372 19306 8772 2179
FROM\TO X T P M 0

X 98591 962 88 32 28295

T 662 18020 392 1 4373

P 33 288 8237 99 1811

M «a 1 41 2043 211

I 3082 3s 14 4 o

MIGRATION INDEX BY SMGC:

| X T P ‘ M AVG
0.96307 0.93339 0.93901 0.937%9 0.94326
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ems 'MIGRATION REPORT *ane
Quarter 18 to 19
ALC OC

NUMBER OF RECORDS PROCESSED FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =
TOTAL NUMBER OF ITEMS = 102992

MISMATCH INDEX = 0.03206
BY SMGC IN A 87691 9336 1881
BY SMGC IN B 79743 17769 2306
FROM\TO T P M - Q

T _ 76323 7962 303 3101

P 88 9097 92 59

N 10 o4 1863 14

I 3320 616 48 - 0o

MIGRATION INDEX BY SMGC:

T P M AVG
0.95714 0.97440 0.94043 0.93732

wane MIGRATION REPORT wases
‘'Quarter 18 to 19
ALC 0O

NUMBER OF RECORDS PROCESSED FROM FILE A =
NUMBER OF RECORDS PROCESSED FROM FILE B =
TOTAL NUMBER OF ITENMS = 81801

MISMATCH INDEX = 0.0203%

BY SMGC IN A 737%6 5322 865
BY SMGC IN B 65896 13103 1173
FROM\TO T P N o

T © 64314 7639 218 15858

P : 75 %089 121 37

M A 24 31 80S s

I 1483 344 31 o

MIGRATION INDEX BY SMGC:

T . " AVG
0.97%93 0.9%622 0.93064 0.95428

B e I R R Tk L R S S R e N S U Pt TR T

99008
99818

79943
80174
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sane MIGRATION REPORT ownane
Quarter 18 to 19
ALC SM

NUMBER OF RECORDS PROCESSED FROM FILE A = 734353
NUMBER OF RECORDS PROCESSED FROM FILE B = 7303Q
TOTAL NUMBER OF ITEMS = 75410

MISMATCH INDEX - 0.02680
"BY SMGC IN A 69129 3923 401
BY SMGC IN B . 64742 7813 . 47%
FROM\TO T P M 0

T . 62761 3936 83 2349

P 100 3770 33 20

| 6 33 352 10

I 1876 74 7 o

MIGRATION INDEX BY SMGC:

T p X " AVG
0.96940 0.96100 0.87781  0.93607

0
'

26




senes MIGRATION REPORT wanss
Quarter 4 to quarter 8 '
ALC OC

'NUMBER OF RECORDS PROCESSED FROM FILE A = 106181
NUMBER OF RECORDS PROCESSED FROM FILE B = 103816
TOTAL NUMBER OF ITEMS = 109793

MISMATCH INDEX = 0.03481
BY SMGC IN A 79958 . 16971 7828 1427
_BY SMGC IN B 76720 17138 8246 1712
FROM\TO X T P ] o

X 71400 3782 266 S5 4452

T 1295 12307 1702 11 9%6

P 73 882 5966 434 473

M 1 1 172 11%6 97

I

3232 166 140 56 0
MIGRATION INDEX BY SMGC:

x T P "M . AVG
0.93066 0.72518 0.76214 0.81009 0.80702

wans MIGRATION REPORT s»ssas
Guarter 4 to quarter 8
ALC 00

NUMBER OF RECORDS PROCESSED FROM FILE A = 94612
NUMBER OF RECORDS PROCESSED FROM FILE B = 94290
TOTAL NUMBER OF ITENMS = 100124 '

MISMATCH INDEX = 0.03846
BY SNGC IN A 77577 11982 4431 622
BY SMGC IN B 73841 12721 4963 759
FROM\TO X T P N 0

X 68825 3149 295 32 %276

T 1783 8772 1036 11 380

P 76  S86 3427 195 145

M 10 4 83 493 32

1 s146 210 128 28 o

MIGRATION INDEX BY SNGC:

X T P || AVG
' 0.90749 0.73210 0.77341 0.79260 0.80140
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sane MIGRATION REPORT owene
Quarter 4 to quarter 8
ALC SA

‘NUMBER OF RECORDS PROCESSED‘FROH FILE A = 171363

NUMBER OF RECORDS PROCESSED FROM FILE B = 166820

TOTAL NUMBER OF ITENMS = 179036
MISMATCH INDEX = 0.04600
BY SMGC IN A 139011 22557 8391 1404
BY SMGC IN B 132713 23255 9066 1786
FROM\TO X T P X o

X 122408 5398 463 87 10685

T 2971 16%09 1962 17 1098

P 148 1043 6379 455 366

| C 10 9 115 1204 66

T 7177 296 147 53 o]

~ MIGRATION INDEX BY SMGC: |

X P M . AVG
0.9223% 0.73188 0.76022 0.85%575% 0.81800
seee MIGRATION REPORT owswe

Quarter 4 to quarter 8
ALC S .

NUMBER OF RECORDS PROCESSED FROM FILE A = 90087
NUMBER OF RECORDS PROCESSED FROM FILE B = 82974
TOTAL NUMBER OF ITEMS = 94979
MISMATCH INDEX 0.0%896
BY SMGC IN A 76733 10147 2901 306
BY SMGC IN B 69047 10259 3281 387
FROM\TO X T P | 0

X 62747 28%4 227 13 10892

T 1789 6818 827 3 910

P 41 430 2124 12% 181

/] 2 3 47 233 21

1 4669 154 56 13 (o]
MIGRATION INDEX BY SMGC:

X T P AVG
0.90876 0.67192 0.73216

0.76144 0.76837

28




snese MIGRATION REPORT
Quarter 3 to quarter 9

ALC OC

NUMBER OF RECORDS PROCESSED FROM FILE A = 106968
NUMBER OF RECORDS PROCESSED FROM FILE B = 97960
TOTAL NUMBER OF ITENS = 110279 .
MISKATCH INDEX = 0.03380
BY SNGC IN A 80329 17222 7942 147%
BY SMGC IN B 72435 15970 7870 1685
FROM\TO X T P N 0

X 67440 3234 220 42 9393

T 1947 11721 1552 12 1990

P 76 848 S803 412 803

M 3 2 180 1138 132

1 2970 165 118 61 0
MIGRATION INDEX BY SMGC:

X T P M . AVG
0.93104 0.73394 0.73736 0.78508 0.79686
eses MIGRATION REPORT wwew
Quarter 5 to quarter S
ALC 00

NUMBER OF RECORDS PROCESSED FROM FILE A = 89976
NUMBER OF RECORDS PROCESSED FROM FILE B = 88681
TOTAL NUMBER OF ITEMS = 100341
MISMATCH INDEX - = 0.11688
BY SMGC IN. A 73488 11575 4278 639
BY SMGC IN B 71215 12029 4710 727
FROM\TO X T P " o

X 60738 2276 183 14 10277

T 1748 7989 787 6 1048

P 65 577 3189 168 279

) s 4 80 491 ss

1 8663 1183 471 48 o
MIGRATION INDEX BY SNGC:

CX T P N AVG
0.835288 0.69013 0.74544 0.77323 0.76544
c-29




snws MIGRATION REPORT
Quarter 5 to quarter 9
ALC SA

NUMBER OF RECORDS PROCESSED FROM FILE A = 166439

NUMBER OF RECORDS PROCESSED FROM FILE B = 101067
TOTAL NUMBER OF ITENS = 172622
MISMATCH INDEX =  0.06118
BY SMGC IN A 134595 22239 8207 1398
BY SNGC IN B 84013 11989 4471 594
FROANTO X T P N 0
X 76152 2662 227 21 55333
T 1834 8636 911 6 10852
P 89 339 3209 178 4192
M 8 Y 48 363 978
I %930 151 76 26 0
MIGRATION INDEX BY SMGC:
X T P N AVG
0.90643 0.72033 0.71774 0.61111 0.73890
wese MIGRATION REPORT weaw
Quarter 35 to quarter 9
: ALC SM |
NUMBER OF RECORDS PROCESSED FROM FILE A = 91279
NUMBER OF RECORDS PROCESSED FROM FILE B = 78624
TOTAL NUMBER OF ITEMS = 96638
MISMATCH INDEX =  0.05816
BY SMGC IN A 77698 10290 2976 31%
BY SMGC IN B 63343 9590 2319 372
FROM\TO X T P N 0
X 58689 2629 348 15 16020
T 1611 6294 760 4 1621
) 43 437 2046 116 332
M s 2 49 219 40
I 4994 228 119" 18 0
MIGRATION INDEX BY SMGC:
X P X AVG
0.89817 0.65631 0.687350 0.69524 0.73430 °




Appendix D
Migration Statistics Reports
This appendix presents tho'output reports generated by the
time-dependent analysia programs MIGSTATA and MIGSTATB.
‘ fho-. both provide a number of atatiatica on the twelve

quarter data from the San Antonio ALC.




VHIGSTATA
MIGSTATA provides statistics on tholniération habits
of the various items in the system, both collectively and by
managesent catogory. - The data were filtered two waya in
order to overcome some problems found in early runs. The
firat filter dumpa anyvit.n which waa not in the aystem for

at least three quarters. This was done to achieve a nmore

representative picture of the ateady state qaturc of thq'

systenm. There were 44897 1ton; (about 20 percent of the
total) dropped as a result of thin filter. The second £il-
ter fillgd in single quarter drops in the data with the
valu,s from the pgoviou- quarter. Thiq was donq‘.bccau-.
there was an unuiual nuaber of items with only a single
queftor missing, usually in the quarter associated with the
twelfth project quari.r (Jun.laa data). No cause for thias
could be found, but it was unlikely that ﬁﬂ. itoin vwould
only be ;inning for the one quarter; hence the filter. The
suamary statistics and the ft.qu.ngy tablcl are used to

determine if there are any patterns evident in the data.
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snens MIGRATION ANALYSIS REPORT

PART A

NUMBER OF RECORDS PROCESSED = 2177335
NUMBER OF RECORDS DUMPED = 44897
NUMBER OF ITEMS WHICH MIGRATED = 128009
NUMBER OF ITEMS ALWAYS IN - 54139
# WHICH ENTERED & LEFT = 13673

# WHICH LEFT & RE-ENTERED = 44019

NUMBER OF MIGRATIONS PER ITEM --

MEAN =
VARIANCE =
STD DEV =

NUMBER OF QUARTERS
MEAN =
VARIANCE =
STD DEV =

NUMBER OF QUARTERS
MEAN =
VARIANCE =
. STD DEV =

NUMBER OF QUARTERS
MEAN =
VARIANCE =
STD DEV =

NUMBER OF QUARTERS
MEAN =
VARIANCE =
STD DEV =

NUMBER OF QUARTERS
MEAN =
VARIANCE =
STD DEV =

NUMBER OF QUARTERS
MEAN =
VARIANCE =
STD DEV =

- NUMBER OF QUARTERS

MEAN =
VARIANCE =
STD DEV =

IN

"IN

IN

IN

IN

IN

NOT IN SYSTEM

1.362478
1.336670
1.136144

SYSTEM PER ITEM --
9.708097
6.1221%9

' 2.474300

ALL CATAGORIES --
9.570383
15.11356S5
3.887874

SMGC X (PER ITEM)
7.464€604
14.512857
3.809574

SMGC T (PER ITEM)
4.942082
10.877743
3.298142

SMGC P (PER ITEM)
4.823008
11.337855
3.370142

SNGC M (PER ITEM)
4.5121%6
9.136189
3.022613

2.304147
1.0233540
1.011702

(PER ITEM)
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sans MIGRATION FREQUENCY COUNT owaee

MAX CELL COUNT = 59514

MIN CELL COUNT = o
SUM ALL CELLS = 172838
NUMBER OF
QUARTERS COUNT

] 44029

1 59914

2 47447

3 17273

4 7220

S 1772

6 162

7 ‘19

8 2

9 0

10 0

11 o

wsss QTRS IN SNGC FREQUENCY COUNT wsaw

ALL SNGCS

MAX CELL COUNT = 78087
MIN CELL COUNT = 2184
SUM ALL CELLS = 279517
NUMBER OF
QUARTERS COUNT

1 17554

2 78087

3 19850

4 15908

s S2441

6 11432

7 4534

8 2184

9 4189

10 8342

11 . 20967

44029
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sese QTRS IN SMNGC FREQUENCY COUNT wawe

Smi X

MAX CELL COUNT = 39846
MIN CELL COUNT = 1458 ‘
SUM ALL CELLS = 151644
NUMBER OF
QUARTER COUNT

1 : . 8973

2 3027

2 10300

4 9182

S 38829

6 7437

7 1689

8 1458

9 2852

10 . 7302

11 18743

12 39846

#sse  QTRS IN SRGC FREQUENCY COUNT . mees

SMGC T
MAX CELL COUNT = 7913
MIN CELL COUNT = 527
SUM ALL CELLS = 34461
NUMBER OF ‘
QUARTERS COUNT
1 4519
2 4683
3 4521
4 3276
s 7913
6 1625
7 1268
8 - %27
9 958
10 788
11 1528
12 2795
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swss QTRS IN SMGC FREQUENCY COUNT sess

SMGC P
MAX CELL COUNT = 3213
MIN CELL COUNT = 173
SUM ALL CELLS = 13360
NUMBER OF
QUARTERS COUNT ,
1 2006 k
2 1963
3 1871
4 1107
-] 3213
6 4635
7 384
8 173
9 303
‘10 231
11 6435

12 1197

nese QTRS IN SMGC FREQUENCY COUNT wess

SMGC M
| MAX CELL COUNT = 825
; MIN CELL COUNT = 21
SUM ALL CELLS = 2427
NUMBER OF
QUARTERS COUNT
1 - 346
2 319
3 370
4 172
5 82
6 39
7 33
8 24
9 36
10 21
11 - 3 1

.12 , 191
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ssee QTRS IN SMGC FREQUENCY COUNT oeeee
NOT IN SYSTEM

MAX CELL COUNT = 66093 .

MIN CELL COUNT = 0
SUM ALL CELLS = 77425
NUMBER OF
QUARTERS COUNT

1l 1710

2 66093

3 2788

4 2171 ‘ , -

S 1661

6 1866

s 1134

8 2

9 0

10 (o)

11 0

12 o

DENAND CHANGE INDEX COUNT FOR MIGRATING ITENS

o TO 1= 4127
1T0 10 = 1662

10 TO 100 = 3320
100 TO 1000 = 7473
1000 TO 10000 = 7553
10000 TO  INF = 64493

DEMAND CHANGE INDEX CQUNT FOR NO MIGRATION

2307

o TO 1=
1 TO" 10 = 31252
10 TO 100 = 63196
100 TO 1000 = 142049
1000 TO 10000 = 109187
»

- 310000 TO INF 73082
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MIGSTATB .
MIGSTATB provido; additional statistics to that found
in MIGSTATA. The data was divided inte two parts, HIGH
which 4includes all of the itema in categoriea P and M, and

LOW which includea all of the items in X and T. Only those

rocordq which‘woro iﬁ the first quarter are considered.

The date were analysed to see yov many items migrated
from LOW to HIGH over the twelve quarter period, how many’
moved back down, and how aany again roturﬂod to HIGH. The
vrolultl of thia analyasis are shown in the first table. The
.r.nciﬁlng tables record how many of the originel items 1in
the given category have remained through the quarter shown.
For ‘thin .ﬁnlyni., once an item l;qvou the category, it ia

no longer considered, even if it should come back in.




B weee MIGRATION ANALYSIS REPORT wesse

PART B
K NUMBER OF RECORDS PROCESSED = 217733
o NUMBER OF RECORDS NOT IN FIRST QTR = 63026
. NUNBER OF RECORDS DUMPED = 0
NUMBER OF RECORDS REMAINING = 154709
- NUMBER OF ITEMS WHICH STARTED HI = 8970
; NUMBER OF ITEMS WHICH STARTED LO = 145739
NUMBER OF LOW MOVING TO HIGH = 13337
NUMBER MOVING DOWN AGAIN = 2414
= 2071

NUMBER GOING UP ONCE AGAIN

NUMBER OF ORIGINAL ITEMS REHAINI“G IN CATEGNORY X

NUMBER REMAINING
125238
121664
119717
117901
110643

73061
6713%
66480
66234

10 : 65344

11 ' 58589

12 ' 39846

0
\DO\JOU‘UN)";

NUMBER OF ORIGINAL ITEMS REMAINING IN CATEGORY T

D

wowmﬂawNp;

NUMBER REMAINING
20501
19360
17652
16263
14680

769%
6492
5649
s611
4978
4323
2795

e
N=O




NUMBER OF ORIGINAL ITEMS REMAINING IN CATEGORY P

NUMBER RENAINING

' 7667
7173
6556
6096
35652
2792
2440
2213
2184
2029
1842
1197

s 0
N)P\)MIO~JO(JAIQ”O*;

NUMBER OF ORIGINAL ITENS REMAINING IN'CATEGORY |

VONCOURSEWN=S

NUMBER REMAINING

: 1303
1242
1175
1145
1097
315
291
281
272
261
242
191

(v
N » O

D-10




APPENDIX E

ALC NMajor Mission Assignments

This appendix lists the major mission assignments of
the five ALCa within the AFLC aystem. The source for the

information is the Qgglgnﬂ Inforsation Rigeat dated March,
1983 (2:GI 7 -~ GI 11).




Oklahoma City ALC (OC)

. Syateas/Prograns

C-18A Alircraft

A-7 Coraair 1I 4
B-32 Stratofortress
B-1B
C-139 Stratolifter

Commodities/Aggregations

Aircraft Inatruments
Aircraft Hydraulic Syateas
Aircraft Teamperature &
Presaure Controls
Aircraft Jet Engines

C-137 Stratoliner
‘'E-4 Advanced Airborne
Coamand Poat (AABNCP)
E-3A Sentry o
AGNM-69 Short Range Attack
Missile (SRAM)
AGN-86 Air Launched
Cruise Missile (ALCM)
BGN-109G Ground Launched
Cruise NMissile (GLCM)
B-92 Companion Trainer Aircraft (CTA)
AGK-109H Nedium Range Air to
Surface Nissile (MRASK)
AGM-84 Harpoon
C-19 Aircraft
Advanced Cruise Nissile
KC~-10 Aircreaft

Tochnolbgy Repair Center for:

Aircraft:
A", 3‘526. C‘135, ' 5'3

Aircraft Jet Engine/Componenta:
TF30, Fi01, CFN-46, F110, JS7, F107, F108

- Hydraulica/Pneudraulics
Oxygen Componenta

Automatic Flicht Contreol Instruments
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Ogden ALC (00)

Syateaa/Prograna Coamodities/Aggregationa
F/RF-4 Phantoa Il Airaunitions

F-16 Fighting Falcon Photographic end

CIN-10 Bomarc ' Reconnaissance Equipment
LGM-23C Ti.an Aircraft Landing Gear
LGN-30 MNMinuteman Coaponents

AGN-6S MNaverick ' Rocket Engines

NGN-118A Peacekeeper

Flight Simulation Systenms .

494L Emergency Rocke: Commumicetion
Systea (ERCS)

Technology Repair Center

Aircraft:
F/RF-4, F-16

Nissiles: .
AIN-4, AIN-9, AGH-45, AGN-69, AGHM-69, AGM-86A, AGN-88,
BGM-109G, GBU-13, CIN-10, LGM-23, LGN-30, AGM-109H,
MGN-118A ,

Weapona

Airaunitions

Hiasile Components

Landing Gear

Photographic Equipment

Training and Sisuletion Equipment

Inatrumants

Rocket Engines
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San Antonio
Systensa/Prograns

A/T-37 Dragonfly/Tweat
C-S Galaxy

C-6 King Ailr .
C-9 Nightingale
C-131 Samaritan

F-3 Freedoa Fighter
F-106 Delta Dart
F-20

0-2 Skymaster

ov-10 Bronco

T-29

. T-38 Telon

T-41 Mescalero
T-43 '
627A Advanced Ballistic
- Reentry Systea (ABRES)
Base and Installation Security
Systea (BISS)
Ground Proximity Warning System
T-46
CcC-17
DOD Dog Center

Tochnology R.palr C.nt&r

Alrcraft:
B-32D/H, C-S
Aircraft Jet Engin.c/Conpon-nt..
F100, F404, TS56, F109, TF39, GTE, T700
Electronic Support Equipment
Electro/Mechanical Support Equipment
Nuclear Componenta :

(SA)
Connoditi--/Aggrcgation-

Aircraft Jet Engines

Aircreaft Reciprocation
Engines

Aircraft Ground Sorvico
Equipnment

Aircraft Maintenance
Equipment

Nucleer Ordnance Hat.riol Lo

Life Support Equipment

Electronic Teat Equipment

Automatic Test Equipment

Fuels, Lubricants, & Oils

Alarm and Signal Systems

Secure Communications

Air Force Watercraft

Modular Automatic Test
Equipnont




o

Sacramento

Systeas/Prograna

A-10 Thunderstrike

C-12 Attache Aircraft

C-121 Constellation

F-104 Starfighter

F-105 Thunderchief
EF/F/FB-111

T-33 T-bird ,

CT/T-39 Saberliner

QF-~-100 Drone

KILSTAR Communications Syaten
AFSATCOM .
Space Transportation Syatem
726 Defense Support Program
4274 Cheyenne Mountain
Aircraft Battle Danmage Rop-.r
Fibor Optics

Tochnology Repair Centers

Alrcraft:

(SM)

Commodities/Aggregations

Commumications/Electronics
Ground Electronic Con-
trol Equipment
Meteorolgical Equipment
Ground Navigation Aids
Ground Electronic Com-~
nand Syatens
Electronic Counter-
countermeasure
‘Surveillance and Warning
Syatena _
Ground Radin Communica-
tions
Electical Control .nd
Diatributions Equip.
.Electrical Generators

A-10, T/CT-39, F/FB-111, F-4, C-12, C-21

- Alrcraft Related:

Structural Meabers, Control Surfaces, Airframe Componenta

Electrical Components
Ground-Electronics
Hydraulica/Pneudraulica
Flight Control Inastruments




Warner-Robbins (WR)

Syatems/Prograna

C-7 Caribou

C-123 Provider

C-130 Hercules

C-140 Jetatar

C-141 Stariifter

F-19 Eagle ,

Utility Aircraft

Helicopters _

Remotely Piloted Vehiclea

AIM-4 Falcon

AIN-7 Sparrow

AIN-9 Sidewinder

Advanced Medium Range
Air-to-Air Missile (AMRAAM)

AGM-45 Shrike

AGM-78 Standard Arm

AGM-88 High Speed Arm

BAM-34 Firebee ‘

Bare Base Equipment Progranm

C-20 Gulfastrean

FIN/92A Stinger Weapon System

Technology Repair Center

Alircraft:
C-130, C-141, F-1i58
~ Airborne Electronics
Life Support Equipment
Propellers

Commodities/Aggregationa

Airborne Radar Equipment
Airborne Coamunication/
Navigation Equipment
Airborne Electronic War-

fare Equipnent
Gunnery Equipaent
Fire Fighting Equipment
Industrial Machinery
Vehicles
Propellers
Measuring and Hand Tools
ADP Sysatens
Personnel Safety Equip.
Bearings
4631 Materials Handling
Systena '

s 8 % ATE W R O 2.8 _ A WERL 8
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