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ABSTRACT

An inventory stock record is in error when the information on
the stock record is not in agreement with the actual state of affairs.,
We address the questions of what is meant by inventory record
accuracy as reported in the literature and in cfficial documents and
what should be meant by this term, in the context of the inventory
record accuracy problem defined hy the Naval Supply Systems
Command, The need for, and suggestions of, operational definitions
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i

This task was supported by the Research and Development
Division, Waval Supply Systems Command, under NAVSUP RDVAE
task area No. TF015-02-10i,

Phepared by:

Dawd A, Schrady
Aszistant Profess

Approved by: Releascd by

o e :
7 A zz}"zp' "? /“’ ‘1, (F i:w . M

. Borsting, g ) C. E. Menneken,
/' Chairman, Department of Dean of
& Operations Analysis Research Adminiatration

U, 5. Naval Postgraduate School Report No, NPS55808031A

UNCLASSIFIED




TABLE OF CONTENTS

Paze

. Part Background i
1. Introuuction 1

’ 2. Literature 6
Part II The Dimensions of Inv. ~tory Record Accuracy 7

3, Introduction 7

4, Inventory Record Accuracy Performance g

8, The Definition of Inventu.y Becord Ervor i3

. 6. Possible Measures of Inventory Record Error 18
7. Conclusion 3

References 27

Unreferenced Documents 28

(1)

P




PART 1- BACKGROUND

HR Introduction

The problem concerns errors which are generated tn and
exigt in inventory stock records, In a broad sense, the problem
arbraces the subject areas of accounting and audit systems and
Tontrois, personnel, phvsical security, work methuds and standards,
maragement infermation systems, and mathematical inventory
iheory., The approach fo!’owed in this report is that of the opera-
tions resszarcher whose primary interest ig in mathematical inven-
tary theory, ¥From the operations res- c¢h point of view, there are
twe bagic problems which inventory record errors present, The
firet concerns the application of optimal ordering policies to inac-
curate records, If the records indicate more stock than is actually
preseut, the system fails to order when it should with the result
that greater than optimal shortages are incurred, If the records
indicate less stock than is actually present, the system reorders
too suen with the result that the inventory investment is too large
The second problem 18 one of minimizing total costs, There is a
cost wwgaciated with operating a system with inaccurate inventory
records, and there is a cost associated with achieving and maints -
ing a given level of inventory record accuracy., The problem is to
gpecify the level of record accuracy which minimizes the sum of
iheae  Lwts, /4 subproblem is to specify the procedures for obtaining

a given level of record accuracy at minimum cost,

ek, bt s ot A AR N v 0 2T,




Wi o A rbin47

This report is limited to the discussion of what ia meant by the
stock reccrd error, as a first step toward the guantitative analysis
of the costs and benefits associated with record accuracy, Sﬁecifi-
cally, we address the inventnry record accuracy problem as it exists
in the U.5. Navy. The Auditor General of the Navy Report of April,
1965, ‘ndicated that 25 percent of the Navy and Marine . ‘Tp8 stock
records were in errcr [1]. This error is a source of emba.rans-
ment to the Supply Corps, opens them to criticism from the General
A-~counting Office [2], compromises their budget requests, and,
most significantly, reduces their ability to perform their mission
of supplying the operating units of the service,

Inventory record accuracy (the lack of) is a problem confront-
ing all of the military services, and probablv industry as well, It
is ar oid problem and one not easily remedied. It is an especially
difficult problem for the military establishment due to the range of
items stocked. Only the very largest of corporations have as many
as 100,000 different items in inventory. General Motors carries
about 120,000 items, and J. C, Penney carries about 25,000
items [3]. By contrast, the Naval Aviation Supply Office (- _ of
three inventory managers in the Navy supply system) alone carries
more than 400,000 items and a large Naval Supply Center stocks
as many a8 900,000 items, The sheer volume of record keeping

aggravates the inventory record acruracy problem.
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This volume also dictated early use of electronic data processing
systemsz, While it ig always . chionable to state that ''people are no
damn good" {and indeed the statement applies to certain aspects of
thie problem), FDP has created a phy:-:al gap between the people
and the records and eroded the structure of responsibility. Thie

in reases the likelikood of error ‘ntroductic.. and complicates the
problem of error correction,

Some inventory record errors are tbe result of theft of mater-
ial. The cost of errors generated by thefts is the cost of the material
involved and the loss of service that the material could have provided,
however, the majority of record errors are generated by '"honest
mistakes'. The cost of these honest mistakes has a monitary value
in terms of increased investment levels (when this results), but is
best measured in terms of disservice, A recent Navy Area Audit
Service report [4] went so far as to state, '',,, We find even less
assurance that the -cords are sufficiently resiable to permit even
adequate material support to operating forces."

Thus, the inventorv record accuracy problem is real and seri-
ous, and it affects the ability of the Supplv _orps to serve the operating
forces., The Navel Supply Systems Command (NAVSUP]) has recently
responcded vigorously to the problem through the establishment of the
Control of Inventory Task Group, whose task it is to implement im-

mediate and intermediate range corrective measures, Additionsally,
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a long-range approach to the ultimate control of this problem is ~ur-
vently being formulated. It is a comprehcnsive program aimed zt three
specific areas: (i)} the physical inventory process, {2) the stock point
supply operations and information processing, and (3, the in‘ormation
interfaces of the various stock points with the inventory control points
(inventory.' managers).

The motivation behind writing this repori is that, in spite of the re-
ports and studies already conducted on inventory record cccuracy, there
does not appear to be a clear understanding or definition of the terms and
measures of inventory record accuracy and/or error, Until we define
our terms and have some common basis on which to communicate and
take measurements, the study, reporting, and formulation of corrective
actions for record errcrs will remai. unnecessarily vague and imprecise,
The statement that 29 percent of the Navy and Marine Corps inventory
records are in error is not nececsarily meaningfui, One must know at
“he very least how the figure was arrived at, what constituted an error,
and the general nature of tae individusl discrepancies,

By way of introduction, we note that an error is a discrepancy be-
tween what the stock record indicates as the "situation' and what is
sctualiy the '"'situation'’, Many types of discrepancies are pcseible, The
most widely recognigsed error is a discrepancy in the ~n-hand quantity,

The mechs.uism by which theae discrepancies are discovered and
reconciled ij the physical inventory, ''Physical inventory' ~onnotcs a pro-

gram to count the quantity of an item in storage, to compere with that
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record:d on the accnuntable stock record and to adjvet the record where
discrepancies exist, Severl types of physical inventories are possible,
One type of inventory is the ""wall-to-wall" inventory in which the on«rand
quantity of every item i8 verified at a specified point in time, Alter-
natively there are ""spot' inventories which are conducted on specifiec
items at any timne that the situation warrants, Commonly a spot inventory
i8 requested for an item if the records inuicate a zero balance or if there
r~s been a warehouse r. fusal,

NAVSUP policy with respect to the taking of wzall-to-wall inventories
has changed asveral times curing tne past ten years., [Declining funding
dictated a niove from an annual physical inventory to & tri-annual schedule,
The tri-annual schedule was ¢ vmed unsatistactory and the present pian

uf conducting annual tnventories on active' 1tems only was adopted,

The Fleet Material Support Cffice 18 currentiy developing a “'trigger”
scheme where the triggeriig of an inventery 1s based on item demand
characteristica,

The changes have been made 1n an effort to be more responsive to
the problem of record aceuracy within a framework of limited resources,
Two factars combine to reduce the perceived effectiveneas of phyeical
inventory programs, The lack ot meagureinent of the results of ex.
penditures on physical inventcories has resuited in decreased funding,

In this "lima. ¢ of insufficient funds and personnel, the physical invertory

proccess has »eon neglectsd in favor i functions directly related to aupply

operations,
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2, Literature

If we create a distinction between repor:.s of measurements of
inventory record accuracy and analyses of the inveniory record ac-
cutacy problem, then we can staie that *he literature contains few
repeorts of analyses of the problem. The General Accounting Office,
Navy Auditor General, and Navy Area Audit Service reports generally
only establish and docuruent te existence cof the problem., As a part
of the background on inventory record accuracy we very briefly note
the analyses and their conclusions,

The first study we note was conducted for the army Office of
Ordnance Releax:ch [5]. They note that, contrary to one's intuition,
the paper work of issue and receipt processing contrihutes only about
2%% of the total reccrd error and the remaining 80% is contributed
b.y the error correcting procedures thomselves; i,e,, the physical

inventory process, They also define a residual error, the error re-

maining in the records after completion of the physical inventory, and
ncte it to be on the order of 20% to 25%, The second study noted here
war conducted by the Navsl Supply Research and Development Faciliry
at Bayonre (NAVSUPRANDFAC) [ 6], They note a residual »rror of

7%, but there is reason to suapect that this figure is optimistic, They
alsoc note relatiornships between the probability of an incorrect count and
the on-hand gquantity, the growth of record errors as 2 function of the

time since the last physical inventory, and the probability of a record
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being 1n error at the end of some time interval as a funcrion of the
demand for the item during the period. Finally the recent report of the
Contro! of Inventory Task Group [7] contains s me quantitative data,
among which 18 a study showing that 55% of the error was introduced
Ly the phvsical nventory process,

The inventory recoerd accuracy problem is about, and punctuated
with, error peccentages, The common term in the hiterature is '‘error
rate'', but it is legitimate to question the meaning of this term, For
that matter, how 18 »r ghould an error be defined? These are not trivial

questions and will be addressed in the next section,

PART IV - THE DIMENSIONS OF STOCK RECORD ERROR

s, Introduction

Let us begin My indicating what was being measured 1n two of the

analyses reterenced in the previous section, In the NAVSUPRANDFAC

report the only disvrepancies soted a8 errors were disurepancies in

the on-hand Quanfity. If the item could not be found or could not be
identified, then 1t could 2ot e counted, Locvation and 1dentity discrep-
ancies were concidered only as they centribute to on-hand quantiiy
discrepancies, The error rates’ cited should be interpreted i1n the
fcllowing way:  A? a given point in fime, in a sample of N items therve
were n .lent records an which there was discrepancy between the

recorded 2niount on hand and th actual warehoused amount or hand, and

f e
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therefore 1006{n/N}% of the records were in error, Note that all
discrepancies in the on-hand quantity were counted egually as errors,
Thie treatment ignored the absolute magnitude and sign of the dis-
crepancies, the raagnitude of the discrepancies as percentages of the
actual on-hand guantities, and the dollar values of the diacrepancies,
While the definition of error was never explicitly givan in the
NAVSUPRANDFAC report, the Army report used the following def-

imiion of ervor:

"A difference bhetween record balance and physical
stock is counted as a discrepancy {erzor) if the dif-
ference is 1% or mor. ~f the r=cord bal:nce, or if
the monetary value of the ‘fference is 1 or more. "

The above statement is hereafter referred to ag a criterie~ for
distinguishing between major and minor errors.

Toward developing the . mcer and dimersions of « "ror, we

shall question, for purpcses of i'lustration cnly, the meaning of

the recommended NAVSUP Specific _bjective for inventory record
accaracy [8]: "A program for achieving and maintaining a minimum
90% item inventory record accuracy,’ The 90% requirement is
subject to several interpretations, even if we defer the question of
what consfi’ates an accurate item record, It is helpful to recognize
the two aspacts of the statement of the Specific Objective; the
performaace implied in the 90% figure and the defiuiticn of

record accuracy, ach of the#e aspects of inventory recurd ac-

curacv are discussed in the sections which follow,
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4. Inventory Record Accuracy Performance

Several possible inrerpretatione of the performance messure
are as follows:

3

I, At any arbitrarily e~lacted time at least 90%
Y ¥
g

of the recorde are accurate;

11, The time average of the percent of accurate
records ig at leasy 90%;

lII. The time average of the accurac: of an {every)
individu-l item record is at lesast 90%.

Theze interpretations of the 90% figure can be explained in
terms cf an example population of 18 item records, designated item
records A, B, ..., J, Letthe times at which accuracy checks are
made be denoted as by tZ’ ese » For example, congider the time
between successive checks to be a month; then 12 che “s constitute
a year, Given that we have some operationa! definition of record
accuracy, at each time a check is made each item record may be
classified as accurate or in error, These results will be displarad
in a matrix with an accurate record indicated by a + and an inaccurate
record indicated by a 0. Figure 1 (page 14 ) exhibits four such ma-
trices showing the condition of each itemn record at the time of each
of twelve accuracy checks,

Given the first interpretation of 90% record accuracy, we

require that in any and all mouathly accuracy checks nine or ten of the

ten records be accurate, The matrices of Figures la and ib repre-

scnt acceptable performance under this interpretation of performancs,

-9 -




while the natrices of Figurez ic and ld represent unacceptable
performance, Implicit in the above statement is 2 notion of the total
time pe:.od  cover which the periormancs criterion ia applied. The
implied time pariocd is best taken to e infinite; i.e., over all future
time. Thus Figure lc fails because allitem recoxds are in srror in
the eighth test, and Figure 1d falle because two recorde 2re in error
in the tenth test, While both Figures la and 1b represent acceptable
performance, the difference, of course, is that in Figure la the
record cf item A is permanently in erros,

The second interpretation of 90% record accurac; relaxes the
requirement that record accuracy be 90% or greater at each check
and requires only that the time avi~age be 90% or greater, Let n
be the total number of records {ten in this example), n, be the number

. .th
of accurate records in the i check (U < n,

; < n), and N be the number

of checke over which the time average is to be computed, N ie equal
to twelve here, and the time period over which the performance cri-

terion is to be applied in explicit. Then the population accuracy in the

th
i cheack is ni/n » and the time average of the population record ac-

-

curacy over N ume periods is:

L]

1
Time Average = N n

Thus any matrix with twelve or iess zeros (records in error) is accept-

able under this interp:.tation (12/120 = 10%), Under this less restrictive

-0 -
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interpretation of performance, r'igures la, Ik, and lc all represent
acceptable performance, Only Figure 1d represents unacceptable
performance,

The third interpretation of the 0% accuracy requirement spec-

iffez that the time average of the accuracy of each and every item

record e 90% or g. .ater. This interpretation prohibits any record
from remaining permaneatly in error {as in Figure la). In our ex-

ample interpretation !Il requires that any row (record accuracy hiztory}

have at most one zero, Figure !b represents acceptable performance

ag the time average accuracy of all the item records is 92,5% or
greater, Figurc lc repres=nts unacceptable performance beiause the
time average accuracy of i‘em record D' is only 83,3% , Similarly
Figures la and ld represent unacceptable performance under this
interpretation,

In the table below are sumimarized the acceptability (A) or un-
acceptability (U) of each of the performance matrices «ith respect to

each of the interpretations.

Interpretation { Matri. la ib le 1d
I. A A U U
1, A A A U
IT1. | U A U u

Note that the performance represented in Figure Id was not acceptable

under any of the three interpretations. However, at least intuitively,




the performance in Figure 1d is preferable to the psrforrmances of

Figures la and lc. Figures la and lc represent extreme cases
ard may not fairly test the adequacy of the proposed performance interpre-
tatiods. . However, the poini raised., whether or not 1d is preferable
to either or both of i. and lc, is indicative of pitfalls that cne may
ernc~unter in designing and applying performance indices,

Finally we note the critical influence of the time parameter on the
two interpretations which involve time averages. We had been thinking
of the time intervals at which accuracy checks were made 2a months,
The time averages of interpratations II and IIl were computed over a
tims period of one year. Sﬁppose now that we are still interested in

time averages computed over one year but that we now assume that the

data in the four tables represerts accuracy checks for three years at

quarterly intervals. While the ma‘rix of Figure lb was acceptable

under interpretation III with mnonthly checka, it is unacceptable under

interp. station Il in each of the three years now represented by the
twelve quarterly checks, The folloing table summarizes the three
years cf quarterly ac.uracy che ks represented in Figures la - ld in

terms of the two performance interpretations involving time averages,

Figure _la b _lc_ _Jd
E ° Interpretation 1 2 3 1 2 3 123 1 2 3
11, , AAA AAA AU & AAU
111, ' Uy vy Uy U U U A UUu

- 12 -




The above discussion was intended to call attention to the need to

operationally dafine anv statement or objective with respect to inventery
accuracy per:ormancs, In discussing the meaaing of record accuracy

i R » K3 .
ard/or errer w2 have tried to separate the gu.stion of performance from

the question of error, We now address the meaning of a record error,

AR A
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5. The Definition of Inventory Recqrd Error

A stock record for a given item contains a large amount of infor-
mation. Any of the bits of data about tie item-could be discrepant,
The question i8 one of deciding which discrepancics constitute errors
and how error rates or error percentages should be defined. A recourd
could be in error with respect to the on-hand quanti.*f , primary storage
location, identity {cog, F8C, FIINj, price, unit of issue, quantity on
order, substitutes, etc., Are discrepancies in all of these bits of in-
formation equally important? Does the question of error have to be an
all or nothing chara teristic, i.e,, any discrepancy means the record
is in error and unly discrepancy-free records are accurate, Is the
magnitude of discrepancy impostant? Is a quantity error of ten units,
nlus or minus, as important when the actual on-hand quontity 18 869
units as when the actual on-hand balance is 4 units? Regardless of
the actual quantity cu h.ad 18 the importance of a quantity discrepancy

- *

of ten units indeprndont of the unit price of the tzem?  Should there be

some concept of major and minc. errors, or of the degree or serious-

neas of a given Jdiscrepancy’
The Army report [ 5] used an explicit definition of rnaior and

minor errors (sce page 8 , this report), Muost would cgree thar an

L2

errur representing less than one per cen’ of the onchand guantity and

* We aveid diavussion of "muiitary casentrallity”’, because,
while evervone agrees to the value f such a measure, no one can
demonstraie a2 reascnable way to determine such utiiity measures,

]




'ess than cne dollar in value is not worth worrying about, The

qQuestion of course arises as to whether an error representing 3%

of the on-hand quantity and $4.53 in value is seri_us. An all-

encompassing ..swcr to this type ~f question is not easily obtained,

The problem of criteria for distinguishing between major and minor
errore is illustr.ted in the following plot (see Fig, 4,) of error value ™ ]
versus errvor percentage. The unit square at the origin rep: esents

tivs Army criterion for minor ¢ rors [5], There is sore ' Lundary

(shown as a convex function) suc.. that any error represented by a
point above the boundary is almost surely 2 majecr error. This
leaves 2 iarge problem area (shaded) in which it is not at all clear
whether the errcr is a major or minor one.

Another point we wish to raise is that much of the data on an

item stock record 18 not normally verified, While the en-hand quantity

and location is verified .y periodic physical inventories, there are no
system-wide programe to verify such data zs unit price, unit of issve,
on crder quantiiy, etc, Put errors in "unit of igsue’’ will result in con-
hand quantity errors being introduced. F¥Further, at the Inventory

Comuiol Point, procurement ¢ cisions are ‘ied to the inventory position

of the 1tem, The inventory position 18 defined as the quantity on hand. ]
. plus the quantity on order, minus the guantity “ackordered. The un-
hand quantity i1s but cne of three pieces of information required to

implcrsent currant UICP inventory poiicies. Intoday’s climate of low ' S
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procurement budgets, the on-hand quantity may not even be the most
significant of the tiiree qQuantities which determine the inventory po-
sition, Thus the '"'buy too svon'' and ''buy too late’ costs associated
with inaccurate inventory records may be primarily dependent upon
discrepancies which are not now being observed aad corrected, even
periodically,

We have raised a number of questions and, of course, i is
easior to rais» such questions than it is to answer them. However,
in the next section, we propose and evaluate a number of ways of
dealing with on-hand quantity discrepaucies,

6. Possible Measures of Iinventory Record Error

In this section v - investigat~ « number of inventory racord
error measures, all tased  n discrepancies in on-nand quantiies,
Yaricus measures are coviuted using, {or purposes of exposition, 2
reconstruction of the data of “Zample I'" of the NAVSUPRANDFAC Re-
port [6]. This sample contains identity, recorded on-hand quantity,

actuzl on-hand gquantity, price, and demand iaformation for 508 tems,

Ninety nine of these item recorde show on-hand quantity discrepancies,

The raw error percentage, definsd here as the percent of ttem
secords with any on-hand quantity discrepancy, for this sample was
19,5%, This raw errox percentage is & legitimate measure of record
error, but it isa by no means the oniy legitimate or meaningful error

measure, It ignores the degree or serigusness of the individual




discrepancies, the {inancial gains and [0sses ‘avolved, and tie
impact of thes2 discrepancies on supply effectiveness.

If the major ¢rror criterion of the Army report (5] was
applied to the dara, six errore each represeniing on-hand quantity

discrepancies ot less than 1% and less than $! in value would be de-

leted (not ccunted a8 errors), The major error percentage would

thus ke 10 33/508) 18.3%, If major error was defined as one
exceeding © o of the on-hand quantity and representing mare than $5
in value, then 27 of the 99 discrepancies would not be counted as
errors and the error percentage would be 100(72/508) = 14.2%,

A more elaborate scheme might cail for assessing the
seriouegness of each on-hand guannity dis o repancy . terme of the
aviual guaniity on hand, Such a £ heme recognizes the difference

v S untts are octually on

hetween g discrepancy of 10 unita when o
hand verous the same discrepancy when 500 umts  re actually on hand.

Let us define, for the v ttem, a4 and r as the actual on-hand guan-

o
T
e,
o
2]

and guantity respectively. We then

A =fa - v i . and

1

The error measure {or individual items 18 ther & 'm , 0 <) /fm < |,

m >0, H oa = r . othen & = ¢ »pd no o ootribytien is made to the
1 1 1

T

error measure, I the total error for a popuiation of N iters is

-




defined as

1/ & & /m ,

then the totai cn-nand weighted errcr wiil alsc lie in the unit interval

and =
100{;,: Ek;’rm,}
I i

i the on-hand weighted error percentage.

Applied to the sample data, the on-hand weighted error percentage
ig 7.8% . Anitem with an on-hand quantity discrepancy cof 890 units,
but actual on-hand quantity of 7000 units, had an error rmeasure com-
puted to be 890/7000 = 0,11, While the d'screpancy was large in
absclute terms, it was emall in a relative sense. We have, of course,
not considered the firancial implication of the discrepancy. Another dif-
ficulty or shortcoming of the on-hand weighted error measure is its
inabilily to discriminate between serious errors. Within the sample
are three items which, for preseant purpoaes, we label iteme !, £, and 3,
Ite . 1 had a recor‘ed on-hand quantity of ¢ units and an actual on-hand
gquantity of 800 unita, The actual and recorded amounts for the other

=9, and v, = 1. The on-hand

two items wer . a 3

2 ? i, T, 3 0; 2,
weighted er:ior measu.es for all three of these is 1,0, the maximum
possible error, though intuitively the quantity discrepancies are not all
equally significant,

Thevﬁnancial aspects of on<hand quantitv discrepancies can be seen

in costing the individual discrepancies, The records indicated a total

- 20
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vals- for the sample inventory of 508 iterns of £67.648, The actual
(- . ' ] A : < th : :
total investmeni was $¢0, 762, U the unit cost of the 1 item i3 de-
noted as ¢, and if =z, r., anc 4. are as defined previously, then we
i i 1 i ) :

compute the net dollar error percentage as

'zci(a, -r)
i1 i

i
100 |- i :

¥or the sampls inventory data, the net dollar error oercentage was
$3114/870762 = 4.4% .

Hewever, if we consider the tfotal or gross goilar error in
‘nvestment, the error percentage iz much higher. In the net d~'ar
errcr percentage an overstatement of investment on one item may be
canceled out by an understatement of investment on another item,
Adding all invesiment discrepar~ies, regardless of their sign, results

in & grogs dollar error percentage defined as

Ec_Ai
i
i S .
oo Tcoa, :
ii
Fo: the samp! the gross dollar error percentage was $13637/8$70762 =
19.3% .
Another way to look at investment discrepanc.es is by means of

a breakdown of the discrepancies by dollar amount intervals, ¥or the

sample the breakdown of the 99 discrepancies is as follows:

21 -
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$ Interval Number of Stock Records

41,00 32

1.01 - 10,00 g
10,41 - 160,00 22
190,01 - 1606, 90 9
1000,0! - 3909.00 6

One third of the discrepancies had a value of $1 or less, and
nearly two thirds of the discrepancies had a value of $10 or less.
A relatively smsll percentage of the items contributed most of he
total investment discrepancy.

Finally we address inventory record error measures which are
directly related to short-term supply effectiveness, On-hand quantity
errors may have a direct short-term influence on effiectiveness if
the discrepancies can give rise to o warehouse refusal or an un-
neceu'sary referral, A warehouse refusal may be generated anytime
there exists an r. >0, a 3. situation; i.e,, the records indicate
that stock is on hand, but in fact the on-hand balance is mero, An un-
necessary referral may be generated by a r, = o, 3, > 0 situation, ¥
In the sammple there were at least nine discrepancies which could gen-
erate warehouse ~efusals and at least sixteen discrepancies which
could have genersted needless referrals, Thus 25 of the 508 item

I I R e T T T T T e T T T T I P L L L

® The discussion of warehouse refusals and referrals should consider
the requisition quantity, A warehouse refusal could be generated by an

ri % 8, a = 4 pituastion if the requisition was for £ units of the item,

However, the available data did not include requisition size information,
The (ri >0, ax= 0} and (ri. 0, a, > 0) conditions used above put only a

lower bound on the loge of effectiveness due to error caused refusals
and roferrals,
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records had discrepancies whic'. | ould have lead directly to a deg-
radation of short-term supply effe tiveness, What we might cail

the short-term effectiveness degradation measu: -, a percentage,

would then be 25/508 = 4,9% .

We have shown that for the sample inventory record data error
measures of between 4,4% and 19,5% mayv be computed. One
could choose his measure to 1.t his needs, but the 7inestion of inven-
tory, record accuracy is not simp’v a numbers game., One conclusion
that might be drawn from this sec-ion is that no single error measure
is entirely satisfactory. At a minimum, one would probably want to
know the inventory error situation in terms of the percentage of

major errors, the net investment discrepancy, and the outlook for

short-term supply effectiveness,

7. Conclusion

In -entory record accuracy is urrently the number one problem
confronting NAVSUP, We have attempted to indicate certain require-
ments for the reporting and interpretation of record accuracy sta-
tistics. The discussion has not been enti~cly jauvsfactory in the sense
that firm conclusions about the appropriateness of various measures
were not drawn, Further it may be that different measures are a»-
~ropriate at different echelons in the supply system,

Consider just two supply echelons: wu.. aventory contronl point
(ICP}, and the stock point. For ''push' items the ICP acts as the
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inventory manager, handles procurement, anc nushes the roaterial
out to the stock points. Demands are satisfied {rom the stock points.
The stock point ia end.user oriented and i3 vrimarily intere.ced in
recérd accuracy &0 far as it affects the stock point's ability o sat-
isfy demands, Appropriate error measures {or a stock p-int involve
thoae discrepancies which degrade its ability " satisfy demands,

The ICP is system oriente”, Inventory record accuracy is
impertant to the ICP because of ita ultimate effect on supply eficctive-
ness, but the influence on effectivenesa is realized primarily through
the procurement process, For procurement purposes the ICP re-
quires accurate information on the inventory position of individual
iteme, not only the system: on-:and quantity, but alaoc system back-
orders and tne quantity on order. The physical inventory process
verifies and reconciles o:i'ly the on~hand quantity information, If the
item inventory position has a negative error (more assets indicated
on the record than is actually the case), the procurement will be de-
layed and supply effectivenesas +ili oe less than planned, If a positive
erxor in the inventory position of an item exists, the procurernent
will be initiated too soon and result in an investment level which is
higher than planred. However, a positive error in inventory position
also adversely affects supply effectivenesns.

A positive error in stock record inventory position affects

supply effectivencss becsuse the individual itemas stocked by the

.24 -




Navy supply gystem cannotl be considered independently., Dependence

between items 18 created vy the procurement budget, Procurament
budgets are allocated to each material cognizance class (cog) and

thus establish a dependence between the items within a cog. Procure-
ment {unding over the last five or six years has been at very low
leveis, especially tn Navy Stock Fund cogs, ivegative safety levels
and 1*em risk of shortage) levels of up to 50% have come to be a part
of standard operating policy at the ICPs., Indeea one can claim that
funding has been too austere 'o operate an inventory system at all and
that the ICP's have become procurement offices rather than 1. -entory
managers, In this climate of a severe budget constraint on inventory

operations, monies spent neediessly on anitem whose inventory po-

sition exhibits a positive error will almost surely deprive the system

The physical inventory, process verifies and/or reconciler only
. the on-hand quantity information of the ttem steck record. iocation

audits are performed to expedite the physical inventory process. We

iiave suggested that other bits of information on the item stock record
must aiso be acvurate, We have noted the performance and error defini-
tion aspects of the | ~oblem of formulating goals for inventory record
accuracy. Several erior definttions or measures we: e suggested and
illustrated, It was further suggestrd that the appropr:ate errcr measure

may differ in uiiferent echelons of the supply wystem,
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In + .osing we note that » central nroblem in inventory record
accuracy is to determine .he cost of operating an iuvantery gsystem
with inaccurate stock rccords. Once this cost is quantified, the
amount of resources .-hich ought to be expended on record accuracy
can be rationally determined, Thia report has sought to add under-
standing of the nature of the problem and the terms involved as a

first step toward the con rol ¢f inventorv record accuracy.
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