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This report describes a program centered on the demonstration of an

I lnteracti .e computer aid for group decision making . The report includes:
(1) Descriptions and theorelical bases for the system ’ s pr incipa l dec ision - :

anal ysis algorithms , (2) a report on the system software structure and major

I 
components , (3) scenario materials for evaluation studies , and (4) a comparison
of the group aiding system to the SRI Decision Aiding Program. The next phase
of the program wi l l  concentrate on operational testing and comparison of
individual and group trees.
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1 ’  od

The third quarter of contract activity invo1v~d: (1) refinement
of the group machine interactions and displays , (2) development of
conflict identification algori thms , (3) implementation of the detailed
software desi gn , (4) development of additiona l scenario materials. The
following specific tasks were accomplished during the report period .

(1) Preliminary operationa l tests of the group aiding system
were used to refine the group/machine interactions and displays

described in the first two quarterly reports. Visual cues and
display wordings were modified to increase user comprehension.

(2) Algorithms and procedures were defined for the identification
of group utility conflicts . The algorithms identify the basis
for utility conflict among individuals and only invoke
resolution procedures for significant and resolvable conflicts .

(3) Implementation of the detailed software design was completed
and preliminary operational testing was begun. The softwa re
prov ides for group tree el ic itation and large screen color
graphi cs dis plays of group di fferences in severa l di sp lay
formats.

(4) Additiona l scenario materials for group and individual system
evaluation were developed . Procedures for conducting the
evalua tions were defined as were the roles of the
Intermediator , director and participants .

fT
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1.2 ~e~ t Period

The contract period during the next quarter will prim irily concentra te

on eva lu3ting the systems use as a group and individual decision aid. In
addition , preliminary design for an individua l elicitation and tree merging
system will begin. The specific i tems of work for the next period will

include:

(1) Conduct operational tests with the group aiding system to

refine sceanrlo materials and evaluation procedures .

(2) Perform system evaluations using participants selected from
military reserve groups , police units , and other representative
user populations .

(3) Elicit and compare individual decision trees with group
developed trees.

(4) Plan and initiate design on an individual elicitation interface
and procedures for merging indi v idual trees .

1.3 Program Mi les tones

The mi lestone chart for the contract program is s own in Figure 1-1 ,

with the report period illustrated as the checkered portion .

1.4 Report Organization

Chapter 2 is a program overview containing the problem statement,
program rationale , and program objectives. Chapter 3 describes the major
decision analysis al gorithms and their theoretical basis. Chapter 4 is a

‘1- 2
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description of the system software . Appendix A and B contains a report
by CAC I describing the sceanr io materials that w~ll be used for the evaluation
studies. Appendix C is a report comparing the group decision aidin g system
being developed by Perceptronlcs with the SRI group aiding program.
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2. PROGRAM ( I ,~~~~~~~~~E~~j

2.1 Sta! : r t  of Probl lrn

Constant escalation in wt~apur 1s cost and effectiveness , as wel l as

t~ increasing complexity of international relations , mak.&~ military
decision making more cirtica l today than ever before. In today ’s mil itary
environment , most upp ?r-level decisions are made by comittk’I’ , and s t d f f

groups . Typically, such groups contain experts from sev~’r a l speciality
areas, who bring to the decision environn’~nt disparate sets of values .
Decision time is usually limited , the decision making procedure is
relatively unstructured , and intragroup conflicts arise on a borad variety
of issues . Consequently the group is unable to consider the maximum set
of alternatives , conflicts are not resolved in an optimum manner , and the
resultant decision is rarely up to the aggregate potential of the group
membershi p.

2.2 Rationale

Decision analysis offers a promising approach to solving these
problems . The analytical procedure of building a decision tree formalizes
the decision process, and permits incorporation of individual values
(utilities ) into the selection of alternative courses of action (Hays,
O ’Con nor , Peterson , 1975). However, decision analysis as it is usually
practiced is a highly personal and time-consuming process. Decision
analysts are often called upon to assist in the solution of prob lems
ran ging over a large variety of domains . In most cases the decision
analysts know far less about the problem domain than do their clients .

Thus their contributions are confined primarily to the phases of
formalization and optimizaiton . While optimization is usually computer
assisted , the formalization phase invariably has been accomplished

r 2-1
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m snuil ly , using lengthy i nt~ rv iews of r .oris It ;~r fami 1 ia~- .ii th the
problem area . This approach is gener ally incompati ble with the conditions
of command group decision r iking .

Acco rdingly, i t  would be high l , worthwhile to automat ’ the
forrialization phase , using an interactive computer system to interrogate
the group members and to construct a decision tree based on thier
responses . The purpose of the research undertaken here is to develop
and evaluate the means by wh ich such an interactive aid could be used to
improve group decision making .

2.3 Objectives

The goal of the research program addressed in this progress report
is to develop an automated decision tree elicitation system using on-line
sensitivity analysis with direct real-time group feedback and evaluate
its effectiveness in aiding group decision making.

The specific objectives of the current program include the
following :

(1) Develop computer programs for efficient , comprehensive ,
elicitation of decision trees from a decision making group.

(2) Develop computer programs for identify i ng structural and
numerical differences among the contributions of individual

group members, for merging these contributions and for
resolving the points of conflict.

(3) Develop effective means for display i ng to the group the

results of the elicitation procedures and conflict analyses.

2-2
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(4) Integrate the various programs and tech n ir j~~’, into a comp1!t’~
aiding system which can be readily transferred to othe r tes t

environments .

(5) Experimentally test the group decision aid , using a variety
of representative military decision problems , to demonstrate
its advantages under realistic conditions of use.

(6) On the basis of the developmental effort and the experimental

results, establish guidel i nes and reconinendations for future
military applications of the group decision aiding methodology .

j
I
‘I I

I
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3. ALGORITHMS

3.1 Introduction

The descriptions and justifications of the following algorithms
are given in this section : (1) conflict detection , (2) conflict resolution ,
(3) probability aggregation , and (4) utility aggregation. Attributes have
unit weights in all calculations.

3.2 Conflict Detection

The algorithm assesses conflict on a “localized” set of values,
e.g., a vector of estimated utilities elicited from the group members for
each alternative decision action or probable event. During the decision making
session the sensitivity differential 1 calculated for each node changes dynamically
as the tree expands. These changes can be decomposed into two generating
sources: (1) the sensitivity value calculated after expanding the node or
any node in its sub-tree , and (2) the sensitivity value calculated after
expanding any other node in the tree. Analysis of data collected during
demonstrations of the “group decision aiding system” shows that the greatest
change to a node ’s sensitivity measurement comes from source 2. Computing the
impact of a node’s value on the entire decision tree relative to the current
sensitivity measurements would be accurate only if there were no further
expansion. Therefore, conflict assessment is done on individual sets of
“local ized” values to expose conflicts and conflict resolution identifies
the ones requiring the more comprehensive MAUM procedure for resolution .

By a previous sensitivity calculation node n3 in Figure 3-1 has
the sensitivity differential S3 = ‘16, i.e. , node n3’s value has to change by
16 in order to effect a change in the current best decision path. Node n3
has just been expanded and has nodes A and B as its successors. The value

‘1 See June 1977 Technical Report for defi niti on of sensiti vi ty calculat ions.
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estimates of node B by three people are 10 , 25 and 40. If they all agreed
on a va l ue of 40 for node B the new value of n3 wouid be .4 x 10 F .6 x 40 = 28,
an increase of 8 over its present val u ’ of 20. Ihis increase i~ one-Hif of
th~ requirement (S3) to make a change in the current best path. Superficially
then , it appears that the discrepancies in the estimation of node B’s value are
not worth resolving, and that the mean value should be assigned to node B
resulting in the following calculation of node n3’s value; .4 x 10 + .6 x 25 = 19.
However, consider the case where some node in n2’s sub-tree is next expanded and ,
fol l owing rol l back calcula tions and subsequent sensitivity measurement, V2
becomes 15 and S2 and S3 become 5. If conflict resolution had previously been
invoked for node n3 and it had been assigned the value of 40, a new best
decision path would now exist in the tree~

Description - Conflict Detection Al gorithm

The conflict detection algorithm identifies conflict over a vector
of values elicited from the group members. The values may be utilities on
al ternative actions or events, attribute levels, or aggregated utilities.
This multi-use capability of the algorithm is made possible by the consistent
method of obtaining value assessments from the group members. Only numerical
values in the range 0 to 100 are allowed where 0 represents the worst possible
value of a situation and 100 represents the best possible value (as if the
crisis situation had never occurred2). The vector of values must meet certain
criteria ‘In order to be in agreement, in which case the mean value is used .

Two threshold measures are used to create a specific conflict domain.
These are:

ADMTH - average deviation from the mean (adm) threshold

I

~
An accurate description of value estimation in the initial stages of the aiding
system is vitally important. Group members must be reminded that the scale is
representative of estimated loss. For example , a value of 60 represents
substantial loss when compared to 100, i.e., the “normal situation”, as if the
crisis had never occurred. Hopeful ly this wil l eliminate the clustering of
value estimations for non-desirable but necessary actions and least wanted event
ou.tc

~

omes around the low end anchor. A more uniform distribution of utility
escI:mations will provide an equalization effect of each node upon the decision
structure.

__________ ~~~~~~~~~~~ - 
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PRBTH - event probability threshold

The initial values chosen for the thresholds are :

AOMTH - 10

PRBTH - . 5

Let ~ be a vector of values elicited from the participants (utilities on an
alternative , attribute levels , or computed aggregated utilities).

Let m be the number of participants.

m
mean = (~ Xi)/m

m
adm = Elmean — xi)/m

The following expression determines conflict

if (adm > = ADMTH) “there is conflict” .

This conflict domain is shown by Figure 3-2. Additiona lly, probabilities
for alternative events are checked in order to filter out conflict recognition
on low probability events. Since probabilities on a list of events must sum
to 100, the probability threshold is made a function of the number of alternative!
to adjust for the probabi1ity distribution over a varying number of events.

The following expressions compute the probability threshold:

Let n be the number of alternative events

Let p be the probability threshold

3-4
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PRBTH , n 5

P = 12 , n = 5

((l OO/n)-6), n > 5

as n increases p decreases in order to make the threshold sensitive

to the probability distribution for varying numbers of alternative

events.

For an alternative event that is in conflict over utility assessments by the

decision makers, the fol l owing expression checks the probabilit y threshold

criteria:

‘if (Prob. (event) = p) “there is conflict”

otherwise use the mean utility value for the event node.

The probability threshold conflict domain is shown in Figure 3-3.

Example 1:

Let n = 8 be the number of successors of an event node. Under
unifo rm probability distribution the elicited probabilit y of occurrence

for each event would be 12 (on our 0-100 scale). The computed probabilit y

threshold is: p = (100/n)-6 = 6. If conflict was detected on the utility

estimates for any of the events then an additional check is made on the events
probability .

if (Prob. (event) > = p) “there is conflict”

otherwise use the mean value of utility estimates made by the

participants.

For this case events in conflict whose probabilities are less than 6 are not

subjected to the MAUM procedure for resolution .

3-6
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Example 2:

The conflict detection algorithm identifies confli ct over a vector
of estima ted u tilities elicited from the group members for each alternative
decision action or probable event. A conflict mask is constructed for a
list of alter nativ’es and each conflict is dealt with in succession . When
the MAUM procedure is invoked to resolve conflicts, a matrix of attribute
levels is elicited from the group members for the particular alternative
in conflict. The same algorithm used in detecting conflicts on utilities
is used to construct a conflict mask for the set of attributes by successively
examining vectors of values entered for each attribute by the participants.
New aggregated utilities are computed for each decision maker using his
values entered for the attributes . The new vector of aggregated utilities
by participant is also checked for conflict. Fi gure 3-4 shows conflict
detection on initial alternative utilities. Figure 3-5 shows two examples
of conflict detection during conflict resolution when using the MAUM procedure.
In Case 1 the conflict wasn ’t resolved when attribute levels were elicited
from the decision makers. However, i n Case 2, be decomposing the alternative
‘in conflict into its constituent attributes, eliciting attribute levels , and
computing a new aggregated utility for each participant , the group members
reached agreement wi thout further discussion.

Justification - Conflict Detection Algorithm

During initial pilot testing of the group system, the threshold
will be changed and data will be collected and analyzed to determine when
optimal node value assessments are made for different sets of threshold
criteria. This data will be measured against the tradeoff in time requirements
for resolv ing conflicts on alternatives in order to maximi ze the efficiency
of the system.

3-8
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— Decision ~h~kt .~r

AlT. — Attribute

CASE 1:

D D 0 Conflict
2 3 Mask

ATT
1 

75 60 35 1

AlT
2 

90 80 20 1

ATT
3 

50 40 55 0

ATT
4 

40 50 35 0

New Aggregated
Utility [64 58 361 1

CASE 2:

D D D Conflict
1 2 3 Mask

AlT
1 

65 55 35 1

AlT2 20 35 30 0

AlT
3 

95 55 60 1

AlT4 40 55 45 0

New Aggregated
Utility [55 50 421 0

FIGURE 3-5. CONFLICT DETECTION OVER ATTRIBUTE VALUES
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3.3 Conf l ic t  Resolution

Imediate ly before and during confl ict resolution the int ’ rm ’~diator/
director will be given numerica l analysis information regarding type and
extent of conflicts. In all conflict cases he will have the following
options: (1) using the mean value and continuing, (2) suggesting a utility
measure to the group, and upon confirmation using that value and continuing
the program , (3) invoking the MAUM procedure if conflict is on initial alternative
utilities , or (4) for attribute level conflicts - initiating discussion , then
eliciting new l evels for those attributes in conflict effecting recomputation
of aggregated utilities and rechecking for conflicts.

3.4 Probability Aggregation

The current algorithm for probability aggregation uses the mean of
the probability estimates elicited from the decision makers. Theoretical
work is continuing in thi s area to arrive at a more accurate computation of
a group probability value.

3.5 Utility Aggregation

There are three modes of utility aggregation . These are:

(1) Where no conflict occurs - aggregate the individual utilities
elicited from the group members and take the mean.

(2) Where confl ict does occur and is resolved - after use of the
MAUM procedure new aggregated individual utilities over the
attributes are used as i nput to mode 1.

(3) Where conflict occurs and is not resolved - director suggests
a utility value to the group and it is used . This can be

3-11
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done implicitl y by lettin g the ~y ~~~ use the computH average

or exp l icit l y by r~ u v : r ’ r~ridiflg a ut i l i ty  v~1lu(~ other than the

mean to both the group an the progran .

¶
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4 . SOF ~WA F~E DEVEL0P~EvN T

.1 Syst~~ Confi~~ rat ion

The part icipants ( i .e.,  the decision makers ) and the intermediator/
director are seated at a conference table facing an Adve nt large screen
disp lay system . Situated in front of each participant is an Interface
Technology 732 data entry terminal (DEl) which is used for entry of numeric
values and voting. The DET ’ s have an eight digit LED display , numer ic

keypad , funct ion keys , and eight indicator panels that are under program
control .

The intermediator/director has an Informer D301 termi nal equipped
with a 16 line by 32 character CR1, full alphanumeri c keyboard , and
function keys. Using the Informa l terminal , the intermediator/director
can enter and edit lists of alternatives , query and direct and system,
and receive reports from the computer aiding system on group performance.

The Advent projection system is driven by a Genisco 3000 programable

color graphics system. Perceptronics ’ current Genisco system has 512 x 512
resolution , has a video lookup table for displaying up to 4096 colors , and
can generate a wide range of alphanumeric as well as graphic material.
In a separate room , a 19” Mitsubishi high resolution color monitor can be
used to unobtrusively monitor what the group is doing.

4.2 Software Implementat ion

Software for the group decision aiding system was designed and
implemented under the UNIX operating system, using the C programing
language. Duri ng the thi rd contract period covered by this report, the

detailed software design was implemented for all major system components.

1;



There are fo n’ major system sof twar (ni~prP rr~ tO~ ‘ri i ml ~iOO lines
of code plus an addit ional 2600 lines of assemb i, r~ ’k~ ccnrr posirv ~ thc~ Genisc o
graphics operati ; s’,’ste rn . The na j 0 r  s o f t u r r O  con~uii~ r i t S  control : (1) the
images produced on th~ Advent large scr i~~n disp la y ,  (2) the interactions
between the group rcec bers and the dat a entry te r : ina ls , (3) the operation
and disp lay of the intermedi ators termina l , and (4) the intc~rna l decision
tree structure and the computationa l procedures that manipulate the tree.
A more complete description of each component is detailed here .

LARGE SCREEN DISPLAY SOFTWARE

There are three levels of software that control the Genisco color
graphics system. At the lowest level functions composed of Genisco assembly
instructions provide the control interface between POP-li software and the
graphics system . Another set of functions at the middle level provides
X , Y raster positioning , color selection , and operation mode when displaying
text or geometrical shapes. The top level procedures provide simple C
program access to a formatted screen of n lines by m characters .

The Genisco system is easily initialized to a display position by
designating line numbers and/or character column positions. Other procedures
at this level can then write text or draw vectors on the display .

DATA ENTRY TERMI NAL SOFTWARE

This set of procedures controls the interactive information flow
between the decision makers and the system. Participants are prompted by
lighted message windows for the various i nputs required by the system, e.g.,
utilities , probabilities , and vote response. Feedback control is maintained
by these procedures and information is displayed on the individual
participant terminals to effect ease of terminal operation.

4-2



I
I

I ~.T L PML Dl ATOR T L ~ 1 I DAL SOFTWADE

The software interf ace to the intermediator/director terminal

prov ides system and group supervisory control.  Ih interinediator is
provided system processing information at all t iii:n . Option lists are

displayed on the terriinal at various points in the elicit a tion and node

expansion cycle provi~ ing immediate control over system operat ion. The
intermediator also shares responsibility for program pacing during the

decision aiding session.

DECISION TREE COMPUTATIONAL SOFTWARE

Decision tree processing software expands the representative
tree structrue , elicits utilities and probabilities from individuals ,

analyzes values for conflicts , invokes the multi-attribute procedures
to resolve conflicts , graphically displays histograms and line graphs to
distinguish areas of conflict , and displays the graphical form of the
decision tree on the large screen display . Other tree processing functions

I include rollback calculations and sensitivity analysis. There are also
procedures to determine best path , select the best node for expansion ,

I 
aggregate utilities and probabilities , and update the decision ana lysis

profile during the decision making session.

All software was implemented from a top down design which
facilitates program modifications as problems are ironed out during

( pilot group testing .

I
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5. SCf~ AkI0 DESCRII ’Tl (~

Preparations are curr ,~ntl u’v 1 n’ w i ,’ for  t~i m i  t ial  testing of
the grou p dec ision-making aid . Test sessions ~i ll include a preliminary

tutoria l scenario during which subjects  w i l l  be introduced to princ ip les
of decision analysis and tree construction , including such concepts as
event and decision nodes , utility ari d probability estimation . and
attr ibute levels. Participants will be instructed in the use of the
interactive aid and will run through a simp le demonstration scenario
for further practica l familiarization wi th the system. At the conclusion
of the tutorial , briefinq materials for the actual test scenario will be
distributed and a decision elicited from the group.

The demonstration and test scenarios , recently completed and
submitted by CAd , are briefly summarized below .

5.1 Demonstration Scenario

The demonstration scenario has been constructed to address a
realistic concern of decision-makers employing the interactive decision
aid: the efficient use of limited time . The more actions and events
considered during the decision -making process, the greater the amount
of time required to reach a decision . Subjects will be asked to select
the best means to choose the number of actions and events included in a
decision tree such that the decision-making process will be expedited
without affecting the quality of the decision. A simple two-level
tree and an attribute list have been prepared to minimize the amount

of time expended during the tutorial session. Subjects will be permitted

to introduce modifications to both , should they so desire.

It is ~~ticipated that the use of a tutorial scenario that
highlights a problem the subjects will face as a group in the test

I
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sessi on w i l l  not onl y acquaint participants with the r nch ari ics Of the

system , but also contribute constructively to the group ’ s eff ic i ency
in subsequent decision tasks .

5.2 Test Scenario

A test scenario involving a mix of fictitious and real-world
actors has been selected for the initial phase of testing in an attempt
to limit the impact of substantive bias on the decision-making process.
While such bias will i ndeed be operative in any real-world applications ,
it may unnecessaril y complicate the primary task at this stage of
examining the structural and procedura l efficiency of the system.

Scenario Structure

Principal Actors : United States , Shamba

Secondary Actors: Marandi , Mandero City , Cuba

Decision-making Participants : U.S. Government Task Force, including
representatives of JCS, NSC , CIA , NDS,
STATE

Duration of Session: 3 hours

Materials:

Task force briefing booklet (cable traffic , situation
reports, force situation reports, maps , background data).

Agency Briefing Updates

Briefing Slides j

5-2
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C kq ren rid

The U .S. is co’ I i li tted to support the ru l in ;  mi l i tary di c t it ua r~h ip

of S’ ia ba , a swa ll t’ ird world al l y. For 12 years , the niil i tary  goverl ’ r I t

has been p lagued by skirmishes w ith an indigenous leftist rebel neutral

southern neighbor. neither U.S. nor Cuban personnel have been involved in
direc t combat , but both have supplied arms and training missions . The

U.S. main tains a small non-nuclear m ilitary base at Komsa in northern

Shamba.

Scenario _Situat ion

A U.S. B-52 bomber carrying nuclea r bombs on a routine flight is

forced to land at an airport near Savin , the capitol of Shamba , due to
problems with its onboard electrical system . A U.S. technical crew is
expected to arrive in two hours to begin repairs .

Two hours after the ~3-52 lands , the rebels launch a successful
coup virtual ly unopposed by regular Shamban forces . The B-52 and the

bombs fall under thier control and the aircraft’ s crew is killed . The
American technical crew is forced to turn back.

Rebels occupy the U.S. Embassy , killing ten Marine Guards , and
all Embassy personnel are taken hostage. The U.S. base airstrip at Komso
is strafed and no aircraft are left operable. One hundred howitzers and
100 medium-range tanks may still be operable , but the rebels have announced
that the 2,000-man unit at the base is also being held hostage. Two U.S.
aircraft carriers are stationed 12 miles offshore from Mendero City and
Monque Bay, repsectively. Both ships carry USMC assault forces .

I
i i
1 1 5 3
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Ri ’~ai’l be,’arrd s

(1)  U.S. w i l l  give Shamba Sl b i l l ion per year for 10 years
as war reparations .

(2 ) U.S. c i t izens are to be removed from Shamba , but must leave
their equipment and factor ies be hind.

(3) The former dictator of Shamba , who escape d , is to be turned
over to the new government .

(4) U.S. is to declare its error in supporting the previous
government and pledge non-interference.

(5) U .S. must dismantle its nuclear bases throughout the worl d,
beginning with NATO bases in Great Britain.

The U.S. has four hours to respond and 15 days to fulfill all five
demands. Otherwise , the hostages will be killed and Mandero City bombed
by the B-52.

The scenario , as developed by C.A.C.I., Inc., appears in full in
Appendix B and the tutorial scenario in Appendix A. Both of the scenarios
will be used for the scheduled test apprropriate and evaluation of the
group decision aiding system with modifications based on initial experimen ts .

5-4
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I TRAINING SESSION SCENARIO :
SUBJECT’ S MANUAL

Submitted to:

Adaptive Information Systems
- Perceptronics, Inc.

6271 Variel Ave.
Woodland Hills, California 91367

L

L
November 9, 197 7
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TRAINING SESSION SCENARIO: SUBJECT ’S MANUAL

INTRODUCTORY NOTE

This manual is used in conjunction with the associated Experimenter ’s

Manual. It provides the basic decision alternatives that are presented

to subjects In the course of the training scenario. This material can

be displayed in booklet form or on the decision aid ’s display screen.

- 
The latter mode Is preferable because it increases the subjects’

familiarity with the operation and capabilities of the aid.
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WHAT IS THE BEST AND FAIREST WAY FOR THE GROUP TO LIMIT THE
NUMBER OF ACTIONS AND EVENTS INCLUDED IN THE DECISION TREE?

2 
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• THE IMPACT ON REACHING A QUICK FINAL DECISION

• THE IMPACT ON BEING FA IR TO ALL MEMBERS

• THE IMPACT ON RETAINING THE BEST AL1VERNATIVES
IN THE DECISION TREE

1~

I 
H

1 . 

V

_ ________  - _—i_ __ - - ,—
~~~~~ 

~~~~~~~~~~~~~~~~~ 
_

~~



• MAJORITY RULE: ALLOW ALL ALTERNATIVES THAT RECEIVE
A MAJORITY VOTE OF APPROVAL BY THE GROUP TO BE IN-
CLUDED IN A DECISION TREE .

• CONSENSUS: ALLOW ONLY THOSE ALTERNATIVES THAT ALL
MEMBERS OF THE GROUP AGREE UPON .

• GROUP LEADER CHOICE: ALLOW THE GROUP LEADER TO
DETERNIN E WHICH ALTERNATIVES WILL BE INCLUDED IN
THE DECISION TREE .

4
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1. THE MINORITY WILL BE DISSATISFIED WITH THE
DECISION.

2. THE MINORITY WILL BE PLEA SED WITH THE
FINAL DECISION .

a

I
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1. DECISION TREE BUILDING IS MORE TDIE CONSUNING .

2. DECISION TREE BUILDING IS NOT SIGNIFICANTLY DELAYED.

6
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1. ThE GROUP LEADER CHOOSES FAIRLY AMONG THE ALTERNATIVES .

2. THE GROUP LEADER CHOOSES UNFAIRLY AMONG THE ALTERNATIVES.

H 
c 
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APPENDIX B

SIMULATED BRIEFING MATERIALS: OPERATION TPCANYON
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PREFACE 
— 

—_______________________________

This paper provides simulated briefing materials for use in the initial

experimentation and demonstration phase of the Perceptronics computer—

assisted decision aid.’ Following a short introduction , the briefing

materials are divided into four Sections:

1. Task Force Briefing Booklet

2. Situation Re port Booklet

3. Agency Brief ing Up dates

4. Briefing Slides

Items 1, 2, and 4 will be presented to all subjects. A separate ver-

sion of Item 3 has been prepared for each subject , depending on the role

s/he has been assigned . The five roles are:

• Representative of the Joint Chiefs of Staff (JCS)

• Representative of the National Security Council (NSC)

• Representative of the Central Intelli gence Agency (CIA)

• Representative of the Defense Nuclear Agency (DNA)

• Representative of the Department of State (State)

Our recommendations concerning media are that the briefing slides should

be projected on the decision aid’ s screen (either by using an overhead

projec tor or the aid itself). The slides should also be provided as

par t of the simulated briefing materials package that is given to each

subject. This is the most realistic way in which to present this type

1 
Percep tronics (1977) An Interactive Computer Aiding System for Group

Decision Maki ng, Technical Report PQTR—10 46—77-9. Woodland Hil ls ,
Calif.: Perceptronic s , Inc. 
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of inforuiation . To further increase the realism of the materials , typo-

graphical errors of the sort typ icall y found in these types of crisis

m essages have been deliberatel y included in the texts ; we recommend that

these ‘errors ’ be retained.

The “attributes ” or potential “impacts” of the decision being simulated

include

• Impacts on preserving U.S. security,

• Impacts on security of Mandero Ci ty.

• Impacts on U.S.  c i t izens  st i l l  in Shamba ,

• Impacts on U .S.  balance of payments , and

• Impacts on U .S .  in ternational  prestige.

The material presented in this Preface should not be included in the

package that is given to subjects.

I
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INTROD U CTION

The materials in this briefing package have been designed to provide

a realistic simulation of the types of communications and information

that would be received by hi gh—level U.S. decision -makers during a

crisis and the types of decision recomm endations that these decision—

makers would have to make during such an incident .

The briefing material is divided into four sections:

1. Task Force Briefing Booklet

2. Situation Report Booklet

3. Agency Briefi ng Updates

4. Briefing Slides

The Task Force Briefi ng Booklet outlines the problem you face and pro-

vides copies of communications that the U.S. Government has received

concerning the crisis. The Situation Report summar zes the crisis and

provides background information. All group members receive these two

repor ts.

Each task force group member represents a different agency and receives

his or her own Agency Briefing Update. This material outlines your

agency ’s crisis responsibilities , describes your agency ’s last contin-

gency pla n for this type of crisis situation , provides any additional

information which your agency has , and lis ts the other agencies involved

in the crisis task force. This information can be shared with other

group members. You are not required to follow the contingency plan

developed for the last crisis of this type .

Finall y,  after you have read the briefing materials , a short briefing

will  be given that s~snmar ises the situation which your task force face..

3
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TASK FORCE BRIEFING BOOK

INTRODUCTION

You and the others in this Operations Center (Op Center) have just

been chosen to par ticipate in a U.S. Government crisis task force.

There is an extremely sensit ive situation develop ing in the country

of Shamba which involves U.S. national security. Each of you repre-

sents a different U.S. Covernment~ agency, but together you must pro-

vide the President with an action recommendation to safeguard our

national security interests.

Time is limited . In order to act effectivel y,  the President needs

your final recommenda tions in three hours. So, the task force wil l

use the computer—based group decision—making aid to anal yze the prob-

lem and decide on the preferred courses of action to pass on to the

President .

BACKGROUND

Within the last 5 hours a crisis situation of grave proportions has

developed. It began when a U.S. B—52 bomber on a routine fli ght was

forced to land in Shamba ’s cap ital city of Savin due to problems with

its onboard electrical systems . The B—52 has nuclear bomb s on board .

There was no U.S. military base in the area , and the crew of the B—52

felt that the plane might crash if the opportunity to land was not

taken immediately. At the t ime , the Shamba Government was friendl y

to the United States.

Be fore landing , the crew ’s decisions were ap proved by the U.S. Com-
mander at its home base , and U.S. technicians with the needed par t s

were i nediately di spatched to Shamnba and expected in four hours.

4

____ - -V.- —-—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _  - 

~~~~~ _ _ _



The refittinE would take another two hours , and departure t ime for the

B—52 was s c h e d u l e d  for  s i x  hour s  from t ime of landing. l~ecause of the

sensitivity of the B—52’ s nuclear payload , this emergency mission was

to be kept secret.

At the time of the B—52 landing, the Shamba Government was a major

Third World all y of the United States. Despite its military dictator-

shi p, reports of human ri ghts violations , and mass arrests of polit-

ical dissidents , the United States had long been committed to support -

ing the ruling junta. Over the last 12 years the military government

has been plagued b y continual military skirmishes and terrorist har—

rassment by an indigenous leftist rebe l movement supp lied with arms by

Cuba.

The United States had been the major supp lier of heavy arm s to the

Shambanese regime over the past 12 years. But , because of the after

effects of Vietnam and growing disenchantment with the human rights

stance of the Shambanese Government , the United States has been slow—

ing down the rate of arms tramsfers to Shamba du ri ng the last year.

No military personnel from the United States or Cuba have been activel y

involved in the fighting , although both donor nations have sent train-

ing officers to assist in using equi pment. Under agreement with the

Shamba Government , the United States maintains a small nonnuclear

mili tary base in Komsa in the north , but U.S. personnel remain within

the base while on duty. U.S. forces have never participated in any

military confrontation with the rebels , either on their own or in the

course of aiding Shambanese regular troops.

Within recent months the rebel movement , which is extreme ly antagon-

istic toward the United States and constantly broadcasting anti—U.S.

propaganda from its headquarters in the country of Marand i to the

aouth , has been making strong military gains in the countrys ide out—

aide Savin. However , U.S. intelligence reports did not forecast

[ any quick conclusion to the conflict in either direction.

l r  5
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Then , without any warning , the rebel forces staged a lig hten ing 
~~~~~

d’ e t a t  t h a t  has  seem ingl y succeeded in o v e r t h r o w i n g  the  Shambanese

reg ime. T h i s  occu r red  j u s t  two hour s  a f t e r  the B—52 landed. Since

the takeover three hours ago , communication has been sporadic and

information updates have been incomplete. We are not exactl y certain

about the current status , but we know the situation has worsened ——

the nuclear bombs aboard theB— 52 are now in the control of the rebels

and they have just begun to make their demands known to us.

This packet includes all of the cable traffic , situation reports ,

force situation reports , maps , and background data that we presentl y

have on the situation in Shamba. Limited as it is , this is all we

know and our independent communication lines in Shamba are quickly

being cut off. You will receive no further information on the situ-

ation before you make your recommendations to the President . Each of

the other representatives in the ta~k force have received the same

information. However , you also have received a short briefing paper

from your own agency that only you will see directl y. You ~~~ trans-

mit this information to the others if you wish .

TASK FORCE COALS

Remember, your goal ns a group is to develop preferred action alter-

natives to preserve U.S. national security in this crisis. Your recom-

mendations are due on the President ’s desk three hours from the time

you convened this task force meeting. After each of you has read all

of your briefing materials , you must analyze the situation and deter-

mine join tly agreed preferred ac t ion al terna t ives by using the computer-
based group decision-making aid.

To main tain con fide nt iali ty,  the task force ’s mission will be referred

to as “Operation TPCANYON .” The State Department representative will

act as chairman of the task force meeting.

6
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UN CLAS SI Fl ED

OS15EST 04 JUL 79
FM AMENBA SSY SAVIN

TO SECSTATE WASH DC

INFO CIA WASH DC

SECDEF WASH DC

USMILB ASE KOMSA
TPCANYON

SUBJ : SHAMBA REBEL SITUATION

1. AT O500EST REBELS ATTACKED GOVERNMENT HQ IN SAVIN.

PRESIDENTIAL GUARD S REPORTED KILLED. UNCONFIRME D REPORT

THAT PRESIDENT AND OTHER TOP OFFICIALS HAVE ESCAPED.

2. AIR2ORT UNDER ATTACK. LOST COMMUNICATION WITH

B—52 at O512EST. SUGGEST US TROOPS AT KOMSA BE FLOWN

TO AIRP ORT TO PRQTECT B—52. NO WORD THAT REBELS HAVE

ATTACKED KOMSA.

3. REBELS ALSO INVADE MCKOSAM AND BATU . GOVERNMENT

FORCES APPEAR SYMPATHETIC TO REBEL CAUSE AND PUT UP

NO REPEAT NO RESISTANCE.
4. AMEMBASSY AT OUTSKIRTS OF CITY SO NO IMMEDI ATE DANGER

SEEN YET. SECUR ITY INCREASED AT EMBASSY GATES.

UNCLASSIFIED

I
I.
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UNCLASS IFIE D

O52OEST 04 JUL 79

FM ANCONSULATE MANDER O CITY

TO SECSTATE WASH DC

INFO CIA WASH DC

SECDEF WASH DC

TPCANYON

SUBJ : ASYLUM FOR SHAMB AN ESE OFFICIALS

1. PRESIDENT , PRIME MINISTER , AND DEFENSE MINISTER HAVE

FLED TO MANDERO CITY AFTER APPARENT COUP BY REBEL FORCES .

AT O515EST SHAMBANESE OFFICIALS CONTACT USCONSULATE

SEEKING POLITICAL ASYLUM. REQUEST DIRECTIVES ON

ASYLUM REQUEST.

~~~. REBEL FORCES REPORTED MASSING ON MANDERO CITY—SILAMBA

BORDER. LOCAL TROOPS MOBILIZED BUT UNLIKELY TO BE SUFFICIENT

TO COUNTER REBELS. NO REPEA! NO FIRE REPORTED.

UNCLASSIFIED
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UNCLAS S IFIED

OS2SEST 04 JUL 79

FM AME MBASSY SAVIN

TO SECSTATE WASH DC

INFO SECDEF WASH DC

CIA WASH DC

TPCANYON

SUBJ : EMBASSY SURROUNDED

10 MARINE GUARDS KILLED AT EMBASSY GATES AS REBELS INVADE

US COMPOUND AT OS2OEST. APPROXIMATELY 50 REBELS RUSHED

GUARDS WITH AUTOMATIC WEAPONS. REBELS HAVE TAKEN POSITIONS

AROUND EMBASSY BUILDING. SHOOTING HAS ENDED. REBEL LEADER

HAS SHOUTED THAT IF WE PUT DOWN OWR WEAPONS NO ONE WI LL

BE &&)*? HURT. WE HAVE COMPLIED. EMBASSY PERSONNEL

FORCED INTO COURTYARD AND FRISKED. IT APPEARS THEY WANT

US ‘D$???W?/ AS HOSTAGES. NO REGULAR SHANB A TOOPS IN

SIGHT. APPRDXIMATELY 25 AMERIBANS IN MAIN BUILDING AND

UNCLASSIFIED
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UNC LASS IF lEE)

~53OEST 04 JUL 79

FM USMILBASE KOMS A

TO SECDEF WASH DC

INFO SECSTAT E WASH DC

CIA WASH DC
COMBLUFLT EAST OCEAN

TPCANYON

SUBJ : USBASE DOMSA STRAF ED

1. AT 0525EST BASE AIRSTRIP STRAFED IN LIGHTENING RAID BY
REBELS. NO REPEAT NO AI RCRAFT LEFT OPERAZLE. 25 RECON

HELICOPTERS AN’) 30 FIGHTER BOMBERS STRAFED. 20 TROOP TRANSPORTS

ALSO DISABLED. 12 MEN KILLED.

2. GROUND BATTLE WITH REBELS BEGAN SIMULTANEOUSLY. REBEL

TROOPS N UMBER ABOUT 1000 TO OUR 2000. REBELS ARMED WITH

AUTOMATIC WE.ABONS AND LIGHT AND HEAVY HOWITZERS . ThEY

HAVE AIR SUPPORT. REBEL STRATEGY APPEARS TO BE TO SURROUND

BASE, KNOCK OUT OUR OFFENSE AND

UNCLASSIFIED

I.

I
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UNCLASS I l l  £~)

OS4 SEST 04 JUL 79

FM CoM~Lu~ LT EAST OCEAN

TO SECDEF ~AS}I DC

IN FO SECSTA TE WAS H DC

CIA WASH DC

TPCANYON

SUBJ : USFLEET DEPLOYED TO SHAMBA

1. AT 0545EST TWO US AIRCRAFT CARRIERS, ADAMS AND JEFFE RSON,
WERE DIVE RTED FROM EXERCISE IN EAST OCEAN AND SENT ENROUTE
TO POSITIONS 12 MILES OFF SHORE FROM MANDERO CITY AND

MONQUE BAY. ARRIVAL TIME O73OEST. TO AWAIT DIRECTIVES.

BOTH CARRIERS EQUIPPED WITH SURFACE*TO*AIR MISSILES AND

ATTACK AIR WINGS .

2. AT OS4OEST, INTERCEPTED MSG OF REFEL FORCES IN SAVIN
TO REBELS IN KOMSA. MSG READS QUflTE WE HAVE B-52 AND

NW~ S STOP WHEN SITUATION STABILIZES WE WILL SEND DEMANDS

UNQOOTE.

UNCLASSIFIED
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UNCLASSIFIED

O6O5EST 04 JUL 79

FM ANCONSULATE MANDERO CITY

TO SECS~ ATE ~.‘ASH DC

INFO SECDEF WASH DC

CIA WASH DC

COMBLUFL T EAST OCEAN

TPCANYON

SUBJ: FIGHTING NEAR MANDERO CITY
1. ONE UNIT OF SHAMBANESE REGULAR ARMY HAS APPARENTLY

REMAIN ED LOYAL TO THE GOVERNNNET AND IS EXCHANGING FIRE

WITH REBEL FORCES ACROSS NANDERO CITY- SHAMBA BORDER .

FIGHTING BEBAN AT 0545EST. HEAVY CASUALTIES ON BOTH SIDES.

2. MEG INTERCEPTED FROM REBEL HQ THAT ANEMBASSY AT SAVIN

QUIET WITH NO FU RTHE R GUNFIRE . MSG INDICATES REBELS HOLD

AMBASSADOR AND STAFF HOSTAGE. COMMUNICATIONS CUT AT

SAVIN EMBASSY .

3. B-52 APPARE NTLY SURRDUNDED . PATE OF CREW AND PAYLOAD

UNKNOWN. BUT 7.%%$$ ’ INTER CEPTED MSG IND ICATESS THAT LOYAL

SHANBA TROOPS AT AIRPORT WE RE DEFEATED BY REBELS WHO ARE

IN COMPLETE CONTROL AS OF OS45EST .

- 
4. REBEL MSG ALSO IMPLIES HEAVY FIGHTING NEAR KOMSA MILBASE

BETWWEENN UUSS AANNDD RREEBBEELL FORCES. HEAVY CASUALTIES

BY US DUE TO LACK OF AIR COVER AND SUPPORT.
r

UNCLASSIFIED
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1/88: !xx
TPCANYON

MANDERO CITY (AP) — REBEL FORCES IN THE NEIG H BORI N G COUNTRY

OF SHAMBA HAVE STAGED AN AP PARE NT LY SUCCESS FUL COUP AGAINST

THE 15 YEAR OLD MILITARY DICTATORSHIP AND HAVE INITIATED

A CHAIN OF EVENTS THAT MAY CORENER THE UNITED STATES INTO
AN UNEXP ECTED NUCLEAR CRISIS.

SOME AMERICAN LIVE S HAVE BEEN LOST, THE EMBASSY HAS BEEN

TAKEN OVER BY THE REBELS , ThE AIR BASE HAS BEEN ATTACKED ,

~ND AN UNEXPLAINED B-52 i OMBER SITTING ON THE RUNWAY

AT SAVIN AIRPORT WITH A NUCLEAR PAYLOAD HAS BEEN CAPTURE D

BY THE REBEL FORCES .

THE EARLY MORNING REBEL ATTACKS WERE CARRIED OUT WITH

LICHTENING SWIFTNESS IN ALL OF SHAMBA ’S MAJOR URB AN CENTERS

BEGINNING AT SAM EASTERN STATN1)ARD TIME . REGULAR SHAMBANESE

TROOPS HAVE CAPITULATED IN MOST CASES WITH LITTLE RESISTANCE

ALTHOUGH SOM UNITS , ESPECIALLY NEAR TILE INDEPENDENT NEUTRAL
CITY STATE OF MANDERO CITY , HAVE REMAINE D LOYAL AND ARE

ENGAGING IN BATTLE WITH THE REBELS.

ThE U. S. EMBASSY COMPOUND IN SAVIN, THE CAPITAL OF SHAMBA,
IS BEING OCCUPIED BY THE REBELS AND AMBASSADOR YOUNG AND

25 EMBASSY PERSONNEL ARE BEING HELD HOSTAGE. UNOFFICIAL

REPORTS INDICATE THAT 10 MARINE GUARD S HAVE BEEN KILLED
BY THE REBELS IN THE TAKEOVER. HEAVY FINHTINC IS ALSO

CONTINUING BETWEEN REBEL AND U.S. FORCES AT THE U.S. MILITARY

BASE AT KOMSA. ALL AMERICAN AIRCRAFT AT THAT BASE WERE

DESTROYED.

14
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REPORTEDLY li~:sTROYED , WHILE STILL ON THE GRO U ND , BY AN

EARLY MORNIN G RE3 EL AIR STRIKE .

A PUZZLING ASPECT TO TillS SU RPRISE REBE L COUP THAT TURNS

TILE SITUATI ON INTO A VERITABLE CRISIS  FOR THE U . S .  IS THE

UNEXP LAINE D B—5 2 BOMBER WITH A NU C LEAR PAYLOAD THAT WAS

PARKED ON TIlE RUNWA Y AT SAVIN AIRP ORT AT THE TIME OF THE

COLT. RELIABLE SOURCES FROM THE JUST DEPOSED SHAMBA GOVEPNNENT

WHO HAVE FLE D TO THI S INDEPENDENT SITY STATE HAVE CONF IRME D

THAT A U.S.  B-52 BOBMER LANDED EARLY JULY 4 PRIOR TO THE

COUP ATTACK.

WHY THE B-52 WAS SENT SENT TO SHAMBA IS A MYSTERY . DEFENSE

DEPARTMENT SROIZESMEN HAVE NO COMMENT S TO MAKE ON THE B-52

AND WOULD NOT ACKNOWLEDGE ITS EXISTENCE IN SHANBA UNTIL MORE
FACTS ARE RECEIVED.

HOWEVER , INTERCEPTED REBEL COMMUNICATIONS HERE INDICAT E

THAT NUCLEAR BOMBS ARE INDEED ABOARD TIlE B— 52 AND THAT

THE REBELS HAVE COMMANDEERE D THE AIRCRAFT. TILE FATE OF

THE B— S2 ’ S CREW IS U NKN OWN. THERE IS ALSO WIDE RANGING

SPECU LATION AS TO WHAT THE REBELS WILL DO WITH THEIR NEW

NUCLEAR ACQUISITIONS. THEIR RABID ANTI*U.S. STANCE IS

WELL KNOWN AND THERE IS FEAR THAT THE LIVES OF MANY AMERICANS
STILL LIVING IN SHAMBA ARE IN DANGER. THERE ARE ALSO FEAR S

THAT THE NUU CLEAR POWE R PLACED IN THE HANDS OF THE REVOLUTIONARIES

MAY LEAD TO AN UNCONTROLLABLE NUCLEAR HOLOCAUST .

UNCLASSIFIED
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0645 EST 04 JUL 79

FM AU STRIAN EMBASSY SAVIN

TO ANCON SULATE MA NDER O CITY

INFO SECSTATE WASH DC

SECDEF WAR DC

CIA WASH DC
TPCANYON

SUBJ : REBEL MSC TO US

AUSTRIAN AMBASSADOR INSAVIN CONTACTED THE US CONSTJLTE IN

MAN Dz~RO CITY AT 0640EST. THEY HAVE BEEN CONTACTED BY

THE REBELS , NOW HEADQU ART ERED AT SAVIN AIRPORT , AND ASKED

TO BE THE CO BETWEEN WITH THE U.S. TIlE REBELS HAVE

TRANSMITTED THE FOLLOWING INFORMATION:

1. THE REBELS ANNOUNCE THE ESTABLISHNNET OF ThE

NEW FREE GOVERN’NNET OF THE SHANBA PEOPLE AS TILE OFFICIAL

REPRESENTATIVE S OF THE SHANB~ PEOPLE.

2. REBELS ARE IN CONTROL OF USENBASSY IN SAVIN. ALL

CIVILIAN PERSONNEL ARE SAFE AND BEING HELD AS HOSTAGES.

3. REBELS ARE IN CONTROL OF AIRP ORT AND HAVE
NATIONALIZED TIL E 8-52 AND ITS PAYLOAD. THE CREW HAS BEEN

KILLED.

4. REBELS HAVE NEUTRALIZED THE US MILITARY BASE AT

KONSA AND ARE HOLDING ALL US MILITARY PERSONNEL THERE AS
HOSTAGES.

5. DEMANDS WILL BE TRANSMITTED TO US WITHIN AN HOUR

VIA AUSTRIAN EMBASSY IN SAVIN.

6. THE US MUST BE PREPARED TO MEET THE DEMANDS QUICKLY

OR BE RES PONSIBLE FOR A HOLOCAUST.

UNCLASSIFIED
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RAI)IO BROAD CAST

OW O4JUL 79Y VOICE OF SILAMBA IN ENGLIS H 7: 15AM(E ST)

(STATEMENT ) “WE , TUE SIIAN BANESE P EOPLE , WILL NO LONGER

BE TUE PAWN OF AMERICAN IMPERIALI ST POWER. THE CORRUPT

AND USURP I NG PIGS WHO HAVE KEPT US IN OU R SHACKLE S AND

COLLABORATED WITH THE IMPERIA LISTS H AV E FLED LI KE

SCARED RABBITS. THE ENEMIES OF THE PEOPLE HAVE BEEN

DEFEATED . THE REBEL CAUSE HAS BEEN WON. THE PEOPLE

OF SHARBA ARE ONE .

“TILE GREAT SYMBOL OF AZIERICAN IMPERIALISM IS ALSO NOW

OURS . WE HAVE NATIONALIZED THEiR AIRPLANE OF NUCLEAR

DESTRUCTION. THEY INTEN DED TO USE IT TO CAUSE DESTRUCTION

TO THE PEO PLES ’ REBELLIONS NOT ONLY IN SHANBA , BUT ALL OVER

THE THIRD WORLD . BUT THE IMPERIALIST IS A SLOW AND CLUMSY

BEAST AND THE PEOPLE WERE ABLE TO STOP HIM IN HIS TRACKS.

“WE WILL NOW USE THIS NUCLEAR POWER TO FREE THE PEOPLE

ONCE AND FOR ALL. WE HAVE THE TECHNICAL KN OW—HOW TO USE

THIS POWE R AND CHANNEL IT TO DESTROY ThE IMPERIALIST.

WE HAVE STUDiED IN THEIR SCHOOLS AND TRAINED WITH THEIR

• ENGINEERS . IT IS FITTING THAT WE SHOULD PUT A STOP

- 
TO THE CHAINS THEY PLACE AROUND OUR PEOPLES ’ NECKS.

• I LONG LIVE ThE SHAMBANESE POOPLE. DEATH TO THE IMPERIALIST. ”

UNCLASSIFIED

I
I
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0745EsT 04 JUL 79

FM AUSTRIAN E~tBASSY SA V IN

TO USCONSU 1.AIE M1\N)ERO CITY

INFO SECSTATE WASH DC

SECDEF WAS H DC

CIA WASH DC

TPCANYON

SUBJ : LIST OF REB EL DEMAND S

AT O74OEST THE FOLLOWING MSC WAS TRANSMITTED BY THE REBELS

TO AUSTRIAN EMBASSY SAVIN.

QUOTE THE IMPERIALIST AMERL&~N POWE R WI LL BOW TO THE

DEMANDS OF THE SHAMBANESE PEOPLE. WE HOLD YOU R AMBASSADOZ

HOSTAGE , WE HOLD YOUR MTLITARY BASE HOSTAGE , AND YES , WE

HOLD YOUR DESTRUCTIVE B-52 AND ITS BOMBS HOSTAGE. WE

BEMAND THE FOLLOW ING:

1. TIlE US WILL GIVE THE SHANBANESE PEOPLE 2½ BILLION
SWISS FRANCS (ABOUT 1 EILLICN U.S .  DOLLARS) A YEAR FOR THE

NEXT 1.0 YEARS AS WARTI ME REPARATIONS .

2, ALL US CITIZENS WILL LEAV E SHAMBA BUT WILL LEAVE

BEH IND ALL EQUIPMENT , FACTORIES , AND POSSESSIONS TO BE

NATIONALIZED FOR THE GOOD OF THE SHANBANESE PEOPLE .

B. THE US WILL NOT GIVE ASYLUM TO THE OVERTHROWN

FORMER DICTOTOR OF SRAMBA AND HIS POLITICAL CRONIES , BUT

INSTEAD WILL ESCORT THEM TO THE SHANBANESE BORDER SO

THEY CAN BE PUT TO TRIAL BY ThE PEOPLE OF SHAMBA.

4. TIL E US WILL DECLARE ITS ERROR IN SUPPORTING THE
FORMER SHAMBANESE DICTATOR AND WILL PLEDGE NOT TO INTERFERE

IN THE SHAMB A STATE .

L THE US PROMISES TO DISMANTLE IMPERIALIST NUCLEAR

BASES OF DESTRUCTION THROUGH OUT THE WORLD AND WILL BECIN

BY WITHD RAWING NUCLEAR tIEAPONS AND PERSONNEL FROM NAT O

BASES IN GREAT BRITAIN.

YOU HAVE 4 HOUR S TO REPSO ND TO OUR DEMANDS. IF YOU ACCEPT

18
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YOU WILL HAVE 15 D.~YS TO ~.CCOMPLISIl ALL FIVE THE DEMANDS

IF YOU DO NOT ACCEPT , WE W ILL KILL ALL OF THE AME RICAN

STOOGES WE HOLD AS HOSTAGES AND WILL AIM YOUR NUCLEAR

BOMB S AT THE PEOPLE OF MAND OERO CITY WHO WILL

BE THE SACRIFICIAL LAMBS OF YOUR VICIOUSNESS.

DO NOT FEAR , WE HAVE THE KNOW HOW TO FLY YOUR B-52 AND

DROP YOU R BO~I13S. THE SHANB ANESE PEOPLE PRAY YOU WILL

TAKE THE HUNANITAR IflN PATH , BUT WE WIL L NOT FLINCH AT

FOLLOWiNG THROUGH ON OUR TREAT IF YOU DO NOT. UNQUOTE.

UNCLASSIFIED
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SIT UATION REPORT : OPE RA TiON TPCANYON , O75 OE ST , 04 JUL 79

1. STATUS OF 5—52

As of approxi ~ ate 1y 0545EST the 5— 52 is in rebel hands.  The crew has
been k i l l e d .  Nuclear  payload is s t i l l  on board.  E lec t r i ca l  system
onboard is s t i l l  cri pp led and may impair any f l i g h t s .  (Th ’ American
technicians who were infli ght to Savin to repair the B—52 were instructed

to return to hone base after the coup.) It is uncertain as to whether

the rebels know about the faulty system. However , they may have the tech-

nical capability to patch up the system though it may take theta several

days. In any case , the state of the electrical system is unpredictable

It may be in sufficient order to allow the B—52 to reach Mandero City.

2. STATE OF THE U.S. EMBASSY AT SAVIN

The Embassy compound is in rebel hands as of O52OEST. Approximatel y

50 gunmen are holding the Ambassador and about 25 Americans as hos—
tages at gunpoint. Ten Marines were killed. Direct communications

lines cut. Last hard report 0525EST.

3. STATE OF THE U.S. MILITARY BASE AT KOMSA

All aircraft were disabled and 12 Americans killed in rebel raid at

0525EST. Rebel ground attack began at 0525EST with 1000 rebel troops

arid massive air support. Heavy U.S. casualties reported. Rebels armed

with automatic weapons and howitzers. Direct communication l ines cut .

Last hard report O53OEST. At last report the runways at the base were

still operational , desp ite the damaged planes.

20 I i



4. R E B E l ,  DEMANDS

At O74 OEST the  rebe ls  issued the  f o l l o w i n g  demands  th roug h the A u s t r i a n

Embassy in Sav i n:

a. 2 and one—half billion Swiss francs (about $1 billion
U.S. dollars)

b. Removal of all American citizens from Shamba.

c. Return of former Shaxnbanese President and high offi-
cials now seeking asylum at U.S. Consulate in Mandero
Ci ty.

d. Admission of U.S. error in foreign policy toward
Shamba and pledge of noninterference.

e. A promise to dismantle U.S. nuclear bases through-
out the world , and to begin withdrawing nuclear
weapons from NATO bases in Great Britain.

Their stated deadline for a response is four hours from time of demand .

They threaten to use the 5—52 to destroy the civilian population in

Mandero City if there is noncompliance with their demands .

- 
5. REBEL FORCE STATU S -

The rebels have dis t r ibuted their forces throughout the country but

are concentrated in the urban areas and in the south. They number about

25 ,000 men. They have experienced air support , manned by Cuban pilots;

Cuban and rebel—flown aircraft cannot deliver nuclear bombs. There

is no evidence of offensive sea power in rebel hands.

6. LOYAL SHAMBA FORCE STATUS

All but one Shamba unit has surrendered to the rebels without extensive

fighting. The Shamba infantry numbers about 30,000 and is basically
loca ted in a belt between Savin and Mandero City. It is uncertain

21
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as to  whether the surrendering troops will now take up arm s on the

rebel s ide  in the event  of U . S .  m i l i t a r y  a c t i o n .  The one loyal  Sham—

ba nese u n i t  is c u r r e n t l y in heavy comba t wi th  rebel forces just out-

side of Mandero City.

7. U . S .  FORCE STATUS

The small military base at Komsa houses all U.S. military personnel

and equi pment under U.S. control in Shamba. There is only a caretaker

unit of 2,000 men at the base due to the recent U.S. policy to with-

draw militarily from Shamba. All aircraft are destroyed as of 0525

EST. However , 100 howitzers and 100 medium—range tanks may still be

operable. The carriers Adams and Jefferson of COMBLUFLT in the East

Ocean are stationed 12 miles offshore from Mandero City and Monque

Bay , respectivel y. Both carry USMC assault forces.

8. REGIONAL BACKG ROUND

a. Mandero City

An independent and neutral city—state on the western coast of Shamba.

It has favored neither the military dictatorshi p nor rebel cause during

the last 15 years of fighting in Sh amba.

b. M arandi

A major nat ion comprising the entir e southern border of Sha mba. Although

Marandi has been o f f i c i a l ly  neutral in the conf l ic t  between the reg ime

and the rebels , it has tolerated the presence of rebel training opera-

tions within Marandi territory , provided a haven for fleeing rebel

t roops , and allowed the rebels to set up their temporary head quarters

in Ma rand i City.

22



9. REBEL LEADER blOCS

a. Joseph C o s h a t n h a y a t t a

Cos h amb aya t t a  ha s been the Commander—in—Chief  of rebel forces  for  the

last 15 years and has recently been named President—in—exile. He

received a B .S .  and M.S .  in a er o n a u t i c a l  eng ineer ing from N o r t h w e s t e r n

U n i v e r s i t y  in the l a t e  1950’ s. He a lso worked for  a majo r  A~aer ican

a i r c r a f t  m a n u f a c t u r i n g  f i r m . On his way back to Shamb a in 1962 , he

visited Cuba and since then has become highly politicized and a major

leftist agitator in his native region.

b. Nenya ? ebagshoo

Mebaqshoo has been involved with the rebels since 1970. She has been

characterized as Coshambayat ta ’s Ch ief of S t a f f .  She received a doc-
torate in political science at New York Un iversity in 1969 , where

she had been extremely a,.tive in revolutionary student groups and was

a known contact  of Cuban agents .  She is known for  her f lowery rhe tor ic
and sometimes ruthless actions , such as the mass murd ering of villag-

ers near Batu in 1978.

c. Boka Nobu sh g

Nobush q is the De fense Minister in exile of the rebel movement. He is

credi ted with develop ing the structure of the modern rebel army . He was

instr um ental in introducing highly sophist icated weaponry into battle

and training the rebel forces over the years from an agrarian populist

arm y into the most mechanize d , well—disci plined , and well—trained arm y
in the reg ion. He and his staff have extensive experience in aircraf t

maintenance and weapons deployment.

3
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10. CO MNUNICA T I O~ L I N E S  AVA I LABLE

a. Con tact With U.S. M i lit ;irv Base at__Koasa

No direct links. Communication may be established through Austrian

Embassy in Savin or through the loyal Shambanese army unit on the

outskirts of Mandero City.

b. Contact With Rebels

Rebel contact has been established formall y through the Austrian

Embassy. Informal contacts have been established thort’gh cn indepen-

dent agent in Mandero City.

11. MAP OF SHAI’IBA

See next page.
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JOINT C H I E F S  O~ STAFF

RESPONSIBILITIES

• Represent Defense Department position.

• Protect physical security of U.S. and military per-
sonnel , f a c i l i t ies , and equi pmen t overseas.

• Support the execution of the task force decision
by providing personnel and command facilities.

LAST DEFENSE DEPARTMENT CONTINGENCY PLAN

Use force on rebel positions to regain or destroy the B—52 and its

nuclear payload.

INFORMATION UPDATE

(Phonecom): It has just been learned that as of 0755EST fighting

at Komsa between U.S. and rebel troops has subsided. U.S. troops

have retreated within the military base , and rebel troops have staked

out positions surrounding the base but have not entered it.

MEMBERS OF THE TASK FORCE

• Department of State , Chairman of Task Force

— • Na tional Security Council (NSC)

• Central Intelligence Agency (CIA)

• Defens e Nucl ea r Agency (DNA)

• Join t Chiefs of Staff (JCS)I.
27
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STATE DEPARTMENT BRIEFING UPDATE

RESPONSIBILITIES

• Safeguard U.S. personnel and property overseas.

• Use di plomatic channels to achieve U.S. national
secu r i ty  i n t e r e s t s .

LAST STATE DEPARTMENT CONTINGENCY PLAN

Set up framework for negotiations with the rebel s and attempt to delay

them.

INFORMATION UPDATE

(Phonecoin): At 0755EST , the U.S. Consulate at Mandero City was able

to make positive contac t with authoritative rebel representatives

there on an informal secret level. They are willing to discuss their

demands before the deadline .

MEM BERS OF THE TASK FORCE

• Department of State , Chairman of Task Force

• Joint Chiefs of Staff (JcS)

• Cen tral Intelli gence Agency (CIA ) (
• National Security Council (NSC)

• Defense Nuclear Agency (DNA)

28
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C~~~~RAL I N T E L L I G E N C E  AGENCY BRIEFING UPDATE

R E S P O N S I B I L I T Y

• Collect intelli genc e information worldwide to pro-
tect U.S. national security.

• Carry out other (special) operations , as directed
by the President.

LAST CIA CONTIN GENCY PLAN

Use rebel agents on CIA payroll to sabotage 5—52 and its nuclear pay-

load on the runway and disrupt the rebel command structure .

INFOR~’.ATION UPDATE

(Phonecorn): At 0755EST, it was reported that the nuclear payload

was being removed from the 5—52 and hidden away from the airport to

prevent a lightening attack by the United States to destroy the rebe i ’s

source of leverage.

MEMBERS OF THE TASK FORCE

• Department of State , Chairman of Task Force

• Central Intelligence Agency (CIA)

- .  • Joint Chiefs of Staff (JCS)

• Na tional Security Council (NSC)

• Defense Nuclear Agency (DNA )
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D E F E N S E  NUCLEAR ACE~ CY B R I E F I N G  UPDATE

RESPONSIBILITY

• Safeguard Defense Department nuclear materials , wea-
pons , and facilities.

LAST DNA CONTINGENCY PLAN

Use force to destroy the B—52 and its payload at the airport.

INF ORMATION UPDATE

None .

MEMBERS OF THE TASK FORCE

• Department of State , Chairman of Task Force

• Defense Nuclear Agency (DNA)

• Joint Chiefs of Staff (JCS)

• Nat ional Security Council (NSC)

• Cen tral Intelli genc e Agency (CIA)

1~
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AMERICAN CASUALTIES TO DATE

• 10 Marines at Embassy

• 12 Ar my Iersonne l at Koinsa

• B—52 Crew

• U.S. Aircraft at Komsa

I 4 ~

.,

.1



I

REBEL DEMANDS

1. 2 and one—half Billion Swiss Francs Annually for 10 Years

2. Removal of U.S. Citizens

3. Return of Former Shambanese Officials

4. Declaration of U.S. Error in Foreign Policy

5. U .S. Promise to Dismantle Nuclear Bases Starting With
NATO Bases in Great Britain.

Deadline: 4 Hours from O74OEST

If We Accept: 15 Days to Comply

If We Do Not Accept: Threat to Use Nukes on Mandero City

Ii

I
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I
• 1

B—52 STATUS

• Nuclear Payload Aboard

• Electrical System Crippled

• May Be Able to Fly to Mandero City

j f-
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TASK FORCE RESPONSIBILITY

• Choose Preferred Action Alternatives for OP TPCANYON
to Preserve U . S .  National Security

• Deadline : 3 Hours

39
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DIFFERENCES B E T W E E N  SRI AND PERC EPTRO UICS PROGRAMS

1. Provisional Estimates

SRI ’s prog ram does not elicit provisional values on nodes but

computes these values from provisional assessments of outcome variables
(which we name attribute levels). For every terminal node of the partially
expanded tree the user is asked to estimate the range and likely value for
each outcome variable (e.g., aircraft losses , ship losses) as a result of
events possibly emanating from the node under discussion. The effect of
each variable on the value of the node is computed using a linear
aggregation model with fixed coefficients .

SRI ’s program can afford to work with a fixed linear model since
it is designed for a fixed domain of applic ations ; the outcome variables
as we]) as their relative contributions do not vary significantly from one
problem situation to another , thus , the set of variables and their
coefficients constitute a domain specific knowledge which can be elicited
Hoff board ’1 and preprogrammed .

In as much as Perceptronics program is designed to be domain
independent one cannot, utilize the luxury of preprogrammed value structures .
SRI ’s technique , however , could still be used if the program begins wi th
eliciting the value structure before any tree expansion , and then the
value attributes and their weights could be used in the queries .

For exampl e, in the case of a terrorist attack , after eliciti ng
the value attributes : (1) number of hostages killed ; (2) degree of
deterring future attacks, etc., the program ‘~ould elicit the following

[ type of information: “Assum ing 
— - , estimate the number of

hostages killed thereafter,” or “Assum i ng 
_ _ _ _ _ _ _ _ _ _ _

, est imate the

degree of deterring future attacks thereafter.”

C..’



On the bisis of these estimate s (m ost likely value plus range)

~~ ;: r :~gr -a~ woul d compute the provisional value and provisional range
f or  t~ e no ue i r ~ qi~e~ t ion and , using sensi tivity analysis , woul d rank
ter.’~in al nodes in orde~’ of expans ion worthwhi leness.

The advanta ge of this mode of elicitation is its accuracy . It

is ruch easier for the user to envision a range of tangible things

(e.g., number of ships lost or number of hostages killed) than to

estimate a range for an abstract provis ional node value. In fact, in
order to arrive at these provisional value estimates the user is required
to perform the multiattribute analysis by mental calculations .

The disadvantage of conducting a MAU analysis at every stage along
the expansion is the length of time it consumed . This was ident ified by

SRI to be the main limitation of their system (p. 79). Indeed , s ince the
on ly use of t he prov isiona l estimat es is to determine the order of node
expansion , it seem s unreasonab le to spend that muc h time on ref ining these
estimates , expecially in the first few expansion stages .

Mental aggregation may be sufficiently accurate for the purpose ,
keeping in mind that the procedure for node selection in itself is

suboptimal and that In group decision making value ranges can be estimated
directly from the group differences .

In summary, it is recommended to adopt some of SRI ’s elicitation
procedures only at the last stages of the tree expansion where MAli are
more likely to be required for resolving group differences .

2. Order of Node Expansion

SRI ’s program elicits three estimates for every outcome variable:
likely value x , upper limit Xjmax~ 

and l ower limit X imin • These give
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r ise to three est imates of the value of each terminal node: u , ~~~~~
Ui m in~ 

The program would then f it a distr ibution (presui;~ bly l inear) to
these estimates which reflects the user ’ s uncertainty in value.  On the
basis of this distr ibut ion the program then ca lculates the “va lue of

modelling ” , V; for each terminal node. This number reflects the expected

increase in the utility of the decision due to resolving the uncertainty

in the value of mode i. It is identical to the calculation s reported in

Perceptronic ’ s progress report (PQTR -1046-77-9) September , 1977 , pages
3..7. SRI ’s expression:

V=P * Pa (v + D - m)

is identical to Perceptronics ’ expression:

= ~~ (a. - S.)2 For a. ~ S.4a1 1 1 1 1

MJ~ = 0 otherwise

for the case of uniform distribution of values over the range
v - a ~ v~ � v + a. The interpretation we gave in page 3-7 , that the value
of expanding a node is proportional to the mean overswing ii times the
probability of overswing occurence is true for all distributions as is
shown in SRI appendix.

It is doubtful , however , whether the additional accuracy achieved
by eliciting a distribution is merited over the simpler method of eliciting
a range and assuming a uniform distribution over it. The user may have a
definite knowledge of skewness when estimating a tangible entity such
as number of ships lost, but not when required to estimate ranges on
provisional values . At any rate it would be very easy to modify the
formula for in order to take into account skewed distributions
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3. As t 1li~~~Relcian t Ev en ts

SRI ’s program contains a feature which assists the user in recalling

eve nts wh ich are crucial to the decision strategy , and incorporates them
in the decision tree. The main difference between Perceptronics ’ method
of eliciting events and that of SRI i s  t h a t  instead  of asking “are there
any events that could happen after “ SRI as ks ; “Are there
any events that could make outcome variable X .~ go higher?” X .~ is selected

on the basis of attribute sensitivity analysis. (They choose the variable
with highest r1 

= a1 (Xi max 
- X 1 )/t~, in fact , they should choose the

one with the hi ghest V .~ = ri .1 [a j (X jmax 
- X..) - I

~
]/ai (X jmax 

- X1) according
to our ~~ formula).

This is a desirable feature that should and could be adopted by

Perceptronics system. It is part of the more radical proposal to organize
queries around “issues ” rather thar scenarios as proposed by Leal and Pearl ,
1977 , and more recently by Pearl in an informal proposal to ARPA . One
can , also , incorporate this feature locally in the present system using
attribute sensitivity analysis followed by queries of the type: “What
does 

___________ 
depend on?” or “Try to think about events that might

have a significant impact on 
____________

.
“ The entry 

_________________

should contain an attribute name which was identified as highly sensitive .
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