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ABSTRACT

The QUICO system covers the pliauning, installation, and use of
quality cost data analysis. The basic idea is simply to operate a manu-
facturing unit or complex so that the totul of quality related costs is
& minimum. Quality related costs are made up of {1) expenses incurred
because of not producing the highest possible quality (resultant costs),
(2) expenditures made to create conditions resulting in high quality
producch(quelity creation costs), and (3) expenditures made to measure
quality levels being produced and causes of deficiencies (quality and

defect inference costs).

Analysis of quality cost data provides direct pay-offs in reduction
cf resultant costs and the major sources are discussed. Secondary
venefits come from use of the data as a measurement of the effectiveness
of the quality assurance effort, as a metivant to workers who must
produce the high quality, and as a management guidance tool, Suggested
cost accounts are given along with suggested methods of summarizing and
displaying data in the most meaningful way for all levels ot use. Almost
all companies now have sufficiect cost data to estimate cost reductions

to U¢ expected from the QUICO system.
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1.0 THE QUICO SYSTEM - WHAT I71 IS AND WHAT IT WILL DO

The QUICO system provides a clear plan for simultaneocusly optimizing
quality and reducing costs. It can be applied in any preduction process
in which there is a loss because of manufacturing defective parts or
finiched goods, or because ¢i the inability to operate a rocess at the
pcint of optimun vield at minimum cost. It reduces costs by effectively
cutting these losses, and clearly indicates where early action can reduce

Costs .ater

The acronym QUICO was derived from the initial letters of the follow-

ing phrase:
QUality Improvement through Cost Qptimization

Quality cost analysis is extremely simple in concept. The concept
is simply that all costs associated with having produced defective parts
or goods and all costs associa' ed with efferts to assure producing
perfect parts or goods in the ficst place are determined and summed.
Then the optimal program is obtained if the factory is operated so that

this grand total is a minimum.

In order tov do this, some cost information which is not normally
available needs to be gene.ated. Probably a4 number of new cost accounts
need to be set up. At least a irst, these ac: cunts will be of no
direct benefit to cost accountants, since they will be used entirely by
the quality assurance people to gain an insight into the effectiveness

of the quality assurance program.
I.1 THE QUICC SYSTEM

[he QUICO svstem is a planned program to minimize the sum of quality
related costs. Quality related costs consist of two categories of costs.
The tirst is called controllable costs and is the amount spent in an
attempt to create conditions under which high quality can and will be
produced and in attempting to measure the quality level being produced
and to determine causes for defects. The second is called resultant

costs and is the uncontrollable expense both inside and outside the




plant caused by the productic of low quality. The QUICO system strives
for an cptimum quality level, which is defined as the quality level
that gives the minimum of the sum of quality related costs. The notioua
of optimizing has come to be current fashion, and can be applied to
total production costs, or any facet therecf, as well as to quality
related costs. However, quality activities and costs affect all phases
of production from design to field use, and focus attention on aspects
of the program which would most likely be overlooked if attempts were
made to minimize total production rosts. Therefore, large expendiiures
in quality assurance effort and propram evaluation can be iustified be-
cause of potentially great reduction in costs of defective geods or

parts, or loss of product.

The QUICO system gives a measu-e of the value of a qualitv assurance
effort. A detailed analysis of the cost data can give a quality ascur-
ance manager exact informaticn as to the strong points and weaxk noints
in his quality ussurance program. It can tell him how the qualitvy
assurance dollar may be spent most effectively.

A more sophisticated analysis of these qualityv related vosts is
possible when they are available in the proposed form. I!¢ is casily
prssible T2 predict future scurces of trouble by watching the pattern
of quality creation expenditurces. The guidelines for scphisticated
analysis leading to optimization are reallv in ‘he Tormative stayes and
are just emerging as {irm principles to be follewed.

The QUICC svstem (s not o nurelv theorct foa’ concept I
marization of manv experiences of inductry o cnalisw cout analvais and
ties together the contributicns and experiences o many aractioal oo

ing svstems.

Thispuhlicaion i a detailed implomeniat oo

present general principles in sufficient generality to be adap
almos*t any i{ndustry and yve! to be sp {Ui¢ encush so that detailed plans

for particular industr.al concern can e drawn trom it.




This is not a complete package plan, applicable without asalysis to
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any industrv. Instead it is a framework upon which a plan for any fimm %
can be built. 1In some cases, it is so detailed as almost to insult the §
intelligence cf the reader and in other cases it assumes a generality i

which requires sophisticated analysis and planning on the part of the 3
reader to develep a workable plan for his company. This is unaveoidable

Loodtievpting to write specific instructicns for a genvralized plan.

QUICY s 2 management (ooi. Management's jcb 1s to control rhe
resources of the organization .n ourder to accompiish its overall goals.
The goa.s ar- complex, difricult even to detine and many times in conflict.
However, most ©f management's yoals require minimizing product cost, so
that there 18 almost alwavs a continuous management effort to reduce

4

he QUICQO svstem provides management with a teol by which the
l,
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Costs.
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v related costs can be controlled and held at or near the

i

total ¢! qua

ot

minimum leve

The minimum level of quality related costs is dependent upon ancother
management concern, the companv's product imayge to the customer. Actual
costs, as determined by a complete ane avcurate Cost accounting system,
will not ordinarily reflect eftects of the product quality on ihe company's
"good willl' Fven after the costs for replidving dercctive products and
tulfilling guarantees have been recorded., thore is stiil the indeter-
minate cost, in the form of lost future buciness, whivh rvesules from
having an unhappy customer. Theretore, eqth company must establish a

minimum quality standard beiow which the product will net be allowed to

fail. This may result in higher expenditures in the controllable costs
catexory than would be p ossiblic 1t the optimat quaiity 1Is detlined as

that level which resu'ts 1n minimicing oniy the casiiy detemmined costs,

1

1

toe, not aneluding effects of loss of good will. Masagement should
fudge the value of good will, and use that, 10 contunct:ion with other

quaiity retated vest data, to determine the srreducible minimem quality

74

tevel wanch 1t s willieog to shap. Then the QUICO svstem will assist
management 1o sllocating the tunds 10 such a wav that the opthmal quality

assurance program will be attained.




1.2 COSTS OF IMPLEMENTATION AND OPERATION

_ Costs of implementation in dollars have no meaning unless the costs
ﬁ!“ " are related to the size of the company. The time riecessary to install a
J QUICO system and the time before the installation expense would be repaid
in savings, i.e., payback period, are significant.

Present accounting systems vary greatly from one company to another;
so the time to install a QUICO system will vary because of different
starting points. Experience indicates that the time to install would
vary from one month to twelve months with an average being three or
four months. hany companies have successfully grown into a complete
QUICO system by slow and progressive procedure modifications over sev-
eral years. Payback periods must necessarily be estimates because sav-
ings are the difference between the actual sum of quality related costs
ond an estimate of what the sum would have be:n. Estimates of payback

reriod range from one month to twelve months with an average of six

f months. Some companies have stated that“the benefits estimated in
i advance indicate such a long payback period that installation of a
GUICO system cannot be economically justified. However, in at least one

case, more detailed study resulted in first steps toward implementation.

Experience indicates that the monthly cost of operziion is very

i emall compared to the installation expense. There will be an extra

| cost of preparation of primary records because of the more detailed
breakdov1 of costs. Manual bookkeeping usually coasists of recording
the cos: entries in a single entry set of books separate from conven-
tional cost accounting records and the.preparation of weekly or monthly
summaries. With electronic data processing equipment, there is some

increase in input preparation bescause of the greater number of accounts

and some slight increase in computer processing time.

= T

;ﬂ, p The savings accomplished by a QUICO system can only come from a

reduction in resultant costs. Almost all companies have reccrds that
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will make an estimate of resultant costs possible. Experienc indicates

(4]
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that the first estimate of the magnitude of resultant coata is almoat
always too low. However, in considering installation of a QUICO ayatem,

a realistic estimate of resultant costs must show the possibility of
savings great enough to justify the expense of installation and opera-
tion.

1.3 QUICO SYSTEM BENEFITS

The goals of QUICO then can be considered to be cost reduciion, and

there are three ways in which it pays off.
1.3.1 Immediate Benefits - Payoff No. 1

As soon as cost information begins to be available, obvious aavinga
will be immediately apparent simply because information is available in
a form Gifferent fr~m any available previously. This is called Payoff
No. 1. The arount of this payoff will vary, depending upon the amount
of increased information gained by this new cost accountingvproeedure.
If little information of a cost nature was available before, the payoff
at this stage is likely to be large. In most of the examples of. ?ayoff
No. 1 that have been encountered, one wonders how it is poaaible that
the members of an organization could let conditione continue‘Eo exiat‘
that are so obviously out of balance with the other cost mattera.i It is _
not always easy for a particular company to accept the fact that auch ' ‘
obvious savings can be found to be possible because of the implication j,iff#
of mismanagement. But this implication is incorrect, because, without
exception, these obvious savings have occurred even in the. beat managed
companies. Furthermore, without exception, the Payoff No. 1 aavinga o

have been dramatic.
1.3.2 Benefits of the Systems Approach and Analysis

Payoff No. 2 results from the analysis of internal and extethal =
resultant cests. This failure analysis seldom needs to be treuced on a |
statistical basis, although this will certainly be done after a period e
of time. Great savings are possible by identifying a few of the more V




common causes of failure whish resuit in large costs. The ¢olliection
and analysis of internal :d external resultant costs will reveai those
kinds of defects >r failures which are accounting for a large percentage
of the resultaat costs, The question then can be asked: waat can be

ni

By
i

1 cause the de-

[y

Wi

[/}

d ne2 ©o prevent these defects from occursing?
sigrners, the production engincers, and the quality assur nce engineers
to examine the manufacturing process, the raw ~alecials, and the product
design in order to recommend accion which will assure that this defect

will not oceur again. The estimated cost of raking this correction will

a

be compared with the prospective cos. of ceacinued defects. It is quite
commor. to find that the cost of prevention is only « fraction of the
resultaat costs and that the o’ 1 ¢osy of gualily can be redvced sub-

stantially by expending a litile more woney in the quality creation or

the quality infevence activities.

-

3

Thus, the second vaveif resulits from ccilecting sufficient data to
identify the major resultant coets and then help determine the correct-
ive action whirh will reduce the resultant costs. It is nof enougih to

have informaticn about the major r-osultant defects; it is necessary to

*h

investigate the costs of these defects and further to find the cost
associared with making chaages so that the quality will be improwved to
the point where these resuliant costs ill decredse. In miy cownpanies,
stavistics show that of the teial cost of guality, O to 60 percent is
in the resultant codt ari~, 10 to % pevrcenu is in the inference cost

rrea, and only 5 to 10O percent is in the qualitv creation area. This

is not likely to be an oprimum situation.
1.%2.7 Loug Term Benefits

Payoff No. 3 is a result of the more sophisticated analysis of the
OULCO data  As cost data are acguired and displayed over a period of
time (long enovugh for field results to he shown), it becomes evident
that a more organized apnroach should be used to make the decisions

relative to tne expenditure of money for quality creation and quality




inference becausc the resultant costs are usually quite high and provide
large opportunities for savings. Mathematical models for the determina-
tion of the optimal quality assurance program {and the optimum expendi-
ture) are te2ing developad but these —odels require an extensive amount

of gquality cosc gata. Thus, the third payefi is a long term matter and
requires careful analvsis of quality related ccsts over time. In extreme
Zas¢s, Cnu Or twoe years may fe required in ordetr to measure the tiue
eIlects Con resu.tant cousts of expenditures in quality creation and
inference. Expervience gained over time makes it possible to relate

ho

I.ture savings to present expencitures, and thereby help to establish a

<

stablc operatinn. A 1s periectly obvious, some of the money expended

foer quaiity creation is related in e complex way to resultant costs. For
example, the money expended in education and training the emplcyees may

neot be dirvectly related to the amount of scrap or rework incurred; how-
ever, experience indicates (and it can be shown in some companies) that
reduction of the education and training program, after the scrap and
rework has been reduced consideravly, frequently results in an increase
in the scrap and rework as the training "wears off". Mathematical
models will help to provide an organized long term quality assurance
plan without wild fluctuations due to attempis to make immediate adjust-

wents when something does not seem to be exactly right.
1.%.4 Purpese and Uses of Publication

The process of Zrade offs of controllable inputs against resultant
casts has no firm ruies. The decision as to what to do at any point can
only be left to the perspicacity of the analyst. Usually desirable
actions are fairly obvinus but amounts of money spent in the various
input activities can be so different from one industry to another that
only the simplast, generally applicable rules can be stated. (See

implemeniation Section. )

In December of 1063, the Department of Defense issued MIL-Q-9858A.

This specification requirss the contractor to accumulate and use cectain
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quality cest data in the management of his quality program. An effect-
ive, responsive, and usable system dr c¢loped under the QUILO princigle
would cextainiy meet this requirement.

This is nct to say that the need for quality cost analysis is
confined to defense incustries. 4 company in & highly competitive field
can use this as a tool to cut .t3s costs and increase its share of the

market.

Thispmikzﬁon.has been preparea as a summarization cof the experience

RIReY
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of a number of different companies in implemen quality cost analysis
programs. The purpose of the puli@rionis to provide general guidelines
for any company wishing to install such a program so that the company
can avoid the trials and errors which have been experienced by other

companies. The publication provides guidance and directions.

Thephlication also may be the means of establishing a common ground
for communication between thuse respons ble for quality assurance and
others in the company not directly charged with a concern for quality
but who must cooperate to make any quality cost analysis system work.

In particular, those responsible for cost accounting will be asked to
make chanres in their a=counting system simply because these data are
going to be used to answer questions never asked before. The cost
accountants will continue to develop the cost data for all the previous
usés and in addition will now be asked tc make a number of different
breakdowns and summarizations for new purposes. Thepdlia@tion may enable

all groups to see the common goal and the necessity for new procedures.

The terms '"<quality creation", "quality and defect inference'", and
"resultant” were chosen because they more accurately describe the
character of costs within the categories, help in placing particular
items of costs in the proper categories, and fit the model concept more
exactly. Other terms can be selected by an individual company to fit

its own accounting terminology but the concept of ''controllable" vs,




"resultant" costs should be maintained. "Planaing and anaiysis' might
replace quality creation; "control and review" might replace quality
inference. ''Prevention,' however, implies a tooc narrow definition of

the activities employed to obtain a desired quality level. '"Appraisal"

implies an evaluation of the existing product quality, but does not

indicate the use of quality da*=2 tco infer what can be done toward quality

I

improvement.
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2.0 IMPLAMENTING THE QUICO SYSTEM

in some companies a quality cost analysis system has been imple-
nented by a hackdoor apprcoach. The cost breakdovms necessary are at
first obtzined by the quality assurance department itself, scrounging
up data from estimates fros foremen, guesses, interpolation of data,
and the use of any means to get some rough figures from which to op-
erate the system. This has proved to be difficult and time consuming,
but practical, and has been done in some cases. After a number of
months or possibly a year of operation, the answers produced by the
system become valuable enough and the savings are sufficiently ob-
bious that data collection is then undortaken on a more formal basis.

However, the authors do not recommeand this method.

Some companies have begun by setting up a test operation in one
department or small section of the company in order te gain ex-
perience. This usually worked quite well. The res—lts of this
small test operation can be used to plan for a larger company unit
which will require less changing after being implemented. In any
event, whether or not a test operation is made, there must be ¢
period nf investigation to determine what changes are necessary,

what methods of producing the data are available, and which are best.

A group should be set up which would have the primary resp..asi-
bility for plamning the overall system and the means cof implementing
it. This group should have representative. from accounting, qualicy

assurance, production, and data processing.
2.1 TIMPLEMENTATIMW STEPS

In outline form, here is a !'ist of the steps to be followed in
setting up and implementing a QUICO system. At the end there are notes
which auplify the ideas contained in vari. .s portions of the outline.
The authors have tried to be as specific as possible in this outiine
and yei {5 retain sufficient generality for widely diversified op-

erations.

i




. Prepare list of accounts to be used, broken down by categories.
(see 2.2.1)
A. Analyze needs, escablish objectives, and determine what out-
put information is desired periodically by each organizational
unit. (See 2.2.2)

B. Determine what input information is necessary to provide desired

output. 2
C. List necessary accounts with definitions of contents, H
2
D. Assign account cod# numbers. ﬁ
E. oset up code numbers fer ident {ying functions. §
F. Set up cause codes by wunwuisions or products. ;
G. Set up defect codes by divisions or products. ;
H. Decide whether separation is to be L, departments or products, f
etc. (See 2.2.2 and 2.2.3)
2. Desiyn data collection system, é
A. Design time, material, and other necessary recerd forms for
original entry of data.
B. Designate person.el authorized to make and check original
data forms.
C. Specify the means of processing these data forms. (How, when,
and wnere record forms are sent.)
. Specity changes in design of any related systems, such as '
corrective action requests, materials review board action
reports, scrapped material tags, rework authorizations, so
that quality related cost information will be submitted in
prescribed way.
E. Design report forms tc he prepared manually or by the computer
as specified in 1-B. (see 2.2.4) E
F. VPrepare computer program (if accounting is not manually per-
formed) to receive, store, and process cost data and to pre-
pare periodic reports. (See item l-A)
G. Assign one or more persons the responsibility of mon.toring i
the quality cost analysis system. (See 2.2.95) :
.

it
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repare Standard Operating Procedures {SOP} to provide specific
directions (instructions) to all individuals and organizations
concerned in the quality cost analysis system.
A. Separate SOP's may be prepared for different ovganizational units,
such as machine shops, sheet metal shops, quality engineering,
etc. with only the appropriate function codes, cause codes,
defect codes, and account numbers given for each.
B Review 1l] related SOP's (such as MRB, corrective action re-
quests, scrapped material tags, etc.) and revise as necessary ,
to make tiwm compatible with SOP's for QUICO system.
C. Establish procedures ror review and revision, as necessary, of i
SOP's as experience is gained.
D. Publish and distribute SOF's.
Train personnel
A. Prepare an educational program to explain SOP provisions,
including any audio-visual aids, sample forms, flow charts,
etc., for use in trainrning program.
B. Conduct training sessions for all personnel concerned, em-
phasizing objectives of quality cost analysis program, benefits
to be Jderived by individuals and organizations, need for
accuracy, responsibilities tfor the successful implementation
and uses of report data.
C. Provide for retraining ot emplovec., If necessary, and for the
training of all new emplovees who will be involved in the
quality cosu program.
D. Provide special training tor all nanagement perscnnel (super-
visors tu top maragement) regarding rhe use of output reports. -
start operating the QUICO system.
A Set the date tor change-o>ver to use of QUICO system.
B. Supply ail individuals and organizations with new forms in

advance o’ starting date.




Adv.se accounting, data processing, and other service groups
not to accept the old forms after the start-up date (unless
they had been initiated before that date) tnd .0 require that
new forms be submitted to replace any old forms received after
that time.

Review report forms duily, for the first week or so, to be sure
that everyone is using them properly and submitting the correct
informstion. Provide instruction for everyone who is not
completing form correctly.

At end of first period (when first report is due) check the
reports very carefully before distribucion to be sure that they
reflect the correct information. (See 2.2.6)

Hold meetings of supervisors and higher management to discuss
the results shown or reports and to plan any necessary changes
either in the QUICC system or in the quality assurance program.
This procedure should be followed after =ach set of reports until
each person is well enough acquainted with the QUICO system to

take proper action without group discussion.

6. Continuing operation of quality cost analysis system.

A.

Provide all responsible management personnel with weekly and/
or monthly reports, similar to those in Section 3.0, upon
which decision for action shoula be btased. The use of these
reports is the subject of Section 3.0,

The person responsible for monitoring the QUICO system shall
keep careful records of ditficulties encountered, desired in-
formation not supplied by the system, suporfluous information,
errvors in following SOP, and suggestions for improvement of the
system so that at appropriate intervals (every 3 to 6 months)
he can submit specific proposals for the revision of SOP's,
torm designs, intormation to ve processed, and management use
of data.

Hold periodic management meetings to approve or disapprove the
proposals submitted in 6-E, and to review progress toward the

optimization of the quality assurance program.

1
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2.2 COMMENTS ON STEPS IN IMPLEMENTATION

2.2.1 Considerations in Establishing Accounts
No two industrisl concerns will use c¢zactly the same list of
accuunts in order to operate the QUICO system. Each organization
must study its own operations very carefully and determine which

accounts are applicable to its cown cperations.

Due toc limitations normally encountered, few companies will atc.empt

to identity more than 30 to 50 basic cost items in all categori. |

although departments, function, personnei, and activity codes may

make it feasible to identify severul hundred separate cost items.

For example a ten digit code may be used to identify the basic -
cost item. The first three digits may be used to identify the

contract, the program, or the prouuct; the next four digits may

be used to identify the work order or other author zaticn number;

and the final three digits may identify the task, department,

group, or type of work. Of the last 999 possible identities,

perhaps only 50 can be reserved for all categories of quality

related costs.

Even if only 50 accounts can be handled in the stored computer
tapes, additional codes can be used so that the input teb cards

can be sorted tcr the purpose of obtaining greatev detall of costs.
Severnl pessibilities are a-ailable. The time and material cards
can provide space tor activity and/or function codes, departmental
identificaticn, cause codes apd defect codes. Thus, the computer
can be used for the accumulatic: of total awounts for each of the
identified accounts, but the input tab cards can be sorted by depart-
ments, functions, cause codes, etc. ., and the totals bv these items
can be printed out very quickly to provide as minute details as

is desired at anv levei. Total cards can be punched out, and these
can then be used to print weekiy and monthly reports by depart-
ments, ~ategories, tunctions, etc. (See Section 3.0 for examples

of reports.)

le
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Most readers will be quite experienced in the development of coding
systems to indicate types of defects, causes, functions, activities, etc.,
so it is assumed that specific instructions are not necessary. It is,
perhaps, advisable to suggest that great care be given to the develop-
ment of these lists so that future changes will be minimized. It is
important to avoid an excessive number of classifications in each list,
and to define thc classifications in such a way that the person making
a record will have no difficulty in making a correct selection from the
codes available. Vague definitions and overlap in definitions reduce
the value and usefulness of the reports. It often helps improve the
accuracy of information if the definitions of causes, defects, functions,
and activities are so written that the same lists can be used in all

departments.,

Ideally all these quality related costs should be kept separate for
each product and the sum should be minimized for each product, however,
this is seldom practicable. Thus a company may be forced to keep records
which are in a sense averaged over all or may products. Under these
conditions, it must be assumed that the controllable costs are apportioned
to various products in about the same proportions that these products
contribute to the resultant costs. It may be possible to examine the

data to find out if this is approximately true.

After a determination by management of the least number of sig-
nificant accounts to be included, a model can then be used to predict

the least necessary costs in each of these accounts. Allocated burden

.and fixed costs, however, should not be included in the accounts because

their arbitrary composition may distort the results. Changes in the
amounts of direct labor employed in controllable (quality creation and
quality or defect inference) costs and in resultant costs (repair,
rework, MRB actions, etc.,) usually do not affect overhead or burden
costs in any way. If a "standard" hourly cost, composed of toth direct
salaries or wages and an overhead charge, is used for reporting purposes,
the changes in either costs or savings are exaggerated. For example,
direct labor savings may be obtained through an increase in overhead,

as when a more automatic testing or inspection machine is purchased to

15
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replace a manuval operation. The use of a standard hour cost reflects just

the opposite condiiion. Consequently, attempts to optimize the quality
program may have erroneous results 1if allocated costs are included in
the model.

It will often happen that particular items of cost will be
difficult to place in the proper catejory. When these difficulties
arise, use the Black Box Decision Fule (See Fig.l) to place the item
into its proper category.

2.2.2 A Psychological Tool for Motivating Employees

A major advantage of the QUICO system is that reports can be fed
back showing costs of defects in dollars. To a foreman, supervisor or
workman, the dollar cost is something he can understand easily. For
example, a workman may be shown a report by his foreman that $100
worth of parts were scrapped because of his mistake. They both can
sranslate this into cans of beans or baby shoes and the motivation to
lmprove is stronger than when such reports are made in terms of hours,

uaits or whatever.

Mahy companies are attempting to motivate individuals through
"motivational" campaigns, poster programs, and appeals to ''quality
mindedness." These campaigns are usually effective only for a short
time. Pride of workmanship seems to be missing in a great number
of American workmen, and the company motivational programs seem to be
doing very little to bring about its return on & large scale. The
dollar costs reported through the QUICO system provide a means of
measuring the quality of work being performed, and individual workmen
can be given the recognition so necessary to encourage pride of work-
manship and self esteem.

2.2.3 Costing Scrapped Defective Material

Verv often standard costs are available for each stage of manufac-
ture. This is necessary information for costing scrapped material. If
not available, the accounting system should be designed to obtain

labor and material costs at each cost center.
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BLACK BOX DECISION RULE
FOR CATEGORIZING COST ITEMS

i Input: Controllable Costs Output: Resultant Costs
1. Quality Creation lack__E> 1. Internal
2. Quality & Defect Box | 2. External
Inference

Cgs% Item

Is It Possible to Stop This Item of Expenditure if No Heed

. Is Payed to Future Effects, Short of Stopping Fioduction or

. Abrogating Expressed or Implied Product Guarantees?

l:\léluo

Is It Sorting (100%) Inspection or \
Test Following Rejection of a Lot?

v ' > |

Is It Part of Test, Inspectionm, Does 1t Occur After Product

i u S

—~

is Delivered to Customer?

Yes [ No | Yes]
Guality Quality and Internal th:!;al
- Creation Defect Inference Resultant Resultant
’ Fig. 1
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2.2.4 Manval Accounting During Service Tes

‘ vy o

It will sometimes work well to cperate the QUILO system in one

vy

department as & test bw manual bookkeeping. he experience gained can De

used to design a system for a larger unic of a company using electronic

chief, his designee, or © ey person Irom accounting. This person will
have a lot to do in educating peopie in how fo report, what o report,
and why 1t needs to De reported. Comwmonly, seversl mentas are required
to get tue accurate collecrion of cost informaticn runctioning well,
and the speed and success will largely cepend upon his enthusissm and
managerial ability.
2.2.6 Accuracy of Deata

Accuracy 1s always a problem in any program designed to determing
costs and identify responsible pexrsons. Even company policies may
dictete that cost data be deliberately distorted as when costs for one
work authorization is charged to another because the budget for the
first was exhausted before the work was completed. If cost information
is to be used for decision making purposes, the information must re-
flect the true conditions. Therefcre, top management must make it
abundantly clear that it will not tolerate deliberate distortion of
facts. Discipline regarding deliberate inaccuracy must be firm and

prompt.

At the same time, another question regarding accuraCy arises.
The cost of operating a system increases rapidly as the degree of
accuracy increases. The previous paragraph was ccncerned with delibe-
rate inaccuracy in order to hide something; this paragraph is concerned
with the "granularity' of the information. Improvement in accuracy of
individual accounts from aun error range of sayt2.0% tof1.0% might
double the accounting expense, due to the increased number of detail
accounts necessary and the increased amount of information required
to be recorded on c¢h input record. The QUICO system should ve

designed around specific decision needs and provide only the degree
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of svcuracy required to avold major decisicn eyrors. Thus, the system

K b b 0 ARG RN AT

design must be s balance between the cost of incrsased accuracy and

value of increased accuracy, but menagement must have contidence that

the informaticn obtainad is complete and honest within the limits of

the system.
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3.0 MANAGEMENT USE OF QUALITY COST DATA
3.1 GENERAL MANAGEMENT INFORMATION

The whcle purpose oi: e QUICC svstem is to provide appropriate
and timely data to all levels of management so tiar the best decisions
can be made regarding the guality assurance program. What information
is tc be supplied to managemen® determines what information must be
collected and the zccounts that must be used. It is imperative that
the data collected De summarized in such forms as to make it very easy
for management quickly to grasp and understand their significance. lach
company will need to design its own forms in crder to provide the answers
to specific gquestions for its management, and to enable the data process-
ing center to produce the reports with maximum efficiency. Some sugges-

tions of the type of reports which may be desired fcollow.

Top msnagement will oce interested in the overall progress of the
quality cost improvement program and each organizational unit manager
will want a similar progress report for his unit. Therefore, a trend
chart, such as Figure 2, will be desired. This chart permits the re-
sults of each weck's reports to be presented graphically on one chart
for each organizational unit. A summary chart for the entire company
or division can be plotted from the totals of the separate departmental
or orgsnizational charts. The data {or each of the charts can be pro-
duced very easily by the computer, and the labor to plot the points on

the cha.ts is negligible.

The great advantage of the trend chart is tnat it gives 3 clear
visual picture of the relative magnitude of the different classes of
quality related costs, and shows how cach is behaving relative to
the others, {t is cbvious that increases in the expenditures for
quality creation and inference will not show immediate reduction in
resultant costs because there is a time lag between the cause and the
effect. Internal resultant costs will normally be affected fairly
quickly by changes in the quality assurance program; however, it may

be many months before the reductions show up in external resultant
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costs. The trend charts assist in determining the expected lag between
changes in the input costs and the effects on the output or resultant

costs.

It mey be desirable to indicate on the trend chart when major
changes in the quality assurance program were made. This will specifi-
cally call attention to the fact that some results should be expected,
and will cause each manager to be watchi: 7 for the evidence of the
expected .mprovement. For example, a note on Figure 2 might be used
to indizate t'at on 2-7 the decision was made to step up the in-process
control activities and the rate of finished parts inspection. It would
be appropriate to expect scme reduction in the internal resultant costs
to occur in the near future. The creation and inferance activities
are stepped up gradually until 3-20. A note then might indicate on
4-3 that the quality creation and inference activities were to be
reduced gradually, unless resultant ccsts begin io rise. These notes
would alert management that changes in resultant costs can be expected.
3.2 INFORMATION FOR DEPARTMENT MANAGERS

The whole process of Payoff No. 2 revolves around the idencification
of the causes of defectiveness, poor quality, and poor reliability, and
the corrective actions taken to prevent a re-occurrence of those causes.
Therefore, many manag.vs will want to have a weekiy report of the in-
ternal and external resultant costs, broken down by cause codes and re-
sponsible organizational units. Figure 3 is an example of an int .rnal
resultant cost report. Nermally, a report of this kind will be pre-
parcd for each responsible organizaticnal unit, since the manager of
that unit will be responsible for initiating corrective action following
the occurrence of a defect, milfunction, or other event that indicated
trouble. Each company will have its own prozedures for investigating
the causes of defects and requesting corvrective action. Normally these
proc.dures o triggered by the rejection cr failure report which re-
quires that some dispesition (Srap, rework, use as . .n to

vendor, etc.,) be wmsde on a piece of hardware or a lot of product.

21

i T i TN i i e SRR SAIAING i AR BN RS

R F

T eymes

el e

L ewEe




z %14

%961 AeW g

doys surydey ¢-i

Buitpusa Naapa

jo sy

uoyoziunbiQ

$§ ~SISO> AINVRD

———t

P

A
]
i
l‘

JOXT 1«

o




Before this report can be closed ont, it is normal to require that
appropriate corrective action be determined and initiated. The in-
vestigation usually determines what the cause of the defect was and
assigns the responsibility for it. This assignment established that
all costs associated with that defect be accumulated and "charged"

against the responsible dep . tment.

The costs resulting irom the defect may actually cccur in one or
more organlzartional units other than one responsible. Thus, the
reject report number or the corrective action request number may be-
come the control number against which the resultant costs are accumulated.
Figure 4 is a repecrt which summarizes the costs relative to a part number
and the original reject report number. The accounting procedures accumu-
late the information shown on this report. and the computer can prepare
the report ot Figure 3 without going through the stage of the report in
Figure &4, if that is desirable. Some companies prefer to have _.oth
reports (that is, both Figure 3 and Figure 4) There is a specific
advantage of having a report similar to Fipure 4 in that it helps to
identify parts which should cause a lot of trouble and which, perhaps,
should be redesigned, or for which new materials or manufacturing

processes should be specitied.

Reports similar to those shown in Figures 3} and & can be developed
tfor each of the different classes ot quality relsted costs: quality
creation, quality inference and defect inference, internal resultant
costs, and external resultant costs. These reports can then be summarized
in a weekly report similar to Figure 5. Actually, wiith a computerized
accounting system, 1t 15 not necessary to have any reports like Figure 3
and <. The computer can be prc vammed to accumulate all the costs by a
large number ot identitying codes and then print out a repert -imilar
to Figure 5 direltly from the computer memory. Figure 5 lists only a
few illustrative sccounts under each main heading, but this feport can
be made as detailed or as condensed as desired. Also, Figure 5 indicates
that different columns are used for ditterent Jdepartments within one

organizational unit. These columns could just as easily be used for the
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accumulation of the costs by projects, products, subsystems, or other
categories In addition, a column may be provided to show the total for
the previous month and the accumulated total 1or the year. All of these
matters are determined by the degree of breakdown desired by the various
managers and the original procedures, defect codes, functional codes,
organizationa. codes, etc., and the proper programming of the computer.

3 3 TWO TYPES OF REPORTS AND CHARTS

The QUICO system generates data for reports and charts which are ot
two types in terms of usefulness. The first type is timely informatic:
for the daily decision makers, the quality assurance and department

managers. Speed of processing data 1s of utmost importance here.
¥ %

The information from the QUICO system is ot direct Interest to top
management of the company, the quality assurance department, production
and the varicus production units, the reliability department, the engineer-
ing and aesign department, and quality assurance functional unit managers.
Usually, each program change requires the cooperation of two or more
organizational units in order to arrive at a proposed action which will
be effective and acceptable to all concerned. Consequent.y, the report-
ing system should be designed to serve the specitic needs of each of the
functional units. Both in the planning and in the revision stage of
the QUICO system the planning group should constantly check to see that
intormation and data 1s supplied to the group in & positic: (o take
eftective corrective action, 1t any is necessary. For example, intorma-
ticn on defects ..ot be provided to the analysis group and this group
must repeort the results of {ts analysis to the groups who are in o

position to make the necessary changes

The second tvpe 1s longer term trend intormation tor higher
management. This intormition is used tor policyv, organizational, and
budgetary decisions which will puide aund determine day Lo dayv actions
by the first grou, o! manegers. Presentation of data o g torm wiatch
1s readily and quickly interpretavlie and in which mmpoertant c=latioenships

stand out clearly 18 extrerely impoviant here
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QUALITY COSTS— WEEKLY SUMMARY

Organization E-17 Electronics Assembly
Week ending 23 June 1964
A'ff‘;" Account Name Dept. A | Dept. B | Dept. C | Total
Quality Creation
Quality Ergr, 300.00 250.00 500.00 1,050.00
Corrective Engr. 200,00 200.00 100.00 $00. 00
Planning-Test & Insp. 300.00 300.00 100.00 700.00
Process Control 400.00 400.00 500.00 1,300.00
__Total 1,200.00 | 1,150.00 | 1,200.00 | 3,550.00
Quality Inference
Failure Analysis 200.00 300.00 100.00 600.00
Final Test 400.00 300.00 400.00 1,100.00
Inspection & Test 200.00 200.00 100.00 500.00
Receiving Test & Insp. 200,00 =300.00 200.00 700.00
Total 1,000.00 | 1.100.00 800.00 | 2.900.00
Resultant Internal
Screening Test & Insp. 400. 00 375.00 430.00 1,205.00
M.R.B. 250.00 400.00 450.00 1,100.00
Rework 600.00 550.00 700.00 1,850.00
Scrap 550.00 600.00 800.00 1,950.00
Total 1,800.00 1,925.00 | 2,380.00 6,105.00
Resuitant External
Field Complaints 1.200,00 1.500,00 1.800,00 4,500, 00
Billing Adjustments 1,500.00 2,000.00 2,500.00 $,000.00
Total __ 2,700.00 3.,.500,00 4,300.00 10.500.00
Admin. & Fixed ;
Administrative 800.00 900.00 700.00 2,400.00
Total 800.00 900.00 |  700.00 | 2,400.00
| GRAND TOTAL 7,500.00 | 8,575.00 | 9,380.00 zs,ass.oc:_l
Fig. S
27




3.4 INTERPRETATION AND USE OF DATA

The real payoffs and benefits of the QUICO system come through the
analysis of the program activities or elements in i1ight of the cost infor- -
mation that is made available. In general, there are two kinds of actions
that can be taken: (1) increase the expenditures of effort in creation -
and inference activities in order to reduce resultant costs and improve
quality, ard (2) reduce the expenditures on certain creation and inference
costs if we have evidence that the value contributed is less than the

costs incurred.

The first action stems from the occurrence of high resultant costs.
The reports identify resultant costs which are higher, proportionally, :
than others, and suggest that more effort in prevention might be in order.
The procedure, then, is to determine what activities could have prevented
the occurrence of the defects or malfunctions, and to estimate the cost
of such activities, the estimated preventive costs. Also, the resultant
costs may indicate that prevention activities are not needed constantly,
but only when some unidentified condition exists. This would indicate
that more money might be spent on inference activities so that the need
for specific preventive action would be signalled. A series of possible
actions can be formulated and priced, along with the corresponding
estimates of navings that can be expected. The most promising of these
alternatives would then be initiated. Naturally, the results of this
trial will be watched very carefully to see if the expected results
materialize. It may require anything from several days to several months
for the action to be thoroughly evaluated.

Many changes in quality assurance programs may be made more or less
simultaneously, and it may be difficult to determine which of the:.
actions really produce the desired effects. This is one of the principal
arguments for having a fairly large number of detailed accounting break-
down:, in that the larger the number of the specific accounts that

-exis* the more accurately the effects of individual program changes
can e measured. The longer it takes for the effects of changes to
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show up in the resultant costs, the more important it is to be able
to measure the effects accurately, and the more important it is to

have an ample number of accounts to provide the desired accuracy.

The second action, that of reducing quality program activities
when there are very poor or no measures of their contribution, is
probably not practiced as often as it should be. The fear is that '
this action will cause unusually high resultant costs, and, since the
activities are already budgeted, why take a chance? The QUICO system
will provide a means of measuring overall effectiveness, and carefhlly
planned experiments can be conducted. For example, there are seldom
any direct measures of the benefits from expenditures to visit and
survey prospective vendors' plants before placing an order or sub-
contract. An experiment can be designed to omit this activity for
certain new procurements and. use normal procedures for a comparable
set of new procurements. The results can be measured in terms of
fraction defective of the preserited lots as determined by receiving
inspection. If no significant difference occurs, then this activity
may be cautiously withdrawn over a period of time, while constanﬁiy
watching the data to detect deterioration of incoming materials.

For internal activities, the quality assurance manager may rely
upon the opinions of persons supposedly affected by the activity, to |
guide his decision to reduce or limit the activity, and at the same
time, look for specific places where adverse effects mgy become
apparent. How frequently should employees be tested and retrained
for specific jobs? How much design review should be done on products
which closely resemble products which have been produced for manyt
years? How much investigation should be performed whénever a rejéction
or malfunction occurs? Are there measures which can be used to déter-
mine how much effort should be devoted to some of these activities?.
The purpose of this discussion is to call attention to the fact that
habits develop in quality assurance work, and functions may be continued
to be performed long after their need has ceased, or substantially
more effort may be devoted to certain activities than is justified on
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a continuing basis. Superficial evidence seems to indicate that not
enough of the sales dollar is spent in the creation of quality and
that what is being spent is not necessarily spent wisely. Therefore,
both questions, increasing or decreasing budget allocations, must '

be considered to arrive at an optimal quality level.

Here are five obvious rules to keep in mind wher analyzing
data for the possibie benefits:
1. There is a first obvious rule which can give gross guide lines.
Almost always the sum of controllable costs and resultant costs is
reduced by increasing contrcllable costs and thereby achieving a
greater reduction in resultant costs. If total figures for the four
categories indicate that some reducible "fat" exists in the resultant
categories, then methods should be sought by which this reduction
might be obtained and these methods evaluated. This situation

probably exists if resultant costs are larger than controllable costs.

2. On the other hand, controllable costs which are larger than
resultant costs may very well indicate that a minimum of quality
related costs could be achieved by reducing controllable costs.
{This suggests the heretical concept that quality can be too high
and wise economy is to lower quality in this case.) This is the

unusual sort of situation, but does represent a second obvious rule.

3. A third obvious rule is that one should always look for obvious
low expenditures in the quality crcation accounts. These are easy to
spot and often indicate sdurces of possible future increased resul-
tant costs. For example, no money being expended for maintenance of
inspection and test devices might well indicate that trouble can be
anticipated.

4. A fourth rule is really more of a suggestion that comparisons
be made of cost accounts with other companies of a similar nature.
This may be difficult if not impossible to do in our competitive
world. There does not seem to be much that can be done to help
those to whom no comparison is available. Perhaps future work will

provide a simulation so that a company can, in effect, compare itself
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with an ideal mcdel of itself. Such & model has been prepared and is

“eing tested.

The fifth rule is to exemine controllabie and resultant costs as
tc proportions which are spent on particular products or particular
proeduct classes. Clearly, one would want the proportions to be approx-
imately rhe same. For example, it would be wrong to spend 90% of the
~ 12 ey K D - g 3 . 3 - -
quality creation bucget on a class of products which accounts for only
10, of the resultant coste. If exact figures are not available te

detsrmine this bpalance, estimates are certainly better thar nething.
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4.0 LIST OF ACCOUNTS

The following is a suggested list of accounts for first use in
implementing a QUICO system. The list must be general enough to
include all accounts which may be needed by any industry. As a
consequence , no industry will wish to use all of these accounts,;
indeed, each industry must chocse those accounts that will be

meaningtel and useful.

Further, the 1ist must be general encugh to fit the organizaticn
of any industry. The accounts for a particular company must be
functionally oriented, accounts which cut across organizational
boundaries simply lead tco obfuscation. Accounts must be tailored
in size to fit organizational units so that dats to be used for
control relates only to the functions controllable by the organizatiomn
unit to which the data are supplied and further that complete data be
supplied to the organizaticnal vnit for the functions over which it

has control.

The list here makes no attempt to select accounts for a particular
industry nor to group or delineate accounts to fit a particular

organication. This task must remain for the user.

The user probably will have good reasons for ais particular
industry to subdivide some accounts in this list. The appendix
gives a complete list of all accounts that have been used by any
companies contacted by the authors. It is intendeu as a check
list for the user. In any such list, there is certain to be over-
lapping and inceonsistencies. No attempt has been made to resolve

these,

1. QUALITY CREATION COSTS
A. Vendor conirol and rating
B. Quaiity engineering in designs
C. Planning, formulating, issuing, and implementing test and
inspection procudures and process controls

D. Design and construction of test, inspection, measurement,

and control Jevices
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E
F
G.
H
I

Training and education

Corrective engineering on designs and processes
Analysis and evaluation of data and programe
Operation of in-process controls

Review of materiai hardling and packing

QUALITY AND DEFECT INFERENCE COSTS

A,

(@]

[ - 2 I B o B o

Maintenance, calibration, «nd centrol of test, inspection,

and control equipment

Failure analysis to determine causes
Incoming test and inspection

In-process and final test and inspection
Product, process, and procedures audit

Sprcial final product tests

Test and inspection of product packing and handling

Audit of corrective action effectiveness
Field test

Quality check by production employees
Approval by regulative agencies

Dat.. handling

INTERNAL RESULTANT COSTS

ol

I.

|2 I = A T - <.

Scrap

Rework

Sorting (100%) inspection and test resulting fr-.

Material Review Board activities
Down-rading of product

Loss of product yield -f a proceia
Downtime of production facilities
Handling damage of product

Extra vendor advice and conference

EXTERNAL RESULTANT COSTS

A.
B.

Field complaints

Billing adjustment or allowance

33
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C. Loss of quality or reliability incentiv2 fees

D. Loss of customer good will
E. Product service and repair
S.  GENERAL COSTS

A. Invariant costs
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APPENDIX: CBECK LIST OF ACCOUNTS ;

oy

QUALITY CREATION COSTS
1.
2.
3.

o

~ o

oo

26.
27.

Vendor charges for quality engineering in process planning
Vendor charges for quality engineering inm product design

Quality engineering in designs for product including examination

of tolerances.

Quality engineering in new designs of processes.

Vendor charges for corrective engineering for product

Vendovr charges for correcrive engineering for process
Corrective engineering for product - not failure analysis
{possibly caused by quality or reliability faiiure analyvsis)
Corrective engineering fur processes - not analysis
(possibly caused by qualiity or reliability failure analysis)
Planning control of vendor audits, surveillance and surveys
Travel costs for other quality rurposes (not failure analysis)
Vendor contacts for quality purposes not failure analysis efforts
Verification and review of information supplied to vendor
Travel costs for vendor rating

Vendor contracts for vendor rating

Vendor rating; analysis of performance records

Vendor rating; keeping performance records

Vendor rating; evaluating quality capabilities

Vendor rating; evaluating reliability capabilities

Planning incoming test

Planning incoming inspection

Formulation and issuance of test procedures

Formulation and issuance of inspection procedures
Implementing test and inspection procedures

Purchase of test or material for devices (not capitalized)
including procurement planning

Purchase of inspection devices or material for devices (not
capitalized) including procurement planning

Construction of test devices (not capitalized)

Construction ot inspection devices (not capitalized)
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28.
29.
30.
31.
31.
33.
34.

36.
37.
38.

40.

41.
42.
43.

44

46.
47.
48,
49.
30.
51.
52.
53.
54.

55.

Design and devehspment of test devices (not capitalized)
Design of inspection devices (not capitalized)

Design of measurement devices (not capitalized)

Design and development of control devices (not capitalized)
Rental or use charges for others' inspection equipment
Rental or use charges for others' test equipment
Depreciation write-off for capitalized inspection and test
equipment (may be different from tax write off)
Formulation, issuance,and implementation c¢f process controls
Development oi process controls

Review of product packing

Training and education of inspection employees for quality
Training and education of test employees for quality
Training and education of special process evaluation
employees for quality

Planning quality training and education

Conducting quality training and education

Employee certification and training for training for
certification and recertification (does not include instruc-
tion for achievement of normal proficiency)

Training and education of production employees for quality
Reliability engineering benefitting quality

Other reliability activities benelitting quality

Retocling because of corrective engineering

Rewcrk of patterns, molds, or jigs due to low quality
Rede~ign of patterns, molds, or jigs due to low quality
Refabrication of patterns, molds, or jigs due to low quality
Quality review of tool design

Tool use coordination

Production equipment qualification and recervification
Customer contacts for quaiity purposes not failure analysis
efforts

Evaluation of customer quality requirements and existing

plant capabilities
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03.
LI
65.
€6.

67.

Formulation, issuance,snd impiementation of quality plans
Formulation and interpretaticon of quality standards
Formulation and coordination of specitications
Prescribing and recording pelicies and procedures for
quality assurance

Planning and performing process capability experiments
Anelysis of pre-production run data

Analysis of quality interence data prior to product
shipment

Evaluation snd audit of entire quality assurance program
Evaluation and analysls of eant.ire quality cost data
Quality inference data analysis

Defect inference data analysis (failure analysis data
analysis)

Process control date analysis

QUALITY AND DEFECT INFERENCE COSTS

1.

(A

10.

11,

Maintenance of test equipment

Maintenance of inspection equipment

Calibration of test equipment

Calibration of inspection equipment

Calibration of production equipment

Maintaining primary standards

Calibrosion laburatory for gauges and measuring devices
Failure analysis including cause of scrap and cause of
rework; can be further broken into wages, rental of
equipment , equipment not capitalized, supplies, and vendor
contac: s

Failure analysis of purchased pirts including investigation
of cause of scrap and cause of rew.trk,; can be segregated
into wages, equipment not capitalized, rental charges for
equipment , supplies, travel costs, and vendor contacts
Field failure analysis for purpose of taking corvective
action for tuture production

Failure analysis consi<ting of special testr and inspections
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Vendor charges for failure analysis

15.

19.

ro
o

24,

26.

28.

Final test at customer's site; can be broken into salaries,
equipment. not capitalized, rental charges for equipment,
supplies, travel expense, and subsistence

Final test in plant by sampling techniques; can be broken
into wages, equipment not capitalized, rental of equipment,
and supplies

Final inspection in plant by sampling techniques; can be
broken into wages, equipment not capitalized, rentai or
equipment, and supplies

Portion of 100% final test chargeable to quality inference
Porticn of 100% final inspection chargeable te quality
inference
Cutside laboratories charges for tests on finished goods
Portion of 100% laboratory final test chargeable to quality
inference
Inspection and release cf finished prototypes or first
finished units
Test of finished prvototypes or first finished units
Incoming test by sampling techniques; can be broken into
wages, equipment not capitalized, rentsl of equipment,

and supplies

Incowing inspection by sampling techniques; can be broken
into wages, equipment uot capitalized, rental of equipment,
and supplies

Portion of 100% incoming inspection chargeable to quality
inference
Portion of 150% incoming test chargeable to quality inference
Outside laboratories charges for tests on incoming material
Vendcrs charges for tests on incoming miaterial

Laboratory test of incoming materials by sampliug techniques;
can be broken into wages, equipment not capitalized, rental

of equipment, and supplies




29,

30.

31.

32.

33.

36.

Yortion of 100% laboratory test of incoming materials charge-
able to quality interence

First piece inspection; can oe broken into wages, equipment
not capicalized rental for equipnent, and supplies

First pilece test; can be broken into wages, eauipment not
capitalized, rental tor equipment, and supplies

In-process inspection by samyling procedures,; can be broken
into wages, equipmen. not cap taliczed, rental for equipment,
and supplies

In-process test by sampling procedures; can be broken into
wages, equipment, aand suppiies

Pertion of 100% in-process inspection chargeabie to quality
inference

Porzion of 100% in-process test chargeable to quality
inference

Portion of 1007 laboratory in-process test chargeable to
quality infercace

Qutside laboraterics charges [or tests on in-process material
Process control tests; ¢:n be broken intoy wages, equipment
not caprtaliced, rental for equipment, and supplies

Cost of produc. destroved in testing; can be divided into

ess control

)
(o]

incoming, in-process, 1irst piece, and pre
Auditing systems and procedure-

Auditing product gualicy

Auditing process control and process contrae! tests
Audit of product pac<ing

Vendor sudit

Audit activities to evaluate end product qu2iity and reliability;

. . . o e
including auditicry systems, procedures, calculations and

pertormince
survetrllidance of specrac operation:s «nd processes
Vendor quailtty survelliance

M -
Insprction suppiies

P

P,




49. Test supplies
50. Tests for evaluating end product quality and ieliability,

includes life, environment and reliability te ts

51 Set-up for test

52. Set-up for inspection .-
S3. Test ¢f product | 'en’ng

54. Inspection of product packing

55. Quality checking operations by production employees

56. Inspection and test activity to review tempiates and tools \
57. Keipspection of jigs and rixtures

58. Requaiification tests of tocls and processes

59. Inspection and test activity to give data on efrectiveness

of corrective actions
6C. Reports of inspections
51. Repurts of tests
2. Data vrocessing, filing,and summarizing

IMTERNAL RESULTANT COSTS

1. Portion of 100X tinsl test due to need to eliminate defective
product
2 Portions of 100% final inspection due to need to eliminate

defective product

3. Portion of 10C% laboratory final test chargeable to need to
eliminate detective praduct

4. Porzion of 100% incoming test cnargeable to need to eliminate
defective product

5 Fortion of 13J% incoming lnspecticn charxgeable to need to
eliminate defective product

6. Portion of 100% ilaboratory test of 1ncoming miterials
chargeable to need to eliminate defective product

7. Portion ot 1OU% in-process tes: chargeable to need to
elimicate defective product

~hargedble to need to

-~
poo
)
]
¢

8. Portieon of i100% 1a-process inspe

eliminate defective product

e




Porti~n ot 100% laboratery in-process test chargeable to need
to eliminate defective product
Material Review Board activities either formal or informal;
may be subdivided into disposition 1§ scrap, disposition is

rework , disposition is duvmgraded material

11. Reworx {(includes failure correction in detective product);

mdy De diviced into (o) produced internslly and (b) purchase

mdterisl; (@) mav be then divided 1rn » inspection and test

vy
<
"
o)
o~
s
-1
o
(99
4
r,
r~
e
s
n
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re
<
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ral inspecticn aad test data 2

1
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13, Inspection of reworke. méferi

iesf Ol reworRed mdlteTlal

Ry S £ oepndar ¥
RUeWwOork tault o vendaor

E |
1 crap; production error; may be divided into produced .
be Jivided into »: oduced
Candeliing E
be
Y sy, taunlt opovendor
ocuct due
s . . . °
Ras more than salvags value - ]
dnLime Lo P
E . ‘.!
B SR G N 73

defects (nol 1O screening) L’




27. Extra tests due tc product defects (nod 10C% screening)
28. Incidental costs of scrap
29. Incidental costs of rework
30. Replacement of lost material
31. HKeplacement of material damaged berween departments
32. Rejection report writing and processing '
33. Extre rvecord keeping cdue to defective preducts
34. Dburden arising from exvess produchion capacity necessitated
by defectives
EXTERNAL KRESULTANT CGSTS !
1. ¥Tield cemplaint investigation for purposes of taking voluntary
correctrive action on eguipment ncw in customers’' uSe;, may L&
caivided int. wages, travel expense, subsistence, equipment,
and supplies
2. Field compiaint irvestigation fov purpose of in-guarantee
corrections; may be divided into travel, subsistence, wages,
equipment, and suppli=s
3. Field complaint ne_ .iations with cuStomers
4. Field repair performed voluntarily to prevent future customer
complaints
5. Field secvice performed voluntarily to prevent future customer
comp!tints
6. Engineering for in-plant correction of Zield complaint
pecause of expressed or implied guarantees
7. Engineering for field correction of field complaint because
of expressed or implied guarartees
8. Repairs for in-plant correction of field complaint because of
expiessed or implied guarantees .
8. Repairs for field correcvion of field complaint because of
expressed or implied guarantees N
10, Preduction for in-plant correction of field complaint because
ol expressed or implied guarantees -

11. Production for field corvection of field complaint because of

expressed or implied guarantees
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Sevoidads

SET

J eI

e

(=
W)

(i)

10,
il.

(%]

Service Tor in-plunt correction of field compiainit because

of expresved or implied guarantees
Service for fisld correction of field complaint because of
expressed or implied guarantees

e

¢ because of expressed or

Biliing adiustmeni cr allowar
implie. gucrantees

or reiiability incentive fees

Business colicy concessions to customer (not part of guality

Planning gualiity cost analysis system

Administration costs; includes elements not logically a part
of quality creation, quality inference, or defect inference
Accounting and dats processing costs incurred in azcumuiating,
analyting and veporting quality and relilability data

Handling and records control of equipment in storage or in
transport to calibration laboratcry

Cost of power onsumed In test, inspection,or quality assurance
department

Value ¢f floor space used primarily for inspection or test
Equipment depreciation; remaining book value at time of
replacement of capitalized equipment

App.oval by outside agencies such as Underwriters Laboratory
fees, product indorsement fees, insurance underwriters,and
cutside test labs

Control of stores tculs

Peviodic inspecticy of stored tocls

Qu-lity and reliability studies for bid proposals
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