
*0 *9.5 no puBlic SYSTEMS M*NAICJ€N SCHOOL FORT Stt VOI N VA F/S S~1O
AN EXPERPWNTM. pcSIIN FOR PEASLIRINS ATTITUDES TOVA*D RISK OF P—ETC CU)
NAY 73 N N THOMPSON

F WICLASSIFIW

~6’ tT1 A N
WD-~ !~

7

I 
a



to ~~~~
II~~~~

II 2.0
II LI ~~~

II))) ~.8
11111’ .25 ffJff~ ~~

LÔ

MICROCOPY RESOLUTION TE ST CHb4~T
NATIONAL 8URtAU CF STA ~dL)ARDS %F- I



n n ’ o1r :~~~~~~

r ~

~~

THOMPSON 
-

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



-- -~~~~~~~~~~~--
—--

~~~~~
- 

-~~—-~~~~~~~~~~~~~ 
- ——

~~ ~~~~~I
I I

I

I

I

1

1~ I

AN EXPERIM~~TAL Dk~1~N FOR
MEASURING ATTITUDE~ TOWARD RLSK OF

STUDY REPORT

1
Miohasi R. Tha~paor
LTC U.3.Ariy -



F ~~~~~~~ 
- ~~~~~~~~~~~~~~~~~~~ - -

em IWSS $N(III X
SIfl $SdIIS 0

a*nrn cø 0 AN E~PERD~~ TAL DE~~~ N FOR
MEASURING A?rTrUDES TOWARD RISK

___________  OF PROGRAM MANAGEM~2~P PERSONN~~
I’-.”—

SISTIIUTISI/*VAIWILflT 1110

~~~~ AVAIL sal/v WfSIM

An ~~.cutive Summary
of a

Study Report
by

Michael R. Thompson
LTC U.S.Ariny

May 1973

Defense Systems Management School
Program Management Course

f Class 73—ir Fort Beivoir , Virginia 22060

•-~--~r -~~~~~~~TWi~~~~ 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 
___________ _______ 4



— ~~~~~~~~~~ 
—------- --—- —r . 

~~~~~~~~

‘ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SECURITY CLASS IFICATION OF THIS PAGE (WIi.n Data ~nt.r.dJ 
___________________________________

D ~~f~~~ T 1~flrI I&A kIl A rIflU DAI~~~ 
READ INSTRUCTIONS

!~ (~~~~I’~~I U~J~~~JIR I~~I ~~~I fl.PI’ ~ r “~J’~ BEFORE COMPLETIN G FORM
1. REPORT NUMBER 2. GovT AccEs sIoN NO. 3. RECIPIENT’S CATALOG NUMBER

4. TITLE ( i d  SubtItl.) 5. TYPE OF REPORT & PERIOD COVERED
AN EXPERIMENTAL DESIGN FOR

MEASURING ATTITUDES TOWARD RISK OF PROGRAM Study Project Report 73—1
MANAGEMEN T PERSONNEL 6. PERFORMING ORG. REPORT NUMBER

7. AU tHOR(.) B. CONTRACT OR GRANT PIUMBER(.)

MI~NAEL R. THOMPSON

B. PERFORMING ORGANIZATION NAM E AND ADDRESS 10. PROGRAM ELEMENT. PROJECT , TASK
AREA & WORK UNIT NUMBERS

DEFENSE SYSTEMS MANAGEMENT COLLEGE
FT. BELVOIR, VA 22060

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
73—1

DEFENSE SYSTEMS MANAGEMENT COLLEGE 
~~. NUMBER OF PAGES

Fr. BELVOIR , VA 22060 25
14. MoNITORING AGENCY NAME & ADDRESS4’il dilf•r.n t fron~ Controlling Offic.) IS. SECURITY CLASS. (of ff1. r.port)

UNCLASSIFIED
15.. OECLASSIFICATION/DOWNGRAOING

SCHEDULE

IS. DISTRIBUTION STATEMENT (of lbS. RIport)

DISTRIBUTION STATEMENT A
UNLIMI TED Approved for public releaso~Distribution Unlimited

17. DISTRIBIJ1ION STATEMENT (of lb. abatract .nt.r.d in Block 20, ii diff.r.nt froci R.port)

IS. SUPPLEM ENTARY NOTES

19. KEY WORDS (Continua on r.v.ra. aid. if n.c.a.~~y ond id•ntify by block ntmib.r)

SEE ATTACHED SHEET

20. A STR ACT rcont~~i. on ,.v.r ~~ af~~ IS ..ay ~~d id.ntify by block monbac)

SEE ATTACHED SHEET

DO ~~~~~~~~ 1473 EDITION OF I NOV 65 IS OBSOLETE

SECURITY CL*S$IFICATIOR OF THIS PAGE (Wbsn SM. Ent.,. d)

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ :--  . .



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

-
~~~~

----
~~~~~

$ICURITY CL.AUIPICATION OF THIS PAOE(~~~~ DMa Ini.f *d~

a

SECURITY CLASSIFICATION OF THIS PAGE(W1~an Data Ent.r.4)

__________ - —
,

-~~~ -~~
.
~~~~~

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



U
DEFE~S[ SYSTC~S ;~~~~~~~ fl sc~ t - - ~—~ 

— - -  -
~ ~

- - - - - --—-- ---- 

~~
--
~~~~~

..&~~~~. ~~!‘~JJ ~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
-. - -~~~~~~~

STU IY TLTLE:  
~~ EXPER IMENTA L DE SiGN FOR MEASURING ATTITUDES TOWARD
RISK OF PROGRA M MANAGEMENT PERSONNEL

—

STUnY E~/QUE5TI&~4: To develop an experiment which can be used
to measur e a t t i t u d e s  toward r isk of program management  personnel .

STUDY REPORT ABSTRACT: This report is based on the thesc; that :  f i r s t,
the attitudes toward risk by program management personnel are irn—
portant; second , attitudes toward risk can be measurc-d ; and third ,
the research methodology 4br measurement of attitudes toward risk
can be designed to provide useful results . basic but limited research
(under controlled conditions) of businessmen are examined.  The tenta~
t ive  ~bservat~ ons of the research are discussed . These observations
have significant implications for the defense system aquisition pro-
cess in the current environment of ,trade offs in cost , schedule and
performance. -

The report includes an experiment:
1-lypothesis.

• In s t ruc t ions  to Par t i c ipan t s
Scenario
Methodology
Interpretation of Results .

The expe r imen t  can be con duct ~~~ by s tuden t s  attending the PMC and
t~~e ~- :~i l t~ oi~ the  r esearch  submitt ed  in S t u d e n t  ~ci y Rc~~o i t s.
The ca;- c’ n~~.ri~ 3s  f e a s ib l e  within the resources av~ i1able at the
I~e f c n s e  syc~tcms ~:an~~gement School.  The body of kno~.’ledqe  de r ived
from the research can then be used to r e f i n e  communica t ion  and
cont ro l  procedures  ~ i t hin  the DoD system ncgu is it i on  process .

I -c-- -i -‘ *r ’~ ~~~~~~ ~~~~~~ p -
~

s t - _ .- t , ~~~ ~.

i . r~~~ c;-~ ~~~ U~Th 7 3 — 1  May 1973 
-.- -- -~~ ._~

_____ .t__ 

• - - ~~~~~~ - . ... .. .— ——-- . - -  , - -  
-~--•--— —‘.-----—---- —~ ~~~— —~~- •- .~...hZ ~~~~~ — — r  —. i -J



- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• ELECUTIV B SU~4MA~~

This report is based on the theses that : first , the attitudes

toward risk by program management personnel are important ; second,

attitudes toward risk can be measured ; and third, the research

methodology for measurement of attitudes toward risk can be designed

to provid, useful results .

Basic but limited research (under controlled conditions) of

businessmen are examined . The t entativ e observations of the research

are:

Businessmen do not attempt to opt imize the expected dollar out-

comes in risk situations.

Cardinal utility theory offers a reasonable basis for judging

the internal consistency of a series of decisions.

Cardinal utility theory offers a relat ively simple way of olassi—

fying types of decision makers i.e. risk adverse , risk neutral and

ris k seeking.

The action a junior execut ive recommends is a function of his

“planning horizon’1.

Att itudes toward risk vary more widely in a given company than

we are inclined to believe.

Decision makers tend to shun risk seeking decisions .

These obs ervations have sign ificant implications for the defense

system acquisition process in the current environment of trade off a

in cost , schedule and per formance. There is no data or information
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oonoerning the attitudes toward risk of program management personnel

to either confirm or disprov , th. observations made in th . research

• . . of businessmen. To this purpose an experiment is proposed to measure

the attitudes toward risk of program management personnel attending

the Executive Refresher Course and Program Management Course at the

Defense Systems Management School (DSMS) , Ft . Belvoir , Va.

The r.port contains such an experiment to inc lude :

Hypothesis . Given the same environmental considerations (identical

risk and consequenc es) in a decis ion involving risk , program management

perso nnel-—top executives and middle management——will have the same

attitude toward risk .

Inst ructions to Participants .

Scenario . Adapted from environment of System X (DSMS Case

Exercises ).

Nethodo logy.

Interpretat ion of Results .

The experiment can be conducted by students attending the PMC and

the results of the research submitted in Student Study Reports.

The experiment is feas ible within the resources availabl e at the

Defense Systems Management School. The body of knowledge derived from

the research can then be used to refine communication and control

procedures within the DOD system acquisition process.
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AN EXPERD~ENTAL DESIGN FOR
MEASURING ATTITUDES TOWARD RISK

OF PROGRAM MANAGEMENT PERSONNEL*

SECTION I

INTRODUCTION

This report is based on the theses that : f irst , the attitudes

toward risk by program management personnel are important ; second,

attitudes toward risk can be measured; and third, the research

methodology for measurement of attitudes toward risk can be designed

to provide useful results • An experiment is proposed for measuring

the risk attitudes of program managers and their staffs.

Risk and uncertainty are implicit conditions in the research

and development of major def ense systems. It is obvious the re would

be no decision problem if risk and/or uncertainty did not exist.

A defense system would be produced and implemented once a solution

ha~ been identified. Decision making under the conditions of risk

and uncertainty is defined in Executive Decisions and Operations

Research by Miller and Starr. Risk is the condition when the decision

maker knows or can estimate the probabilit ies of the various possible

future outcomes of the research. Uncertainty is the condition when

the decision maker does not know these probabilities and cannot

5ABSTAINER

This stu dy represents the views • conclusions and recommendations
of the author and does not necessarily reflect the official opinion
of the Defense Systems Management School nor the Department of Defense.
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estimate them with any degree of confidence (1/pp. 89—9~i). The decision

maker must be aware of the distinction because decisions under uncer-

tainty depend on one’s attitude toward risk such as risk adverse, risk

neutral or risk seeking (2/p. 126).

Thus, it is vitally important that program managers and their staffs

become aware of their attitudes toward risk as well as have a conceptual

framework to make consistent decisions. Decision analysis is such a

technique and has been used successfully for some time in the industrial

and public sector (3) . The oil drillin g example is the classic case

in academic and technical literature (u). Applications of decision

analysis in weapons system acquisition are now being emphasized to

identify “the risk of exceeding established thresholds of cost , schedule

and technical performance” (5/p. M96).

It is also important the program manager realize that he must be

willing to take risks in order to bring his system “home” at the

predetermined cost within acceptable performance parameters and time

frame. It is not sufficient to be adept in the mechanics of decision

analysis . He must have an insight into his preference or non prefer-

ence for risk. What purpose will a decision ana lysis serve if the

progra m manag er is unwilling to make a decision which requires him

to take a chance? What will be the effect on a program if the program

manager is unknowingly inconsistent concerning risk ?

Decision analysis can b. used as a management tool but , first

there is a basic question which must be answered before we rush head-

long into decision ana lysis . What are the attitud es toward risk of

program managers and their staffs?
2
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SECTION II

BA(IGROtJND AND (X)NC~PT FOR AN EXPER~ (ENTAL
DESIGN FOR MEASURING ATT~~UDES TOWARD RISK

Utility Theory

Cardinal utilit y theo ry propos ed by Neumann and Morge nstern (6)

has been used by researchers to study the risk attitude s of individuals.

Ralph 0 • Swaim in Utility Theory-Insight s into Risk Taking explains the

use of the theory in this manner:

. • . each individual has a measurable pref erence among
various choices availa ble in risk situations • This is called
his utility . Utility is measured in arbitr ary units which we
call ~~~~~~~~~~~~ By suitable questioning we can determin e for
each individu al a relationship between utility and dollars
which is called his utility function. This plot offers a
picture of his attitude toward taking risks •

In any decis ion involving risk, a man will choose that
alternat ive which maximizes his utility . Onc e we know his
utility function , the odds he assigns to event s in a decision—
making situation , and the consequences of each possible outcom e,
we should be able to predict his choice in that situation since
he will atte mpt to maximize his utilit y (7/p. 12~l).

Swalm acknowledges that utility theory applications for measuring

risk has not received universal acceptance among academicians .

However, there has been increasin g interest in the subject and pra cti-

cal interpretati on of the results . Robert Soblaifer ’s Analysis of

Decisions Under Uncerta inty published in 1969 (2) and Howard Raiffa ’ s

Decision Analysis published in 1970 (8) devote considerable portion s

to cardinal utili ty theo ry applicat ions of measuring decision makers ’

attitude toward risk .

3
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TEC~~IQUES

There is no general acceptance on the methodology to be used in

assessing risk preference. Swal& s technique is to pose a situation

in which the decision maker must det ermine his certainty equivalent

or pr .fer .noe for the terminal event. The situations are then varied

over a dollar rang e which the decision-maker is likely to experience

in his job or his person a]. monetary resourc es (7/p . 130) . The results

can be plott ed to determine the decision maker’s general attitude

toward risk in the form of a pref erenc e curve.

The determination of’ the decision maker ’ s general attitude toward

F risk and interpret ation of the preferenc e curve is facilitated with the

use of the concept of the risk premium. Schlaif er explains it this way :

When a gamble gives equal chances at a rsnn ber of terminal
values • the amount by which a decision maker’s certainty- equivalent
term inal value falls short of the simple arithmetic average of
the equally likely terminal values will be called his risk
premium for the gamble:

risk premium = average-certainty equivalent.

Notice that the decis ion maker ’s risk premium for a 50—50
gamble will be

positive if he is ritlc avers e- .
z e r oi f he is risk neutral.
negative if he is risk seeking.

as regards the gamble in question (2/p. ] f if 5) .

Particular attention should be given to the environment of the

decision maker in posing a situation or series of situations to deter -

mine his preferenc e curve . The type of situation must be realistic.

It must represent a range of values to which the decision maker can

identify . Asking an individual to assess his certainty equivalents

If

L - -. - 
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for his personal monetary resources over a range of dollars two or

three times his annual incotne would be valid only for a small range

of the preferenc e curve . The same caution would app ly to assessments

of certainty— equivalents in business or governm ental enviro nments .

The situations described must conform to the decisions the individual

is likely to make in the cour se of’ his normal decision mak ing

respons ibility .

Research Results

A limited amount of research on the risk attitudes of ~~isinessst.n

has been conducted under controlled conditions • One experiment

conducted by Swalm arriv ed at the following conclusions :

• . (l) aisinessmen do not attempt to optimize the
expected dollar outcom e in risk situations involving what ,
to them are large amounts

(2) Cardinal utility theory offers a reasonable basis for
judging the internal consistency of a series of decisions made
by an executive dealing with risk s

(3) The theory offers a relative ly simple way of classi-
fying many types of industrial decision makers • For ~xaaple,
a supervisor may learn that , in decisions involving significant
risks , one man tends to be quite conservative , a second tends
to be a gambler , and a third tends to be moderatel y conservative .
If he is moderately conservati ve himself , he will be happier
delegating decisions to the third than to either of the other
two . . . (Measurement of’ risk preference ) will reveal charac-
teristics that are not readily apparent . It does this because
it allows comparability (in real lif e, different executives
usually face different problema and risk s), shows a ra ng. of
feeling about risk (in real lit, the boss is likely to get ~it
one recommendation on a question ), offers more objectivity (th e
subordinate’s manner , his r.putat ion, aid other factors do not
color the situat ion) , and makes more precision possible

(li ) The action a junior executive recommends in a risk
situat ion is a function of his “planning horizon” (that is , it
is related to the largest single amount he would recommend to

5
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be spent ) rather than to the financial condition aid position of’
his company . If top manag ement deems this undes ira ble (aid to
me this would almost certain ly be the case) , then the ut ility
th.ory concept otters a promising way to begin corrective action.

(5) Attitudes toward risk decisions vary even more widely
among various decis ion makers in a given company than we ax’s in-

• d ined to thimc • . . utility theory offers a means of determining
the degre. to which this is tn~e among decision makers in a company.

(6) . . . (Decision makers ) rather than seeking risk s, they
shun them, consistent ly refusing to recommend risks that , from

• the overa ll company vimerpoint , would almost surely be attractive
(7/p. 135—36) .

In so far as I have been able to determ ine no formal , controlled

research measuring risk att itudes of’ program management personnel has

been conducted. Recognizing that the research performed by Swaim was

limit ed (only 100 businessmen were tested ) , his conclusions should be

considered as observations in the practical applicatio ns of measuring

risks . The research does plac e doubt on the rationality of an

executive decision under uncertainty and risk .

6

- 
- 

- • - -
-. —-~~ .- —•-~~~-•—- - - --~ — — —•‘ __ • •a.__~~~~____________ • 

~~~~~~~~~~~~~~~~~~ —



• — - — --—-- 

SECT]DN III

THE NEED FOR MEASURfl~G ATTITUDE TOWARD RISK
OF PI~ GRAI4 MANA(~~(ENT PERSONN~~

D~ie to the lack of r search in measuring risk attitudes of

• decision makers in general and program management personnel in

particular , the question: “What are the attitudes of program

managers and their staff s toward risk? 5 remains unanswered.

The observations of Swaim bas ed on his research have some serious

implications for program management . If businessmen, who operate in

an environment of high risk and are generally thought to be risk

seekers are, in fact , conservative ; then it may be possib le that

program managers ±are the same attitude . Does the same situatio n

of the junior executive whose preference curve is a function of his

planning horizon exist in the middle management staff in a pro gram

office? The possibility of a program staffer neglecting to advise

a program manager of alternat ives due to his notion of’ high risk

may be just as great as that observed by Swalm.

Some consideration must be given to th. nature and extent of

risk in various defense system acquisition programs, A weapon system,

such as the F—15 Air Superiority Fighter , has a far greater inter-

related set of risk s associat ed with its development aid production

than those of a n~ ’ cargo truck . The suoceesfu], completion of the

F-15 compr ises the full spectrum of risks from political , strat egic

and perfo rmanc . to cost aid schedule. The cargo truck program will

7
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• have risks associated primarily with cost , schedule and per formance

and certainly with much lesser consequence . The environment is a

• critical factor in the risk attitude of individuals • Different risk

attitudes among management personnel of’ the two programs should be

expected depending on the consequences of’ alternatives • A basic

research question is-.do widely different attitudes toward risk exist

between meI ers of the same program management staff under identical

conditions of risk and consequences? If such a case exists , the

issue of whether difference in our attitudes is beneficial or

• detriment al should be examined . A program manager aware of the

• different risk attitudes could encourage or discourage them through

connmmicating objectives and constraints and thereby influenc e risk

attitudes dowmrard in the management hierarchy .

To address the above research questions the following experi~
mental design is recommended :

— The hypothesis .

— A scenario to create controlled conditions for

risk and consequences.

- Methodology .

- Inte rp ret ation of results .

8
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SECTION IV

• ATTITUDE TOWARD RISK ) A5UREM~arr :
AN E~PERD’~ENT

Introduction

The experiment shall be conducted on top pro gram management

executives attending the Executive Refresher Course and middle manage-

ment personnel attendin g the Program Management Course (PM c) at the

Defense Systems Mana gement School , Fort Belvoir, Va. It is designed

so several PMC students can conduct the experiment under controlled

conditions aid report the results as a Student Study Report.

The experiment could be repeat ed over several class cycles or at

different times during a class cycle to gather additional infor mation.

The Hypothesis

Given the same enviro nmental consideratio ns (identical risk

and consequences) in a decision involving risk , progra m management

personnel—top executive and middle management—will have the same

attitude toward risk .

Instructio ns to Partici pants

The scenario which will be given to you is based primarily on the

environment which exists in System ~~ . You are asked to perform an

exper iment in which you make a decision involving risk . A situat ion

will be described in which you will be asked to choose oetween an

alternative that will result in a certain gain of a known amount

and another alt ernative that could result in either two outcomes

9
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Each outcome will be considered on the basis of the best information

avai lable to have a 50-50 chance of occurring . You will make the

decision assuming the role of the program manager . It is essential

that you mak e the decision in the part icular context of the described

situation aid the general context of System I. Remember that you will

be presented with two nutua ].ly exclusive alternatives • One will have

a 50—50 chance between two possible out comes ; the second alternative

vi].]. have certa in outcome. The dollar amounts of two of’ the thre e

possibl. final outcomes will be given; you will fix the amount of the

third outcome in such a manner that you would be indifferent to the

alternative between the 50-50 chance and the certa in outcome.

Your decision will enable us to determ ine your attitude toward risk.

This information will become part of a data base to evaluat e the

attitudes toward risk of def ense systems program management personnel .

Your answer will be held in confidence. Reports of results will not

make referenc e to the names of participants,

Scenario

Brigadier General Ramrod , the Cor~ ueror Missile Program Manager

had just retur ned from an informal neeting with members of the Defense

Systems Acquisition Reviow Council (DS&RC). To say, the least , he was

not at all happy with the “ultimatum” they passed on to him.

Influential members of the Senate aid Rouse Appropriations Committee

were very concerned about the escalating cost of weapons systems in

DOD and the Conqueror Missile in particular . The “ultimatum” passed

to General Ramrod was that unless he could show a reduction in the

10

• --~~~~~~~~~~~
- - _~~~~~ 

-
~ 

• - - — —



-- -- — - -

discounted life cycle cost per unit by the time the next System

Acquisition Report (SAR) goes to Congress , there was a strong

• possibility the program would be killed .

Charles Antwine, the Deputy Program Manager, met General Ramrod

with more bad news • “We have more trouble with the launch vehicle .

Last week , the Test aid Evaluation Office of DDR&E notified us that

the launch vehicle will not pass the Initial Operational Test unless

the power train is modified .”

“Agile evidently was expecting this as we received an urgent

Engineering Change Proposal (ECP) the day after the call . We ’ve

had a crash program in the Program Office evaluating the ECP .

Joe Brighttnan , ~he program engineer) and his staff agree that the

proposal will enable the power train to meet or exceed the test

requirements. There is an interesting fall out of this proposal .

One estimate indicates a 50-50 chance that the modification will

increase the mean time between failures (MTBF) such that the discounted

life cycle cost (DLCC) is reduced by $50,000 per unit . On the other

extreme, it may reduce the DLCC by only -$10,000. This same mod,i-

fication has been used frequently in the past with a very stable

50 percent success rate. The costs are estimated using the best

DLCC sii~ulation model we have ”

“Ho w much does Agile estimate j~~~5 going to cost us? ” , asked

General Ramrod.

“$30 ,000 per unit” , responded Brightman.

11
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Antwine added, “We checked with Vehicle Command to see what they

could do about the power train failures . They also have a modification

which will enable the launch vehicle to meet the operational tests aid

are certain that it will reduce the DLCC by- $25,000. They- are basing

this estimat e on several successful applications recently . We obtai ’ted

the DLCC figure using the same simulation model that we used for Agile’s

data . Joe Br ight rnan agrees with thei r proposal aid the estimated DLCC.”

“And how much does the Vehicle Command figure their modification

will cost us?” asked General Ramrod .

“The TWX from Vehicle Command was garbled in transmission so I

don ’t have the cost . I’ve asked for a retra nsmission. General , I

know you are leaving this morning for Europe to escort Congressmen

for a month. If you tell me just how much you are willing to pay

Vehicle Cov,imand in lieu of accepting the Agile ECP with its 50-50

chance, I can go ahead and make the decision if the Vehicle Command

cost is less,”

Antwine went to the blackboard and drew a decision tree.

P = .5 $50,000

AG~~E Pro osal
cost ~30,00O 

~~~~~~~~~~~~~~~~~~ .~~

‘
Ns..r Vehicle Command Pr 2posa]. P - 1 .0 $25,000

Cost $  
—
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“General, if you could tell me a cost for the Vehicle Command

prop osal at which you would be indifferent between Agile’ a E~~ and

the Vehicle Command’s proposal . I will be able to make the decision.

I will choose Agile’s EC? if it is less than your estimate and the

Vehiole Command’s proposal if it is less than your estimate.”

As General Ramrod what cost would you select ?

13
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The Results

The risk premium can be computed for each participant by

subtracting the certainty equivalent from the average terminal

value.

risk pre mium ~ average-certainty equivalent.

The risk premium for a 50—50 gamble will be:

positive if he is risk averse.
zero if he is risk neutral .
negative if he is risk seeking.

These results can then be group ed by the type of participants-

~RC versu s ~~C student s .

A graphical distribution of individual certainty—e quivalents

using a cumula tive sample distribution plot will indicate the nature

of the risk attitude as well as the differenc es in the attitude

toward risk of the parti cipating groups • A sample plot shown in

Fig. A (next page) indicates the ERC group ’s attitude toward risk

is more risk seeking than that of the PMC group .

The results can also be displayed and compared using a sample

mass distribut ion plot (Fig . B). Here again , the ERC group’s attitude

toward risk is more risk seeking than that of the PMC group.

The prima ry hypothesis does not anticipate the variation between

the two groups shown in Figs. A and B. The situation described for

the decision maker is sufficient ly detailed to allow him to fully

appreciate the environment of the program and the required decision.

Should a significant variation in the attitudes toward risk occur

between the two groups , it will open new areas for investigation and

research . For example, if the resear ch results indicated that the

lLi~
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top executives in the ERC group were risk seeking aid the middle

management per sonnel were risk adverse , the following factors might

be investigated :

Program management experience versus risk attitu de.

Career status versus risk attitude .

Personal net worth versus risk attitude.

Planning horizon versus risk attitude.

Educational background versus risk attitude.

Professional experience (engineer, comptroller ) versus risk attitude.

The resear ch could be expanded also to examine the attitudes toward

risk of program management per sonnel assign ed to a particul ar program

office to further test the validi ty of the hypothesis.

16
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SECTION V

• CONCLUSION

The proposed experiment is feasible with in the res ources avail-

able to a PMC student . Conducted over several class cycles , it will

be a significant addition to the basic insights on the attitudes of

program managers and their staffs toward risk .

Risk analysis and risk attitudes have escalated in importance in

recent years due to the changing environment within the DOD and

Congress. OnaS the basic risk attitudes of individuals charg ed with

the responsibility and aut hority for developing and procuring weapons

systems, the proper and possibly increased emphasis on understanding

risk can be purs ued by the Defense Systems Managem ent School .

The number of possibilities for research exper iments subseque nt

to the one I prop osed are limited on])? by the imagination of the

researcher. Exper iments designed to determine the entire risk

pref erenc e curve of individuals and groups ; and, experiments designed

to measure the effect on attitudes toward risk by- varying the

environmental and technical information are only two of many

possibilities which would give further insight into risk attitudes

of program management personnel. Moreover , System I gives the

res earcher a contro lled environment essential to valid research and

could be used advantageously to address the issue of risk attitudes .

This body of knowledge could then be used to refine communication aid

cont rol procedures within the DOD system acquisition process.

17
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