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IDENTIFYL,G EFFECT OF POTENTIAL
BUDGLLLES O PROGRAND QUTPUT

The difficulty in measuring costs and benefits, especially in nonprofit
organizations, does not, of course, prevent analysis of resource allocatfon within
this framework. Ia fact, such analyses are routinely rade thrcugh implicit
assumptions about costs and bLeunefits and thoir relationships. This pajor proposes
a procedure for ra<ing these assumptions explicit,

In Part 1 the paper will descridbe a methwod for developing {nput and output
(or perforaance) scales; for {dentifying thz trade-off between inputs for several
levels of activity turouga identifying points on .ue Engel curve; ani for measuring
the effect on prograu output of the points identified on the Enpgel curve., Part 11
will reporg on two applications of the tecnnique.

PART 1
COST BENEFLT AYALYS1S

As with any cost benefit analysis, tue technique nroposed ldentifies the
effect on output of differcnt input levels. It does so through {dentifying for
a series of budgets preferred conbinations of inputs allowed dy each budget and
conparing thesc preferences witihh output as tepresantel by a scale. If one were
relatively free to trale off among three iaputs, then, for ecach of a series of
budgets, he could iniicate that input nix vhich he thinks would best accomplishu
the goals of the prograt~=~at lcast as he sees them. If one taen had an output
scale, each of these preferred input cozltinations could be compared with that scale
to estimate what dutput could le achieved.

Ideally, tufs analysis should be done through i{dentifying production indifferenc-
curves (transformation cutves or 1soquants);l consunption iniifference curves;
and the Engel curve2 (coasunption~income graph) as descrited by points of tangency
of successive production and consunption indifference cutves as resoutces inputs
are increased., This wvould mean fdentifying tie curves or functions in Chart 1
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which {llustrates a series of {adi{fereuce curves and four tanzency points on the
Engel curve A, 38, C, and b, [Tue X and Y axes represent two inputs jnto the pro-
gram and the Engel curve indicates the preferred pattern of ipputs., As illustrated
in Chart Il, the Engel cutve is then related to outpui indicating thec level of
output to be expected fromu successive points on the Engel curve which, of course,
reflects levels of fuput. This approach differs from the ideal cost»uttlity3
analysis whicih seeks to relate input to output through a production function.a
In the approach being set forth here the production function is implied by the
trade-off of inputs as expressed through the Engel curve. Olviously this is a
consunption approach to the analysis.

Ideatifying all of the functions {llustrated in Chart I would be very
difficult 1n nost situations. &t alternative to doing 10 is simply to identify
a serdies of tanpency points. This would give some information on the location of
tiie Engel curve and allov a cumparison with output. Asscoing that the poiats of
tangency are counsistent with the teclinical limitations on the use of resources
and with the indifference consumptions function, marginal productivity and nar-
ginal utility of tha various allocations would be reflected.
DEVELOPING OUTPUT SCALE UR OBJLCTIVES OF PROGRAM

While 1t is Jdifficult to identify output of programs such as hospitals,
libraries, and research and development, it can be approximated and in practice
is done through ctude surrogates. An underlying assumption of the output scale
proposed hete is that i{n vittvally any process of evaluating resource allocation
some empirical referents for outjput are used waether or not their usefulness is
empitically or logically established. These refetrents could Le ifdentified through
detailed interviews with appropriate people to provide the basis for a scale. The
interview could secure infornation on how these indivicuals view the nission of
the progran and the teferents they use in the fdentifying performance of the pro-

gram. The evphasis in the interview would be to secure empirically identifiadle
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CHART 1

Expressed Trade~0ff Between Two Prograu Inputs Giving Engel Curve. (Income-
Consumption Graph) :
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CIIART 11

Assumed Relationshiip Between Program Input and Output. (Production Functfion)
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phenomena, ''proxinate crltcria,'a used by these individuals i1 considering their
progran's opernuon.5
Using this information it would then bLe possible to descrite different levels
of output moving from a low point to a high point of quality as viewed ty the
interviewee., Possibly the bLest vay to do this would be to prepare a rather
detalled description for several levels waich will clearly be nutually exclusive.
One could in this way construct a unidimensional, partially ordered scale. One
night describe 3everal aspects for each level making sure that ecach aspect
described 13 clearly different from the same aspect on other levels. One would
have the following arrangement:
Qutput Scale
Aspect ) Aspect 2 Aspect 3 Aspect & Azpect t

Level 1
Level 2
Tevel 3
Level %

Level n

In this table each cell in each colusn represents a detailed description
which will be difforent and mutually exclusive from the items atove and below
(sore aspect:, of course, oigit not be applicadle at all levels). This will
fnsure that ecach level {3 clearly not ovetlapping with any other.

In prepating an output scale for a r~atk's picnic facilities, one could use
three aspects: condition of the facilities, quality of the facilities, and
user satisfaction. For each level one ¢an thea write a descriotion for each aspect.
For the highest level the lescriptions would indicate the very best situation
vhere the facilities wore of the best quality, kept in the test of care, ard pet
all the needs of tne users. As one moved down the scale, one would have three
descriptions for each level of a situation which was less desirable than the one
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above 1t, but all descriptions would be clearly not overlapping. If based on an
interview, the descriptions should reflect as closely as possible the empirical
veferents of the respondent., One could proceed to develop a scale for other
prograns of the park or one for the park itself.

The validity of such an output scale would be no greater than the validity
of the referents themselves., Such a scale, if nothing else, however, would at
least make explicit the empirical evidence being used to identify output of the-
program. Assuming it has some reasonable validity reflecting the experfence and
understanding of the individual or individuals from whom tho Jata were secured,
one would have some cmpirical information to use in considering resource allccation.
IDENTIFYING POINTS Oil THE ENGEL CURVE

To estimate poiuts on the Engel curve one needs to prepare a scale for each
input. This ¢an be done as it was done for the output scale. One can prepare a
set of descriptions for eech input, proceeding to describe aspects for wach input
for as wany levels as seeus appropriate. In the cas: of an input such as personnel,
for exanple, one might have described several levels of thiree aspects--expericace,
education and number. (In a matrix as illustrated in the previcus section, one
wotld title it "personnel"” {instead of 'output."”). Wwhile one would have only one
matrix for output, he would have one for each input.

Next one would secure cost data to egtimate the ¢cst for each level of each
fnput. Using this information one can tnen prepare a guestionnaire based on a
series of budgets which for the vespordeat would only be identified by a nunber
or letter, The questioanaire would fndicate the Jifferent condbinations of fnputs,
fn teras of levels, that would te possible for each budget. The questionnaice
might appeat something like the following for a particular budget. In this
exanple, the tespondent would te asked to select configuration 1, 2, 3, or &, and

thus decide which of his three inputs would de at level three and which at level
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four. Similar options would Le given for all other budgets. The number of con-

figurations will typically increasc as the budget increases.

Budget A
Configaration 1 Configuration 2 Configuration 3 Configuration 4
Input 1 Level 4 Level 4 Level 4 Level 3
Input 2 Level 4 Level 4 Level 3 Level &
Input J Level 4 Levei 3 Level 4 Laval 4

1n going over the choices available with each budget, the respondent nust
consider the trade-off between tue various resource inputs. The questionnaire
itgelf presents for each budget several points on a production curve or isoquant
and hence the respondent's choice vill represent that point closest to a tangency
point on his preference curve, a point on the Engel curve. $ince each budget
represents only selected points on the {soquant, the respondent's choice may not
precisely represent a tangency point btut tue lbudget configuration closest to a
tangency point. 3y increasing Lulget choices one can come closer to the true
point on the Engel curve. A second questionnaira could bLe prepared once the
general ates of tangency has bLeen located.

In nany, 1f not most, situations it will be quite difficult to estimate with
a high depree of accuracy tue relationship of each budget to the varfcus /rput
levels., One would in effect be working witn production indifference curves that
would have to be thought of as wise curves with the width indicating the error in
the estimate.
RELATIG ENGEL CURVE TO OUIRUT

Identifying points on the Eagel curve gives information on a person's pre-
ference pattern or trade-off among availadble fnputs but does not irdicate what
output levels can be achieved. It would, therefore, be very helpful to know
gometaing of the relationship bLetween the points on the Enpel curve and the out-

put scale.

'



Assuming that the respondent would like his cholce beliavior at least in
resource allocation to Le consistent with tie axions of utility theory7 in that
hiis clioices will be consistent and transitive, then une can use the procedure
described by von Neunan and .'iorgenstern8 as well as by others in later works to
measure the utility of cach gelected input configuration {estimated points on
Engel curva) in terms of each point on the output scale, These input configuratjons
are the ones selected by respondent through the procedure described in the
immediately preceding section, Using such a lottery or gaming device will allow
one to construct an index comparing the respondent's input making explicit the
effect of each configuration on oulput that the respondent expects,

The procedure allows one to measure tae respondent's expected utility for
each input configuration in terms of performance as represcnted by the points on
the scale with which {t is being compared. The respondent is in effect being
asked to weigh in his mind the ocutput ne thinks he can secure from a given input
configuration with a given chance at a certain output. He must decide if the out-
put he thinks he can secure from a given input conflguration efther excecds or
is less than (say) a 50X chance of achieving a specified output, and at some pointk
be indifferent waere hie has a choice between 100X chance of receiving a given
fnput and a 102 chance as point 11l on the scale. This would veflect a low
utility for that fnput configuration compared with point II1 on the scale.

It i{s, of course, iaportant to recrphasize that the cost estinates be
sufficient accurate to give the respondent realistic choices. Furthermote, the
input and output descriptions must be consistent with the respondent's concept
of input and output and of program goals. This will reduce his uncertainty about
the context within wirlch he 13 to answer and will more accurately reflect his
assumptions,

The respondent's indifference points could be displayed in the following
mannet with the entictes in the cells indicating point of indifference.

8
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Budget Configuratica Cutput Scale Yhere Each Toint (lLevel)
Profercnces (Poluts oa Lquals Utility of One
Engel curve)

1 31 11 w
dudget &, .J5 .25 69 .90
Budpet b’3 «15 <30 1) 100
Budget C, W20 35 05 10¢

Each percentage i{ndicates the point at */aich the razpondent is
indifferent belween that opportunfty ts acnieve the leve) at the hesd of tie
columi .ad a 1037 cuance (o receivc tne btudzet for tinat row. Junder the
secoas colurn, for Rudzet 33 tha respouadent i3 indifferent between a 30
percent chance at Level II and 4 1JJ0 percent chaince at the budget. Above
30 peruent ae would prefer the level lut belowr 30 percent ae vould prefer
the .u!.et., the figures for vcach budget indficate what the responlent tuinks
of ti :otential of each bLudjet in torns of cach level., The ailcher the
level the lower tae valiae of cach budget in teris of that level.

T could conpare each budget caoice only wvita level one va the ouljput
8ca’ “'ng Just the first column. By comparin), however, witi each point
6a ¢ . ,tput scale, one has alditionel information to analyze the cutput
scale and to securd some insigit into tihe respondeat's assumption about tae

marginal retutns as i{nputs are fucrcased.
UTILIZLNG TnB TEGIGIQUEB

Tre principal velue of the tachnique 13 making explicit peorla's
assumpticns about the relationsaip of rescurce inputs and empirical inilcants

for a program inctluding assutptions avout facremental changes in resoutce
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allocations. [Ihrough making the assumptions explicit tre techuique provides
a basis for analyzing the program and for digcussioa by Intercsted partles

of resource allocation to the program. If tite technique were used to secure
the assumptions of several people concerning the program, tails information
could ve used to clearly identifv diffcerence of opinion and provide a basis
for developing a concensus conceralng the effect of resources on the program,
If tue technique were used for several programs, it would provide assistance
in comparing the relative effect on tie programs of increases in resource
allocation,

fhe techinique can also be used to analyze t'ic logic of the assumptions
being wmade i resource uses. Inconsistencies could be exposed, for example,
betwean trade~off expressed 1in tue Eugel curve and the output scale.

Even if tne entire technique is unot used, aspects of it can still bhe
of use. The Suégested scale for ideantifying output for example can be used
sinply to make explicit what the empirical refereats are for identifying the
output of a program wihich in tur: will {ocus attention on being explicit
about tne purposes of the prograin., It will ideatify the referents used by
thae respondent in the preparation of hudget recommendations and thereby
provide a basis for revicwing thieir usefulucss as proxies or surrogates for
the objectives of tue program. As long as the referents are not made explicit,
such a review might not be easily made. One also has the basis for a review
of the program objectives.

I'he output scale can provide an alterrative fo the use of a single factor
in the evaluation of a program. Sou often an casily identified single factor
i1s used because of its availability even thougn tlie rationale is weak. For
example, tne number of books In a library is typilcally used as a measure to
glve some ifundication of the usefulness of a library or the effect of resource
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allocation to the library. In neither case is the number of volumes very
useful vecause it leavessunsald the quality of the books, the appropriiteness
of the LOORS, and tue quality of library scrvice.

Another possible use of the output scale then used without the other
elements of the teciinique discussed would be as an 3lternative to the typical
statement of goals and objectives which are develuped to guide the performance
and evaluation of a prograwn. These statemcnts are usually not operational
and where they are, they reflect only one level of operation or achievement.
In providing several possible leveis of achievement in empirically identifiable
terms, an aduinistrator is in a nuch better position to conceptualize tie
possible achievenent of his program.

Where one can identify points on the Engel curve, lhe can estimate roughly
the shape of the curve. This provides Information on tie trade-off between
input and output for different levels of resources. Tie curve provides the
basis for predicting what a person may do 1f resources available to him vere
changed. The curve, by making explicit his preferences in resource use,
provides the basis for discussion with others conceraing the use of resources
in tihe program. If the curve werc developed for eacn of sevaral people, then

tite information could be used to reach a concensus on resource usc.

APPLICALIONS OF TuE TECHNIQUL

Tnis teclinique can be used to make explicit the assunptions of people
regarding the effect of resource allocation for a variety of types of programs
where output is not clearly defined as a specific product or group of prcducts.
It coulr he used in the analysis of programs administered by municipal govern~

ment to provide recreation, police, fire, garbage collection, or streat

O
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naintenan:e Gdaather than sceking some form of unit cost per product or service
one could usc this technique which could provide much better information. It
would not be as satisfactory as a unit cost study that a manufacturer night
compute but would be an improvement over vague assumptions and guesses that
might otherwise be used. For example, developing the output scale for a parks
program would make explicit the purpose of a park and the referents for
identifying the degree co wnich the purpose 1s accomplished. The complete
analysis would make explicit the assunptions of people involved in the
administration of the park and help to identify differing assumptions that may
exist among tiiem. In making the assuigptions of all these people explicit, it
would focus attention on the analysis of these assumptions. Using this technique
to analyze each of the city's programs would make possible comparing resource
allocation among the various programs.

Similarly, the technique could be used at state and national levels for
analyzing programs. It could be used in analyzing sections of a program as
well as total programs. If tne techaique vere used to analyze very large
programs, it would, of course, Lecome an expensive task. Developing input and
output scales for a national program in parks and recreation and securing
cost data would be a forizidable undertaking. Yet extensive rescurces are
allocated based on assumptions made by various officials concerninz the effect

of funds on programs and makiny these assumptions explicit by this technique

vould be a useful service. C T

. P —

ainsgstaln NNl The alternative would bhe to

limit the analysis to subprograms. This technique could be used in conanection

with program budgeting whereby it would be applied to each of the identified

12
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programs of an ageacy for Jhicih separate budgets uand cconomic analyses were
neaded.

In a business firm there arce possibilities for using the technique where
funds are expended for projrams wiior. output is difficult co define. Some
aspects of public relations prograus supgest opportunities, Other ooportunities
nigint te found in prograns for researcus and information gatherinz and for
programs granting funds to educational aad researcir agencies,

In a university the tecanique could be used to analyze the programs of

acadenic departments. Identifyir; output referents for acadenlc departments

tnrough a scale would alone provide very useful information.
LINITATIONS OF Tilk TEC.JIIQUE

Ine obvious limitation of the teciinique is tnat the most it may o is
make explicit pcople’s assumptions, It does not in itself establish the
validity of tae output scale or of the relationship between input and output.,
It can, of course, provide a busis for doing this. The tecinique does not
provide much information on the respondent's assumptions about the production
and indifference curves other tuan as they are reflected in points to identify
tite cagel curve.

The value of tae technique relies heavily on the ability to secure from
a respondent information on nis assunptions avout the effect of resource use
and/or the empirical criteria trat Yie uses in evaluating program performance.
Such information will bLe Jifficult to secure where tiid2 respondent has not
given nuca tihought to the empirical aspects of nhis program's performance or
als assunption about relationsnip of resource input to resourca output. Uhere

he has he may still nave difficulty expressing himself on these points.

O
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The tecnnique relies on the availability of neople well acquainted with
the progvam, Only pecople well acquainted with the program can le assumed to
have formed useful ideas about output of the program and the effect of resource
allocation. The technique also depends uporn the respoundent's btehavior in
adhering to the axioms of utility theory and the responuent's ability to
respond to choices stated in terms of probability,

The technique can probably be used nost easily with relatively small
programs., As the program becomes largeg, Lt may be more difficult to secure
the necessary information and yet as programs become larger, it is more vital
to make explicit people's &ssumptions about the program.

Tne technique, of course, suffers all of the limitations associated with
securing information from people about their opinions through interviewing,
such as the problems of securing cooperation, candidness, understanding inter-
view questions, and all the others. 'The use of the technique requires a

skillful investigator,

14
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PART 11

EMPIRICAL EXPERIENCLE WITH THE TECHWIQUE: A HOSPITAL FOOD SERVI IE

The technique was tried in two situations: the food service and
the pharmacy of a small hospital,
DESCRILING FOOD SERVICE INPUTS AND QUTPUTS

A detailed interview was conducted witih the individual directly in
charge of the food service who administers its budget and originates
reconmended changes in that budget. An open ended questionnaire was
used to guide the interview which was conducted by two people, one
carrying the burdeu of tihe interview and the other recording the
responses,

There was no particular trouble sccuring detailed descriptions of
the inputs viilch were readily and easily identified empirically. Securing
a description of output was a little more difficult. As might be imagined
the first description of output was in rather general and nonemnirical terms.
One of the key questions yhich helped to focus the respondent's attention
on the empirical aspects of output or performance was to ask what specific
items would be noted 1f asked to evaluate the performance of another
hospital food service with a view toward maling recommendations for change.

Estimating Points on_ the Engel Curve

Based on the interviews, the inputs were analyzed and grcuped into
four categories: supplies, personnel, space, and equipment. Four levels
for each of thesec categories were described moving from a situation of
rather meager resources to one with quite ample resources. For each
category geveral aspects were described to reflect, for example, both quantity

and quality. The descriptions were as empirically oriented as possible,
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Jnce the descriptions were completed, they were submitted to the
respondent to insuve that they were consistent with his frame of
reference for describing inputs into the food service program. The
respondent reviewed the matcerial, raised questions, and made a few
suggestions. The descriptions werce revised to reflect suggestions and elim-
inate misunderstandings.

Data were secured to determine the cost function for each of the
four categories in order to estimate the cost of the inputs for each of
the four levels described. There was no particular problem in securing
the cost data with the exception of space which involved building
depreciation. The objective in sccuring data was to insure that the
questionnaire to identify preferences and the points on the Engel curve
would be realistic for the respondent--so that the choices would bte
consistent witi his experience and to be typical choices made in the
administration of the food service as allowed by input costs.

Using this cost data, the questiounaire was prepared indicating the
alternative input mixes possible for a set of budgets. The respondent
was not told the auvount of zach budget. The budgets were identified
only with a letter so that the respondent received a questionnairz with
twenty-seven budgets identified by letter and an indication of the
various combinations of inputs possible for each budget moving from a low
to a high budget. The respondent was allowed to keep the description
of the inputs while seclecting his preference for each level. This gave
twenty-seven estimated points on the Yngel curve. It is assumed that
the points did not fall on & smooth curve because of the lumpiness with which

some of the resource inputs came (personnel, equipment, space).
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Prepariny the Output Scale

Again based on the interview a four point output scale was prepared
with a detailed description prepared for each point witi, reveral aspects
described. It is shown in Addendum A. Again, as with the description of
inputs, the respondent was asked to review the output descriptions and Lo
raise questions and make suggestions. The output description was then
revised.

Identifying Relationship Detween Inputs and Qutputs

Using the technique described in Part I for measuring utility,
the respondent tras asked to make a choice between input configuration
selected from those allowed by the smallest budget configuration chosen and
the louest of the four pointe on the output scale. The respondent was told
that he had a fifty percent chance of achieving Level IV output or a 1007
chance of receiving the particular input configuration involved. The odds
were then varied to estimate the point of indifference, changing the odds
in steps of ten. If the respondent preferred the budget even though the odds
of receiving the given output level configuration reached a 100%, it was,
of course, assumed that the respondent felt quite sure that with the given
input configuration he could more than achieve the given level of output being
compared,

Ouce a point of indifference was found, the interviever went to the
next budget and input choice. The interviewing procedure sought to place
each budget choice somewhere between two points on the scale or below or
above tne e¢nd pointa., In the interviewing process 1f when asked the first
question (comparing a 100% chance to receive a budget with a 507% chance

to receive a given level) the respondent selected the budget, then the
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chance to receive the level was increased 1a steps of ten until indifference
was found. If he 3elected the level then the odds to receive Lhe level were
decreased by ten until indifference was founl, The results of the interview-
ing are sihown in fable I and Chart IV,

Ia the case of budgets A and © tiie respondent preferred the budget even
though his chance to receive Level IV output was set at 100, This meant
that the output stated for Level IV was so low that the respondent felt that
with budgets A and o he could achieve at least Level IV 1if not a little more
than that. Since the respondent was indifferent between 109% chance at lLevel
IV and a 120% chance at budget P 1t was assumed that the point of indifference
for C would be above Level IV, As th: chart shows, he preferred C until the
chance to receive Level III dropped to .2). In the case of budget G he
preferred the budget even where he had a 1007 chance to receive Level III. G
was then cowmpared with If and the poiat of indifference was ,19, This infor-
mation would indicate that the respondent felt he could achieve Level III and
possibly scmething beyond that. In some cases budget increments were so
small or had so little effect on critical resource choices that respondent saw
little difference., See, for exanmple, choices for budgets P, Q, and I. le mnay,
for example, have been more interested in increasing personnel which required
a fairly large budget increase than increasing supplies made possible by small
increments. Budgets V, W, and X took program atove Level I. As the budgets
are increased one nas some insigiit into what the respondent thinks can be
achieved witn the budgets. The comparisons are rough but they do give an
insight iato the vrespondent's thinking and express his assumptions quantita-

tively.
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TABLE I

POINT OF L.ADIFFERENCE BEIWEEU A SCRIES OF BUDGETS
AlD QUTPUT LEVELS OF FOOL SERVICE

roint of Indifference lLevels

Budpet I 11 IIn w
A 105
[ 130

.20 100

40 100

L 40 100
F 40 120
G 19 102 109
i .10 100 105
40 100 100

J .40 100 120
K 40 100 192
L .30 100 170
il <30 100 100
d 199 107 130
0 .89 100 17
P .40 100 109 190
3 <40 1069 109 100
K 40 100 100 179
5 .80 103 100 100
T .30 100 100 100
U 80 100 100 100
v 100 100 100 109
W 100 109 100 12
X 100 109 109 101
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In Chart IV the poiuts on the X axis are ecquidistant siace the X
axis represents the budget and budget increments were equal. The
distance between the four polints on the Y axis, however, is not
necessarily the same. The chart is drawvn to assume this but that is
not necessarily the case. The detailed descriptions assume they are mutually
exclusive but that is all. The interviews with the respondent suggested that
tne distance betwecn III and IV was considerably greater than between II and
II1 and that the distance between II and III was somewhat greater than I
and II, but not very much. The distance between the four points vas
not measured but the next test of the technique explored this problem.
EMPIRICAL EXPERIENCE WITH THE TECIL{IQUE IN A HOSPITAL PHARIACY

The procedure followed with the pharmacy was essentially the same as
that used in the food service with a few exceptions. The output scale
(see Appendix B) had five instead of four points to make possible the use
of a device described below to secure information on the I!istaace between
points on the scale. In input, ‘‘space " was not used because it was not
a critical factor as in the food service and because of problems in
securing meaningful cost estimates. The total number of budgets used in
estimating points on tue Engel scale was reduced since there was not the
resource lumpiness found in the other operation. The interviews to
secure data for the descriptions were taped because it became quite
evident in the first interview that a complete transcript of the
respondent comments was important if not critical in preparing the descriptions.
The principal difference from the technique used in the food service was
in the procedure to ccompare inputs with outputs. Instecad of just one
intervieu several were conducted to test alternative approaches to the one

used in the food service study.

O
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First Intcrview to ldentify itclationship Between Inputs and Jutputs

Using the technique descr.bad in Part I to wmcasure utility, the
respondent vas asked to conpare cach budgetary clioice with each output
level. & set of cards was prepared which Identified the dbudget and
listed che configuration of inputs which the respondent had selected
for that budget. ‘lhe respondent was then told that ne had to choosc
between a fifty percent chance to receive that budget or a 10 chance
at level V. Vhen a poiat of indifference was found or the respondent
did not change from iis first preference, he vas then quzricd in a
slnilar maaner but asked to coopare tie ziven budget with level 1V,
than 111 and 80 on until liis points of {ndiffcrenca vag found betwcen
that budget and cach of the five poinis on the oulput scale.

The results of tha intervicew are shown {n Table 11,

TABLE II

Foint of Indifierence Where Ntilicey
of Lach lev~l Basad on Each Bulget

QUTPUT
Budget I u m 1. v
A 0 0] 0 Q 0
3 0 70 .25 +60 ¢
c 50 99 .35 .35 0
hi 76 N A0 .30 0
L 39 S0 40 W30 Y
F V) .90 45 0 V]
¢ iy | ] % .20 o}
d vk 80 .30 .30 2
{ 20 10 .20 30 9
J 139 b 30 .30 9
K R0 .70 .40 o 0
L 9) Ay k4] .22 .30 0

Y
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Since in the interview, the steps in the questioning when
changing the odds were 10% at a time (50X chance, 4C. chance, and 8o
on) the point of indifference would be betwecn the figure in the table
and ten percent gbove, In the column under V, tha points of indifference
wculd be betuween 0 and 10X.

This table in effect compar2s cach level of output with cach
budget, 5o that in reading from the right to the lcft one gets a mcasure
of the utility of each point on the output scala in terms of the utilicy
of the budget for the row being rcad. VYor example, level V clearly
has a very low level of utflity in terns of auy budget. This is the re-
verse of what was dona in the food service test.

This table was prepared to give some {naight into the diffarence
betwveen the five points on the scale which it ducs. The distance bo-
tween IV and V scems to be greater than between 111 and IV. Th2 spacc
between 11 and 1!1 scems greater than the provious two vhile the space
betwcen 1 and L1 sects not as grcat as uny of the rest. Onc could

duvelop neasures of the distance using this data.

econd Iatervicw to Identify Relstionships Butweer Inpnt and Qutput

- ————

In the Second intorview the process was revetsed {from the first.
ihe tespondcat was asked to compard cacn budgset choice with cach level
but was told that he had a 50 chance at the level and a 100X charce at
the budget, fthis technique gave the information that was securoed
fron the respordint in the case of tha food s.rvice plus a gteat
deal wore.

The results of this {nturviiw are given in Table 1M1 (theose not

in parcntiesis). In this casc the table ¢an be {nturpreted as giving

2J
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the utility of cach budget in turms of level of output. 4s onc

«cads down column one he, in effect, rcads the utility of each budget
in tcerms of Lovel I of output, Where therce 13 ¢ 00X this means that
that lcvel or onc higher could be achicved with the given budget.,

As onc will note, there arc some odd figures in Table III. In
column I, budget A, for cxample, 18 given a rating of 80 wvhich sccns
odd. Buecause of such items, the rospondent was asked to g0 over thz
table and fnsert in par:nthesis his estimatce of what he thought he
could do with cach budget in terms of cach level of output. Some in-
consistencies remafned. For example, with budget D and B it would
appear that {f the lLudgets would allow a 53 and 30 percent chance
respectively of achicvving level 11, thuy should allow at lcast that
with lcvel II1 rather than 20ro as shown,

The table fudicates tnat the ruspondent focls that with any
budget he can at least achieve level IV, Therc 18 some differentia-
tion between what he can do in achicving levels 1, 11, and 111 but
not a great daal.

1t was folt that the redundancy of information in Table 3 would
help to overcome problens of communication with respondcot as well
as his ability to analyzc deciefons within thc context of tho standard
gamble in masuring utility. It is felt that the tabl: docs do this
in giving & rcasonable estimate of what can be accomplished. Some of
the appar.nt inconsistciice 1s due to the estimate of tha Fngoel choices
and som: tituations crcatad by Jiffetent budgots vhen coavared with
each othicr. This was true in both Interviows and b.eause of the

problem the additional cstimates ara helpful,

21
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TABLE III

LEVEL OF OUTPUT POSSIBLT WITil A~L BUDGET INPUTS

BUDGL: 1 1 11 11 II1 111 Iv_ IV vV Vv
A (0}80 {070 (0}70 A{100}100 {100)100
B [0]70 2(5]70 (0}60 (100]10¢  (100)100
c (10)80 {75)90 *(90)109 (100}190 (1co)1oe
D (0)70 x(50}60 (0)100 {100)190 (100)100
E (0)8o *(30)80 [0)6C (100)100 (100)100
F (0)70 *(30}80 (0)70 (100]100  [100}100
G *(80)80 (100)90 {100)100 (1001100  [100]109
H £(85)80 (100)90 (100)120 (100)100  [100)100
1 £(70]70 {90180 {100]100 (100)100 (100)100
J £{90)90 {100)90 [100)100 [100)100  [10C)100
K £(95)90 {100]70 (100)100 (100)100  [100)100
L £[100)90 (100)90 (100)90 (100)100  (100)100

The usc of the pharmacy was probably not a very good cholee bo~
cause the duegree of flexibility in what can be done 18 not great and
certainly not as great as was appatent in the food service. 1In retro-
gpect, i¢ would have been wiscr to do the pharmacy study first and the
food scrvice study second.

It is faportant to note, however, that In both intervicws the
respondents proved most interested in the study. 1tn the case of th2
pharaacy the tespoudent asked to keep copies of the duscriptions of
input and output feeling that this would be helpful in makirg dbudgeotary
tequests. He felt they prov’ded descriptions that 'sould be useful in
budget requests. He also commented that when making choices he realized

taat tlese vete tertaialy tae llod of chofces he was alvays ma:ing.

20
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The figures in Tabl. II1 with asterisks corrcspond to figurcs
that would have been secured using the tuchniqu: usad in the Fooc

Service study.

Third Iatervicw to Identify Relationsghips

The final fintcrview was designed to sccure dfrcectly, inforration on

the relative distance baotveen the five points on the output scale,

The technique is described in detafl in an article by Sidney Sicgel,

A Mothod for Obtafning in Ordered lictiric Scale.'? Bricfly, the re-
spondent was given a series of cards on which ha had to make a choice
betwoen two pafrs of the five points on the ucale cxpresscd in a two-
by-two matrix, He wao told that after he had sulected one of the two
pairs a singlc ftem in the pair would Lo selccted with each having the

sape probability, Each card had the following format:

A b
50 1 11
50 1v 111

The roespondent was asked to pick efther A or B and was told that
the upper or lower row would then be scl.cted for him vith cach row having
a probabilfty of .5 of boing scleccted, For vxamplo, in this fllustra-
tion, if hc selectod A then he know efther 1 or 1V tould be selected
with 2 probadility of .5.

1n making up the catds all possible combinations of the five

points were preparad following the rule that tiac two ftoms in the
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cclls on the right would altrays fall between the tuo items on tha lift.
A total of 13 cards were preparced.

The regults were faterproted in tha following manner. In the
illustration alove, for cxample, 1f the respondent chosc A, it was
assumed that IV aad IID were closer then 1 and II. Fut somewvhat
differently, tac option of A ‘ras prefcrrad to B because the gain in
I over Il was greater ticn the loss of IV compared with I11. This
can ve readily seen 1f instead of I, II, I1I, and 1V, vc had in tho
four cclls §$100, 515, $10, and 95 in tho same order.,

On the other hand, 1f the chofca were B, 1t would te assuned tnat
tile distaace betweva IV and II1 were groater than 1 and 11, This can
be scen 1f instoad of I, 1I, 111, and IV, vu had in the four colls
$100, $15, $19, and =$520. TIhe prospect of paying $500 wmight be
sufficiently Lad to cause the respondent to cnoose B with the chioleces
of $15 and $19.

Using this tcecunique and following closcly the procedur:s suggested
by Siezel, it was discoverud that the raspondent's choiccs wete per-
f:ctly transitive and consistcoat in all 13 cerds. This th:a 2ave an
orderad notric mcasurc for the five points as shown below vhere the

distancodwere as follows:

IV to V greater than II1 to IV
I11 to 1V jreater than 1I to III
11 to III graater thaa 1 to 11

Graphically tids {3 given bolows:

1 11 111 1v v

Cowbining tais informatioa with that rcceived in interview numbder

tvo would susjgest that the sarginal rcturn following the achizvement of

2/
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level III started decreasing rapidly. After achieving Level IIX with
vudget G, {acreases . the budget n2eded to achieve Level I vhich possi-
bly could nave veen done afita a budget less than A, did not have as
great a payoff as did the vmaller budgats. This information certainly {s
consisteont with the concept of diuminishing returns. In this case,
they begin to set in sooner than W EENENEREEEEED {11 the casce of the
food service vhich again £s reasonable sfnce there is greater floxi-
bility fn the use of resourcus thure than in tho operation of a small
pharpacy.

Chart V has been drawn to corr2spond with Chart 1V, The five
points on the Y axis liave becn placed to reflect the respondent's
ranking of distance Letween the five_;ofnta. The {tems in Table 111

. . /
witt asterisk are tne ones plotted.

Co.CLUS10.:

In ncither of the t'7o cases was therc a probl:m in sccuring reason-
able dcescriptions. In the interviewing situations thire was soem2 con=
fusion caused LY udfng the word "level' in discussing Inputs and outputs.
Somctizes the respondznt wosld think that level I input sould glive
lavel 1 output. It would have been better to use some tern other than
“level” for citlier input or output. Vae could uave sinply teferred
to output as A, 8, C, D, and E. It =izht also have boza better to
reverse tne order so that increasing amounts of fnput wets reflected
by goin3z from IV to 1 while incteased levals of output migit have been

reflected by golng from A to E.

ic 28
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Wh;le thesa two cxauplas did not take into consideration zignifi-
cant fluctuations in demand on th2 systcms, the descriptions could te
preparad to reflect this where demand can vary greatly., The highest
level could indicate the avaflability of resources to allow the system
to perform at the top level at peak demand. Another variabtle not in-
cluded in the two tests was the possibility of comparing different
tecinologies or systems but these two varfables could also bec incor-
porated in the tochnique,

An interesting problem arosc during tha interviewing for the
food service. To sccura some additfonal experience working with the
techniqu: the adninistrator directly over the person futerviewed was
also interviewed. 'This respondent was piven the sama questionnaire
to select the preferred input configuration for cach budget and he
completed the questionnaire findicating his choice. A limited inter-
view was also conductad in which he vas asked to uxpress his choice
betveen a 100% chance at raecoeiving a given tudget configuration, or a
S50 chance at achieving a given level., This was the sanc tachnique
used in interviewing the individual directly in charge of tha food
setvica, The question rafised by the respondent in the futerview
was: "1f 1 select the cholre 2iving pe a 50% chance at Level 1, that
happens if 1 don't achieve level? ves a 50X change at level 1 nean 1
could get somothing a little less thaa 1 or much less than 1,"

To oae not acquainted witn the usc of probabilitics in a gaains
situation to find points of indiffercnce, an alternative wisut te
used vhere the individual is given a tuvo-by-two amattiz as v'as done

wita the adainistrator of the phermacy 1a comparing tae relative

J0
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values of the five levels of output. Sonc have cexpressced that this
i8 2 better approach to measuring utility. (This {s the approach
suggested by Frank Ranmsey. Fellner discusscs the issuz bricfly :n his

book Probability and Profit 1P )} In this situation the use of the

technique would bte to place in the two cells on the lcft output levels
and on the right input budget configurations., This was not done in
this study bucause the results achicved werc considered satisfactory
in testing the beasic approach to naking explicit assunptions about

the relationship between resource inputs. Using such cards might,
however, sccurc more satisfaectory infornmation,

It should be rcpeated for enmphasias that the technique seceks to
nake explicit a person's assunmptions about the rclationship betwoen
input and output. It does not validate the relationships expresscd.
In using the technique it 18 also necessary to romember that a person's
aversion to visks is an foportant factor and should be measurad as
an aid in anz2lyzing the results of mcasurcs sugzested heres An inter-
esting procedure would ba to use this tcchniquc to naka explicit the
opinion of scveral people involved in 3 prugran and thea use this
material as a basis of a conference to develop a3 group conscnsus on
the relatfonship. Since group consensuses are uscd to allocate re-
scurces, these technlques could help make the thinking of ncnders of
the group notre explicit. Another interesting possibility would be
for a study to bcpin by developing the output scale basczd not on an
interview with those responsible for a ptogram but rather those who
ar> its consutnrs. The intcrview would scek to identify thosc eoapirical

criteria uscd by the consuners of a prograa's output to cvaluate

J1
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the program. One could then intarvicw thosa responsible for the
program to relate Lngel cuive points ¢o the output scale based on
consumers. ‘There would of course be a serious problem 163332§. tids
technique if those responsible for the program were unable to relatoe
the points on the Engal curve to the consumers output scale decause
it was so different from one bas>d on their 2:£:=:2;;for output,

A final point to stress is the nced to develop detailed and
ecnpirical descriptions of inputs and ¢specially outputs end t*{thin
the fraucwork of the respondent. This provides a sound basis for

analyzin; cost data and assumptions. In these two tests th2 major

portion of the total time was devoted to this task.




FOOTNOTES

1Charles J. nitch and Roland icKean, The Lconomics of Defense in the MNiclear
Age, (Massachusetts: liarvard University Press, 1963), p. 116, ¢ and
Kenneth E, Boulding, Economic Analysis, 3rd ed., New York; Harper and
Brothers, 1953), p. 741,

2w111£am J. Baumol, Economic Theory and Operations Analysis (2nd ed.; New

Jersey: Prentice-Hall, Inc., 1961), pp. 192-193,

JJavid Wovick, editor, Program Budpeting: Program Analysis and the Federal
Budget, (4assachusetts: Harvard University Press, 1965), ch. 3, pp. 61-30,

4Hltch and McKean, op. ¢ite.,pp. 105-133,

5Roland Jd. Hewean, Efficiency in Government Through Syrtems Analysiz, (llew
York: Johu Hiley & Sons, Iuc., 1958), pp. 28~29.

6Russell L. Ackoff, Scfentific Jdethod: Optimizing Applied Pesearch Decisions,
(liew York: Jonn Wiley & Scna, luc., 1962), p. 1.

7»John von Neuman and Osksr .lotgenstern, Iheory of Games and Economic Behavior,
(Sciente tdition, New York: John Wiley & Sons, 19(4, originally published
by Princeton University Press, 1344), chapter 3.

R. Duncan Luce and Howard Raiffa, Games and Uecisions: Introduction and
Critical Survey, (dew York: Joun wiley & Sons, 1957), pp. 23-33.

Herwan Chernoff and Lincoln E. oses, Llenentary Decision Theory, (New York:
John Wiley & Sons, 195%), pp. 73-86.

8von seuman and llorgeastern, op. cite., pp. 16-24.
Baumol, op. cite., ch, 22, pp. 512~528.

Howard Raiffa, Decision Analysis: Introductory Lectures on Choices Under

Uncertainty, (Reauing, Massashusetts: Addison-Wesley, 1968), ch. &
PP 51‘1)0.

9Sldney Siegel, "\ ilethod for Obtaining an Order lietric Scale,” Psychometrika,
voluge 21, nunber 2, June 1956.




10 Donald Davidson, Patricic Suppes, in co-operation with Sidney

Siege), Decision :laking: An Experimental Approach, (Stanford:
University Press, 1937).

William Fellner, Probability and Profit, {liomewood, Illilnois,
2icaard 9. Irwin, Inc., 1965).

Frank P, Ramsey, Tone Foundations of ifathematics and Nther Logical
Essays, (llew York: liarcourt Brace aad Company, 1931).




APPE.IVIZ A

Program: lospital Food Service
Output (Performance)

level T

Aspect I, UENU:

The patient can select from a generous variety of meat, vepetables,
salads, desserts, breads, and beverages.

The menu includes high-quality tender cuts of meat (some cooked
to order), gourmet Jdelicacies such as game, lobster tail and shrimp
Newburg; and desserts contain gencrous portions of expensive ingre-
dients such as butter, eggs, and flavorings (for example, French
ice cream).

Preparation is excellent, the food is very delicious, and the
portions are genecrous,

Aspect 2, PERSONAL ATTEWTIOL:

deals are served within spcecified hours; but during that time the
patient rings when ne wants his neal, somcone comes to ulu to taie
uls order, and th2 main coursz 1s served prouptly.

When the patient finishes Wis main course, he rings, and someone
comes to remove dishes and take his ordar for dessert. Dessert is
served immediately.

When the patient finishes dessert, he rings again, and the re-
nainder of the meal 1s removed promptly.

Someone checks frequently to see that food and service are
satisfactory.

Aspect 3, SERVICE DETAILS:

The food i3 served at proper temperature almost without
exception.

tThe tray is attractively arrangued uita good quality ceramic
d. 3hes, good gquality flatware and glassware, and cloth napkins.



APPEINIY A

Progran: lospital Food Scrvice
Output (Performance)

Level II

Aspect 1, LEHU:

The patient can select from a more restricted list of meats,
vegetables, and desserts than i Level T service.

The menu includes no gourmet delicacies or dishes requiring
individual preparation, but food is of good quality. It includes less
expensive types of meat (as some of the ''tough" cuts) and desseris
(for example, good quality American ice cream.)

Preparation is good, the food is appetizing, and portions are
adequate for nost tastes.

Aspect 2, PERSONAL ATTENTION:

'eals are served to all patients at one time, and service is prompt.
The patients indicate their selections on a card at the pr:vious meal.

vessert is served 15 minutes after tne main course, at wiich
time the main course dishes are removed.

Trays are collected from all patients at one tine.
Someone checks occasionally to sze that food and service

arce satisfactory,

Aspect 3, SERVICk DETAILS:

The food 15 served at proper temperaturc 907 of the time,

The tray is mneat, and individual ceramic dishes are used, ifap-
kins are of good quality paper.

Jb



APPEDIR A

Program: Hospital Food Service

Output (Performance)

Level III

Aspect 1, oEiU:

The institution uses many wenus, but the patient has no choice
at any one meal.

Food i1s average in quality and includes a high proportion of
"budget" foods such as hamburgar dishes, chili, and popularly priced
ice crcam.,

Preparation is average, the food is palatable, and portions are
adequate.

Aspect 2, PERSOHAL ATTEJITION:

ileals are served to all persons at one time, and service is
pronpt.

vessert 1s served on the tray with otirer courses.
Trays are collected from all patients at one time.
Very scldom 1is any check made to see that food and scrvice are

satisfactory.

Aspect 3, SERVICE DETAILS:

The food is served at proper temperature 2/3 of the time.
Food is served in individuval dishes.

Little attempt 1s made to arranje the tray, but paper napkins
are supplied. Appointments tend to “look cheap.’

J/



APPEIDIL A

Program: lospital Food Service
Output (Performance)

Level 1V

Aspect 1, MENU:

The same menu 1s oifered every 7 days, and the patisnt has no
choice at any one meal.

Food is infcrior in quality and precparation, and is unappetizing.
lieat portions contain large proportions of fat and gristle, potatoes
are often blackened and waterlosged or soggy with grease; vegetables
are "old" or overcooked; the rice pudding is gluey o: baked to a
crisp; the pie crust 1s tough, thick aand indigestible,

Aspect 2, PERSOWAL ATTENTION:

Meal times vary as much as aa hour.
The entirc meal is served at once.

Trays are seldom collected less than 1-1/2 hours later.

Aspect 3, SERVICE DETAILS:

The food 1is rarely served at proper temperature.

Food is served in metal compartment trays and is sloppily
arranged.

No napkins are supplied.



APPEIDIX B

OQUTPUT: ©rug Service

ASPECT: Formulary

LEVEL 1: The Health Service Physician has the option to pre-
scribe the exact medication he wishes the patient to
have, (i.e. virtually all tynes and concentrations of
medications are stocked.)

Jedications aand tuerapeutic equipment are dispensed
free of charge to students and other university
personnel,

Students are able to nbtain common medicinals cuch as:
aspirin, salt tablets, vitanin pills, anti-bacterial
soap, etc., free of charge from the pharmacy upon
request. ({lo prescription is necessary.)

LEVEL II: The student may rccelve precise medication for those
discases previously anticipated by the Theraveutics
Committec of Healtlhh Service.

The major portiou of medication is dispensed free of
charge to students. The patient wmust, however, pay
cost price for the very expensive drugs,

Students are able to obtain common medicinals such
as: aspirin, salt tablets, ctc., upon request. They
must, however, pay cost asrice of the item,

LEVEL 1II: The student 1s able to ohtain medication for 'chronic'
diseases from the Health Service I'harmacy. !fadication

for other diseases and Infections must be obtailned
elsewhere.

Students must pay cost price for all medication re-
cetved from the pharmacy.

They can only receive nedicinals via prescription and
nust pay retail price for th=zse.

LEVEL 1V: There is a very limited supply of drugs which the
student may obtain from the ijealth Service Pharmacy.

Students must pay retaill price of those recelved.
lo medicinals are available for students.
LEVEL V: tio pharmacy per se.
ilo drugs or medicinals arc dispensed from Health Ser-

vice Pharmacy. A few aspirin, cold tablets are avail-
Q able in the physicians' offices.

iR




LEVEL I:

LEVEL IT:

LEVEL III:

APPELUIX B

QUTPUT: Druz Service
ASPECT: Service Detalls

Students receive the exact medication prescribed upon
arriving at llealth Service Pharmacy in convenient
"pop top" plastic containers. Doses are individually
packed insidc the container.

edication is dispensed to all areas (hospital, out-
patients, emergency clinic, etc,) at all hours of the
day and night - seven days a week.

The attitude of the Pharmacy personnel is very friendly
and professional. Verbal instructions are given in
addition to the typed label., Where antibiotics are
prescribed the patient 1s given the first dose on

the spot.

Drugs are delivered to the student's residence twice
daily.

Students receive the prescribed mec!.:ation from lealth
Service Pharmacy in convenient rigid containers with
nininum delay.

Medication is dispensed 12 hours a day - six days a
week. The needs for other areas such as emergency
roon and hospital during the closed hours are accur=-
ately predicted and stocked each evening.

The Pharmacy perscnnel are quite amiable., Instructions
are typed clearly on the package.

Deliveries are made to the student's residence each
day around supper time.

Students reccive the prescribed medication from H.S.
Pharmacy in flimsy paper containers. Students must
walt in line to recelve their prescription. The
length of delay is a function of the number of stu-
dents requiring medication at this particular time,
(usually about 10-20 minutes delay.)

Students may have thelr prescriptions filled eight hours
a day, five and one-half days a week. Other areas such
ag Hospital and Emergency Room must anticipate their
needs daily and request these from the Pharmacy cach
morning.



LEVEL IV:

LEVEL V:

APPEIDIA B
(continued)

OUTPUT: Drug Service
ASPECT: Sarvice Details

Medication 1is dispensed each wmorning from 9 a.m.
to 12 p.m., ifonday through Friday. As a result,
long lines usually develop and both patient and
pharmacist becouwe quite irritated.

No medication other than aspirin, etc., is avallable
to other areas of health service during closed hours.

Healta Service does not maintain a Pharmacy per se
which dispenses druus. Wnat drugs are available are
stored in the physicians'offices and given to the
student vhere possible.



APPLILIEL B

QUTPUI: Drug Service
ASFPLCT: Information Service

LEVEL I: Virtually any type and anount of information
concerning drugs and their manufacturer's is
available (to physicians or the university com-
nunity) imwmcdiately upon request of the Health
Service Pharmacy. The information given 1s
continually being updated and includes informa-
tion ou boti: medical drugs and othexr chemicals
of intercst such as L.S.D., utc.

LCVEL II: The information available from Health Service
Pharmacy covers a broad but non-intensive area
of drugs and their manufacturers.

LEVIL IIL: The information available from licalth Service
Pharmacy is limited to the general knowledpe
of drugs outained Ly Pharmacists during their
university training ae students of Pharmacology.

LEVEL 1IV: Very little information concerning drugs 1s
available to the university community. Ho infor-
mation concerning drug manufacturers is available.

LEVEL V: ilo information is available.




APPEILIN B

OUTPUT: Physical Atmosphere

ASPTCT: Pharmacy Apsearance

LEVLL I: The dealth Service Pharmacy 1s housed in a well
1it, fully enclosed area. Sound-proof glass and
wood panels separate the :lispensary area from the
library and referencc area as well as the rescarch
area, etc. The desizn of the department layout
and the specific activity areas provide for ontimal
efficiency of effectiveness. All of the phar-
macy's business activities (cash budgets, receipts,
etc.) are centrally adninistered by the licalth
Service Business .ianager.

LEVEL II: The ilealtnr Service Pharmacy 1s locatrd irn fully
enclosed area. This area provides adequate space to
enable certain activities to lLe separated in terms of
their location. (There are no physical partitions
separating the activities.) Pnarmacists nust handla
all business activities such as balancing cash re-
ceipts with register slips, etc.

LEVEL III: The Healtli Service Pharmacy is located in a snall room.
Adequate space exists for the present linited line
of drugs only. All activities (dispensary, re-
ference material, compounding, cash register, etc.)
are located within tht same area. This causes some
distraction. Aisles are tight and there 1s little
roon for expansion.

LEVEL 1V: Because of limited available spaca, the lealth Ser-
vice Pharmacy must share its quarters with tuvo other
departments (student medical record department and
energency treatment room.) The area is cramned and
nuch confusion and distraction results.

LEVEL V: Jdo pharmacy per se - the small amount of drugs
available are stored in the physiclans' offices.




APPENDIX 3

QUTPUT: Physical Atumosphere
ASPECT: Professionalism

LEVEL I: Drugs in open stock are neatly arranged and classi-
fied in the most effective manner. Necw shelf arrange-
ments are introduced at varying intervals to assure
proper checking and control with regard to filling
prescriptions. Dispensing procedures employed by
the Pharmacists arc the best available and provide
for minimun dispensins time with maximum cffective-
ness and control. The inventory control system is
very effective. Stockouts are never experienced.*

LEVEL II: Drugs 1in open stock are well arranged and classified
adequately. iiew shelf arrangements are introduced
only after a mistake in filling out a prescription
is made and has been detected. Dispensing and in-
ventory control lrocedurcs are for the most part ade-
quate. Stockouts occur, Lut very infrequently.

LEVEL III: The arrangement of open stock drugs provides minimum
effectiveness. 7he Iuventory and Dispeasing Procedures
employed do not provide tiie speed and control nzcessary
for effective and efficient operations. Students are
frequently required to wait 10 to 15 minutes for thzir
prescriptions to bte serviced.

LEVEL IV: Because of the cramped quarters the open stocl: drug
arrangemeut is confusing. A rudimentary inventory
systen exists. Stockouts occur frequently.

LEVEL V: o pharmacy per se - dispensing procedures arc subject
to the desires of the individual physicians.

#Stockouts: running out of stock for a particular drug.




