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This article will present the underlying rationale for a theory 

of foreign policy dynamics, and Is the first in a two part series which 

will attempt to specify a theoretical perspective for explaining foreign 

policy exchanges between nations. The goal of the first paper is to 

discuss the substantive thrust of the research, and w give an overview 

of the Monte Carlo con^uter simulation which lies at Its cere. The 

second paper will then present a formal mathematical theory which seeks 

to explain the foreign policy exchanges between nations. 

Gradually over the last several hundred years it has become 

clear that the barrier to understanding foreign policy dynamics has 

not been the absence of Important general concepts; rather It has been 

the difficulty in identifying and expressing that body of universal 

principles which explains the actions and reactions of nations in the 

International system. Most analysts agree upon the basic questions to 

be asked: Who are the relevant actors? What are their objectives? To 

what stimuli do they respond? How and why do things change? Halperin 

and Kanter point out that the differences between analysts over answers 

to these questions stem fundamentally from different perspectives. 

"The 'experts' cannot agree on what constitutes the most fruitful level 

of analysis or where best to look for answers" (Halperin and Kanter, 

1973:1). 

While not all foreign policy analysts have moved to an events 

data approach, many hive chosen this source of information as a point 

of departure. In a review of the theoretical underpinrings of the 

events data movement (Phillips, 1973a), it was found that researchers 

In this movement have generated an almost overwhelming set of facts and 
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simple correlational findings. It is indeed unfortunate, however, 

that while overwhelmed by these fragments of knowledge we still have 

not discovered a way to structure this knowledge into a whole. 

To learn structure is, in short, to learn how things are re- 

lated. Jerome Brunner says: "Grasping the structure of the subject 

Is understanding it in a way that permits many other things to be 

related to it meaningfully" (1S60). An important question which must 

Se answered at the beginning of any research endeavor is where the 

researcher should turn to identify the structure of the subject he 

s «tudying. It is our position that we must go to the mental images 

which each of us. as a student of foreign policy, has developed over 

a period of study. There is nothing new in returning to the mental 

structures we each hold in our heads in an attempt to explain foreign 

policy; J.W. Forrester has made this point repeatedly. 

Every person in his private life and 1n his 

cofimunlty life uses models for decision making. 

The mental image of the world around one, car- 

ried in each individual's head, is a model. 

One does not have a family, a business, a city, 

a government, or a country in his head. He 

has only selected concepts and relationships 

which he uses to represent the real system. A 

mental image is a model. All of our decisions 

are taken on tlie basis of models. All of our 

laws are passed on the basis of models. All 

executive actions are taken on the basis of 
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models. The question is not whether to use 

or Ignore models. The question Is only a 

choice between alternative models (Forrester,1971:54)v 

We seek to build on a body of research which has developed, 

over time, mostly out of the works employing events data. But rather 

than build an explanation of foreign policy dynamics p1ece-by*ptece 

after each new analysis, we wish to attempt to assimilate that set 

of findings we currently believe to be essential and plausible Into 

a single Integrated theory. 

The prevalent strategy In the events movement has been the 

delineation of a set of patterns for foreign policy actions (Rurtinel, 

1965; McClelland and Hoggard, 1968) and the subsequent search for other 

variables.which correlate highly with these patterns. The principal 

characterization of this movement has been the collection of data with a 

view to Identifying the dlsposltlonal characteristics of nations as they 

Interact In both normal times and crisis periods. Unfortunately, Brunner 

(1970) has demonstrated very convincingly that data analysis strategies 

presently employed by political scientists ^uch as correlation and re«- 

gression analysis) will usually not reveal the underlying structure of 

the theoretical system. This will be the case regardless of whether the 

systems are analyzed cross-nationally at a point In time or Individually 

In a time series. Thus, there is a very serious data analysis problem to 

be faced In events interaction theorizing. To what extent can data—even 

time series data—be used to Identify the basic structure of a theory 

of International interactions? Since most analysts' strategies cannot 

be used to distinguish between the structure of a theory and the para- 

■  -■    : -.....■■.-.-.-.--            ._.J^,»MtMMM„^^J1MMMU^jMM. 
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meters .of that theory. It Is the responsibility of the analyst to 

Impose the basic structure on his observations prior to statistical 

manipulation.  Cain and Watts point out that, without a theoretical 

framework to provide order and rationale for large numbers of variables, 

we have no way of Interpreting the statistical results: "Regression 

and correlation analysis Is properly used to estimate parameters for a 

model only when the structure of that model and the elements which make 

up that theory are already well specified. The specification of the 

structure'must precede the application of statistical techniques" (1970: 

229). 

We have chosen to specify the structure for a theory of foreign 

policy dynamics based upon the cumulative analysis that we and others 

have done and upon what we consider to be substantlvely plausible assump- 

tions. It should b*> noted that there are others among us who prefer 

other strategies. Indeed, many would disdain any "premature" attempt 

at formalIzatlon. We are sympathetic to these arguments and do not 

advocate that our approach be accepted to the exclusion of other w* 

approaches. In addition. It should be pointed out that arguments about 

how to proceed deal with t^e context of discovery and as such are not 

open to support from the philosophy of science. Only the context of 

justification Is dealt with In the philosophy of science.^ 

MAJOR ASSUMPTIONS 

Underlying our approach Is the Intent to specify how national 

decision-makers tend to select types of action and reaction from a 

repertoire of foreign policy outputs to meet different kinds of routine 

- — ■ 
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and non-routine International situations In order to build our theory 

we have found It necessary to make the following assumptions: 

1. The making of a foreign policy can be conceptualized 

as a series of decisions made by national officials. 

Foreign policy activity consists of the discrete 

behaviors representing the outcooes of these 

decisions. 

2. Foreign policy can be operational1 zed as the aggre- 

gation of the foreign policy activity (behaviors) 

according to some logic Imposed upon them by the 

actor and/or observer. 

3. The behavior of one actor towards another Is responsive 

to the actions of other nations and involves efforts 

to influence who the leaders of these nations will be, 

what decisions they will make, and how they will define 

the relations between their nations and others. 

4. Foreign policy Is made In a multl-nation environment 

by decision-makers who have to cope with domestic 

constraints and who have mixed desires (or goals). 

Their activity Is essentially a process of adaptation 

to the external and Internal environments (which they 

seek to coordinate In an effort to maintain autonomy 

and national sovereignty while pursuing positive goals 

In the International system). 

The question now becomes one of where to turn to find suggestions 

for making »re formal explanations of the analogs used by nations to 

    - ---••- -^ 
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match outputs to Inputs. We need a scheme for tying together the rich 

substantive conclusions from the events literature.* 

A general scheme suitable for our purposes has been fashioned 

frxm wor'< In Information theory and In cybernetics, and has been used, 

with variations, by a number of International relations scholars (Deutsch, 

1953; McClelland, 1967; Phillips,1973c). Two Ideas central to this 

approach are of primary Interest here. The first Is that each action 

of a nation can be considered as a potential piece of Information that 

may communicate the Intentions, desires, or dislikes of the actor nation 

to other nations. Information theory may thus be brought Into the ana- 

lysis of the International Interaction process. The second Idea Involves 

the treatment of social entitles (such as nation-states) as purposive 

systems, and the application of knowledge from the fields of cybernetics 

and control theory. 

Purposive systems are characterized by the pursuit of a goal, 

and by a process of steering (toward the goal) based urvr 'pformatlon 

concerning any discrepancy between the system's current position and 

its desired goal (feedback). Thus the system alters Its behavior, on 

the basis of Information about Its past performance. In order to better 

achieve some desired goal or end state (Deutsch. 1968; Wiener, 1950). 

It is crucial to understand that steering must be with reference 

to both a purpose or a goal and an evaluation of previous successes and 

failures through the mechanism of feedback, for such an understanding 

leads to a number of Important points. First, the goal situation sought 

is outside the system and deals with the purposes of the state In ex- 

changes with other nation-states. Second, the system Itself Is not 

■   "■ -—"--  .-.^.-■^ mututrntumamaum ■--- —~ '   ■ '               
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Isolated from its environment but depends for Its functioning upon a 

constant stream of Information from the environment (as well as upon a 

constant stream of Information concerning Its own performance). Finally, 

a nation's goals may be changing over time. Burton (1969:10) argues 

that states as political systems operate within an environment of other 

states to which they are adapting and responding. National Interests 

are not restricted to fixed goals; they include successful adaptations 

of these goals (a process). 

It is also Important to realize that the notions of adaptation 

and steering themselves imply that actions must be based in part on the 

expectations (of future response) gained from past experience in dealing 

with an environment which most certainly can be differentiated into 

objects and behavior. Holsti, North, and Brody share this view: 

Essentially, then, it is by projecting past 

experience into the future that human beings make 

decisions; and statesmen, in this respect, are 

not exceptions. Foreign policy decisions, like 

other human decisions, imply not only an abstrac- 

tion from history, but also the making of "predic- 

tions"—the assessment of probable outcomes. These 

two operations may be undertaken almost unconscioulsy, 

but they are nonetheless real and Inescapable. The 

Marshall Plan was based upon a prediction, derived 

from some combination of experience, that systematic 

aid to European nations would bring about certain 

consequences. Viewed in retrospect, this prediction 

  ■ — ■ ---' -  --_ - —'— -- -■ —itirin »i i •MIT i 
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seems to have been generally sound. The basic 

prediction inherent In Khrushchev's decision 

to establish long-range missiles in Cuba, on 

the other hand, was much less accurate (1968: 

125). 

However, before the reader can see the theoretical fruit 

which the scheme just discussed will bear, we must ask him to bear 

with us while we examine a substantive area which is strongly related 

to the later theoretical development. The area to be examined deals 

with a concept generally called "reciprocity," and it is important for 

two reasons. First, a good deal of work has been done involving the 

reciprocity concept, and the work has been generally well received. 

Second, we feel that our model takes an important first step toward 

explaining why various patterns of international behavior have been 

reported in that literature, and why different patterns may occur at 

various times and under varying circumstances. In a very real sense, 

then, we hope both to offer additional support for reciprocity and to 

go beyond it in terms of theoretical development. 

RECIPROCITY 

A good deal of work has already been completed on specifying 

relatively simple automatic reaction models. This idea was first 

suggested by Dean Pruitt (1969:392-3) with the introduction of the con- 

cept of reciprocity.5 "Change in one party's level of output on a 

given dimension often produced reciprocity (£lso called reciprocal 

change), i.e., a resulting change in the other party's level of output 

_ M-^- ..-..J...^—». ^^..v.- .„„^^..,-—.— ,,. ,    ., iiniiiiiitmi^aailiitfciiiiiii'düaiiii—«iM 
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on the same or another dimension. [Emphasis ours: note that in order 

to be considered reciprocal. In this usage, behavior need not be of the 

same type or magnitude as that received.] 

There are a number of reasons why we expect that reciprocity 

would be a powerful concept for explaining the Interactions between 

nations. One Is that there Is a very general tendency for humans to 

respond In a manner similar to the behavior they are confronted with. 

Some of this tendency would be expected to apply to the behavior of 

foreign policy decision-makers. In addition to this, though, there 

are rational reasons for foreign policy makers to initiate behavior 

which reciprocates the behavior received. If the behavior being res- 

ponded to is a cooperative action, then a cooperative response would 

be appropriate because it would reward the sender of the cooperative 

action (and thus increase the probability of future cooperative be- 

havior). Also, failure to respond with a cooperative act when it was 

expected may cause the beginning of a series of conflict behaviors. 

If the behavior to be responded to is conflictual, it may very 

well be a challenge to some concrete national foreign policy objective. 

If this is so, the foreign policy makers can be expected to respond 

with conflictual behavior in an effort to influence the other party 

to stop in Its challenge to the national goal. It has been argued that 

nations ought to respond to a challenge to their national objectives 

with conflictual responses if they want to protect these objectives 

(Schelling. 1960). 

It should be noted that in a significant sense any, violent 

conflict behavior constitutes a challenge to national objectives. 

One fairly general national objective is to minimize the amount of 

-—' ■ - — -    -■  --- - - 
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violence received from other nations In the system. Thus, any violence 

directed at a nation ought to be responded to with behavior which would 

deter such action In the future. 

The concept of reciprocity has a long history In writings on 

International relations. Recently several theorists have emphasized 

the Importance of considering the Interactive aspects of behavior ex- 

changed between nations; this Is especially Important when the nations 

are antagonists. For Instance, Burton (1968) asserts that the pro- 

gression towards war depends upon equal contributions from both sides, 

each being governed by perceptions of threat. North and his colleagues 

assert that war may occur In any number of ways, but the chances of Its 

occurrence are Increased by the hostility In the atmosphere of crisis 

generated by the Joint exchanges of the parties Involved (1968). Zinnes 

has been concerned both with the expression of hostility and with Its 

perception as expressed In the ensuing responses to that hostility 

(1968). These authors all discuss a process of exchange that under- 

scores the similar Importance of both participants and actions. 

Moreover, the concept of reciprocity has been shown to have 

some empirical Import. Statements developed from the reciprocity pers- 

pective along the lines.of "behavior begets behavior" have been tested 

by the principal author and others and found to have a great deal of 

predictive power (Phillips, 1971; Phillips and Grain, 1972; Tanter, 

1972; Bartos, 1966; Azar, 1970; Smoker, 1969; Leng, 1972). 

The problem Is how to couch the reciprocity concept In a 

language structure which will enable us to build a simulation on It. 

Specification of that language is largely provided in the next section. 

IMMillMliHIftdMiMM -"  '•- ^-^—-— 



j-Mirr- "' ■ "i"1 

11 

LEARNING 

In order to build a simulation which will produce patterns of 

international behavior marked by reciprocity between nations, we have 

found it useful to turn to mathematical learning theory. The use of 

learning was clearly presaged earlier when we indicated that discussions 

are made partly by projecting past experience into the future. Decision- 

makers internalize certain lessons through experience; ruch Internal 1- 

zatlon is learning. Thus there is a very natural bond between recipro- 

city and learning which we wish to exploit. 

The modern perspective in mathematical learning theory began 

about 1950, and was initiated by the stochastic learning theory of 

Robert Bush and Frederick Mosteller (1951, 1955). The process con- 

sidered by Bush and Mosteller Involved a sequence of discrete events. 

Each event consisted of the presentation of a stimulus to which the 

subject responded (by selecting one from a set of alternative responses 

In accordance with an associated set of probabilities). The response 

was followed by an outcome which might Induce changes In the probability 

values before the next trial. Thus, the learning process was analytically 

divided into a sequence o^ stimulus, response, outcome, önd resultant 

probability adjustment. All models in mathematical learning theory are 

concerned with describing this flow of (or change in) probability frw 

trial to trial and the resulting sequence of distributions. 

One of the most applicable developments of-the Bush and Hosteller 

model has been suggested by Rainio (1966). Rainio s basic Idea for con- 

structing a stochastic model of exchanges was to consider social Inter- 

action as a process derived from the learning of individuals participating 

uaMMMM. ■ÜUMMMMMMMtMla    '   '         
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In It. The fundamental assumption underlying his model Is that a 

sequence of behavior Is a series of choices among various alter- 

natives. Certain probabilities are associated with the choice of 

the behavior alternatives In accordance with the mathematical laws 

developed by Bush and Hosteller. 

The core of the system 1s an adaptation process, a theory of 

soda! interaction that adjusts the probabilities of Interactions and 

behavior based upon an assessment of post Interaction. If an exchange 

of acts Is assessed as rewarding then the probability of this action 

being repeated Is Increased. In like manner, one punishing exchange 

will decrease the probability of recurrence. One purpose of this model 

is to find. In each particular Instance, the probabilities that a parti- 

cular actor will choose a particular behavior and direct It toward a 

particular target. 

The reader will recall that In the earlier discussion of the 

purposive characteristic of social systems It was argued that It is 

necessary '.o have goals before behavior can be modified to reach them. 

We believe that there are two goals wnicn nations can pursue which 

will produce patterns of behavior marked by high feclprocity. 

The first such goal was the one employed by Rainio in his 

development. It is that social entities seek consistent relations. 

When a relationship is consistent then it is rewarding to a nation 

which has consistency as its goal. For example, if'two nations were 

to engage in mutually conflictual behaviors, then the exchanges would 

be consistent and hence rewarding. That this goal will generate a 

-  -  - - - ■ t^ititimmammMmimm MMMAAiril^Mll^LtflM^k^ ...:.■■*.„.■ .       ■     -■■■ ..-i 
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pattern of behavioi maHed by reciprocity Is clear and need not be 

commented on further. 

The second such goal Is probably more prevalent 1n Inter- 

national politics. That goal Is that nations seek to minimize the 

amount of conflict and maximize the amount of cooperation directed at 

them by other nations. Thus when an Interaction stimulates a coopera- 

tive response from the partner It .  ewardlng and when It stimulates 

a confllctual response It Is punishing. 

Earlier, In discussing the strategic reasons for nations to 

behave reciprocally, the argument was advanced that In effect reciprocal 

behavior would be an outcome of a national foreign policy which sought 

a) to minimize conflict received by punishing those who send conflict 

and by rewarding those who send cooperation, and b) to maximize coopera- 

tion received by rewarding It when It occurs. Thus the second goal will 

generate reciprocal pattens of behavior. 

In order to realize either of these two coals, nations can «s» 

employ two different strategies. One strategy would L» to Interact 

more with those partners who are In the desired posture towards oneself. 

Thus, If one wants only consistent relations, then one will Increase 

behavior Initiated towards nations which respond -consistently to one's 

behavior. If, for example, one warts cooperative relations, then one 

would Increase behavior directed towards nations which are predominantly 

cooperative with the actor. 

The second strategy Involves attempting to get those nations 

who are not responding In the desired;fashion to change their behavior. 

In other words, one tries to persuade them to change by Increasing the 

,__ ma _-. maim Hitliillii-iMiii-iii 
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amount of behavior aimed at them. 

The predictions generated by the two goals and two strategies 

for different patterns of interaction in a dyad are laid out in Table 1. 

As can be easily seen, the predictions for the second strategy are 

completely different from those for the first strategy for all cases. 

All of this substantive discussion allows us to stipulaU the 

first fourteen of the simulation rules which constitute the essence of 

our theory. 

Rule 1. International interaction takes place between two 

nations in a given finite set of nations. 

Rule 2. Interactions are capable of a strory chrono* 

logical order. 

Rule 3. There is a probability vector, independent of 

time, whose components specify the probability 

that a specific number of acts occurs in the 

system during one time period (month). 

Rule 4. There is a probability vector, independent of 

time, whose elements give the probability that 

each nation Is the actor. The probabilities in 

the vector sum to unity. 

Rule 5. For each nation there is a probability vector 

(not necessarily independent of time) whose 

elements give the probability that a nation, as 

actor, contacts each of the oti.er nations. There 

Is one such vector for each nation and the proba- 

bilities in each vector sum to unity. 

■■  ^vt^iM^mmM********«****^^...^ -  .   ■^.w^am^atu,^,^,^.,..^^ .   ,,.^-_.;..   -^ 
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Rule 6. Once the actor and object are specified the 

contact Is always realized. 

Rule B. A nation must desire one of two possible modes 

of Interaction (goals). It may seek consistent 

relationships with Its dyadic partners or It may 

seek cooperative relationships with Its dyadic 

partners. 

Rule 0. A nation must choose one of two strategies In 

seeking Its goals. It may choose to Increase 

the probability of Interacting with those part- 

ners with whome Interaction Is the desired mode 

[reinforcement) or It may choose to Increase the 

probability of Interacting with those partners 

with whom Interaction Is not In the desired mode 

(conversion). 

Rule 9. When contact Is realized between two nations the 

object perceives the behavior as rewarding or 

punishing. The behavior Is rewarding If It places 

the Interaction In the desired mode. The behavior 

Is punishing If It places the Interaction out of 

the desired mode.  ' V 

Rule 10. If j wishes to Increase Its probability of choosing 

1 as object the next time j Is the actor. It does 

so according to the rule PN+^ = P^ + a0 (1 - P^). Tne 

probabilities of j choosing other nations as 

objects will then be decreased so that the result 

Is still a probability vector whose elements sum 

to unity. 

mm __.,. -^i^-w^—...^■..■.^.^■J...,,......,.,.,.............. 
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Rule 11. If j wishes to decrease its probability of 

choosing 1 as object the next time j is the 

actor, it does so according to the rule 

PN+t ' PN " W The Probabilities of j 

choosing other nations as object will then 

be decreased so that the result is still a 

probability vector whose elements sum to 

unity. 

Rule 12. For each dyad, and for each specific type of 

behavior which 1 may send to j, there is a 

probability vector (not Independent of time) 

each element of which specifies the proba- 

bility that j will respond to 1 with a parti- 

cular type of behavior the next time j is the 

actor and 1 the object. 

Rule 13. If the action sent by 1 to j Is rewarding to 

j, then j will Increase the probability of 

acting in the same way as its most recent action 

toward 1. This Increase in probability follows 

the rule PN+1 = PR ♦ äa (1-PN). The probabilities 

of choosing the other acts in the vector will be 

decreased so that the elements of the vector sum 

to 1.0. 

Rule 14. If the action of 1 toward j is punishing to j, 

then j will decrease the probability of acting 

in the same way as Its most recent action toward 

—- - ■ -   -  mmjlim^^i 
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1 according to the rule PN+, = P^ - &aPN* 

The probabilities of choosing the other 

acts In the vector will be decreased so 

that the elements of the vector sum to 

1.0. 

The basic goal of the simulation model described is to Increase 

our understanding of foreign policy decisions by linking together some 

of the principal factors involved. In attempting to develop a greater 

degree of knowledge about the interaction of nations in the international 

system, we consciously strive towards an explanation of the mechanisms 

which produce interactions. We would expert that the interaction be- 

tween nations is Influenced by a wide variety of considerations. Mathe- 

matical learning theories of Bush und Mosteller were adapted by Ralnio 

and have been carried here into international relations as a mechanism 

for matching inputs to outputs. They provide a pleasure-pain learning 

algorithm. However, international relations is generally considered to 

be much more complex than this view of reality would suggest. We Intend 

to add complexity to this basic model in an attempt to integrate into 

the model a number of other concerns found in the foreign policy litera- 

ture. 

UNCERTAINTY 

Earlier, we posited that the behavior of one nation toward 

another nation is in large part dependent upon the behavior of that 

nation to it. The idea of a chronological order Is also Important and 

closely related to the concept of Interaction. If a nation's behavior 

„—- **m ■'-'----'- m^m 
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or choice of object 1s In any part determined by behavior It has 

received, it Is logical to expect that the order In which actions are 

received and sent will be an Important consideration. Similarly 

important Is the question of volume (or variety) of Interactions. It 

would seem that the more interactions of a specific nature are received 

the more established is the pattern of interaction between two nations. 

There Is in other words, very little uncertainty, but a change In the 

nature of the Interactions would add uncertainty. 

The amount of Information being conveyed between nations in any 

period of time must depend upon both the number of signals trans- 

mitted from nation to nation and the variety of those signals. Tech- 

niques have been developed to measure and account for both the variety 

of signals transmitted and the amount of information transmitted. The 

heterogeneity of these signals—that is, the variety of basic patterns-- 

at any point in time is a measure of the uncertainty which would attend 

any attempts to specify the sender's selection process (Cherry, 1957; 

Shannon and Weaver, 1949; Ashby, 1952). 

Information theory provides an excellent measure of the uncertainty 

H, present in a set of signals: 

N 
H - Z - P^og^ . 

1*1      ' 

where P. is the independent probability of occurrence of signal type i 

and hwere there are N types of signals. Thus, from the probabilities 

P,j of different types of signals occurring in a given time period 

(In this case, that defined by the last 8 acts received by the 

object), the uncertainty associated with the score for that 

period can be ascertained. If all outputs are equally likely, uncer- 

MMiMiiiuM ■"  - ■-- ^jm 
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talnty is at a maximum. It 1s common to divide the actual uncertainty 

by the maximum potential value, deriving as a result the percentage of 

(maximum) uncertainty (H-^*), which Is more easily comparable across 

sources with differing sets of possible signals. 

Lei: us consider two examples. First, there Is the case In 

which a given nation chooses to send to a particular object 8 acts in 

a given time period. The distribution of these acts is presented in 

Table 2; notice that the actor has chosen to send an equal number of 

each type of signal to the object. By way of contrast. Table 3 shows 

an unequal distribution of actions across the same eight categories. 

Observe that the relative uncertainty figure for the distribution in 

Table 2 is higher than that for the distribution in Table 3. Thus, the 

implications of uncertainty are that in the equal-probability instance, 

there Is no way to judge If further occurrences would be more likely to 

fall In one category Instead of another. In the ca-T of Table 3, we 

might expect that the object nation would be more likely to receive act 

typosD and E than the. other acts.      . Thtfr ah observer's uncer- 

tainty as to the likely activity of the nation represented in Table 3 is 

reduced. The smaller the H , figure, the more certain it is that a 

nation will choose a particular activity. McClelland has interpreted 

this relative uncertainty by suggesting: "A common sense way to view 

a series of H . numbers us to think in terms of a 'fanning out' toward 

equality of distribution across the category system with the larger 

figures and a 'channeling in' of the distribution towards relatively 

frequent occurrences in fewer categories with the smaller figures. 

As the ratio approaches 1.00 it suggests not only that everything that 

l II       HMtlHl "^t*~—- ■'- - ■■ 
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could happen has bpen occurring but also that the behaviors have shown 

Increasing signs of disorder!Iness. The Information measures do not 

tell us what the particular lack of ordering Is but they do give us a 

technical Indication of a large amount of variety In the emissions. As 

the ratio decreases towards .000, the suggestion Is that (1) there may 

be present a large amount of highly patterned and repetitive behavior 

and a limited variety In the actions or (2) very little Is occurring" 

(1973:91). 

A long series of analyses by Charles McClelland and his arsoc- 

lates (1965, 1968, 1973) have been carried out with the variety measure 

Introduced above to establish how it functions in crisis and non-crisis 

periods. They kave demonstrated that the mix of behavior does indeed 

change toward.-greater variety in a crisis. The basic results are these: 

(1) With occasional exceptions, an Hrel of .700 or higher is associated 

with crisis periods and only with crisis months. (2) If we opera- 

tional ize the beginning and duration of international crises with an H , 

criterion of .700 or higher, we are able to state when a particular 

crisis began and how long it lasted. ((3) All non-crisis periods, with 

rare exceptions, have monthly H , figurss below .700 (McClelland, 1973: 

92-93). The literature on communications in international relations 

argues that in periods of crisis overload occurs, and actors display an 

inability to respond consistently to foreign policy Inputs (Holsti, 1965; 

Burton, 1968). This would suggest «..iat for dyads in. periods of high : 

relative uncertainty (usually crises) nations are less able to respond 

consistently to their object nation's activities. But it seems to be 
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the case that in periods 1 .ss uncertain than crises, nations are capable 

of responding more reciprocally when they know more fully their opposite's 

Intentions. This point needs further elaboration. 

Burton has suggested that if one of the "tricks" in negotiation 

is fo" actors to send frequent responses if they wish to comnunicate 

changes in their perception of the situation. He also suggests that 

the process of conflict resolution is in part a process of testing 

whether information is received as it was transmitted (Burton, 1969: 

54-55). One function of ambiguity and noise in message signals sent 

from one nation to another, as pointed out by Jervis, is "to make it 

easier for actors to strike and maintain bargains. At first glance the 

contrary argument seems more plausible—that the easier it is for each 

side to make its views understood (at least on the semantic level), 

the more the bargaining process is facilitated— . . . this position 

might be correct if the actors could make the other side believe they 

would act the way they said they would" (1970:127). But since this is 

normally impossible, noiseless bargaining would make simple initiatives 

less plausible and thus more likely to be discounted. 

When nations are sending multiple types of signals it would 

appear easier for other nations to respond with what they judge to be 

appropriate behaviors. This is so because multiple types of signals 

allow a oation to test whether its intent was correctly received by 

analyzing the multiple responses. It is also likely to be the ce.se 

that if one nation wants the other to believe its Intent, that nation 

should signal its intent in multiple ways (by orchestrating its signals). 

llliniMtiillilliini mm [ iiiniiiiHiMiilHiir« "■'""^—■--—   -1—  - """■■ -—-''—■--  ■-- 



22 

Nations which are interacting frequently must consider how 

they can make other nations understand the Intent of their communi- 

cations. If a nation wishes to orchestrate its foreign policy outputs 

to facilitate understanding: 

1) It must design and deliver messages in a way that will 

gain and hold the attention of the Intended object. 

2) The signals must adequately refer to past experience 

between actor and object. 

3) The coimunicator must choose actions which match his 

verbal statements so that the message is convincing. 

4) The communicator must be able to notice and Interpret 

any responses either as feedback or as the performance 

of preferred behavior before he can estimate his degree 

of satisfaction (as measured against his country^ 

objectives).6 

Now let us summarize this discussion. When single signals 

(H , ■ 0) are sent, they are likely to elicit only moderately standard 

responses. Slightly more complex messages (with a relative uncertainty 

value greater than zero but less than 0.5 for any given period) are 

somewhat more easily responded to in a systematic fashion. On the other 

hand, those messages which are quite heterogeneous in the number of 

signals sent (but short of the complexity facing crisis participants) 

can be responded to clearly and consistently. 

This leads to the following assumption: 

Provided that the communications channel is not 

overloaded, the more heterogeneous the signals 
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sent from one nation to another In a given time 

period, the more certain are observers In speci- 

fying an appropriate response. 

Extrapolating from this discussion, let us suggest that when 

there Is a homogeneous signaling from one nation to another (that Is, 

when the redundancy In signals Is high) one would expect the recipient 

nation to Identify less clearly the Intent of the actor and to act out 

of Its own Inertia. For periods of time In which there Is a hetero- 

genelty of signals (behavior:), and thus a richer mix of behavior for 

that time period, objects are more certain about the Implications (real 

and potential) of the actor's behaviors. This allows us to add another 

rule to the simulation model: 

Rule 15. If the relative uncertainty (Hrel) computed on 

the last eight acts sent from 1 to j Is less 

than .50, then o0, oy ß0, and ßa are decreased 

by 'W W ktJoi apd kwi resPectively- If 

Hrel Is between .50 and .70, then a0, oa, 60, 

and ßa are Increased by ka0 , kaa , k^ , and 

k respectively. If H .Is greater than .70, 

the probability of nation j choosing nation 1 as 

object Is Increased In accordance with the rule 
PN+1 - PN + ao H - PN). and then a0, aa, ß0, 

and ßa are decreased by kf0, kaa, k^, and kßa 

respectively. [See also Rule 18.] 
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DOMESTIC CONSTRAINTS 

" 

F'.-w political scientists would dispute that governments are 

required to deal, on a continuing basis, with large numbers of problems 

of many different types. In order to cope with these problems large 

organizations are established, usually along functional or quasi- 

functional lines. Such organizations routinize as much of their acti- 

vity as possible through the development of a set of standing operating 

procedures-(SOP's). 

In order to minimize demands on their time, top government 

decision-makers focus their attention primarily on problems which • 

percolate up to them through these functional organizations, make deci- 

sions on those problems with Information transmitted through the same 

organizations, and rely once again uf>on the organizations to carry out 

whatever action has been chosen as the appropriate response. In this 

form of decision-making there is a strong emphasis on two points. First, 

the organizations involved are considered to be hierarchically struc- 

tured. Second, only very limited flexibility is available to the agency 

In performing any of its functions; the SOP's form relatively t4ght 

constraints. 

Foreign policy outputs are thus always regarded as the result 

of ponderous procedures developed over time, but instead a^e sometimes 

regarded as outcomes of a political process in which individuals (usually 

the heads of organizations) engage in compromise, coalition formation, 

competition, and bargaining. Goal-setters resort to such activities 

in efforts to influence the selection of policies and actions which 

  ■ -  
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are Judged favorable to the Individuals and to their respective agencies 
4 

according to personal and organizational criteria. Furthermore, while 

this bureaucratic politics scheme assumes that the organizations them- 

selves are hierarchically organized, it also assumes that goal-setters 

have sufficient freedom of maneuver on various issues to enable them 

to actively pursue a political v barga'.ning-oriented strategy in inter- 

agency disputes during policy decisions. 

Of course, a distinction is made between actions taken by the 

bureaucracies (in accordance with SOP's and previous policies) and 

actions taken as a result of political interaction among goal «-setters. 

While much of the day-to-day Interaction among nations is handled by 

the former level, it is suggested that really Important decisions ire 

either kicked up to, or sent up at the request of,the high-level 

officials.7 

We wish to focus here essentially upon a combination of these 

characteristics. It is clear that organizational structures play a 

large part in foreign policy. In the SOP case they are the primary 

focus. In what has become known as the bureaucratic politics para- 

digm they form the context within which individual goal»setters, as 

well as lower-level bureaucrats, are seen to function. We should 

remember, however, that organizational structure and SOP's are con- 

sidered to be only two of a larger and relatively diverse set of 

Influences upon goal-setters. 

The general utility of the bureaucratic politics paradigm as 

a means of explaining foreign policy decisions and actions has been 
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well demonstrated (Halperin, 1972a;, 1972b; Neustadt, 1970; and HalpeHn 

and Kanter, 1973, editor's introduction). The paradigm itself has been 

given additional refinement in efforts by Allison and Halperin (1972), 

and by Halperin (1971 ).9 

A close examination of the bureaucratic politics paradigm shows 

that one of tne paradigm's dominant features is a distinction between 

those actions take.i by lower level bureaucrats (workers) and those 

actions taken by goal-setters. Outputs generated at the worker level 

can be treated as resulting from SOP's which have developed slowly and 

incrementally through time in a learrr!;ig process. When goal-setters 

become involved, however, the learning process undergoes significant 

changes. In general, we might expect that the process of adaptation 

takes place much more quickly when senior level decision-makers determine 

foreign policy outputs, since they are much less tightly bound by SOP's 

in general, and by organizational constraints on specific issues. It 

also seems reasonable to expect that during high-threat situations (such 

as crises and military conflict situations) goal-setters are considerably 

more likely to involve themselves in the foreign-policy process. Finally, 

various domestic (political) considerations would probably influence 

goal-setters' decisions on whether or not to intervene in specific policy 

decisions; thus the role of domestic e;ents will be considered in more 

detail shortly. 

With respect to bureaucratic politics, then, it seems most 

important as a first cut to distinguish simply whether or not foreign 

policy outputs are the result of goal-setter iivolvement in the decision 

process. If only workers are involved, reactions to various types of 

situations will be quite stable, and will change only slowly and 
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Incrementally.    When goal-setters determine outputs, however, rela- 

tively major shifts from SOP's are possible and thus learning can be 

quite rapid.    The greatest problem remaining is thus to specify when 

goal-setters are likely to involve themselves.    We have suggested in 

thesection o'* uncertainty that such irwolvement should take place 

during periods of crisis, and during periods of military conflict. 

These thoughts are reflected in the foMowing simulation rules: 

•    Rule 16.    There is a probability vector, not independent 

of time, each element of which specifies the 

probability that a particular level of foreign 

policy decision-maker chooses a nation's action. 

There are two levels of foreign policy decision- 

makers:    goal-setter and working operator. 

Rule 17.    If goal setters «re involved in the choice of an 

action, then a , a , ß . and   I   all increase 
a     o     a o 

by WW V and *ßo respectively. 

Rule 18.    If Hre. is greater than .70 for behavior sent 

from 1 to j, the probability of j's goal setters 

being Involved in choosing j's nexc action to 1 

will be Increased in accordance with the rule 

Previous work by the principal author (Phillips, 1973b) has 

suggested that the influence of domestic events may be greatest in 

determining the degree of a nation's over- or under-response from 

a relatively stable pattern.    A consideration of domestic events in 

N+1 = PN " 0b (1 " V 
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this manner fits nicely with the analytic approach of treating domestic 

activity as an important determinant of whether or not goal setters 

become involved in the foreign policy process. It was suggested earlier 

that it is the Involvement of such senior-level officials that is 

responsible for significant shifts away from reasonably stable norms 

of foreign policy behavior. Within this section, then, we shall also be 

concerned with suggesting what broad categories of domestic activity 

might be important to goal-setters, and with suggesting further what 

the effects of each category might be with respect to the foreign policy 

process. 

Very broadly, we can classify domestic activity into three 

types: renewals of power, transfers of power, and Indications of domestic 

uncertainty. The first type, renewals of power, refers to reelections 

of regimes already in power. Such reelections could be either victories 

at the polls (in western-style democracies, especially), or expressions 

of support of an equivalent nature (the election of new members to the 

Politburo who are known supporters of the current regime, for instance). 

As expressions of support, events of the power-renewal type should en- 

courage a regime to continue most of its current policies, and (for a 

time at least) to have less fear of the potential consequences arising 

from discontinuing unsuccessful policies. It does not seem likely, how- 

ever, that renewals of power, of and by themselves, would significantly 

alter the propensity of goal-setters to be active in the foreign policy 

process. 
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Power transfers would include dismissal and replacement of the 

current regime, and would usually reflect a lack of support for that 

regime's policies. In general, we might reasonably expect members of 

the new regime to participate actively in the determination of foreign 

policy, in order to bring it more nearly in line with their own goals. 

Thus the opportunity should exist for rapid learning and for major 

shifts from previous positions.10 

The third category,indications of domestic uncertainty, can be 

subdivided according to whether the expression of uncertainty concerns 

foreign or domestic affairs. A regime faced with uncertainty as to 

whether its foreign policy activities will engender popular support or 

popular animosity will likely choose to participate actively in the 

selection of foreign policy outputs, and will also be quite sensitive 

to whether its chosen outputs are rewarding or punishing in terms of 

the regime's goals.11 If the regime is faced, on the other hand, with 

the potential loss or gain of a significant amount of support as the 

result of its domestic policies, it is probable that the regime will 

concentrate on those domestic policies and on the domestic policy 

process. Such concentration will result in a lack of attention, on 

the part of senior officials, to problems of foreign policy. In 

addition, the demands of domestic uncertainty may cause goal-setters 

to direct the staffs of agencies whose responsibilities bridge both 

domestic and foreign affairs to concentrate on the'domestic area. 

This results in a diminished overall capacity for learning (and even 

Incremental adjustment) within the foreign policy process; previously 

established SOP's and other norms are likely to dominate foreign inter- 

action under such circumstances. 
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The impact of domestic events upon the dynamics of foreign 

policy has been specified in the simulation through inclusion of the 

following epic rule: 

Rule 19. Domestic events can be classified into three 

types: 

1. Renewal of power 

2. Power Transfer 

3. Domestic Uncertainty 

a) over foreign affairs 

b) over domestic affairs 

If a domestic event of type 1 occurs, ß0 and 

ßa are increased by m60 and mßa respectively. 

If a domestic event of either type 2 or type 

3a occurs, a0, aa, ß0 and ßa are increased by 

mao» maa. mßo. and mga respectively. 

If a domestic event of type 2 occurs, the 

probability of goal setters making the deci- 

sion is increased using the rule PN+1 = PR + 

If a domestic event of type 3a occurs, the 

probability of goal setters making the decision 

is increased in accordance with the rule PN+i = 

PN + ab (1 - PN). 

If a domestic event of typ'e 3b occurs, the 

probability of goal setters making the decision 

is decreased in accordance with the rule 

PN+1 = PN 
BbPN- 
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THE IMPACT OF THIRD PARTIES 

All of the substantive discussion to this point has been In 

terms of two-nation Interaction. This would be fine If the world were 

composed of two nations, but It Is not. Therefore we need to look at 

the systemic Impacts upon the actor and object natlors. We have chosen 

to approach this problem by examining the Impact of third parties upon 

the reciprocity between nations In the dyad. 

We contend that third parties can have an Impact on dyadic rela- 

tions In three possible ways. The first Is predicated upon the assump- 

tion that the actions of a nation's dyadic partner toward a third party 

can be perceived as relevant to the achievement of the nation's goals 

with reference to the third party. For example, If we define a dyad 

composed of the nations 1 and j (see figure 1) with 1 as the actor, and 

j Initiates some behavior toward a third party h, 1 may modify Its 

behavior toward j to Influence j to either stop Its behavior toward h, 

or to Influence j to continue or Increase its behvior toward h if that 

behavior is conducive to the achievement of i's goals with respect to h. 

This is not a new position in the literature jn foreign policy. 

Harary(1961) has explored the relations among three nations (a triad) 

from the perspective of balance theory. The fundamental rule of behavior 

for this appraoch, he argued, was that "a friend of my friend is my friend, 

a friend of my enemy is my enemy, an enemy of my enemy is my friend, and 

an enemy of my friend is my enemy." By applying this rule, nations 

modify their behavior so that a situation is brought about in which only 

one pair or all three pairs of d>dds in a triad are friendly. 
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Illustrative examples of the impact of third parties abound. 

The behavior of President Nixon toward the Soviet Union and the People's 

Republic of China, it can be suggested, was influenced to a great deal 

by his desire to get them to cut off or cut back their aid to North 

Vietnam.   In December of 1972, Sweden's actions toward the United 

States changed drastically due to American actions toward North Vietnam. 

Periodically, the United States Places its West European allies under 

tremendous pressure to increase their allocations for economic and 

technical assistance to the poorer nations of the world. And in the 

winter and spring of 1973, Israel launched a number of military raids 

against Lebanon in order to coerce that nation into placing restrictions 

on the activities of Palestinian guerrillas. 

Two problems, though, exist in the previous writings on the 

impact of third parties. One is that the theoretical focus is too 

narrow. The example of U.S. actions toward Western Europe concerning 

foreign aid Indicates a weakness in the Harary formulations since he 

does not provide a handle for dealing with the case of under-cooperation, 

as opposed to outright conflict. 

The second difficulty is that they provide only bivariate 

hypotheses. They indicate the potential relevance of a new class of 

variables, third parties, but fail to indicate how they should be used 

In conjunction with the traditional dyadic focus. Without further 

theoretical development a researcher would be forced to look only at 

one approach or the other, not both at the same time. The problem is 

that It is possible for the needs of dyadic interactions and triad.c 

Interactions to contradict (for a formal proof of this position set 
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Phillips and Callahan, 1973:20-21). Thus we need a set of rules which 

will Inform us when to expect the dictates of dyadic interactions to 

dominate the dictates of tnadic interactions, and vice versa. 

The search for such rules has so far led us to posit the 

following four potential rules. All seek to identify conditions under 

which the goals relating to a third party will seem to the actor nation 

to be mere Important than the goals relating to the object nation. 

The first rule is based in the body of theory which is usually 

referred to as social field theory or social distance theory (Lewin, 

1951: Wright, 1955; Rummel, 1965, 1971). The essence of this perspec- 

tive is that social units can be represented as an agglomeration of 

attributes. These attributes can be employed to define a multidimen- 

sional field. Individual units can be located in this field, and 

distances between Individual units can be measured. The smaller the 

distance the more alike are the units. The fundamental theorem of 

social fie''4 theory or social distance theory is that the distances(or 

dissimilarities and similarities) between social units have an impact 

on the behavior of the units toward each other. Quincy Wright's homely 

expression of this idea was to portray nations as aggots in a cheese: 

They vaguely perceive each other as they approach, 

often changing directions in response to primitive 

Instincts and urges, to sophisticated patterns and 

policies, and to deliberate appraisals of purposes 

and powers (1955:546). 

Whereas previous work in social field/social distance theory has been 

focused on the dyadic level, we believe that it would be useful to 
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apply It to the interactions in triads. The position we propose is 

that the smaller the social distance between the third party and the 

actor, the more significant the interactions involving the third party 

In determining the behavior of the actor. The rule would then be that 

actors will sacrifice dyadic reciprocity if the third party is closer 

In terms of social distance, to the actor. 

The second rule is based on the supposed importance of a nation's 

ideology in determining its foreign policy behavior. The assumption is 

that there is a class of nations for whom various third parties have 

some specific ideological import. In some cases the set of nations can 

be fairly large. For example, the United States defines for itself the 

Ideological position of protector of the "free world," the Soviet Union 

sees itself as the defender of the Socialist sphere, and the People's 

Republic of China sets itself up as the leader of the underdeveloped 

world. The assumption we adopt is that if the actor has some particular 

Ideological interest in the affairs of the third party, then it will be 

responsive to the interactions involving that third party. The rule 

would thus be that a nation will sacrifice dyadic reciprocity if it 

has sufficient ideological interest in the third party. 

The third rule derives loosely from balance of power theory. 

That theory suggests that nations will form alliances in such a manner 

that no single nation or group of nations will achieve preponderance 

in the international system. In the pursuit of the balance of power 

nations will attend to no other factors in a situation other than the 

need to balance power. A nation which wishes to balance power must 

direct hostility toward the dominant nation and support toward the 
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nations which are In danger of being controlled. This suggests the 

rule that nations will sacrifice dyadic reciprocity when it (dyadic 

reciprocity) would require failure to balance power in the Inter- 

national system. 

The fourth rule is based on the supposition that nations will 

respond to interactions involving third parties only when the behaviors 

Involved are at a high level of intensity. To alter Harary's formu- 

Intion, an enemy of my friend is my enemy only if he is directing 

extreme conflict towards my friend. Otherwise, there is no clear and 

present danger presented by the conflict situation: the status quo 

could continue for some time without presenting a threat to the well- 

being of the friend. In such cases, actors may not modify dyadic 

reciprocity in order to alter the triadic configuration, choosing 

rather to hope that the situation would be cured on its own. 

A second approach to the impact of third parties Is closely 

tied to our communications perspective. This involves the potential 

Impact of communication overload in a triad. If the actions of nation 

1 to nation j and back again are heavy enough, the attention of the 

decision-makers in nation 1 or nation j would be so focused on that 

Interaction that the actic .i of nation h to either nation would not 

be perceived accurately and responded to appropriately. 

The third possible way for third parties to have an impact 

on reciprocity is applicable only to relatively hierarchical political 

systems where the capacity to apply punitive sanctions is heavily in 

favor of one of the nations in the system. In such a case, it may be 

possible that the underdog will modify its behavior so as to coimumi- 

cate to the topdog the similarity of their goals and policies. This 
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would be n order to avoid the application of punishment that might 

follow from the perception of the topdog that the underdog was pursuing 

goals which contradicted the goals of the topdog. Instances where such 

a process may be hypothesized as having happened are the policies of 

the nations of the Soviet bloc prior to the Sino-Soviet split (which 

may have been adjusted to appease the Soviet Union at the expense of 

reciprocating friendly overtures from Western nations) and the foreign 

policies of Latin American nations who did not wish to alienate the 

United Stales. It should be emphasized that these examples are only 

hypothetical. No assertion that they are true is made, nor is It 

claimed that others assert thev.. 

Some aspects of the impact of third parties in dyadic behavior 

can be Incorporated througr; axioms previously presented. Therefore only 

one additional rule needs to be advanced to complete the inclusion of 

the substantive argument above. 

Rule 20. Once the actor i and object j are chosen, if the 

last act was: 

a) From j to another nation h, the probability 

that 1 chooses the same act that j directed 

toward h Is increased according to the rule 

PN+1 = PN + at ^ " PN^ re9airdless of 

j's last act toward i. 

b) From h to the actor 1, the probability that 

i's behavior to j will be the same as the 
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act that h directed to i 1s diminished 

according to the rule P. 

With the statement of this rule the substance of the theory has been 

completely presented. 

N+1 
= PN ß*.P . t  N 

SUMMARY 

At this juncture all the elements o/ the theory have been 

presented and substantive justification has been given for their 

Inclusloli. The vehicle (mathematical learning theory) for Integrating 

all these elements has also been presented. However, until all elements 

of the theory have been given an explicit Integration Into the theory, 

we shall have accomplished no more than to reiterate a series of hypo- 

theses. We therefore turn to the job of Integrating the parts. 

As mentioned previously the theory Is In the form of a Monte 

Carlo computer simulation. A sequence of decisions Is made by the 

computer on the basis of the instructions given It. These decisions 

determine the values of the key variables of each event: the actor, 

the object, the action type, and the level of the decision-makers In- 

volved In the actor nation. 

The operation ot the simulation Is on an event-by-event basis. 

One event Is produced by the machine and then a series of modifications 

In parameters and memory are made before the next event Is generated. 

Thus, one can think of the simulation as having a series of cycles, with 

each cycle dependent In part upon the outcomes of the previous cycles. 

Each cycle begins with the choice of an actor. This step was 

defined substantlvely In Rule 4 (page 14). Unlike most aspects of the 
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simulation, the choice of actor in each cycle is not dependent upon 

results of previous cycles. Rather, the probabilities of each nation 

being the actor have been calculated from empirical data, and are fixed. 

Next, the identity of the object of the action is determined. 

Like the choice of actor, this step is not especially complicated. 

Essentially the object is determined from the matrix of probabilities 

which results from Rule 5, paye 14. Initially, the probabilities in 

this matrix are those derived from analysis of empirical data. In all 

succeeding-cycles these probabilities are modified on the basis of 

whether the exchanges between each nation and various other nations are 

rewarding or punishing. The process through which this occurs is part 

of the learning routine and is described in Rules 10 and 11, pages 15 

and 16. 

The actor's decision-makers must next choose the type of action 

to be sent to the object. Before they do this, they check how effective 

their prior behavior has been in helping them achieve their goals. The 

check is made by examining the lest act they sent to the object and the 

last act received from the object. A comparison is made between these 

actions to determine if the exchange was rewarding or punishing. For 

example, suppose that the goal of the actor is cooperative relationships. 

It then looks at its action to see if it has elicited a cooperative 

response. If so, the exchange was rewarding and the decision-makers will 

want to increase the probability of sending the same action this time. 

In other words, learning has taken place. In the simulation, this occurs 

through use of the algorithm in Rule 13 (page 16). If the exchange was 
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unrewarding, then the decision-makers would want to decrease the proba- 

bility of initiating the same kind of event. Therefore, the learning 

algorithm set out in Rule 14 (pages 16 and 17) is employed. 

Before the probabilities in the action-type vector are modified 

through learning, though, some other aspects of the situation may in- 

crease or decrease the sensitivity of the decision-makers to learning. 

In the simulation, this is accomplished through changes in some of 

the parameters of the learning algorithm. One such aspect is the 

level of relative uncertainty. 

In the simulation, the actor looks back into his memory and 

examines the last 8 events received from the object nation. The H, 

statistic is calculated on the basis of these 8 events. The impact of 

Hre^ on the learning algorithm is described in Rule 15 (page 23). 

. Two other areas, bureaucratic politics and domestic events, 

-both have their impact on learning by bringing into the decision-making 

process the top oolitical decision-makers in the nation, which accelerates 

learning according to the rule in Rule 17 (page 27). 

In the simulation, two variables help to determine if the top 

political decision-makers are involved. One is a vector of probabilities 

(estimated from empirical data) that top decision-makers are involved. 

This vector is itself modified by the level of H ., according to the 

rule in Rule 18, page 27). 

After the values of the parameters in the learning algorithms 

have been determined in this way, the learning calculations are carried 

out and the probabilities in the action-type matrix are modified 

according to the rules in Rules 13 and 14 (pages 16 and 17). 
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Before the action-type is chosen, however, one other variable 

has an effect; that variable is the impact of third parties. Third 

party considerations act directly on the matrix of action-type proba- 

bilities according to the rule articulated in Rule 20 (pages 36 and 37). 

The crucial variables in the event will have thus been decided. 

One cycle in the simulation is nearly completed. The only thing remaining 

to be dons is to change the probabilities in the object's object-choice 

vector. This is done by the object evaluating the sequence of events 

defined by this most recent event and the last previous one in which 

the present actor and object were reversed. The evaluation process has 

been described above (p. 38), and is loosely analogous to that performed 

with respect to action type. On the basis of the evaluation, the vector 

of objects is modified according to Rules 10 and 11 (pages 15-15). Once 

this is done, the cycle is completed and control passes to the next cycle. 

CONCLUSION 

A well-known maxim (of Destouches)—often quoted but rarely 

heeded—says that every paper beginning with axioms should be preceeded 

by another paper justifying the choice of those axioms. In the present 

case we have tried to adhere to Destouches' admonition; this paper has 

attempted to provide the reader with a justification for each Rule and 

to whet the appetite for what is to follow. In a second article we will 

lay out the formal, axiomatic theory of whicn the simulation presented 

here is a model. 

- - - ■ ■ HgggulU,,^«. ■ - M 



"" «-I1 iiiwmmmmrnmmmm^i^m^^iu i i in m\ m^K^^mmmmm 

41 

FOOTNOTES 

1. This paper was prepared In connection with research supported 

by the Advanced Research Projects Agency, ARPA Order No. 2345-3D20, Con- 

tract No. DAHC15-73-C-0197. RF 3527-A1. This document has been approved 

for public release and sale; its distribution is unlimited and repro- 

duction in whole or in parts is permitted for any purpose of the United 

States Government. 

The authors wish to thank those students at Ohio State University 

who have been working along on the development of this computer simulation. 

Special thanks go to John Thompson, Yong-ok Park, and Dick Stoddard. 

2. For the serious implications of attempting analysis before 

structure has been posited in time series analysis see the excellent 

critique by Hibbs (1972). 

3. The point Is continually emphasized in Popper (1959), "The 

Initial stage, the act of conceiving or inventing a theory, seems to me 

neither to call for logical analysis nor to be susceptible of it. The 

question, how it happens that a new idea occurs to a man—whether it is 

a musical theme, or a dramatic conflict, or scientific theory—may be of 

great interest to empirical psychology; but it is irrelevant to the logical 

analysis of scientific knowledge. This latter is concerned not with 

queationa of fact  (Kants quid faoti?),  but only with questions of justi- 

fioation or validity  (Kants quid juris?),  its questions are of the following 

kind. Can a statement be justified? And if so, how? Is it testable? Is 

It logically dependent on certain other statements? Or does it perhaps 
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contradict the;«? In order that a statement may be logically examined in 

this way, it must have already been presented to us. Someone must have 

formulated it, and submitted it to logical examination." (Popper, 1959:31) 

4. Such a scheme can be likened to the criteria that a map maker 

brings to the drawing of a particular map. The criteria for deciding 

whether or not to include roads, or altitude plus or minus sea level, 

depends on the cartographer's perception of what the map is to be used 

for. Toulmin likens the drawing of a map to the laying out of a theory 

(1953). In this article we attempt to lay out our goals or criteria which 

we will use in specifying a theory of foreign policy interactions. 

5. Research in psychology tends to support the notion of reci- 

procity. Taylor (1965) and Tognoli (1967) provide evidence suggesting 

that increases in the intimacy of a subject are due to the increasing 

Intimacy of his companion's remarks. Changes in the rate of smiling also 

tend to be reciprocated in the same time (Kendon, 1967). Explanation for 

the norm of reciprocity may be found in Gouldner (1960) and Pruitt (1965, 

1968). Homans (1961) has attempted to explain reciprocity in terms of 

stimulus-response learning theory. 

6. Goldman (1972:70) describes similar communication rules for 

domestic politics. 

7. ParallfI themes run through a recent article by Turpin, who 

states, for example, "... that when situations arise in the course 

of conducting 'foreign relations' which impinge on the President's sphere 

of 'power,' the State Department is shunted away from the controls. As 

the then Dominican Desk Officer is reported to have said of the 1964 

crisis, "On Friday I was Dominican Desk officer; by Friday night Rusk 
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was; and by Sunday noon Lyndon Johnson was." (1972:57). 

8. Personal and domestic political Interests, for Instance, are 

especially Important as well; so also are shared conceptions of the 

national Interest. 

9. The authors recognize that relatively large bodies of litera- 

ture exist concerning both organization theory and the Importance of 

bureaucratic considerations in determining foreign policy. It Is not our 

intent to minimize the importance of any of these works. However, within 

the scope of this article any really thorough review of this literature 

seems Impossible, as does any detailed development of the bureaucratic 

politics paradigm. Fortunately, as George (1972:Fn. 29) has pointed out 

with respect to the area of bureaucratic considerations, "Graham T. 

Allison has brilliantly codified and explicated much of the previous 

literature on bureaucratic politics by writers such as Linblom, Neustadt, 

Schilling, Hammond, Huntington, [and] Hilsman." Thus one may, by examining 

Allison's book, get a good overview of the earlier work. 

10. A dismissed regime could, of course, be replaced by one pledged 

to continue its predecessor's policies. Since the regime is different. We 

would still classify such an event as a power transfer. In addition, it 

seems likely that the new regime would involve itself actively in the 

foreign policy process in order to assure itself that continuity was, in 

fact, being maintained. Along with this involvement would probably go 

(at least initially) an increased sensitivity to whether the outputs 

chosen were successful or not, even though the criteria for success may 

have been carried over from the previous regime. 

i 
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11. The term "popular support", as used here, should be taken 

to mean mass or parliamentary support in western style democracies, and 

support of the influential elites in other forms of government. 

12. Economic problems serve as a good example here. Consider the 

current problems of senior officials and government agencies in the 

United States who, because of popular concern, must be more attentive 

to the balance of payments and to trade policy on some occasions and to 

domestic unemployment and to inflation on others. Regardless of whether 

or not the problems are related, the agency is likely to shift the bulk 

of its command and control resources from one area to another in the face 

of significant domestic concern (especially during election years). 
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Table 1 

Impact of Goals, Strategies and Dyadic Patterns 

on Probability of i Choosing j as Target Next Time 

* 

» 

i 

Dyadic 
Pattern U1 

iJ2 U3 15- 

Goal I» II6 I II I II I II 

Reinforcement 

Strategy 

Conversion 

Increase 

Decrease 

Increase 

Decrease 

r 

Decrease 

Increase 

Increase 

Decrease 

Decrease 

Increase 

Decrease 

Increase 

Increase 

i 

Decrease 

Decrease 

Increase 

1 

2 

3 

5 

6 

1 cooperative with j and j cooperative with 1 

1 conflictual to j and j cooperative with 1 

1 cooperative with j and j conflictual to 1 

1 conflictual to j and j conflictual to 1 

seek consistent relations 

seek cooperative relations 
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Table 2 

• A 

• 

c 

BEHAVIOR 
D 

TYPE 
1 

f 

6 

H 

TOTAL 

HREL 

1 

1 

1 

1 

1 

1 

1 

8 

1,0 

Table 3 

BEHAVIOR 

TYPE 

A 

B 

C 

!) 

E 

P 

G 

H 

TOTAL 

HREL 

0 

0 

0 

4 

4 

0 

0 

_o_ 

8 

0.33 


