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ABSTRACT 

"Cybernetic Analysis of a Simulated International 
Threat System" is a statement of the principles and 
procedures governing the design, construction, execution and 
analysis of a simulated international threat system. These 
principles and procedures address themselves to: (1) the 
application of cybernetics to threat research specifically, 
and international relations research generally; (2) the 
research utility of an expanded notion of threat, namely 
situational threat"; and, (3) the use of event data in the 

simulation of synthetic international futures. The approach 
adopted to explore these issues is to ask experimental 
subjects in a simulated context to monitor, and where 
possible, control a synthetic international threat system. 
The central question is to | determine , if subjects can 
recognize situational threats in an international event 
stream, and if so, how do they act to avert a potentially 
ruinous state of affairs. A description of the simulated 
future, known as TRASS (for Threat Recogniton and Analysis 
Simulated System) is provided and the relation between 
cybernetic notions of control and self-regulation and 
simulated futures is discussed. The argument is advanced 
thdt^ cybernetics and systems analysis techniques are 
particularly well suited to the analysis of complex systems 
which are constantly changing. 
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AÜSTÜACT 

"Cybernetic Analysis of a Simulated International 
Threat System" is a statement of the principles and 
procedures governing the design, construction, execution and 
analysis of a simulated international threat system. These 
principles and procedures address themselves to: (1) Lhe 
application of cybernetics to threat research specifically, 
and international relations research generally; (2) the 
research utility of an expanded notion of threat, namely 
"situational threat"; and, (3) the use of event data in the 
simulation of synthetic international futures. The approach 
adopted to explore these issues is to usk experimental 
subjects in a simulated context to monitor, and where 
possible, control a synthetic international threat system. 
The central question is to determine if subjects can 
recogn'ze situational Ihreats in an international event 
stream, and if so, hew do they act to avert a potentially 
ruinous state of affairs. A description of the simulated 
future, known as TkASS (for Threat Recogniton and Analysis 
Simulated System) is provided and the relation between 
cybernetic notions of control and self-regulat ion and 
simulated futures is discussed. The argument is advanced 
that cybernetics and systems analysis techniques are 
particularly well suited to the analysis of complex systems 
which ari constantly changing. 
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Cybernetic Analysis of a Simulated Internationa} 
Threat System: Principles and Procedures 

Introduction 

i.an, however crude, temporary and fral 
fascinating object of scientific Inquiry. He Is th 
of contradiction and inconsistency. He constr 
destroys, loves and hates, works and loafs; he is 
and irrational, sensitive and insensitive, wise and 
But no human quality Is perhaps more fascinating t 
efforts to work against Clauslus' second 
thermodynamics. According to its most modern 
second law stipulates that the universe Is brea 
structuraMy and running down dynamically. It Is mo 
an Inltljl state of maximum order through su 
Intermediate states of reduced order to a final 
disorder. This final state is a condition descr 
uniform distribution of energy and information 
state of pure chaos, complete dlsorgenizatlo 
randomness, nan, as well as some other animate 
systems. Is one sector in the universe whose 
directly oppose this disorganization tendency of th 

1, is a 
e epltome 
ucts  and 
rational 
fool Ish. 

han man's 
law of 

form, the 
king down 
ving from 
ccesslve, 
state of 

I bed by a 
. It i s a 
n,  total 
materlal 
efforts 

e cosmos. 

The principal strategy man employs to avert chaos and 
extend order is to capture and store the free energy and 
information in the environment. Once captured, energy and 
information are integrated into man's life support systems 
to sustain and upgrade the quality of life. They allow man 
to exert control over his environment, or portions thereof, 
and to constrain it In directions he deems appropriate. The 
biological aspect of this activity, which deals primarily 
with the energy side of the issue. Is well documented and 
unaerstood. Plants obtain energy from the sun's radiation 
which Is transformed Into organic compounds by 
photosynthesis. Animals, including man, receive energy from 
plants or from other animals. But this activity Is not 
restricted to biological functions alone. In humans the 
processes of adjustment and adaptation to the environment 
(via energy and information) are conducted by somatologlcal 
and extrasomatological mechanisms. Language, culture, 
tradition, belief structures, tools. Industry, games, 
rituals, diplomacy, social norms, art, etc. are all 
manifestations of these extrasomatological mechanisms. The 
very fabric of society Is woven by human processing of 
Information and energy expenditure. 

This  total  process  is what Schrodlnger called ". . . 
sucking orderliness  from  the environment . . . feeding on 
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negative entropy . . . ." 
particularly adroit at  a 
information. History is mar 
energy-conserving tools, an 
To facilitate  this,  man 
express his environment 
convenient  vehicle for  t 
are  designed  to  replica 
behavior without  permitti 
noise,   clutter  and dis 
insulated and most importan 
is designed  to  generate 
environment. This generatio 
synthetic,  but it is free 
distortion.   The model  i 
environment.  Even  the mo 
richness of detail inherent 
also unencumbered by undue 
If  they accurately highl 
regularities  of   the en 
unnecessary  variation wh 
patterns of important, rppe 

(Schrodingor, I9kh: 71-72) Man is 
rresting the loss of energy and 
ked with his efforts to construct 
d information processing systems, 
relies on his unique ability to 

symbolically in synthetic form. A 
his expression is a model. Models 
te the environment's essential 
ng that behavior to be clouded by 
tortions. Simplified, isolated, 
tly, accessible to man, the model 
the unadulterated behavior of the 
n is unnucstionably artiflcal and 
from unmanageable variability and 
s crude in comparison to the 
st sophisticated models lack the 
In the environment, but they are 
elaboration. Models are valuable 
ight the most salient behavioral 
vironment, and filter out the 
ich frequently encompasses the 
titive behavior. 

Once 
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complexi ty 
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between m 
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over  the 
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Informatio 
and dynaiiii 
des i rable. 

formulated, m 
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to human man 
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s synthetic, man 
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el is used as an 
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envi ronment's 
Itimately exerti 
d considerably, 
phical on the on 
the other. As th 
ts about to fas 
f information gl 
1. These aids ar 
havior of the en 
fInal1y exert co 
chi nes serve the 
es external to h 
storing excess 

he envi ronment's 
dy predetermined 

el of the 
The reason 
-made, and 
nt, on the 
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i nterface 
el  is an 
essential 

ng control 
Models may 
e hand, or 
e model Is 
hion toots 
eaned from 
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vlronment, 
ntrol over 
functions 
imself for 
energy and 
structure 
by man as 

The adequacy of  these models and the accuracy of the 
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Information they produce about the environment is constantly 
challenged. Daily, man encounters the problems of adjustment 
to habitat. In one way or another, he faces the issues of 
subsistence, persistence, protection from others and from 
the environment. This activity is engaged in under the most 
arduous conditions. For the most part, the environment is 
extremely complex, ever changing, and largely untamed. In a 
word,-- it is very difficult to model. Tomorrow holds only 
uncertainty; today is probably a precursor of tomorrow but 
its revelations come discretely and faintly, yielding only 
very begrudgingly clues about the future. Yesterday, for all 
of its importance, for all of the learning, is only dimly 
recalled, and even then, in distorted form. To compound the 
dilemmo further, man's own sense of presence, his own 
se r-aware existence interferes with fi1tering from time 
(i.e., rrom history) and from the environment the necessary 
information and energy he needs to subsist and persist 
meani ngfully. 

To adjust 
is obliged to 
and recording 
behavior of 
regularities i 
himself against 
past principles 
nature of the f 
reduce his in 
quali ty of hi 
himself agalns 
and braced aga 
If tomorrow t 
11fe then man 
already alerted 

to adapt, to cope 
watch it carefully 

its  regularitie 
man   is   to  cla 
nto  Information  a 
tomorrow's uncerta 
of regularity and 

uture. He anticipat 
s-ecurlty  about  it 
s present existence 
t  foreboding  ruin 
Inst, future contln 
hreatens either the 

is  best  served 
him to such a pros 

with the environment, man 
, encoding Its variability 
s. The most Intelligent 
sslfy- and arrange these 
bout tomorrow, fian guards 
inty by calling out of the 
patterns which portend the 
es the future partially to 
, partially to upgrade the 
, and partially to protect 
. He must be prepared for, 
f;encies both good and bad. 
continuance or quality of 

if his sontinel system has 
pect. 

It is reasonable enough to assert that man needs to 
monitor, model, and mold the environment if he wants to 
enjoy the advantages of a designed, purposive existence. In 
those environments where rates of change are genuinely slow; 
variety Is restricted; repetitive behavior Is easily 
recognized end recorded; -- the principles and procedures 
for monitoring, modelling and molding are straight-forward 
and effective. But where inverse conditions prevail, these 
tasks are not easily resolved. In environments, such as the 
international environment--where changes are rapid, variety 
unrestrained, repetitive behavior disgulsed--monitor In- 
systems are time consuming, inaccurate and confusing. I-iodels 
are overly simple and deceiving, noldlng is unworkable, even 
impossible. Few guidelines exist for such environments. To 
both  the most  casual  observer  and  the most systematic 
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student, the international environment seems the classic 
example of complexity, rapid change, incessant variety, 
time-delayed cause, constant fluctuation, and discrete, 
idiographic events. Its variety appears infinite. It has 
few, if any, recognized points of control. It operates on 
principles of universal sovereignty, self-determination ar.d 
independence; it pits the immovable object against the 
irresistible force. 

In  the broadest  sense, 
presented here deal with the 
international  environment.  B 
determine whether  informatio 
flow of  international events 
repetitive  behavior which cl 
that future  is  potentially 
theory and  cybernetics  cons 
this  inquiry,  both its desig 
guidelines  are  provided  by 
approaches to International re 
methodological  approaches  ar 
search  for  "situational  th 
environment. Situational threa 
threat,"  refers  to a state o 
environment which  implicitly 
disaster or  ruin. This state 
"announced"  nor  "declared," 
threat, but is inherent in the 
between  states.  It  is  subt 
totality of international inte 
out  those  indicators which 
future  calamity.  The  idea 
situational threat before cond 

the principles and procedures 
question of how to monitor the 
asically  the  inquiry  Is  to 
n can be drawn from the daily 
, and encoded into patterns of 
ue the future, especially when 
ruinous. Theoretically systems 
titute a solid foundation for 
n and analysis, iiethodological 
the event data and simulations 
lations. These theoretical and 
e combined  to expedite  the 
reats"  in  the  international 
t, as distinct from an "issued 
f affairs in the international 

portends a coming state of 
of affairs is neither clearly 
as  in the case of the issued 
unfolding sequence of affairs 
le and finely-spun  into the 
raction. The task is to filter 
alert  the sentinel system to 

is  to recognize and analyze a 
it ions become discommoding. 

The Design: Research Questions and Considerations 
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hei r 
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r imar 
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tions discussed in this research are 
theoretical  insights  and interests 
already completed during the first 

cognition and Analysis Project), and 
second and third years of financial 

Clelland,  1973;  licClel land,  197»»; 
Ik) 
all of this work is the recognition 
(1973)  and  Oruckman  (1973) have 

reviews, considerable empirical work 
ucted by  social  psychologists on 
,  though an  invaluable  source of 
ily confined to what I.cClelland has 
of  the  two faces of situational 
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threats, namely the subjective, Imaße, pre-vlsion side. 
(HcClelland, 197i*:7) This research is further restricted 
because it is often solely concerned with issued threats and 
not situational threats at all. 

The other face of situational threats, i.e., the 
objective side, has, with the possible exception of the 
military dimension, been somewhat neglected. The reasons for 
this neglect are multiple and need not be explicated here, 
but  it may  be  said with  some  confidence  that (1) the e 

restricted to common 
threats, and (2) few 
monitor non-military 
dynamically  through 
ty."  This  research 

definition of  threat  has  long been 
sense  specification and/or to "issued" 
methodologies  exist  specifically  to 
situational   threats   as  they move 
successive  states  of   "undesirabll 
attempts to expand the concept of situational threat and 
explore the overarching question of how to monitor 
international threat systems. In sum. Its general 
theoretical and empirical objectives are to focus on the 
subjective and objective dimensions of situational threats, 
and to develop and test methodolories for monitoring the 
change steps of threat processes. 

The design procedures adopted to achieve these ends 
are: (1) to construct a synthetic determinate international 
event future; (2) to Inlay that future wlth situatlonal 
threats; (3) to present that synthetic, inherently 
threatening future to three experimental subjects (Ss) In a 
simulated form; U) to permit interaction and communication 
between the experimental subjects which can affect, even 
alter, the strictly determinate path of the International 
future; (5) to employ both systems and cybernetic notions to 
construct the future and to analyze the subjects' responses 
to the event sequence and to one another; and, (6) to 
capitalize on a number of social psychological strategies to 
identify the subjective aspects of recognizing and 
responding to situational threats. The event data approach 
is used as a model of the International environment and the 
data it generates can be used to reconstruct a simulated, 
synthetic international future. (McClelland, 1973a) f'otions 
of systems and cybernetics serve to fabricate ard analyze 
the event-interaction sequences. An Interactive, 
terminal-or I anted computer program (written In PL/1) will: 
(1) present the synthetic future to the subjects; (2) 
transmit and record all their communications; (3) record all 
protocols; (k) calculate all systemic impact values and 
allocate new event-Interaction futures; (5) provide tabular 
and time-series Information to the subjects at their 
request; and, (5) record for future analysis all pattern 
changes  In  the simulation. Also, personality profiles will 

:_■-.  ■   ■-■^.„..  .-  I  .■■   m ■ **,* 



F.,  ! Illlim|ü«"||i ^W:  
1 '      '   "   "   " ' ' ' ' 

PAGE 8 

be established (using the California Personality Inventory) 
for all of the experimental subjects, and observations will 
be mad periodically throughout the simulation to measure 
their perceptions of the flow of International events and 
their opinions of the other subjects' behavior. 

The Intent of this procedure is to answer a battery of 
questions. How and when do subjects In a man-machine 
simulation of the flow of International events recognize 
situational threats? Which Incidences are categorized as 
potentially ruinous and which are not? '!hen and under what 
circumstances do subjects act to alter the dynamics of a 
situational threat? How will they act to affect one 
another's perceptions of the synthetic future and their 
behavior toward It? If a negotiation period commences, what 
are the step cnange sequences in the bargaining process? 
What type of an arrangement. If any, is achieved and under 
what circumstances? What are the perceptions subjects hold 
of the event flow and of any situational threats In the 
flow? What are the subjects' perceptions of each other's 
strategies during normal event-interaction, communication 
and negotiation periods? What is the relationship between 
the subjects' personality structure and (1) the acts they 
undertake to avert states of future undesirabi11ty, (2) 
their recognition of situational threats, and (3) their 
perception of the event flow and the other participants' 
behavior? This battery of questions constitutes a formidable 
group any one of which could be independently investigated, 
^ut In a man-machine simulation where the analyst has the 
advantage of a higher degree of control than he might have 
In a field study for example, it is possible to permit and 
handle this level of complexity. Furthermore, these 
questions are based on the assumption that the answers are 
constantly changing as the synthetic future is unfolded. 
Cybernetics, as a method for the analysis of complex 
systems. Is designed to handle both the complexity and 
change this situation creates. It uses the difference (i.e., 
the change) of one state from Its preceeding state as the 
basic unit of cybernetic inquiry. The principles of 
cybernetics inherent In the design and analysis of this 
simulated, synthetic threat system (referred to as the 
Threat Recognition and Analysis Simulated System, or TRASS) 
treat the recognition that one state of TRASS is different 
than another, or has changed into another state, as the most 
fundamental analytic construct. Whether experimental 
subjects can recognize change, especially when the 
difference between one state and its successive states 
reflects deterioration, and If they can, "when". Is the crux 
of the Inqui ry. 

■ - - - ■ HggfgH^äM,   
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TKASS:  The Procedure 

The theoretically Important question In this study Is 
to determine how, wnen and under what circumstances 
participants in a man-machine simulation recognize 
potentially ruinous event-Interaction patterns, and what 
steps they take to avoid disasterous outcomes. All of the 
other research questions mentioned above are generated from 
this initial one. Some Important design considerations are: 
(1) the need for subjects to monitor a fairly complex, 
though manageable. International environment; (2) the need 
to employ a model of that environment rather than attempt to 
deal with the environment directly; (3) the model should 
generate data for an international environment which 
resemble the world of diplomacy and high politics more 
closely^ than what has been the case In other man 
simulations; U) the Ss should be able to affect the pattern 
of event-interaction through their own acts and stave off a 
threatening condition they deem undesirable; (5) the Ss 
should not be permitted the luxury of immediate feedback as 
to how and when their behavior affected the stream of 
events; (6) the entire simulation should be laden with 
qualities of dynamic change, that Is, the system should 
always be in a constant state of flux; and, (7) Ss should be 
permitted a full range of action-interaction behavior In 
their efforts to alter a pattern they Identify 
potentially ruinous. 

as 

The man-machine simulation consists of ten three-person 
experimental groups which are assigned the task of 
monitoring the event-interaction of an international system 
consisting of twelve actors. The event-Interactlon sequence 
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they will monitor Is synthetically constructed and 
represents two years of future interactive behavior for 
these actors. As the future is synthetic, it is constructed 
to conform to a predetermined path specified by the analyst. 
Intervals of the future event-interactions are presented to 
the subjects v/ho themselves represent one of the major 
actors in the system. The subjects assume the roles of 
special political-military "watch-officers" whose 
responsibilities are to track the behavior of the system and 
initiate any acts they deem necessary to protect the nation 
they     ^   represent from undesirable       conditions.        The 
determination of an undesirable state is left to the 
individual subject's discretion. The subjects will be 
instructed to draw on their own familiarity with 
international affairs, and the fact that the synthetic 
future s first day Is "tomorrow," to give context to their 
country s national interests. Each subject will be aided by 
the fact that he represents one of the three 
superpowers,—the United States, the Soviet Union or China, 
it will be of constant Interest to the analyst to know how a 
subject defines his Interests and what an undesirable state 
is. These data will be obtained through periodic PROBES and 
the   Information stored  for   future  analysis. 

Each subject interacts with the others and with the 
synthetic history vU an Interactive PL/1 program at one of 
three remote terminals. At these stations all of the 
necessary communication can be conducted effectively. The 
terminals will receive the following: the different 
intervals of synthetic International interaction; all 
event-interaction between the experimental subjects; all 
their negotiations; and, all tabular and time-series 

of the data requested by the participants to help 
their recognition of the state of the system. An 
of future interaction is presented chronologically 

subjects. The form of this future conforms to the 
event-interaction format: who does what to whom, 

can be Interrupted at any time by any 
These       interrupts       allow     the     experimental 

them     i n 
Interval 
to    the 
standard 
The       interval 
part ici pa-it. 
subjects  to affect  the  synthetic  system by  their  own 
efforts.  They may be unilateral, bilatera! or multilateral 
in  character;  they may  involve 
action-reaction sequence. 

singular  acts,  or an 

As stated previously, the purpose of this study Is to 
determine If Ss In a simulation using synthetic data can 
recognize a situational threat, and if so, can or will they 
act to stave off the undesirable conditions forecasted by 
those situatlcp=)l th-eats? The subjects' recognition of the 
state       of     tht        -sttm    and     their     event-Interaction     are. 
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therefore,  the  principal  element 
the  deteriiilnate  path  of  TRASS, 
recognize  the situational  threat 
change  the system's  determinate 
consistently  throughout  the  simu 
simulated,  synthetic  future whic 
state.  Such a  task would be ter 
require  high consensus among the s 
the system, the means needed to mai 
and the desirability of doing so. L 
will either not recognize the diffe 
or   they  will   disagree  about 
event-interaction will  not  be  " 
determinate path of TRASS. 
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and  its  alternat 
The  high  acceler 
systemic   impact 
prematurely termin 

of  po1i t i 
teraction 
nt  codes 
e altered 
which  c 

s imulated 
cal1y  at 
val  is  a 
ges  from 
determi ne 
lerated. ( 
nstrain th 
ss  threat 

the sys 
yslen is r 
tne interv 
eccelerate 
TiUSS an 

s the det 
ive paths 
ation  1i n 

values 
ated the s 

cal,  diplomatic, 
avallable to the S 
(See Appendix A) 

the determinate co 
alculates the subj 
future.  Systemic 
the  end of  eac 
varying  length 

6 to Ik   days. The 
if the system i 

See figures 1-5) I 
e system, then the 
eni ng and wi1 i, 
tem to its steady 
eturned depends on 
al is. The system! 
a state of the sy 

d  i ts  Li nes  of 
erminate steady st 
of acceleration a 

e  describes  a  p 
were unduly co 
teady state of the 

economic and 
s is described 
. To determine 
urse of TRASS, 
ects' systemic 

impacts are 
h  interval of 
of  time, but 
values of the 

s constrained, 
f the value is 
next i nterval 

if mai ntai ned, 
state. Exactly 
what state it 

c impact value 
stem. Figure 1 
Constraint and 
ate trajectory 
nd constraint, 
ath where the 
nf1ictual  and 
system. 

Subjects are unaware of the end of intervals or that a 
systemic impact (SI) value is calculated at that time; 
never the1, ebs, the next interval of future depends on this 
calculation. The SI formula is: 

Sl^Protocols/iJo. of Event-Interactions) + RSS 

where Protocol is the numerical value of the 
event interaction between the subjects during the interval 
(See Table 1 and 2); and, RSS is recognition of the state of 
the system. 

Illllf 11 IIMMllinlÜM 
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The  term "protocol"  is used to describe the form 
sequence  of  event-interaction  behavior   betv/een 
experimental  subjects.  A  protocol  Is 
input-output  behavior  of  the subjects. 
term protocol  in  this \jay,   and its adoption'here conforms 
with his definitions and uses 
Is used  to  track the 
and  Isolate  Its 

a  record  of 
Ashby has used 

and 
the 
the 
the 

(Ashby, 1956:88) The protocol 
event-interaction behavior of the Ss 

[mpact  on  the dynamics of the simulated 
future. An example of a protocol Is: 

Time 

1 
2 

The Protocol 
Input 

(over time) 
Output No. of 

Event- 
Interact ion 

51 accuses S2; 
52 warns SI  ; 

S2 
SI 

denies 31 
threatens S2 

1 
1 

The importance of the protocol is that it weighs the 
influence of the input-output behavior of the subjects, over 
time, on the simulated future. The numerical value for this 
protocol Is done automatically by the program by using 
Tables 1 and 2 as look-up matrices. The protocol values for 
the example above are: 

(Input/Output)    = 

(Accuse,Deny)    = 
(Uarns^hreatens) = 

Protocol value 

2.7*0 
2.U95 

Th 
using 
the e 
techni q 
judges ' 
frlendl 
between 
use of 
Calhoun 
Calhoun 
coriven I 
by add 
and den 
The re 
s ymme t r 
on one 
inverse 
differe 
conf1ic 

e prot 
a mod 
vent 
ue,  C 

sub 
y-host 

each 
n-dime 
,  1Ü7 
's  va 
ence 
Ing th 
y at 2 
sultan 
I cal I 
anot 
of t 

nee 
tual 

ocol values In Tables 1 and 2 were generated by 
fication of Calhoun's friendly-hostile scale of 
codes. Using Osgood's semantic differential 
alhoun constructed a conflict scale based on 
jective ratings of each I tern along a 
lie dimension and the arithmetic distances 
event (the latter being achieved through the 

nsional geometric techniques). (Calhoun, lD71a; 
lb) A constant of +5 was added to each of 
lues to eliminate the negative values for 
for processing. The actual values were computed 
e scale values for two event codes, e.g. accuse 
.3k7 and 3ol3U respectively, and dividing by 2. 
t, 2.71*0 in the example, then is a function of 
nteractive effect of the two event scale scores 
her. The protocol values In Table 2 are the 
hose In Table 1 The üormal Protocol Values. The 
s because TRASS allows for the use of 
event-interaction  to  constrain  TRASS  under 

■ 
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i 
certain conditions (See Appendix B). 

RSS, 
;cti v 

objecti ve 

or  recognition of the State of the System, is a 
response by  each of the respondents. There are 

measures of recognition in TRASS but they will be 
used in the analytic procedures and not in determining the 
systemic impact values. The first task at the beginning of 
each evaluation interrupt is for the subjects to REPORT- (1) 
the current trend (state) of the system, (2) how long the 
system is expected to follow this trend (3) a short term 
subjective prediction of where the system Is headed(2-6 
days;, and U) a long term prediction (one week or more). 
The subjects will be provided a list of key words and 
adjectives they may use to describe the system. Each key 
word will describe one and only one state of the system. For 

f^rHc ..^Uhen d!MCribi.ng„a t:rend or statß of the system, the 
words downward" and "upward" would refer to the downward 
diagonal state and the upward diagonal respectively. The 
PL/1 program scans these trend descriptors and compares them 

the actual state of TRASS. Where the descriptor matches 
is said to have properly identified 
RSS depends on all three Ss. If all 
systems'  state a value of 1.788 
subject  who  recognizes th 

of  1.788 to RSS. The value 1.788 is 

t s 
state 

the  state,  the subject 
the state of the system. 
the  Ss  recognize  the 
assigned  to  RSS.  Each 
contributes  one-third  or  1.78(3 
equivalent  to one standard deviation of the distribution of 
protocol  values. It is an arbitrary value, but since all SI 
values are transformed to normalized transition values based 

he normal distribution of protocol values, the standard 
seems  a  legitimate value to use. This procedure 
recognition  into  a  numerical  value which can 

jpreciably  affect  the SI value. Recognition of the system 
be an independent matter or the subjects can try to 

arfect one another's perceptions of the system. However, the 
6s are not informed about one another's REPORTS nor does 
system ever explicitly feed back information about 
accuracy of their perceptions. Feedback comes only in 
form of the next interval of future. 

on 
deviation 
trans 1ates 
appi 
can 

the 
the 
the 

History, meaning the s 
to the simulated future. Is 
however. It is handled In 
Tables rather than in th 
recent past and the trad I 
are taken Into considerat 
tables. The guideline for t 
once a particular traj 
increasingly more difflcul 
however, lock the subjects I 
state. The role of history I 

ubjects' 
also par 
the Tran 
e  formu 
tional r 
Ion In t 
reating 
ectory 
t  to  c 
nto one 
s mod IfI 

past reco 
t of the S 
sition Pro 
la Itself 
esponses o 
he constru 
history In 
commences 

hange. His 
trajectory 
ed by ini t 

rd of response 
I calculation; 
bab111ty Value 
Both the most 

f the subjects 
ction of thise 
TRASS Is that 

11  becomes 
tory does not, 
from state to 
lalIzlng It to 
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This event-Interaction is recorded for 
processing during the simulation (that is In the 
construction o^ protocols for the calculation of 
system Impact values), and stored for future 
analysis after the simulation terminates. (There 
is an important difference betv/een the processed 
protocols ana the stored protocols: namely that 
the former is composed of t'/o elements, and the 
latter consists of three — the character of the 
input future, the Input behavior of one subject, 
and the output response of another.) 

Step 5: 
When a time interval ends, an evaluation 

Interrupt is performed. Here, the systemic impact 
(SI) value is computed and transformed to a 
normalized transition value ranging from .00 to 
1.00. This value Is then processed by the 
quantizer and a decision made as to which module 
of event-interaction future is allocated next. The 
decision Is based on the probability of moving 
from the present condition to the next condition. 

Step 6: 
The new future  is  then transmitted to the 

subjects and the process repeats itself until two 
years of future have elapsed. 

Data Management and Analysis 

A voluminous aiiount of data will he generated during 
this man-machine simulation. The purpose of a highly 
Interactive time-sharing procedure is not only to handle the 
problems of inter-subject exchange, and futures 
presentation, but to probe for additional subjective 
insights, and to record, for future analysis, the entire 
simulation. The types of data recorded Include: 

(1) the synthetic future as input, (stimulus) and 
the subjects' event-Interaction as output 
(response); 

(2) the sequence of event-interaction between 
subjects, (protocol); 

(3) the overjll interaction behavior of the 
subjects as a triad; 

(4) the form and content of all communication 
between subjects, especially during 
negotiationj; 

^—. 
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(5) the subjective evaluations of the synthetic 
future (generated In the Reports) and 
perceptions of the strategies and tactics 
employed by the subjects (via PROBES 
during the simulation); 

(u) the socio-economic backgrounds of each 
subject; and, 

(7) their personality profllss. 

Data items 1-5 are particularly important to the 
cybernetic analysis. Each Is measured over time thereby 
permitting patterns, and changes In pattern to occur. It Is 
these changes and patterns that cybernetics Is designed to 
analyze. The methods for cybernetic analysis employed here 
are a modified version of those in Ashby's AM IMTRODUCTIOJ1' 
TO CYBERfJETICS. They are concerned with the recognition of 
pattern In a determinate systen (machine) and 
transformations from one pattern to another. This type of 
analysis Is/ in its strictest form, applI cable only to 
systems which are determinate, when? the steady state has 
known properties, and where changes In the system (i.e., 
transformctlons) are closed, and single-valued. A closed 
transformation is one where every element in the change from 
one condition to the next was actually present, or 
inherently present. In the original condition. A 
single-valued transform exists when an element (an "operand" 
In Ashby's terminology) changes to one and only one 
transform. For example in the case of TRASS, If each state 
is unaltered by the event-InteractIon of the subjects then 
the determinate, closed, single-valued transformation of the 
system Is: steady state to upward diagonally to lull to 
crisis to systemic disturbance to downward trajectory. This 
transformation may be represented as; 

TRASS 

Tr^ABCDEF 
B  C   D   E  F  A 

TRASS can, however, be altered. An altered II<A^5 ceases 
to be strictly deterministic, and becomes probabilistic. 
Movement from one condition to another "within" a state of 
TRASS Is a function of probability. One of Ashby's principal 
arguments In Ail IMTRODUCTION TO CYBERNETICS Is the Idea that 
the procedures for studying change in a determinate, closed, 
single-valued system can be applied to a probabilistic, 
non-single-value system. 

Should  the  system  not be deterninate. 

M _   .ul^M^^^^M 
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i.e. the transformation not sin^le-valued, he 
(the scientist) can proceed in either of two 
ways. 

One way is to alter the set of inputs 
and outputs — to take r.iore variables into 
account--anu then to see if the new system... 
is determinate. Thus a chemist may find that 
a system's behavior is at first not 
determinate, but that when the presence of 
traces of chloride is taken into account it 
becomes determinate. A great deal of research 
consists of such searches for a suitable set 
of variables. 

A second way is to abandon the attempt 
to find strict determinacy and to look for 
statistical determinacy, i.e., determinacy In 
averages, etc. The experimenter, with 
extensive records available, then studies 
them in long sections to see whether, if the 
details are not predictable from section to 
section. He may find that the records show 
the statistical determinateness of the Markov 
chain...To summarize: once the nrotocol has 
been obtained, the system's determinateness 
can be tested, and (if found determinate) its 
canonical representation can be deduced. 
(Ashby, 195G: 30-91) 

TRASS,  in as much as it is synthe 
properties of determinacy and probabi 
transforms  from one state to the next 
the  determination of which  state 
transforms   to   is  determinate, 
unaccelerated TRASS  transforms thusly 
-->  E --> F --> A. A constrained TRASS 
move from whatever  state  it  is in 
sequence.  Once a new steady state is 
process  commences anew.  An accelera 
same determinate state transformation 
state  (a)  to an upward diagonal (B) 
crisis  (D)  to an  absorbing disturba 
trajectory  (F), and finally, to a new 
difference between an accelerated and a 
the increased speed (in time) at which 
passes  through  its states. The probab 
allows  for  the system's equifinalit 
intervals  are arrived at  probabilis 
before,  each  new  interval  of  futur 

tic, has pre-designed 
1 i ty. l.'hether a state 
i s probabi1istic, but 
the system actually 
The unconstrained, 

: A --> B --> C --> D 
causes the system to 

to a new steady state 
activated, the entire 
ted TRASS follows the 
trajectory of steady 
to the lul1 (c) to a 

nee (E) to a downward 
steady state (A). The 
determinate TRASS is 
the accelerated TRASS 
i1ity factor of TRASS 
y. Condi tions wi thin 
tically. As mentioned 
e 1s allocated on the 
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basis of the probability of moving from one condition v/ithin 
the state  to  the  next as  a function of 
recognition,  present  condition 
particular state of the system. 

the protocols, 
and past behavior during a 

the 
Variety can be handled in such a system because all of 
alternative paths of the system can be defined 

probabilistically. The bounds of variability are 
circumscribed and enveloped; the only analytic task is to 
encode the variety into regular, repetitive behavior and 
change sequences. One of the major tasks is to demonstrate 
how cybernetics can be used to provide this Infoi irmat ion. 

('he Personality and Perceptual i ieasures 

iiuch has already been made of the import of 
personalities In political research. The effect of 
personality on conflict-cooperation situations has been 
documented in many different studies. (Terhune, 1968, 1970; 
Druckman, 1967, 1968; Wrightsman, 1006; Gels, 196U; Beal fi 
Taylor, 197a) The effect of personality Is not always a 
dominant factor (.falton S hcKerfie, 1964) but the suggestion 
made by Beal & Taylor (1974) that a transaction modeT of the 
impact of personality on the management of conflict seems to 
have considerable merit and is worthy of further research. 
However, the principal reason for identifying the 
personality structure of experimental subjects Is to enrich 
the information available to the analyst about the subjects 
in the simulation. Uecent psychological studies of prominent 
political figures have demonstrated that tremendous Insights 
can be gained by knowing in some detail the personalities of 
prominent decision makers. (Barber, 1968, 1972; Rogow, 1963, 
1969; Greenstein, 1969; Greenstein ft Lerner, 1971; liazllsh, 
1972; Hargrove, 1960 

The critical   problem here  is to  determine 
interest  in 

what 
this personality  variables  are  really o^ 

particular man-machine simulation. For the moment the Idea 
of a non-projective test, su^n as the California 
Psychological Inventory, seems appropriate because such a 
test is relatively easy to administer and provides an 
adequate clinical profile of the experimental subjects. 

The perception testing, whose importance has also been 
mentioned previously, is primarily designed to -ive a time 
series account of the way Ss view the dynamics of the 
simulation. Through a battery of questions, the objective is 
to determine the changes In the Ss view of: 1) the event 
flow, 2) the situational threat, 3) his own strate-y, U) the 
strategy of the other subjects, and 5) the goals he ascribes 

 ~M _^.,_  —  -  ^_ ... ■■-■irii iilwini--"'—''-'''—'-"-■" -■--- ■ -^„^.~.^-i~***AtAimtmam**Mm* 
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to himself or 
perceptions of 
analyst's view 
v/i 1 I ßi ve 
characteri stles 
assumption  is 

to the others. The relationship between the 
one subject, his counterparts, and the 
of the objective features of the simulation 
invaluable clues for determinins the 
of the threat recognition process. The 

made that these perceptions are not static, 
but have dynamic qualities to them. Constant probes will be 
made during the simulation to ^et the "over-time" 
perception, that is a constantly chan^in^; perception of the 
entire simulation. 

Conclusion 

THASS is a highly complex simulation of an 
international threat system. Its components are by design 
highly interactive and interdependent. As a simulation of an 
international threat system, it should be viewed 
holistical1y, bearing in mind that to divide it into its 
component parts would be to commit Seer's error of 
"divisio." (Beer, 1(JÜ0) The system can not be understood by 
arbitrarily dividing it into parts; to do so, would strip 
its internal dynamics and uniqueness. In a word, it would 
cease to be TUÄSS. 

The   experimental   subjects,   whose  be 
intertwined  with  TliAiiS'  high degrees of interr 
and  interdependence,  are  not  confronted with 
problem-solving  exercise.  To  the  contrary, 
requires monitoring and controlling; it has no so 
only  has change. Control, regulation and monitor 
only tasks the subjects have. Control of Ti.ASS, t 
ultimate objective,  means  to  constrain  the 
ending in disaster. Such control is exerted throu 
and  not  by switches. And the more time that el a 
simulation,  the more  TUASS  becomes  "infested 
behavioral    inputs   of   the   experimental 
consequently,  the longer they monitor and intera 
system,  the more  they are actually looking at 
The degree to which Tf'<AbG is self-regul at i ng is d 
the  degree  to which the subjects exert restrai 
own behavior. 

havior is 
elat ionshi n 

a strict 
the system 
lution,--i t 
ing are the 
he subjects 
system from 
gh behavior 
pses in the 
" with the 

subjects; 
ct wi th the 
themselves, 
ependent on 
nt on thei r 

TKASS,  as  a  simulated 
makes  no  pretext  of  having a 
however,  based on  a  set of 
comfortably  ascribed  to  some 
system.  These  assumptions  are 
the following assertions. 

(1) The arrangement of 

international threat system, 
real world referent. It is, 
assumptions which could be 
states of the international 
numerous, but would include 

nation-state actors 
reflects a high degree of inter-depenaence and 
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i nter-relatlonsh i p. 

(2) The arranceuent of actors can be 
meani ngf u My described as a "system" and using 
the concepts of systems theory. (Beal, 1974) 

(3) The international system periodically 
experiences conditions which can be treated as 
"situationally threatening" to one or all of 
the actors in the system. 

(.k)   An international threat system will in 
all likelihood, not emerge "ex nihilo," but will 
evolve out of a context of antagonism and conflict 

(5) It is reasonable to suggest these 
antagonisms will emit signals or warnings 
which can be detected by a careful observer 
wi th sped al skills. 

(u) An international threat system has a 
dynamic all its own, and once permitted to unfold, 
will, if unabated, terminate in ruin for all 
concerned. 

(7) There are no well recognized "switches" 
which can be thrown to control or regulate an 
International threat system; and there is no 
recognized authority responsible for control. 

(8) It is, however« possible to control 
or restrain an International threat system. 

(S) Control Is really exerted only through 
the behavior of actors in the system. 

(10) Feedback containing Information about 
how the behavior actually affects the system 
comes only In the form of future behavior of the 
system. 

(11) Therefore actors are forced to comb 
out "info nation" about how their behavior 
affects tne system. 

(12) The more actors attempt to exert 
control over an international threat system, 
then the more they are looking at themselves 
and their own behavior in the stream of future 
International events. 
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(13) The most frequent outward manifesta- 
tions of an international threat system Is 
incessant variety and constant change. 

ilk)   There is pattern in the variety 
however; the problem is to encode the system's 
output In such a way as to Isolate patterns and 
changes from one pattern to another.  Pattern 
Is assumed because without repetitive behavior 
of some sort there Is no possibility whatsoever 
of ever understanding the system. 

(15) Change Is the most Important empirical 
measure and analytic construct for an inter- 
national threat system, or for any system. 

no (lü) l.'o scenario of events Is known, and 
guides exist to singularize the attention of 
the participants on the principal components 
and forces In the system. Identification of 
salient actors, forces, patterns, etc. is 
always a matter of discovery through monitoring 
the system over time. 

(17) A major task of any actor Is to encode 
the variety and reduce it to a manageable level. 

(18) The purposes for monitoring and 
controlling can be highly varI able,"complex and 
changing.  Cut they are invariably connected in 
t ie final analysis with stability, the state of 
least stress, and survival, the state of maximum 
physiological order. 

These assumptions are undoubtedly supported by a set of 
yet implicit assumptions about the science of International 
relations, methodology, causality and other relevant 
matters; these eighteen form only the conscious list used In 
TKASS as It now stands. 

One  final  point  remains:  why study an international 
threat  system  from  a  cybernetic,  synthetic  simulation 
perspective?  What Is accomplished through such an exercise? 

for "non-data" dependent simulations have been 
many others and need not be restated here. The 
synthetic data base, or what might be called a 
simulation. Is a new concept and suggests how 

data  approach can be used to a'-gment simulation 
On  this point, iicClelland has already commented 

The  reasons 
advanced  by 
reasons for a 
scenario-free 
thp  event 
exerci ses. 
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that I 
Event simulations carry the promise of 

facilitating the analysis of possible futures 
just as the scenario-centered gaming 
exercises have done. They differ from the 
latter in just a few basic respects: (1) they 
bring a larger volume of projected data into 
use, (2) they utilize to a far greater extent 
computerized files and data management, 
selection, and retrieval procedures, (3) they 
emphasize more heavily the processes through 
which international system changes occur, (U) 
they impose heavier requirements of analysis 
and decisional judgment on the participants 
in gamirg exercises and (5) they modify and 
sometimes eliminate the adversary format -- 
of team playing against team that 
scenario-centered political-mi 1itary games 
have most often featured. Despite these 
differences, it should be emphasized that 
event simulation is not a movement directed 
at the destruction of scenario-centered 
exercises. (McClelland, 1973a: 2) 

A synthetic  event  s 
approach  to  scenario-base 
created  for  experimental 
where they must decide what 
International  behavior  ra 
problem  is.  Crisis man^g 
sense  more  rea'istic,  b 
recognize  a  situational 
control  it.  Furthermore, 
control  in  the  simulatio 
behavior of  the system ra 
distinct in some way. The s 
than  statically  to  the 
control are swept up Into t 
past,  present  and  future 
permitted  "he  luxury of k 
affects  the  system,  or 
Information, or to have tot 
outcome  of   the   crisis 
alternative outcomes with 
In  a  synthetic  event fut 

imulatlon offers an alternative 
d simulations. A new challenge is 
subjects  in an event s'mulation 
is threatening about the flow of 

ther than being told what the 
ement becomes broader, and In a 
ecause participants must first 
threat  before  they  can  act to 
the participants' attempts at 

n are absorbed into the total 
ther than isolated and treated as 
ystem responds dynamically rather 
participants. Their attempts at 
he unfolding future giving them a 

context. Participants are not 
nowing exactly how their behavior 
the time to weigh all of the 
al "interactive control" over the 

A more meaningful  range of 
more decision points is possible 
ure than In a scernario-dependent 

- —.. . _ ....-   



^^^mmm^m^mmii^^i "^■■'i  "i' 

I 

PAGE   23 

s imulation. 

The cybernetic design, constructio 
analysis of the synthetic simulation gro 
on a set of assumptions which are commo 
the procedure. Feedback, self-regu 
recognition, equifInality, high inte 
complexity, high variety are interwoven 
the exercise. What Is totally free to va 
of experimental subjects are the patt 
beh.. ior and the changes from one patter 
is pattern and change that the cyber 
constructed to Isolate and analyze. Once 
accomplishing the cybernetic analysis 
Internationa1 threat system are unders 
step will have been taken toward applying 
a real system. 

n,  exec 
unds the 
n to eac 
1 atlon, 
rdepende 
Into ea 
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netic a 
the proc 

of  a 
tood, th 
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procedure 

h state of 
control, 
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other. It 
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APPENDIX A 
EVENT CODES 

1. YIELD 

Oil  Surrender, yield to order, submit 
to arrest, etc. 

012 Yield position; retreat; evacuate 
013 Admit wrongdoing; retract statement 

2. COMMENT 

021  Explicit decline to comment 
023  Comment on situation — neutral, 

hope, express concern 

3. CONSULT 

send 031 iieet with, at neutral site; or 
note, staying in same place 

032 Visit; go to; leave country 
033 Receive visit; host 

APPROVE 

0^1  Praise; hail; applaud; condolences; 
ceremonial greetings; thanks 

0U2  Endorse others policy or position; 
give verbal support 

5.  PROi.lSE 

J51 
052 
053 
054 

Promi se 
Promi i>3 
Promi se 
Assure; 

own policy support 
material support 
other future support action 
reassure 

LiRANT 

061 Express regret; apologize 
062 Give state invitation 
063 Grant asylum 

06U  Grant privilege, diplomatic reco^ 
nition; de facto relations, etc. 

■- 
-—-^—__—— -  i  MMMMUHMMMMMI 



11 '■ wmmmmmmi'^'^^^ 

PAGE 
37< 

065     Suspend   negative  sanctions;   truce 
OLib     Release  and/or   return  persons  or 

property 

7.     UEVMitU 

071 Extend economic aid (gift and/or loan) 
072 ExtenJ military assistance; joint 

ml 1i tary exerci ses 
073 Give other assistance 

6.     AGREE 

081 lake substantive agreement 
082 Agree to future action or procedure; 

agree to meet, to negotiate/ accept 
i r.vi te 

y.  REQUEST 

091 Ask for information 
092 Ask for policy assistance; seek 
093 Ask for material assistance 
09U Request action; call for; ask for asylum 
095  Entreat; plead for; appeal to; help 

10. PROPOSE 

101 Offer proposal 
102 Urge or suggest action or policy 

11. REJECT 

111 Turn down proposal; reject protest 
demand, threat,, etc. 

112 Refuse; oppose; refuse to allow; 
exclude; fail to reach agreement 

12. ACCUSE 

liLl     Charge;   criticize;   blame;   disapprove 
122     Denounce;   denigrate;   abuse;   condemn 

13. PROTEST 

131 ijake complaint (noc formal) 
132 iiake formal complaint or protest 

1%.   DENY 

^••■«MMMia -   ■ —. 
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l^l     Deny  an  accusation 
lk2    Deny an  attributed  policy/ 

action/   role/   or   position 

15. DEMAND 

150     Issue order or  command/    insist; 
demand   compliance/   etc. 

16. WARN 

160     Gi ve warning 

17. THREATEN 

171 Threat without  specific   negative 
sanctions 

172 Threat with  specific  non-military 
negative  sanctions 

173 Threat with  force  specified 
17U     Ultimatum;   threat  with   negative 

sanctions  and   time   limit   specified 

18. DEMONSTRATE 

181 Non-military demonstration;   walk 
out  on;   boycott 

182 Armed  force mobilization/   exercise/ 
and/or  display  blockade 

19. REDUCE   RELATIONSHIP  (as   Neg.   Sanction) 

191 Cancel   or   postpone  planned   event 
192 Reduce  routine   international 

activity;   recall   officials/   etc. 
193 Reduce o.-   suspend  aid  or   assistance 
191+     Halt  negotiations 
195     Break  diplomatic   relations 

20. EXPEL 

201 Order personnel out of country; 
deport 

202 Expel organization or group 

21. SEIZE 

211 Seize  position or   possessions 
212 Detain or  arrest   person(s) 

 ^-^- - ■■■■-■■'-—-  ■- - ■ ^HMfadUMMMtta 
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22.   FORCE 

221 iion-injury destructive  act, 
bomb with  no one   hurt 

222 iiilitary   injury-destruction 
225     iiilitary  engagement 

■ÜHtMfclillMüMliilllliMI—ilfil r--   ■ ^-~.—^-^- ""'-"-- -— '         -   " •'— 
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Appendix B 

The Normal and Inverted Protocol Values 

The protocol value plays a major role In determining 
whether TRASS determinate transformation wi11 play-out. The 
simple rule for this determinate is: the higher the protocol 
value, then the higher the probability of constraining the 
system. The normal and inverted protocol tables are 
necessary to allow cooperation as well as conflict to 
constrain TRASS. A system where only cooperative acts 
constrain would be unrealistic and inappropriate. Conflict 
protocols constrain TRASS under the following conditions: 
(1) whenever all three superpowers attempt to constrain the 
behavior of another actor in the system; (2) whenever two of 
three superpowers attempt to constrain the aggressive 
behavior of the third superpower; (3) whenever one 
superpower acts to constrain any actor In the system and Is 
unopposed by the other superpowers; U) whenever acts of a 
conflictual nature are taken by one superpower and unopposed 
by the other in the upward, crisis or systemic disturbance 
status to curtail an escalating trend; (5) whenever itemU) 
is conducted by two of the superpowers and opposed by the 
third; and, (6) during the last days of the crisis state and 
last two time intervals of the systemic disturbance state. 
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The 

Appendix C 
The Characteristics of Trass' Six States 

Steady State 

1. The steady state of TRASS is its least threatening 
condition. It is a state where very little stress Is 
present. The system is neither overloaded because of the 
volume of events nor disrupted by the amount of conflict in 
the variety mix. Four alternative trajectories to the 
determinate steady state trajectory exist: high 
acceleration, acceleration, constraint, and high constraint. 

Determinate Steady State Trajectory 

2. The determinate steady state trajectory Is 
characterized by a moderate to low volume of 
event-Interaction, and a variety of events which is slightly 
more cooperative than conflictual. The moving mean volume 
and proportion cf conflictual to cooperative acts remains 
constant throughout the entire determinate steady state 
trajectory. Oscillations will of course occur but the volume 
mean and the variety proportion remain stable. 

3. If permitted to play-out, the determinate steady 
state will last 8 time Intervals or approximately k8   days. 

k. The steady state's determinate path is a relaxed 
condition; fluctuations In volume and variety of events do 
not require adjustment by other elements in the system. 

5. The first interval of steady state future can not be 
changed:  this  holds  true  for  the  first interval of 
state. 

any 

Constrained Trajectories 

6. There are two levels of constraint possible during 
the steady state: high constraint and constraint. These 
alternative paths differ in "degree" rather than in kind. 

7. Both constrained trajectories reduce the volume of 
event-Interaction in TRASS and reduce the level of 
conflictual events In the variety mix. 

8. The high constraint trajectory terminates 
state during Its fifth future input feed. The 
path terminates the state at the sixth evaluation 
At these points the "extension threshold" 
encountered   and  a  new 

ex tens ion 
steady state  is 

the steady 
constrai nt 
Interrupt. 
has been 

allocated. 

  __ ■ 
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Theoretically, the steady state could jo on indefinitely. 

Accelerated Trajectories 

9. The steady state, like other states of TRASS, may be 
either constrained or accelerated. The accelerated paths, 
high acceleration and acceleration, prematurely transform 
the steady state to the upward trajectory state. 

10. High acceleration and acceleration differ in 
"degree" but both have the impact of increasing the volume 
of event-interaction and the amount of conflict in the 
variety mix. They have the inverse effect on the system from 
the constraint lines. 

11. A high acceleration trajectory intercepts the 
tolerance threshold during TRASS' fifth future input feed. 
At that time the system transforms to its upward trajectory 
state. The tolerance threshold is not encountered on the 
acceleration path until the sixth evaluation interrupt. 

Upward Trajectory State 

1. The upward trajectory state cont 
inoications of a situational threa 
situational threat has a subjective and 
to it. Subjectively the Ss can percei 
threatening according to their own crit 
threats. Ur the subjects themselves 
another. Situational threats may also 
event-interaction of the subjects^ The o 
threat in TRASS is inherent in the vol 
the variety. An objective situa 
operationally defined as an incr 
event-interaction over at least two ti 
increasing proportion of conflictual e 
ones. 

ains TRASS1 initital 
t.  The concept of 
objective dimension 

ve a condi tion to be 
eria for s i tuat ional 

may  threaten one 
be generated by the 

bjective situational 
ume of events and in 
tional threat is 
easing volume of 
me intervals, and an 
vents to cooperative 

2. The upward state inherently clues the crisis state. 

3. Like the steady state, the upward trajectory has 
four alternative paths: high acceleration, acceleration, 
constraint and high constraint. 

Determinate Upward Diagonal 

k. The determinate upward trajectory is a constantly 
increasing volume mean. The increases conform to the rates 
characterized by the diagona' depicted in Figure 2. The 
proportion  of   conflict   to  cooperation also  changes. 

- ■ 
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Proportionately more confllctual  acts  are present In the 
latter intervals of future than in the initial ones. 

5. If permitted to play-out, the determinate upward 
state covers eight tim? Intervals, 

B. The upward state is a situational threat; Its 
increased volume and proportion of conflict Is threatening 
and its path points to a more ruinous future. 

Constrained Trajectories 

7, High constraint and constraint, both reduce the 
volume of events and the proportion of conflict in the event 
flow. 

8. Each reverses the projection of the state and 
returns the system to a new steady state. 

9. High constraint transforms the upward trajectory to 
a new steady state at the seventh evaluation interrupt. The 
constraint path transforms the system at the eighth 
interrupt. 

Accelerated Trajectories 

10. Both high acceleration and acceleration prematurely 
transform TRASS to its lull state. The high acceleration 
path accomplishes this transformation during the fourth 
future Input feed. The transformation occurs at the fifth 
evaluation Interrupt for the acceleration trajectory. 

Lull State 

1. The lull state is unlike any other state of TRASS. 
It happens automatically at the end of the upward trajectory 
or when the tolerance threshold is reached by either of the 
accelerated paths of the upward state. It can not be 
constrained or accelerated. It conforms to the empirical 
observation In many crisis studies that there Is a "lull 
before the storm" phenomena in International relations. 

2. The lull state Is 6-8 days long and ends with 
absolutely no event-interaction recorded for the final day. 
This lull preludes the crisis state of the system. 

Crisis State 

1.  The crisis state Is the second most situatlonal ly 

--■--■■'-■-    :••— ■■"-   ■ ■aAMMHlllMMHkMliMMtolUMH i if i  urn man mi' ^^^^^M. 
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threatening condition in TRASS. Violence breaks out between 
selected actors in the system and threatens to embroil all 
actors. 

2. The crisis is generated in approximately two days 
and lasts from 7-9 days. 

3. The state is characterized by a high volume of 
activity, high proportion of conflictural acts over 
cooperative ones during the first few days, with a more 
balanced variety during the last days of the crisis. 

Constraint Trajectory 

k. The crisis state can only be highly constrained. The 
experimental subjects must, if they hope to avert a crisis, 
be able to constrain TRASS consistently (for four time 
intervals) before the system will return to a new steady 
state. When the system is constrained one time and not the 
next, the crisis occurs. 

5. ^ The crisis state depicts a highly volatile 
international condition, and is a precursor of a more 
encompassing violent entanglement. 

Systemic Disturbance State 

1. The systemic disturbance follows a crisis. It is 
characterized by a very high volume of events with a 
balanced variety in the early stages of the state. Though 
attempts at cooperation are frequent, resolution of the 
conflict is net forthcoming. The volume remains high 
throughout, and eventually the conflictual events dominate 
the flow of international interaction. 

The ultimate condition of this state is total 
embroilment of all twelve actors in violent conflict. T'iis 
is the final state of ruin in the system. The all absorbing 
conflict is achieved by the end of the sixth interval. 

Constraint Trajectories 

3. Again only constraint is possible in this state. 
Constraint forces the volume of events down and reduces the 
amount of conflict in the variety. 

k. The constraint paths return the system to a new 
iteady state; high constraint achieves this at the sixth 
interrupt ar.d constraint at the eighth. 

. — . —........ ^ .  . —< ■   
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Downward Trajectory State 

1. The final state of TRASS Is the downward trajectory 

e ents  and'b^6  ^^  diaß0nal  reduces  the volume o'f events, ana balances the variety. 

fhQ 
2- 'ts function Is to return the determinate pattern of 

the system to a steady state. Mcituem or 

Downward Diagonal Trajectory 

events ^lon^h^^T^-u1^ . red'JCes  ^e mean volume of events along the path described in Figure 5. 

internals.The  State,s  determinate time duration  is  8 

Constrained Trajectories 

5.   These  constraint  trajectories  serve  the same 
function as those in other states. 

Accelerated Trajectories 

the 6' lf the downward state is accelerated an exception to 

T: v| A ß C D E F 
B C D E F A 

transformation  rule  is  produced.  In  this case, the 

commfnces^6  " by-passed' ™*     a  new upward tr^e^tory 
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Appendix D 

Experimente! Subjects 

No  s pe 
simulation  e 
subjects  be 
relat ions. 
interview wi 
advert i sement 
selected,  a 
socio-economi 
The position 
subjects    i 
socio-economi 

cific  type of subject  is 
xcept  for  the general spe 
generally aware and sensiti 

This  sensitivity will  be 
th  those subjects  respond 

for  subjects.  Once  the 
thorough attempt will be mad 
c backgrounds and their pe 

is token that a detailed p 
s  more  important   than 
c or personality type. 

desired in this 
ciflcation that the 
ve to international 
determined in an 

i ng to the public 
thirty subjects are 
e to identify their 
rsonal i ty prof i les. 
rofIle of volunteer 

pre-selecting  a 
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