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PURPOSE OF THIS MATERIAL

Thie volume contains material that may be used by the instructor in

preparing the lectures and workshops. It is divided into three parts:

I. Lecture Notes

II. Sample Newspaper File on the PRINCE Nations

TI. Instructor's Workshop Manual

On the basis of the experience gained during presentation of the course
at the National War College, we have assembled in this volume those
materials that appear to us to be most helpful to the instructor. In
tailuoring the course to his particular organization and student body, the
instructor will, of course, exercise his own judgment about using this

raaterial as a starting point for his own course deveioprnent.

P




LECTURE NOTES

These lecture notes are based in general on transcripts of the lectures
given at the National War College, In some cases, the technical quality
of the recording was so poor that very broad and liberal interpretations
of the transcriptions had to be made. In other cases, new material has
been added, and for all of the lectures, some editing was necessary to

teke an oral lecture to a writter draft.

These partially edited lecture notes are included as samples of the lecture
organization that might be followed. Therefore, they should be thought of
only as starting points for the development of the instructor's own lectures,

rather than as polished lectures ready for delivery.

In addition to these notes, the references in the Course Syllabus Volume 1

provide extensive material for lecture pregaration.
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DATA AND THE INTERNATIONAL POLICY-MAKER (Session 1)

I. Pervasive Constraints

Let us start this digcussion by talking about the world as though computers
had never been created, data-fi es never collected, and simulations never
developed. If we can come to s )me commen agreement about that world,
which is a world we all know, tl en we can talk about why computers, data-
files, and simulations might be of some interest to us. If, on the other
hand, we do not agree on the na.ure of that world and th: very severe diffi-
culties found there, then the uses of computer-based techiniques as I will
discuss them will have about as rnuch relevance for you, the decision-
maker, as stamp collecting. T1ey may be i{un; they may provide a lot of
intrinsic pleasure; you may enjoy the '"perforations' in this world as in the
stamp world, but other than providing entertainment, they will have little

value,

Let us start with what I will call "pervasive constraints,' those boundaries
and limitations constantly encountered by the decision-makers in the higher
levels of government, particularly those decision-makers dealing with
international matters. These constraints may not be unique to the foreign

policy sphere, but they may be more critical and difficult to deal with there.

Information and Uncertainty

The first of the pervasive constraints is related to information and un-
certainty, The decision-maker is always faced with uncertainties of
various kinds, and the work of high officials involves, in large part, at-
tempting to cope with them. These uncertainties come in many forms,
There may be uncertainty about the outcome and timing of expected events.
For example, you may be able to predict that \here will be Russian pres-

sure on Berlin; but unless you know exactly when, the prediction may not
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DATA AND THE INTERNATIONAL POLICY-MAKER (Session 1)

I. Pervasive Constraints

Let us start this discussion by talking about the world as though computers
had never been created, data-fi es never collected, and simulations never
developed. If we can come to s me common agreement about that world,
which is a world we all know, tl en we can talk about why computers, data-
files, and simulations might be of some interest to us. If, on the other
hand, we do not agree on the na:ure of that world and the very severe diffi-
culties found there, then the uscs of cornputer-based techniques as I will
discuss them will have about as rnuch relevance for you, the decision-
maker, as stamp collecting. Th1iey may be fun; they may provide a lot of
intrinsic pleasure; you may enjoy the ''perforations' in this world as in the
stamp world, but other than providing entertainment, they will have little

value,

Let us start with what I will call "pervasive constraints, ' those boundaries
and limitations constantly encountered by the decision-makers 1n the higher
levels of government, particularly those decision-makers dealing with
international matters. These constraints may not be unique to the foreign

policy sphere, but they may be more critical and difficult to deal with there,

Information and Uncertainty

The first of the pervasive constraints is related to information and un-
certainty, The decision-maker is always faced with uncertainties of
various kinds, and the work of high officials involves, in large part, at-
tempting to cope with them. These uncertainties come in many forms,
There may be uncertainty about the outcome and timing of expected events.
For example, you may be able to predict that there will be Russian pres-

sure on Berlin; but unless you know exactly when, the prediction may not




be very helpful, It is easy to guess that the U, S, will eventually lose

a certain foreign military base and that a given weapon system will be-
come obsolete; the critical uncertainty is when. Frequently, ic is not the
date, but the cutcome of an expected event that is uncertain, We know
exactly the date of U. 8. elections; it is the result that is of considerable
doubt., Most ¢ iten, however, both the date and outcome are uncertain,

We may expect that one day Mao will be replaced; but when and by whom?

A related type of uncertainty is the uncertainty about the significance

of patterns of events. What describes a ''normal' situation that

may be left alone, and what are the signs that something is heating up
and may rcquire action? What signs indicate a significant increace in
hostility that may spill over into conflict? On a smaller scale, what are
the early ind.ications‘ that a project is going to experience large cost

overruns? -

As troublesome as they may be, the problems of predicting specific
events and understanding recurrent patterns represent only one dimen-
sion of uncertainty. Another dimension is what I will call "association
versus causality. ' Much academic research is concerned with problems ..
cf association, based on the assumption that, if you can determine the status

of one factor, you will have a relatively good chance of knowing the status

of an associated factor. While this type of infrrmation has some utility

for the decision-fnaker. he is much more interested in the problem of

causality. The question is not "Can I predict the status of factor 'A' from -
the known status of factor-'B'?, ' but rather '"What actions related to 'B'

will bring about a desired state o 'A'?" The decision-maker is faced with

much uncertainty about whether a demonstrated relationship between A and

B is merely association, possibly occurring because both are related to

some unknown factor C, or whether a conscious change in B will produce

a predictable change in A. Implications for the decision-maker of mis-

taking the associative relationship for the causative one can clearly be

serious,
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Another type of uncertainty involves value. The decision-maker may

have great uncertainty about what events and circumstances are desirable.

Even if the decision-maker lived in some ideal world where he could collect

accuratd information and could correctly identify causal relationships, he
would still face considerable uncertainty in choosing }nong competing
goals, In a world much simpler than that of the policy-maker's, weapon
system technology has progressed to the stage where, within lirnits, sys-
tems of almost any desired characteristics can be produced. Nevertheless,
there is evidence of considerable uncertainty about whether, for exa .:l=,
a rifle should be easy to carry, easy to clean, very accurate, or capable
of delivering fire at a very rapid rate. Rarely does a decision-maker
have a clear-cut choice about how to make a given area or system the
'""best.,''" Most often there are several competing systems, and instead of
the possibly simpler choice of what is ""best' for each individually, he
must try to consider the larger "system'' made up of all of them and de-

cide what is best for it.

Uncertainty for the decision~-maker has these and many other faces. A

major question for him becomes, then: '"How can the different types of

- uncertainty be handled?' The reason for going through this kind of ab-

stract cataloging of the types of uncertainty is that cormputer-related tech-
niques can help with some, but not of course with all of them, It is neces-
sary to be as discriminating about when data-files and simulation can and

cannot be of assistance as with the more customary approaches.

The Requirement for Action

Another persistent and pervasive constraint in the international sphere is
the requirement for '"doing something.' In the academic world, it may be
reasonable to obtain negative results—to discover that some actions will
not produce desiied results, However, the decision-maker is constrained
to take some action, and, in his case, doing nothing can be a very critical

form of '"taking action.' Knowing some things not to do is of some limited
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value. It does reduce the set of courses that he must consider, and it
does allow him to focus his effort on a narrower band of alternatives.
But beyond narrowing the field, negative findings do not tell him what
he really wants to know: namely, what to do. And that decision he can-

not avoid making,

The Need for Accuracy

The next pervasive constraint I want to mention in the policy business is
the need for accuracy, Tests of significance in the purely statistical and
academic sense are not identical to the ones of concern to the decision-
maker. By that I mean that he does not really care that a relaiionship is
"statistically significant.’ That information alone is just not satisfactory.
If two factors appear to be more than randomly related, that information
is nice to have, but the decision-maker does not care about just beating
chance if the area is important~—Soviet nuclear intentions, for example.
He wants a somewhat greater degree of reliability, This means that,
while he may still use statistical techniques, he will treat the findings

from such studies in a very different way than will academic researchers.

Limited Resources and the Costs of Information

The fvurth set of pervasive constraints relates to resources and informa-
tion costs., A decision-maker never has the resources to buy all the in-
formation that may be needed. It must be recognized that information is
not free; in addition to money, its costs may include some unexpected
items. For example, collecting information may cost the decision-maker
time before he can act, and it may cost kim the opportunity to collect other
kinds of information. As a result, the decision-maker is always deciding
about information. It may not be a positive, or even an explicit, decision;

but it will be a decision, nonetheless.

A major problem in large crganizations—univerasiticvs, corporations, or

gcvernment departments—is that decisions about spending scarce resources
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are susceptible to great biasing. In the scramble for funding, information
collecting is likely to get neglected because it is much easier to see the
value of expanded studies, added personnel, and new hardware to an indi-
vidual career and the status of an agency (or branch of the military
gervices) than to identify the benefits of improvements in the available
information about the external world. And this is likely to be true, even
in those cases where the real problem of the decision-maker is a lack of
information. This observation is not te imply that people are immoral,
greedy, or irresponsible; it is to say that all of the pressures on them tend

to push in other directions.

My purpose in enumerating the constraints and difficulties faced by the
decision-maker is not to discourage you or to suggest that the situation

is hopeless. I am going through all these things because they are all, it
seems to me, real and persistent, But I think you can accept them all as
being always there; you can recognize their great importance; and still you

can find computers, data-files, and simulations to be extremely useful.

Correlates of Hiih Office

Now I want to talk a little about some of the other ovressures felt by a

decision-maker who has reached a high policy-making level.

First, his responsibilities become much broader than they were at lower
levels of office, increasing from country to region or from single branch
of the military service to joint and combined staffs. The Lroader the
responsibilities become, the more the problems become dependent on a
plethora of factors. It is difficult for the decision-maker to focus on
single problems because a multitude of them 2re coming at him all the
time. Also, he sees a change in the relationship between responsibilities
and time. He is increasingly pushed into handling matters that have very
immediate impact and/or immensely long-range impact, but there is rela-
tively little in between., He may also find that he has much less time to
consider any given issue. Regardless of his estimate of its importance,

he finds it shoved aside by a multitude of new, incoming problems.
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In addition to the problem burden, the information burden also increases.
The high-level decision-maker has access to many more sources, con-
taining a much greater variety of information. Thus there is an increase
in both the scope and the volume of the information to which he is expected
to respond. The organizational pyramid works to push information up—
maybe not the right information and maybe not to the right places—but the

push is always up.

Another aspect of high office is the increasing importance for the decision-
maker to be able to search for information privately, The reasons are
quite obvious. The stakes are higher now, and the tendency of his sub-
ordinates to conform to what they think he wants to hear is greater,
Various factions are deeply ccmmitted to their sides of issues, and the
outcomes of his decisions are very serious and significant to large numbers
of people. What this means is that it becomes relatively costly for him to
indulge in public search for information. Each time the decision-maker
asks for information, it is a signal to another faction and to his subordi-
nates. He may thus find himself committed semi-officially to a position
before he wants to be, Sufficient privacy in his information search might

have avoided this problem.

Also, the high-level decision-maker finds that he has become even more
dependent on others, Ironicaily, the more power he has, the more he
must depend on others for information on which to base a decision and even
for knowledge that a decision is required. There are all kinds of inter-
mediaries who decide on what information comes up to him and on what
goes out from him, He may make a policy decision, but he does not imple-
ment it himself, He passes it down only one step and there are many be-
tween him and the problem. One of the more cynical once said, '"A bureau-
crat is somebody who never writes anything he signs and never signs any-
thing he writes." The decision-maker discovers that the '""joys' of high
rank involve never collecting the information on which he depends and very

seldom implementing directly what he decides. This is a lot of captivity.




II. General Implications

i think that this picture is a reasonably realistic perception of what it is

like to be on top. Thus, the issue is: What is the fit between the implica-
tions of these pervasive constraints and the value of computer-based data
files and analysis to the decision maker? These techniques should be
evaluated, not in an absolute sense, but relative to the way that the decision-

maker currently works,

Response Time

One implication of the decision maker's constraints is t.e value of rapid
response time. For a given decision, the required response time may be
very short, The decision-maker thus needs a fast r.sponse¢ from his in-
formation system; he does not have time t spend on data collection once
he is przsented with the problem. He has to have any collection of infor-

mation done mostly beforehand, whether a computer is involved or not,

Information Requirements

And the information given to him has to be focused on his particular needs.
He has tco many issues, covering too great a variety, and always too
little time, That means he has to have very well selected information.

He has to be able to get at the essential things at once; he cannot afford to
wade through the volumes which are the usual forms for vast information
depots. The classic breakdown of the customary library system is best
shown by the extent to which analysts rely on their own little file cabinets

and not on the great common information deposits.

Thus, because his specific questions will change, and he always will want
to be focused on one particu'ar target, the data that he has available must
be stored in a way that makes it easy to handle, He has to be able tc take

it apart and put it together in many different ways.
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One of the required ways of manipulating his data involves changing quickly
the level of aggregation. One characteristic of high office is, as mentioned
before, that the decision-maker is asked about global matters and nitty-
picky matters, and very seldom about much in between. For the grand
picture he wants aggregated information and may not care about specific
characteristics of individual countries; while for the nitty-picky, he does
not care about global patterns or long term trends. This mean.: that he
must be able to combine pieces of information into a big picture and break
it down again to get small details — both within a very short time period.

. Think about trying to handle 100 data files that store individual variables
for each country. It is easier —maybe not instantaneous, but certainly
easier— to be able to enlist computers and data-access programs to sort

and assemble needed information.

Information Absorption

Also, along with the other '"pleasures' of high office comes the necessity
tc absorb information very fast. In this business the decision-maker does
not have much time; he cannot afford long s“udy periods. Maybe he can,
if he is very good at thinking while doing five other things. But however
he manages his time, it is clear that he must absorb information terribly
fast.

A lot is known about the conditions under which people absorb information.
It has been shown that information is understood much faster from pictures
or graphs than from long lists of numbers or pages of words. Now try to
think about how to generate a picture from standard national intelligence
reports. Try to generate a picture from most standard staff reports. It
can be done, but it is hard. Now, think about trying to generate apicture
from a data-file with a computer plot routine. You can easily imagine

that it is far easier than creating graphs from written information,

Memory Access

The importance of private information search haa already been mentionea.

When he has direct access to the stored files in a computer, the decision-
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maker does not have to go through an aide who goes to his subordinates,
and so on down. By the time the information is delivered, everyone in

the organization may have had a hand in it., That is not very private.

Compare, for example, having access to a data base via an interactive
terminal that uses a simple command language with having access to the
Library of Congress, For speed, convenience, and privacy, there is

really no comparison,

Time Span

As mentioned before, with high office comes a curvilinear relationship

to time; that is, the decision-maker is interested in matters which are
either very immediate or very long-term, possibly decades or genera-
tions, Thus, he has a strong interest in both very short time-span infor-
mation and very long time-span data. For some issues he wiil have an
interest in very long time-series information perhaps covering even a
century, The decision-maker should be able to think in terms of decades
and centuries and not just in terms of budget cycles. On the other hand,
he will sometimes have an interest in minutes and days. How does one

think in terms of days and centuries? How do you get back and forth with

standard kinds of information sources? Again, the computer can help with

this problem by assembling just those bits of inf »rmation which are required.

Memory Update

Information changes. How does the decision-maker update a book? He

can update a cable by reading the next one. But maybe he does not have

time to read each one; he merely wants to know how the most recent cable
differs from the previous one. Think about the problems of holding in mind
the contexts of all the cables that cross his desk, along with messages,
phone calls, whatever, versus the problems of changing the values in a
properly structured data file. This data changing or updating is immensely
easier to do with certain kinds of machinery, or machine-stored information,
than it is with standard sources. Changing standard sources is, of course,

not impossible, but it is much harder and slower.
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Information Check

One of the implications of uncertainty is that every piece of information
will be poor and distorted in some way, that it will be biased in some un-
known way. This is the nature of the world and probably unavoidable.
What the decision-maker neers is the ability to look at and compare a
variety of independent bits of information. Many decision-makers use,
or think they are using, a staff in that way. Of course, there always is
the risk that the staff might all get together before they talk to him.
Nevertheless, there is a lot of precedent for trying to use sources in this

way,

One of the ways the decision-maker can most readily combine and compare
various information sources is to have available several data~sets (assum-
ing, of course, they have been independently collected—another big assump-
tion) in a data bank. As we have seen, a common alternative to this is
picking up a piece which hes already been presynthesized before it comes

to him, Let us t.:¥- a national estimate—it is a very presynthesized piece
of paper. Or any of the JCS documents are very presynthesized pieces of
paper. Compare this now with a computer-based data file, which allows

the decision-maker to get beneath the pre-cut summary and closer to the

raw information, in a manageable form. Then he can see for himself how

it all fits together,

Information Half- Life and Utility

Since getting information is costly, and the decision-maker never has
enough resources to get all the infortation he needs, it is important to
give some consideration ‘o how long information will be of value. What
is its 'half-life?' How long will it remain relevant to the decision-

maker's problems?

One major way of increasing the half-life of information is to associate it
with its own time period. When it no longer has value as current intelli-

gence, then it may still have great value as a point in a time series or as
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part of a recurrent pattern. In considering what kind of information is
easier to place in a time series, the decision-maker will find that infor-
mation structured as a computer-based data file is easier to handle than
information existing in the more standard verbai format. Moving it from
""current' to '"historical' status may involve no more than a single code

change.

The second value to consider is the extent to which information is appli-
cable to a variety of problems, issues, and questions. These side hcne-
fits and multiple uses rest in large part on the ease with which the infor-
mation can be cut and sliced. For example, a data-file containing infor-
mation on European nations can be used to study aspects of the European
common market, or combined with information on the U, S., Canada, and
Ireland, to look at NATO. Information on the United Kingdom can be
pulled out for a look at the British Commonwealth, etc, If the decision-
maker can combine pieces of information from several sources, if he can
be very selective about the data he takes from each, thea his ability to use
the same information for a wide variety of problems is enhanced signifi-
cantly, If the decision-maker is constrained from doing that, then his
ability to use the same information for many different problems falls off
rapidly. Information in machine-readable form lends itself to cutting and
slicing and, therefore, to muli:iple uses at reduced costs much more

readily than information arrayed in any other way.

Of course, computer-based data files do not necessarily aid in managing
the constraints of high office better than customary approaches, but they
do have an inherently greater chance of doing so. Whether the chance is
realized depends on several factors: the decision-maker himself and his

subordinates and, of course, the kind of information with which he must

deal.

There is one last, interesting point I want to make before I leave this

arca. As a slight digression, it is worth noting some particular
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differences between the public world and the academic one. In the public
organizational world, there appears to be an immense priority on knowing
what the organization did or said earlier, This observation is not intended
to deprecate the phenomenon, merely to note its existence. It can, as any
decision-maker knows, take a gond deal of time because the only thing
usually known with certainty is that the organization has said a great many
things before, none of which were terribly clear. So, if the decision-
maker or his staff must spend time finding out past organizational history,
they are inherently limiting their ability to get on with their other current
resnonsibilities, There is no doubt that it is a fairly trivial matter to set
up computer-based verbal files, alphanumeric files, and alphabetical files,
which can be used to find out what was said by predecessors, antagonists,
and so forth, This is a very easy saving, and it is trivial in terms of the
""state of the art.' It is merely information retrieval, not even simple

analysis,

III. Performaiices

It seems to me that these general constraints hold for all types of high-
level decision-making,although different people at different times in their
day in the public world of international matters may have somewhat differ-
ent responsibilities. For convenience, work at the policy level may be
roughly divided into four general tasks (or jobs or missions). One is to
evaluate ongoing policies and programe, The second is to monitor imple-
mentation to iind out whether anyone is actually doing what he has been told
to do. The third is to anticipate problems and their environments; and the
fourth is to generate some ways of handling the expected problem, The
issue here is to find the fit between what is logically necessary to perform
these tasks well and the kind of help the decision-maker can get from
information structu-ed into computer-based data files. This {it can be
evaluated against the help he can get from information handled in the more
customary manner, Obviously, the specific requirements differ for each
tavk; yet they all fall within the framework of the pervasive constraints and

implications that have already been suggested.
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Evaluating Policies and Programs

A minimum requirement for evaluating a project is a before measure and

an after measure, But that alone, of course, is not really enough, What

is more desirable are several observations before the project began (say
at t-2, t-1), information at the time it began, followed by observations
after it was adopted (say, t+l, t+2). That means having comparable ob-
servations which can be lined up, or~ against another, to make clear what
is changing, what is staying constant, and whether the trend is getting
worse or better, or remaining the same. Computer based data-files lend

themselves very readily to that kind of very simple comparison.

Since no one wants to throw out a policy or program for the wrong reasons,
there are other factors to consider in evaluating programs. Maybe the
policy or program itself is very good, but something outside makes it look
bad. That sometimes happens. So the decision-maker wants to be able to
compute the effect of these exogenous variables, these factors outside the
policy which come ripping in to make it look bad. It may be clear that if
they were not at work, and if they would disappear by tomorrow, the policy
would be pretty good. The basic need here is a way of identifying and tak-
ing into account what has been happening in the environment across these
time points. There are several statistical ways of doing that, which happen
to be more reliable, as well as more credible, than the policy-maker's un-
supported judgment. Applying statistical techniques to computer-based
data allows the decision-maker to test quickly a number of factors to deter-

mine if any of them affect what is happening.

Of course, the decision-maker still has to have some ideas, since no
analytical technique can replace the need for creativity, However, if he
has some ideas, then computer-based techniques permit him to check them
out fast. For example, if the decision-maker has a computer model of his
system and its environment, then he could look at the external factor that
has apparently affected his program to s<e what would have happened had

it been, say, constant instead of increasing, He can try any number ot
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ideas te find out the consequences of alternative environments, It is a
trivial matter, mechanically, to ask a series of '"What if'' questions, but

this c2pability is certairly a great advantage to the policy-maker,

Another factor to consider in evaluating a program is the notion of a
"threshold. ' It may well be that a program or policy will be very suc-
cessful only if the resources alloted to it are above a certain point, Of
course, there may be considerable disagreement about which programs
belong in this category. Activities as widely disparate as saturation
bombing and various social programs have been suggested a having this
'""threshold'' characteristic. Data analysis can bc helpful in exploring these
areas of disagreement, It can indicate whether ur not a given program
has reached the threshold. If it has not, then the policy-maker can in-
vestigate when and under what conditions the threshold would be reached.

There are several actual examples of where this kind of evaluation, deal-

ing with time points, the control of external factors, and thresholds, has

_been useful. For instance, there are Project Hundred Thousand (the man-

power program in DOD), the Hamlet Evaluation Survey, and studies of UN
voting on the admission of the Peoples' Republic of China.

Monitoring Implementation

Once a policy decision has been made, the question of monitoring the
implementation of the decision arises. The problem here is that, al-
though the decision-maker tells somebody to do something, he seldom
communicates directly with the person who will have the actual responsi-
bility for doing it. After the decision-maker has stated his policy choice
to somebody who is twenty or forty steps away from the person who has

to do it he, naturally, tends to assume that it is done-— until he learns
otherwise. Rather than be surprised unhappily, the decision-maker might
think about a logic of compliance which would show by indirect measures

whether or not his orders have been followed. These should be indicators




over which the supposed implementors of policy do not have control, or
which, for independent reasons, they wis.. to keep accurate. If the
decision-maker can establish this kind of ''logic of compiiance, ' then he

is much more likely to find out what is, ir. fact, happening, For example,
a tamous case of non-compliance involves U, S, missiies in Turkey. We
thought they had been removed at a time when they were, in fact. still
there., Mow, there are a number of fairly reliable indicators of missile
locations maintained for a variety of reasons that may apparently have
little to do with owr strategic posture, An example would be records of
spare parts maintenance, The logic of compliance would tell the decision-
maker to look at these records some time after the missiles were ordered
out of Turkey to determine if spare parts were still being shipped there,
Such logistic data present a tremendous opportunity to the decision-maker,
and, with a logic of compliance, may offer one of the few ways of imgrov-
ing control over those large organizations that are currertly very marginally

controlied.

Anticipating Environments

Anticipating future environments can be thought of as & third kind of per-
formance involved in the policy process, There are several possible
approaches here. One is to look at trends over time in situations of
interest. Just as history is helpful in more traditional analysis, it ought
to be helpful in more quantitative work. The problem of course is to {ind
precise historical data. In spite of the difficulty in obtaining accurate,
relevant cata there have been severa. significant examples of such histor-
ical work: studies on crisis signalling, work by Bloomfield for the Arms
Control and Disarmament Agency on local conflict escalation, some work

on French-British-German elite attitudes on defense policy, and so f{orth,

Another approach which invoives historical data is the identification of
similar cases, When a decision-maker has a specific situation to handle,
he may automatically ask himself if he has ever encountered a similar

case. His first problem, of course, is to decide what is similar case.

1-17




Is Malaya similar to Vietnam? Are the Philippines analogous to Vietnam?
There are arguments boti for and against., So establishing what could be
called "class memberships'' becomes useful in dealing with historical
analogs. Class membership basically says that two situations in the same

class must have a lot of things in common.

Determining class membership is really a question of comparing large
numbers of characteristics. Computer techniques can be very helpful in
this search for similar cases since they are great ''matchers.' (Current
examples of such uses are computer dating services, computer profes-
sional selection services, computer scoring of tests and so forth), Al-
though computerized matching is very simple technically, it is a very

powerful tool for analyzing large numbers of historical cases.

The determination that a current situation belongs in a given class, or has
characteristics sirnilar to previous cases, can be very useful in antici-
pating environments because it helps to identify warnings, or "leading
indicators, ' as the economists would say. If the class membership of a
situation can be established, certain indicators may appear which, at
least in the past, have pointed to important changes. An example is the
work on the Sino-Soviet border conflict which revealed that, historically,
changes in Chinese and Soviet pronouncements are useful indicators of

changes in Chinese and Soviet troop deployments.

Another way of anticipating future environm.ents involves an investigation
of constraining parameters, Some current work at RAND on forecasting
is of this type. The basic thesis of this work is an admission that there
is little firm data in some areas, Suppose for example that all we know
about a country is that it is constrained in certain ways. For example, it
cannot spend more on defense than its total economic revenue. Now let us
estimate the upper and lower limits on this constraint—that is, we will
estimate the maximum and minimum values of their economic revenues,

We can feed these limits, along with something in the middle, into a model
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of the country's budget and obtain estimates of the defense expenditures,
With a computer, running these cases takes seconds—not a lot of time,
With this analysis, the decision-maker has narrowed total uncertainty
down to a band of possibilities. There is still much uncertainty, of course,
but now the decision-maker knows a few things and has partially limited

the game.

Gene rating Alternatives

The fourth type of task that decision-makers perform involves dealing with
alternatives—especially in generating and discarding them. The main
problem is to determine what really matters. What are the most sensi-
tive factors in the system? Even without a computer, these are the

questions a decision-maker asks,

With multivariate statistical techniques and sufficient data, these gquestions
can be answered with relative ease. Regression, for example, can indicate
the relative weights of various factors. It has, in fact, been used to pro-
duce interesting conclusions about land-holding equality and civilian support
of guerrilla forces and about the conditions that foster revolutions. Much

of this work, incidentally, has been contracted by the U,S, government,.

Another way of dcaling with alternatives is establishing independence of
factors, rather than dependence, If a factor has no effect on anything

else, then changing it is not going to accomplish much. In real life, there
happen to be a lot of factors like this, For example, some interesting work
done for the Air Force using Guttman scaling shows that, if a certain de-
gree of stability is desired in a developing country, then there are some
necessary stages that country must go through (note that I said necessary,
not sufficient), This means that if a developing nation has not advanced to
Stage 2, then carrying out those actions that ielp to bring about Stage 3 is

totally irrevelart,




Much of a policy~-maker's work is involved in searching for factors that

will have a significant (and positive) effect in bringing about desired re-
sults. On this point I feel we can all reach agreement. It has been my
objective in this discussion to point out to you that the use of data can be
a very great aid in this process and that computer-based techniques can

be a very great aid in handling and using data,
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THE UTILIZATION OF QUANTITATIVE RESEARCH IN POLICY ANALYSIS:
PAST EXAMPLES AND FUTURE PROSPECTS (Session 2)

I. Past Examples

As the title of the presentation implies, this discussion will be divided
into two parts. Initially, some examples of the use of quantitative
research for actual policy purposes will be described. Subsequently,
some opinions on how such techniques might be used in the future will be
presented and the areas most amenable to such utilization identified,
Four examples of past uses of quantitative research will be discussed.

Two involve the Navy and two, tne Air Force.

Content Analysis of the UN Seabed Debates*

The study for the Navy was carried out recently at the Center tor Naval
Analysis. It involved an investigation of the United Nations Seabed
Debates and was designed to aid in preparing negotiators to take part in
the formulation of an international Seabed treaty. A principal aim of the
study was to discover those subjects of major concern to each nation and
to analyze those subjects in light of U. S, interests. 3ince the debates

were extensive, a technique known as computer content analysis was

chosen. Using this technique, the actual statements made by delegates
during the UN debates were put into machine-readable form and analyzed

by computer techniques.

The entire debate was reduced to 189 separate themes, or phrases, and
the frequency with which speakers from each state used the theme or
phrase was recorded. The themes were then grouped under broader
categories called by the analysts '"variables'. These variables were

found to fall intc 6 major subject categories:

*Friedheim, R. L., J. B. Kadane, '"Quantitative Content Analysis of the
United Nations Seabed Debate: Methodology and a Continental Shelf Case
Study, ' International Organization, Vol. XXIV, No. 3, pp. 479-502, 1970,
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Seabed arms control

Declaration of principles

Seabed regime and/or machinery
Continental shelf boundary delimitation

Special needs of the developing countries in ocean exploitation

Role of science and the international science institutions in

the uses of the ocean.

Table 1 shows the variables and themes in the fourth major category,
continental shelf boundary delineation. The themes under each variable
are ranked on a national-international scale and are arranged in order of
increasing feelings of nationalism. The rank order is then taken to be

the '"value' of that theme. A nation's ''nationalistic’ score is computed
by summing the products of the number of times a speaker from that
country used the theme and its '"value'' on the scale and then dividing by
the total number of references, This produces an "average'' nationalistic
score and is taken by the analysts as an indication of the [ robable position

of that country on the issue represented by the variable in question.

Figure 1 shows the scores of the various countries on variable 1 plotted
against the scores on variablc 2. Conrntries in the upper right hand
corner--E! Salvador, Chile, Argentina, Honduras, Philippines, South
Africa, Ecuador, Peru, Columbia--show strong nationalistic tendencies.
The most internationally-minded countries appear to be Iraq, the United
Arab Republic, France, Czechoslovakia, Austria, Jamaica, Malta and
Sweden. The U.S. was in the middle of the scale on variable 2 and
slightly inclined toward the international view on variable 1. The Soviet
Union did not exprers itself on variable 2 and thus does not appear on the
figure. Values given by the authors in tables show the Soviet Union to be

slightly more international-minded than the U.S. on variable 1.
The study demonstrated a fact long known about UN debates: the behavior

of nations on procedural questions is similar to their behavior on

substantive questions in the same area. But the study was also able to
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Figure 1

States' Scores on Continental Shelf Issues

Variable 1—Continental Shelf Definition and
Variable 2—Continental Shelf Criteria
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Table 1.%
Continental Shelf Themes and Tnpics

Variable 1: Continental Shelf Definition

1.

~JONWn s W

Must define seabed area

Necessary to define national jurisdiction

Necessary to define territorial waters

Necessary to define continental margin

Not necessary to define national jurisdiction, not affected
Not necessary to define national jurisdiction, not alterable
Territorial waters not under discussion

Variable 2: Continental Shelf Criteria

L.

O\U’l:th

—
— O N0 00~

Present international law not applicable to the seabed
Present international law of seabed inadequate
"Exploitability'" invalid due to technological advances
Geneva convention invalid

Revise Geneva convention

Revise in accordance with international law (including Geneva
conventions)

Revise in accordance with established conventions
Geneva shelf convention valid

Exploitability valid

Respect territorial integrity

Maintain national jurisdiction as established by practice

Variable 3: Continental Shelf Mode

© N o

Moratorium on claims

Define national jurisdiction as soon as possible

Define '"'principles'' of exploitation after defining continental
shelf

Redefine Geneva convention at third law of the sea conference
Define "principles' first, prior to defining scabed area
Define national jurisdiction after the 'principles'

Delay redefinition of continental shelf

Maintain national right to extend claims

*Friedheim.og. cit., p. 485.
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reach more conclusions about the attitude and probable behavior of
individual nations. Their analysis of the positions of South Africa, the

Philippines and Indonesia is interesting:¥

The Republic of South Africa and the Philippines, found in
the far northeast quadrant of both figures, are her: taking
stands consistent with their known policies. South Africa,
with high positive transformed scores on both sets of vari-
ables, is merely conservative, It is a mineral-producing
state aware of the potential value of mineral resources off
its shore and wishes to bring as many ot these as possible
under its national jurisdiction; already, there is offshore
mining activity off of South Africa. Little wonder it prefers
to state that national jurisdiction is not alterable (variable 1),
that ''exploitability" as a criterion for shelf delimitation is
adequate (variable 2), and that the redefinition of the shelf
ought to be delayed and that in any case that national right to
extend claims further offshore ought not be limited

{variable 3).

Similar substantive positions were taken by the Philippines.
It probably took these stands in order to support its "archi-
pelago'' theory, This theory would allow states like the
Philippines and Indonesia, composed of many islands, to
draw a line around the outer edge of the island grc.p to mark
the place where their territorial sea begins. What is most
important about the archipelago theory is that it would reduce
all waters inside the line to internal waters, over which the
coastal state normally has a greater degree of control than
the high seas or even the territorial sea, If this theory is
accepted, the Philippines has little need for a continental
shelf concept since most of the rights granted by this limited
zone concept would be swallowed up by the swollen general
purpose zone created by the archipelago theory.

What is worthy of note in these debates is the fact that
Indonesia hes not joined the Philippines in the protection of
its traditional position. Indonesia has instead taken a mildly
internationalist position on variable 1, a mildly nationalist
position on variable 2, and a mildly internationalist position
on variable 3. Thus it has supported the idea of defining the
seabed area, attacked "exploitability, " supported a mora-
torium on clairng, and called for a third law of the sea
conference. Has Indonesia given up its archipelago claim?
We cannot tell from this body of data. But the data does sug-
gest that Indonesia might not be as rigid as in the past and
that some form of exploratory negotiations on the subject
with Indonesia might prove fruitful.

*Fricdheim,op. cit., pp. 498-499.
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The authors noted that this last suggestion was upheld by the conclusion
of a treaty in March 1970 between Indonesia and Malaysia delimiting
their territorial sea boundaries in the Strait of Malacca in which

Indonesia abandoned its archipelago theory.

U.S, Naval Operations in Low-Level Conflict

In a study by the Bendix Corporation, large amounts of data were collected
and analyzed which described in a variety of ways 323 conflicts that
occurred between 1945 and 1966. As part of that study, for some 85
conflicts, data were compiled which measured the deviation by the U, S,
Navy and Marine Corps from normal operating schedules prior to or
during politically significant conflicts, * The measures of naval operations
included assigned naval missions, naval operations performed, readiness
measures taken, the level of military threats assessed by the Navy, U, S,
naval forces employed, access to the sea from the conflict's 'center, "

duration, etc.

Here are some illustrative findings from the study which are of relevance

to the Navy:

(1) A show of force consisting of at least some intra-theater
redeployment of U, S, Naval units to the conflict area is
the most frequent operation. In decreasing order, the fre-

quency of operations conducted were:

Type of Operation Number of Cases
Show of force 48
Special Surveillance 20
Anticipatory Presence 19
Continuing Surveillance 17
Military Assistance 11
Evacuation 10
Combat 6
Intervention 5
Interposition 5

*For further information on the study, see: The Bendix Corporation,
United States Naval Operations in Low Level Warfare (U), Final Report
BSR2453, December 1968.
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(2)

(3)

(4)

(5)

(6)

(7)

Although forceful opposition to the naval operations was
perceived to be quite likely in at least 25 cases, operations
generally were unopposed. Hostile acts were directed at

U.S. naval forces only 6 times, exclusive of incidents,

While East-West tensions were a consideration in every
general alert {6 cases), there had not been a general alert
since 1962, and there have been 27 other cases involving
East-West tensions which have resulted in only a limited

alert for the Navy,

Limited operations have been carried out in 35 other cases

which did not directly involve East-West tensions.

U.S. naval forces have been directly involved in only 2
colonial conflicts. In the 12 other conflicts related to colonial
issues, the action taken by the Navy has been indirect and

stronger than a show of force only 2 times,

Every case involving combat operations was related to

intrastate conflict. Eleven out of 19 other cases where combat

was considered likely, also involved internal war.

The kind of naval task organization employed included surface
patrol, amphibious, or attack carrier \wice as often as the

other types of task organizations.

Sino-Soviet Relations

Under a contract with the Ai.- Force Office of Concepts, Objectives and

Doctrine,

the Bendix Corporation, using quantitative measures, investigated

several aspects of Sino-Soviet relations for the purpose of assessing 1ts
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co~sequences for U, S. strategic planning in the 1970's, * Four central

problems were investigated using a variety of techniques:

e Describe Sino-Soviet attributes {e.g., industrial development)
and relate the differences in attributes to changes in their

behavior toward each other,

e Describe Sino-Soviet behavior toward a sample of less

developed countries,

® Assess the importance of ideology, nuclear strategy, and

fcreign policy outputs in the Sino-Soviet relationship.

e Project future Sino-Soviet behavior and assess its impli-

cations for the United States.

Two of the many findings of the study are as follows:

o During the period 1950-1967, 97 percent of the variation in
Sino-Soviet mutual threat perception, border hostility and
decline 1n economic cooperation is accounted for the differ-
ences in industrial growth between the two countries. Threat
perception values were derived through content analysis of

statements, notes, etc., of top Soviet and Chinese officials.

e There is little official competition by China and the Soviet
Union in the sample of less developed countries studied.
Involvement was measured by various indicators of inter-
action including trade, aid, official and non-official contract

between the nations,

“For further details on this study, see Bendix Corporation '""The Sino-
Soviet Rift and Its Consequences for U, S. Strategic Planning in the
1970's, ' Final Report, 1970.

I-29




Future Conflicts and Air Force Missions

In 1966 the Office of Research Analyses (ORA), U.S, Air Force,
established the Mission Identification Program (MIP), Program objectives

were:

. « . to identify future aerospace mission concepts by analyses
of projected economic, sociological, political and technological
environments which interact with the efforts of the United States
to achieve its national goals;, . . to idenfity deficiencies in
knowledge and techniques within the behavioral sciences which
limit effective analysis of future mission requirements and
present these as research opportunities; and . . . to stimulate
pioneering research within the basic research community , . .
by disseminating the results of the environmental studies. . . .
These objectives were viewed as relevant to the Air Force long
range planning function, in general, with specific applicability
to the Air Force research program.

The rationale underlying such an effort

. » + « Wasg based on the existence of a lag between initial
discovery and the translation of that discovery into operational,
threat responsive systems. Such a lag in today's technological
environment presents a distinct possibility that military

missions towards which present research efforts are aimed will
no longer be optimal for the future threat environment., This

is indicated by the notion that technical consideraticns (which
have been a significant element of the strategic equation in the
past) are being replaced in importance by political facets of the
international and domestic environments . . . . Thus, as Knorr
and Morgenstern would summarize it, 'in the design of weapons,
forces, doctrines, and strategies for future use, it is crucial to
visualize, as much as possible, the politico-militarx environment
in which these capabilities may find employment, ' *

The Mission Identificatior. Project was divided into three phases:

(1) Assess the process of forecasting and the procedures (techniques,

methodologies) available for making environmental forecasts;

*Erb, Eugene A., '""The Linkage Between Confliet Events and Air Force
Missions: A Preliminary Investigation,' Office of Research Analysis
(ORA), Office of Aerospace Research (OAR), ORA-70-0024, June 1970, p. 1.

*kErb, op. cit., pp. 1-2. Knorr and Morgenstern, ''Political Conjectures
in Mifitary Planning, " Policy Memorandum No. 35, Center for International
Studics, Princeton University, Nov. 1968.
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(2) Consider traditional concepts such as intentions, capabilities,
and threat as they relate to conflict and assess the utility of an
operational theory of social change for predicting the existence

and degree of internal stability within nations;

(3) With results of Phase II (list of probable future conflict events
which impact on U, S, interests), address the question, '""How
can we improve the determination of military missions or

functions which will be responsive to those events?"

For Phase I, the ORA Study completed studies in-house and contracted

with outside study groups to explore forecasting methodologies and techniques.
Subsequently, much of the Phase II results were reported in a study by
Professor Gary Buck entitled,"A Quantitative Analysis of Modernization, ¥
The study was intended to provide a firm theoretical and empirical foundation
for the Phase III effort. Specifically, that study sought to operationalize

a theory of social change. In order to accomplish this task, indicators

of theoretically important variables were empirically measured and then
statistically manipulated. The major technique used was scalogram

LNk
analysis,

Table 2 presents the analysts views of the types of military functions for
which the Air Force is responsible in various types of conflict situations.
Thirty-eight types of military functions are listed on the rows while nine
types of conflict are arranged across the top. In the cells, an "X" has been
marked in each instance where the study team felt that a specific military

function was related to a given type of conflict.

*G. Buck, "A Quantitative Analysis of Modernization," Office of Aerospace
Research, Office of Research Analyses, Report No. ORA-69-0001A,
January, 1969.

**Scalogram analysis is a statistical technique used for finding patterns in
distribution of descriptors (or attributes) of given entities (people, nations,
etc. ). See pp. 22-26 of the Buck report for a detailed description of the
technique.

wikTable VI, p. 31 in Erb, op. cit. See that study for a detailed explanation
of and several caveats about this Table,




Table 2

THE CONPLICT CLASS ~ NILITARY MISSION MATRIX

g
CONFLICT TYPE g
£
g o
: :
MILITARY FUNCTION ; 5 g § - b 2
(MISSION) a | |2 le| 8|58
28 (c |z (815|152 ¢
JERERE R AR AR
) o] ° = 3] o
Dest En Weapor -~ lex X X
Negate Enemy Atrborne Strategic Defenge X X
Negage Eneoy Ground Stracesic Defense X X
| Negate Enexy Afrborae Theatrg Defense X
Negats Enemy Cround Ihcatre Defensg p{
Negate Fnemy Ground Bactlefield Defeuge b4
Nevtralize Strategic C5C X X
Neutralize Tactical 3§C X
Negate ctrateris Manned Vehiele Threat
{egate Strategic Unmanned Vehicle Threat
Hegate srace Vehicle Threa: X
Negate Tactfcal Manned Vehicle Threat X
Negate Tcctical Untanned Vehicle Thresg X
Interdict lowistic Systeo X X A X
Interdict Battlefield Resources X
Fire Support of Ground Qperation X X
Pre-Strike Strategic Recon X
Pogt-Strike Strategic Recon
| Tactical Recon X X X X X
Battlefield Recon X X
Inter~theatre Troop {RE) supply X
LInter-theatre Macertfel (RE) supply X
Inter-th.utre Medevac X X X
Non-bartleffeld SSR X X
Intra-theatre Troop (RE) supply X X
ntra-thcatre Mater: :1 {RE) supply X X
Intra-theatre Medevag X
Battlcfield Troop (RE) gupply X X
1Batrlefield Mate E) supply X X
Flattlg{gld Medevac X
Battlefield SSR X
C&C of Stratepig Vif-Def Forces X X X
C of Theatre Forces X X X X
| C4C of Battle!iela Forges X h X
Theatre Pay-war X X
Baitle Psy-War X
Civig Actien
(Advigory
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Each class of conflict was assigned a value reflecting its impact in
general on U. S, interests. The values assigned, which were only illus-
trative since U, S. interests are defined by civilian rather than military

authorities, were:

General War 10.0
Limited War 3.0
Overt Interstate Interaction 7.0
Border Clash .5
Incident .7
Civil War .1
Revolution 1.5
Coup d'etat .1
Domestic Turmoil 1.0

The level of effort which the Air Force would anticipate expending in each
of the 38 Military Function classes (Table 2) then would be the product of
U. S, interest times predicted number of conflicts within which the func-
tion would be carried out. To demonstrate the calculations, projections

of future conflicts calculated by the McDonnell Douglas Co. were employed,

Forecasts for the decade 1975-1985 were as follows:

General War

Limited War

Overt Interstate Interaction
Border Clashes

Incident

Civil War

Revolution

Coup d'etat

Pomestic Turmoil

~NOWOoOWWN— WO

Given that 8 revolutions were forecast, and that the level of U, S, interest
in revolutions was set at 1.5, wnat is the general level of effort that should
te expended on Advisory Functions (number 38 in the matrix)? The answer
arrived at is 1.5 (8) = 12, 1If advisory functions also were needed for
border clashes, .5 (2) = 1 would be added to 12. Since Non-battlefield
S&R are functions needed in Limited Wars and Incidents, the general level
of effort which should be expended on this function is 3 (3) + .7 (8) = 14. 6.




The conclusion would be that for the period 1975-1985, Non-battlefield
S&R capabilities will be more in demand than advisory functions. This
is an illustrative demonstration of the way in which forecasts of future

conflict situations could be useful in the planning process.

II. Future Prospects

Future uses of quantitative techniques will probably center in the

area of national planning. Historically, there has been substantial concern
about the planning process, but very little real effort has been

expended on improving it. Thus, while there is interest in forecasting future
environments, particularly the conflict environment, few resources have

been allocated to it.

Strategic planning is, however, an area where quantitative techniques
might be usefully applied. The move, particularly within DoD, to the

use of more structured planning tools for the allocation of resources has
necessitated a good deal of thinking about how one can quantify ''soft"
factors such as ''aggressiveness,' '"development,' '"alignment,' and so
forth. All of these concepts and many more probably can be quantified so
that more objective, accurate, and, therefore, more useful forecasts of

the fature conflict environment can be made,

A recent study of the use of quantitative techniques for strategic and
national planning identified nine areas in which past or current quantitative

research probably could be utilized*:

Alliance Behavior and Collective Security
Bargaining ard Negotiation

Data Handling, Information & Management Systems
Forecasting

Internal Stability

International Effects of Trade and Aid

Monitoring

Simulation and Modeling

*Consolidated Analysis Centers Inc., Technical Report for ARPA
Contract DAHC 15-71-C-0201, July 1971,
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This list is by no means exhaustive, but serves to illustrate the wide range
of subjects amenable to quantitative analysis. In the study cited, six
ARPA-supported projects were reviewed in an attempt to locate convergence
between the research conducted by members of those projects and the areas

of user need identified above. Several examples of such convergence
are as follows:

o Research by the World Data Analysis Programat Yale University
has suggested that analysis of quantitative indices of alliance char-
acteristics probably is useful in calculating probabilities of

alliance cohesion or disintegration upon the outbreak of
hostilities.

® Extensive work by the Cambridge Project at MIT and Harvard
has resulted in the development of several sets of computer
programs that are aimed at solving problems related to data

handling and information management., Among these are:

(1) The ADMINS Mark III system, which allows the user
the option of selecting subsets of data from large data

files on the computer, then replacing the data in the
original file;

(2) The MULTICS Social Science Systermn which acquires cross-
tabulation and display tables from the console, stores

them, and retrieves them for later display;

(3) EFFECT, which allows the user to perform statistical

operations on a large data set with only a few minutes

instruction.

Content analysis of foreign leaders' speeches by a researcher
in the World Data Analysis Program appears to demonstrate
a useful method for describing the intensity of foreign
leaders' concerns in the area of internal development.
Results such as these might well prove useful in forecasting
the effects of alternative foreign military and non-military

aid allocations.
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® The World Event Interactive Survey at the University of

Southern California project has focused considerable attention

on the subject of short-term forecasts of international behavior and

produced results that should prove useful to the user community.

The project has investigated a wide range of problems in this

area, including the systematic collection of relevant data,

data

storage, retrieval and analysis, and the derivation of empirical

relationships useful in forecasting future international behavior.

e Some likely results of civil disorder in foreign nations have bcen

identified by World Data Analysis Program researchers.

Particular

emphasis was put on the identification of those characteristics of

civil disorder which may give rise to foreign intervention.

e The Cambridge Project has written computer programs designed

to analyze international trade patterns with a view toward using

such patterns as indices of international integration.

e Quantitative, systematic indices of international behavior

patterns are continuously monitored by the World Event/

Interaction Survey. The indices summarize, both on a national

and a nation-pair level, trends in upper-level official international

behavior. The continuous monitoring is coupled with the application

of special measures to the behavior indices. These special

measures provide an indication of unusual emerging patterns

in international interaction. The measures have in some cases

proved to be sensitive clues to oncoming crises and conflicts.

In summary, examples can be cited of the past use of quantitative techniques

and arguments can be put forth for their continued and expanded use.

However,

until it is realized and acccpted that these techniques are aids to decision-

making, not replacements for expert analysts' judgments, and until they are




given a chance to prove their utility in environments not presently
receptive to their use, progress in their adoption will continue at a
relatively slow pa-te. This point is well stated in a recent research paper

entitled ""Quantitative Information for Strategic Decisions''*,

In the future, as management becomes more
conversant with quantitative techniques and
computer capabilities and as the computer

becomes easier for the commander or manager

to deal with, experts feel we may see more direct
communication. This development of the computer
is expected to proceed to direct evaluation of alterna-
tives by the manager in about 5 years** For the
present and immediate future, the appropriate level
of influence of quantitative methods is limited to the
statement made in 1963 by the then Deputy Assistant
Secretary of Detense Alain C. Enthoven,

'This is not to say that all matters can bhe reduced
to numbers, or even that most can be, or that the
most important aspects can be, It is merely to say
that the most appropriate method for dealing with
some aspects of problems of choice of weapons
systems and strategies requires numbers. Non-
quantitative judgment is simply not enough. What
is at issue here really is not numbers or computers
versus words or judgment. The real issue is one
of clarity of understanding and expression. **¥

*Major S. J. Yuill, USA, 'Quantitative Information for Strategic Decisions, "
Naval War College Review, Vol. XXIII, No. 3, November 1970, pp. 16-29.

¥%Sherman C. Blumenthal, Management Information Systems; a Framework for
Planning and Development (Englewood Clitts, N.J.: Prentice-Hall, 1969), p. 170.
s quoted 1n Yuill, 1bid., p. 28

***Alain C. Enthoven, '""Choosing Strategies and Selecting Weapon Systems, '
U.S. Industrial College of the Armed Forces, A Modern Design for Defense
Decision (Washington: 1966), p. 141. As quoted in Yuill, ibid., p. 28.
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DATA, COMPUTERS, AND RESEARCH DESIGN (Session 3)

I. Research Desiﬁ

Its Purpose

Since the term quantitative has to some political scientists become syn-
onymous with computer, we should like to put aside the question of com-
puters at once, at least temporarily, While quantitative research always
involves data of some kind, it may or may not employ a computer, depend-
ing on the difficulty of the computations to be made and on the availability
of computing facilities. A few years ago it was not unusual for a doctoral
candidate in statist..s to compute by hand a single factor analysis for his
dissertation; now computers accomplish the same task in seconds, Of
course, computers can do only what humans have instructed them to do,
but they can do it much faster, thus leaving the researcher more time for

the '"thinking' aspects of his research.

"Thinking, ' of course, is the central component of research. No research
is ever accomplished until someone thinks of a problem and of a way to
attack it. A central poiut is that research efforts are not {(or should not
be) random activities, Goals require plans and this is what the discussion
today will concentrate on: designs for attacking research problems. After
some discussion of research design in general, two specific examples will

be presented and examined in the light of the points covered in t'.e discussion.

Two Principal Forms

Research—in the policy sciences as in the physical sciences—is far too
complex to be treated as a random or haphazard activity. For each prob-
lem, there will be a great many ways to go about solving it—a large number

of data sets that might be used, a multitude of quantitative techniques, and




so on, If the research is not to be purely random, then a plan or strategy
is nceded. In a field more familiar to you—national security planning—
there are a number of steps tne planner goes through to produce eventu-
ally a policy. Similarlv, in research there are a number of steps that,
taken together, constjcute what is called '""research design,' In both of
thesc activitie sw—strategic planning and research—the purpose of formal-
izing the ''steps' is to guide the activity toward some goal (the policy or
the research resulty) and to insure that the stages of che activity are

vndertaken in some logical sequence.

Two Principal Forms

To say that there is form and structure in research is not, however, to

say that there will be only one way of going about a given research prob-
lem. An important point should be made bere: the type of research design
chosen will depend largely on the purpose of the research. Research
"strategies'' can e divided roughly into two major «ypes: the "explcratory"
approach and the '"classical' approach. The "exploratory' approach,

while usually considered to be less formal, is not, of course, random.
Suppose that the analyst has collected a set of data, l'ut has very little idea
of the rules underlying the operations described by the data. In this case,
he may wisl to "explore'' the data, looking fcr significant relationships.
For example, their=2 is a data-set (which you wili see later) that includes
defense spending by Israel and the Arab nations, some measures of internal
and external conflict experienc~d Ly these nations, and several other kinds
of information. If tle analyst has no idea at all of what processes these
data might rcpresent, he might choose one of the variables, say, Israeli
defense expenditures, and search tc see if this variable has any significant
correlations with ot variables, Critics have been knuwn to vefer to this

as ''tiptoeing through the data;'" a more forimal term for this activity is

induction. On the other hand, the a..alyst may havc some theoretical basis

for formulating a hypothesis about the relationships among the variables in
his data-set. Then, he may employ statistical techniques tc test his hypo-

thesis in a more tormal way. For example, suppose thecory says that leaders
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take their nations into war in order to consolidate their political positions
at home by strengthening their peoples' allegiance to the government.
From this theory, one might hypothesize that as Arab and/or Israeli
public allegiance to their respective governments declines, Mid-East
hostility grows. If the data-set contains variables that can be related

to internal allegiance and to external hostility, then this hypothesis can

be tested. This would be more akin to the classical approach of hypo-
thesis testing,

The ''classical' method consists of a number of formal steps which will

be described and\discussed below. First, one should point out that therc
are many gradations between the ""exploratory' and '"classical' approach.
While for the purpose of this discussion, it is convenient to make a sharp
distinction between the two, it would be a mistake to assert that every re-

search approach is one, and only one of the two.

II. The "Classical” Method

Classical research desiga has been described in a number of texts on re-

search. Our discussion here will follow that in Research Methods in

Social Relations by Claire Selltiz, et al.” Classical research design may

be described in five major steps.

Formulation of the Research Proyblem

First, there is the precise specification of the research problem. Although
this step appears to be an obvious beginning, it often is quite difficult to
choose a specific research objective, For example, suppose you were
given the responsibility for '"understanding the Middle East situation. "
What would that mean? What questions about the Middle East would you

want to try to answer?

“Claire Selltiz, et al., Research Methods in Social Relations (New York:
Henry Holt & Co., Inc., 1959), ch. ¢,
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One of the overwhelming characteristics about the Middle East that makes

it a "situation' that must be ''understood'' is the threat of conflict brought ot
about by the hostility among the nations in that area. So one might want

to understand something about the past conflict and present hostility. Can

the past conflict levels be stated in quantitative terms? Can present

hostility levels be measured? Arc there any measurable characteristics

of these nations with which the conflict or hostility appears correlated—

Soviet aid to the Arab states, U.S. aid to Israel, guerrilla attacks on

Israel, etc.? One possible research problem then, is to account for con-

flict in the Middle East.

Formulation and Function of Hypotheses

Having selected the questions and issues for his research, the analyst then

must express these in terms of specific hypotheses that may be tested by

the data. Suppose that he has decided to find out why the Soviet Union gives

aid to Egypt. What data should he collect? What about measures of political ..
stability in Iceland or population growth in Australia? The analyst would
probably rule these data out at once (if, indeed, thev would occur to him at
all) because he thinks, or theorizes, that they have little or nothing to do
with Soviet aid to Egypt. These examples were obvious; choosing precisely
those factors that might "explain' Soviet aid is not that easy. It is at this
point that theory becomes useful: out of the many factors that might possibly
have an effect on the issue (i.e., be correlated with or "explain' in the
statistical sense), theory can aid in reducing the number of factors to be
considered to 2 manageable number. (Note that since the introduction of -
computers into the field of analysis, the number of variables considered .
"manageable’ has increased considerably). One might hypothesize that
Israeli conflict behavior toward Egypt is a ‘'cause'' of Soviet aid to Egypt
since Egypt is, in a sense, a ''client' state of the USSR. This hypothesis
has thus narrowed the field of investigation down to two variables—lIsraeli
conflict behavior toward Egypt and Soviet aid to Egypt, and has postulated
a direct connection between the two. This "connection' then can be tested

against the data and accepted or rejected.
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Opecrationalizing Concepts

After stating the hypothesis to be examined, the concepts with which it
deals must be '"operationalized,' By this, we mean the concept must be
related directly to measurable factors. In the Middle East example,
Israeli conflict behavior toward Egypt was one of the factors. The re-
searcher must now specify precisely how he will measure '"confiict

behavior, '

Shall the concept by measured by the number of military incursions into
Egyptian territory by Israeli forces, by the number of Israeli flights into
Egyptian airspace, by the total lethal area of the ordnance delivered by
Israeli artillery into Egyptian territory? Shall ""Egyptian territory' be
that territory considered Egyptian by Egypt or by Israel? Now what about
Soviet aid? Does this include cash actually handed to the Egyptian govern-
ment, or the "value' cf Soviet military equipment given to the Egyptian
army? New equipment only or also replacements? Should economic aid
be included? Should the estimated salaries of the Soviet technicians in

Egypt be included?

Let us take another example: Consider the hypothesis that development in
Latin America is directly related to UN programs in that area, There are

two concepts in this hypothesis:

e Latin American "development, " and

e UN programs
The question arises as to whether development should be measured by some
economic indicator, for example, GNP per capita, or some other indicator,

like educational levels or decrease in illiteracy. Measurement of the UN

programs may also be difficult since they inciude many types of aid.

The major point here is that this very difficult step is, of course, crucial.

Any correlations discovered in the analysis are only correlations between
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the quantitative measures, The credibility of accepting or rejecting the
hypothesis depends quite fundamentally on the credibility of the relation-
ship between the concepts of the hypothesis and the measures chosen to
represent them, Since the ''operationalization' of the concepts defines
the quantitative measures to be used, this step is obviously an early one
if the data collection is to be done efficiently.

Collecting Data

After the problem has been defined, the hypothesis stated, and the con-
cepts operationalized, then the process of data collection is fairly straight-
forward. There may, of course, be problems. Some of the data may be
difficult, or even impossible, to find. Sources have widely varying relia-
bility. In a highly-devcloped, quantitatively-oriented country like the U, &, ,
economists think a great deal about measures like GNP and trade balance
and reliable values of these quantities are relatively easy to find. But over
a great part of the worid, such quantities are hard to estimate and harder
to translate into the same units of measure, say U.S. dollars, Sometimes
missing data can be estimated—perhaps from trends or from similar cases,
or from other data. When missing values cannot be estimated, then the
analysis simply must ignore the missing points. Obviously, this is not
desirable, and it is possible that the problems of data collection can cause
the analyst to go back to his hypothesis to try to restate it in a way that is
still relevant to the problem, but uses concepts that can be related to avail-
able data,

Testing the Hypothesis: The Role of the Computer

The final step is testing the hypothesis, At this stage the computer often
becomes particularly relevant. You may, in fact, thirk of hypothesis test-
ing as the point at which hypotheses, data and the computer merge: the
data are manipulated by the computer to produce a test of the hypothesis.
Implications of the hypothesis testing process may eventually become part

of the theory—either supporting or contradicting old theories or possibly

suggesting new ones,




It also is possible that the results fail to contribute anything at all to the
store of theory, As mentioned earlier, the concept operationalization

step is frequently subject to criticism. Suppose, in the UN/Latin American
development example, the investigators report that they have found a high
correlation between UN programs and Latin American economic develop-
ment, Critics might agree that there is indeed a strong rclation,hip
exhibited in the data, but this does not indicate that the hypothesis is sup-
ported: the data may not be an appropriate measure of the concepts in the

hypothesis,

Before going on to discuss an alternative way of carrying out a rescarch
project, it would be useful to summarize what has been said about the
classical approach., Figure 1| indicates the gencral steps. The analyst
starts with a fuzzy problem area that he must reduce to one or mnore
relevant questions to be answered. With the help of whatever theory exists,
he reduces these questions to a specific hypothesis. After operationalizing
the concepts of his hypothesis, he collects data. With the aid of statistical
techniques and, possibly, a computer, he tests the hypothesis against the

data, and the implications of this result may eventually ccatribute

something to the body of theory.

Not every research result ends as theory, of course. If the hypothesis is
not verified, it means only that a relationship fails to appecar in the data;

it might mean that the hypothesis is untrue, or it might mean that the wrony
data were collected, It is possible that the hypothesis was stated too simply:
perhaps the relationship will hold in some circumstances, but not in others.
For example, UN aid may contribute to the development oi countries that

are politically stable, but not to those that are politically unstable,
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III. "Exploratory' Studies

Functions of Exploration

Suppose an analyst is working in an area where there is no theory to guide
him in the choice of a hypothesis from which he can obtain concepts to

operationalize ?

Obviously he cannot collect and examine every piece of information avail-
able to him, When there is no specific theory to guide him, then he must
turn to his own intuition and experience and to very general theoretical
notions. These may lead him to expect that certain classes of variables
may be reievant while others are not. Having collected the data that his
insight led him to expect to be related to Lis area of interest, he may
explore the data by such data-handling techniques as scatter-plots, curve-

fitting, and the computation of correlation coefficients.

The results of such work will not be of the type that confirm or reject a
hypothesis; they may, however, suggest relationships not previously
suspected. In a sense, this finding may be more of a "discovery' than
those obtained through the classical hypothesis testing procedure. It is
clear, too, that such a discovery does not come from a totally random
process: exploratory research, though less structurcd than more formal
research design, requires thoughtful selection of concepts, carecful opcr-
ationalization and data collection, and detailed exploration of possibilitics
in the data, perhaps using the computer as a helpful tool. Any findings
that are made are subject to the same criticisms as those deriving from

formal research,.

While abstract descriptions of research methodology may contribute to a
general understanding of the research process and the role of data and
computers in research, they probably do not add much to one's understand-

ing of exactly how a research project is carried out. The best way to
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achieve a deeper understanding of research is to engage in research.
For that reason, one of the purposes of this course is to allow the stu-
dent to carry out, on a small scale, tte same steps that are part of any

research process.

But, in between abstract descriptions and personal experience, an inter-
mediate source of understanding are reports of other research projects

in international relations. Therefore, two such projects will be described—
one that closely follows the classical pattern and another which more closely

resembles the exploratory approach,

IV. The 1914 Crisis Study: A Classical Approach

The [irst project is a study of some aspects of events in the summer of
1914 leading tc the outbreak of World War I. The study was carried out
by Holsti, North, and Brody at Stanford University. 0

The Research Problem

The Stanford researchers who undertook this study hypothesized that
perception is a very important component of internationzl interaction,
perhaps even more important during times of crisis and conflict, In *his
sense, perception refers to the way an individual, or a nation, sees his
environment and the events that occur around him. It may not represent
what the source of the event intends. But to the natior itseif, aund especially
to its lcaders, reality is what is perceived to be reality. The research
problems undertaken in this study have been based on the model sketched

in Figure 2. This model has gained pepularity as the concept of perception

has gained importance.

;‘:Olc Holsti, Richard Brody, and Robert North, ""Perception and Action in
the 1914 Crisis, " in Quantitative International Politics, edited by J. David
Singer (New York: The Free Press, 1968), pp. B5-157.
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FIGURE 2.
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The idca behind the model is very simple. A's intentions toward B,
which will be translated into his actions, are based in part on his per-
ception of B's behavior toward him, In turn, his behavior will be per-
ceived by B, who will formulate his plans on the basis of his perceptions.
Conflict may begin to be built up when A perceives that B is acting in a
hostile manner., This may influence him to respond in a hostile way,
whereupon B may perceive A's bostility and respond in kind, or even
escalate a little. Thus, A's original perception is reinforced and B be-
comes, to A, an object of hostility. Once around the circle of Figure 2

is termed a reaction cycle.

The genesis of a reaction cycle in this mod:l may not be something that
has 'really'" occurred (that is, B's actions may not have been intended
to be, or even to appear, hostile). The reaction cycle started when B's
actions appeared to A to be hostile. While stressing the importance of
perception, this mod:l is not, of course, intended to imply that all con-
flicts are based on mistaken perceptions of another nation's actions or

intentions; but only that the possibility always exists.

Hypothesis

Holsti, Brody, and North, working with this model as their basic research
model, state a number of hypotheses. For example, they hypothesize that
in a situation of low involvement (i. e., low stress) perception of action
will tend to be at a lower level than the actual action, whereas in a high
involvement situation (i.e., high stress) perception will tend to be at a
higher level than the actual action. What this says is that when there is

a situation of high stress, then there are a lot of nervous ends, and people
arc likely to over-perceive the hostility in their environrnent. Over-
perception leads to over-reaction, which leads to greater stress, and
therefore, to greater over-perception. In this hypothesis therc are three

concepts, One is perception, another is actual hostility, and the third is

this not_un of stress., 7These concepts were operationalized in a study of

the 1914 pre-war crisis,
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Operationalization of Concepts

The nations included in this study were Austria-Hungary, Germany,
Russia, Great Britain, and France., Hostility was measured according
to the judgments of expert panelists who read military histories of the

period.

Perceptions of hostility were obtained by analysis of the statements of
key policy-makers made during this period. The source of the data was
a collection of documents published after the war in which the actions
and intentions as well as the perceptions and motives of the principal

actors were set out.

The analysis technique employed in this study of speeches and writings

is called content analysis. Categories of attitudes and actions were

defined and their frequencies of occurrence in the documents determined.
While earlier studies of the 1914 events had concentrated exclusively on
the frequency of the occurrence of themes, this project attempted to
assign an intensity measure to cach, While formal procedures have been
worked out for this, the actual quantitative values depend ultimately on
the analvst's judgment, or perhaps the collective judgment of a panel of

experts,

Levels of involvement are difficult o establish on the basis of one study.
The researchers in this case simply assumed that Germany and Austria-
Hungary, as the parties most concerned with the Serbian question, werec
in a high involvement situation, and that the Russians, French, and British

were less involved with this question and therefore under less stress,

Tests of Hypothesis and Results

The time period leading up to the beginning of World War J, 27 June to

4 August, was divided into 12 periods. The differcnce between the
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quantitative measures for perceived and actual hostility were computed

for each of the nations for each of the time periods.

In this study the data were analyzed and compared in a number of ways.
The table bolow shows the differences in the actual behavior of the one
side and the perception of that behavior by their opponents. Negative
differences represent ""over-perceptions'' of the behavior and positive

differences represent "under-perception, !

Table 1%

{Actual Behavior—Percepticns of Behavior)

Time Dual Alliance Triple Entente
Period (Germany and (Britzin, France
(19.4) Austria-Hungary) and Russia)

27 June - 2 July 0.40 1.58

3 -16 July 0.45 4,25

17 - 20 July -1.50 3.00

21 - 25 July -1.83 2.83

26 July -0.59 -0.62

27 Juiy -0.42 5.37

28 July -0.21 5.87

29 July -0,21 0.73

30 July -1.55 -0.69

31 July -0.88 -1.33

1 - 2 August -1.50 0.11

3 - 4 August -0.60 -1.10

This analysis thus showad that the high stress group (Germany and Austria-
Hungary) did in fact continuously perceive more hostility than actually

existed; that is, they '"over-perceived' the hostility. The nations in the

.

“Holsti, et al., Table 12, op.cit., p. 154.
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low stress group (England, France, and Russia) most often perceived

less than th~ actual hostility,

This analysis appears to lend credibility to the research hypothesis.
Measuring perceived and actual hostility on the same scale presents
great difficulties; the definition of High vs. Low stress groups here was
haphazard; and at best, all that ha. been shown is that the hypothesis

appears to hold for a brief period during one major international crisis.

But I don't mean to stress the difficulties of this work, The results
certainly are more significant than 2 simple assertion of an hypothesis,
and this is a good example of the classical approach. The rescarchers
defined a problem area, used existing thcory to aid in formulating a
hypothesis, operationalized their concepts, coilected data, and examined

their data to determine if they supported their hypothesis.

V. The Sino-Indian Study: An Exploratory Approach

The Research Problem and Questions

An example of the more exploratory type of work is Paul Smoker's study
of Sino-Indian conflict relations. ® Thus, Smoker does not state any

hypothesis,

Nevertheless, as noted earlier, there arc a number of steps that must

be taken ever in exploratory work. First, it was necessary to define the
problem area. In general, Professor Smoker was concerned with the
question of the degree to which national decision-makers are actually

free to make choices, particularly irrtimes of crisis and conflict. He
speculated thai the possibility may exist that, during a crisis, the process
itself might carry a decision-maker along rather tha. allowing him to

make conscious, reasoned choices.

uPaul Smoker, "A Time-Series Analysis of Sinu-Indian Relations, " Journal
of Conflict Resolution, XIII (1969), 172-191. '
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A actor in the '"carrying aiong' process is the possibility of information
overload during a crisis. There may actually be so much information
coming in to the decision-maker that it is impossible for him to react to
it properly. That is, there may be such a large backlog of information
that the decision-maker is not react:"~ to the most recent pieces. The
existence of an ""overload' condition may be taken as an indication that
the decision-maker has lost control over the decision process, Another
indication would be a loss of "freedom of decision' in the interaction
process. Smoker, thus, hac *wo major concepts to investigate: freedom
of decisior and information overload. For this study, he chose the Sino-

Indian conflict during the six-year period from 1939 to 1965.

Operationalization of Concepts

The data source was a series of eleven '""White Papers' published by
the Indian Ministry of External Affairs containing all of the official
correspondence between the decision-makers of India and China for the

period January 1959-January 1965.

From this source he obtained the total number of notes, memoranda, and
letters exchanged by China and India, aggregated by week. TIhe table
below summarizes this data base by year:

Average Number

Total Messages of Messages per week
Year From China From India From China From India
1959 38 59 .7 1.1
1960 45 44 .9 .9
1961 49 58 .9 1.1
1962 142 186 2.7 3.6
1963 135 152 2.9 2.9
1964 33 50 .5 1.0

One might judge from this that something out of the ordinary was occurring
between these countries during 1962 and 1963, and that relations were back

to "normal" by 196%.
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Smoker associated the degree to which the number of messages in any
one week could be pr:dicted from the number in the previous week with
the "freedom of d2cision' of the decision-makers of the country. There-
fore, he '"operationalized' freedom of decision as onc¢ minus the corrcla-
tion coefficient of the weekly number of messages with the same time
series lagged (or displaced in time) by one week., A high correlation
implied to him that the process was '"deterministic' and thercefore not

under control of the decision-maker.

The operationalization of information overload was a function ol the
correlation between the number of messages sent to a nation in one wecek
and the number of messages sent out by that nation in the ne~xt, The
higher this correlation, the stronger the cvidence that response time is

fairly long, indicating infoermation overload.

The analysis consisted of computing these correlations from 50 week

long time-series, replacing the earliest point by the next wecek, and so

on through his 6-year period of data. Plots of the correlation cocefiicicats
indicated to him how freedom of decision and information overlead were

changing ovuer this period.

Conclusions Regarding Research Questions

The author presents and discusses plots over the 6-year period of the
correlation coefficients for both China and India., He concludes that it

is possible to identify stable and unstable patierns of behavior using such
concents as freecdom of decision, interaction, and reaction. A {urther
conclusion is that the relationships studicd change significantly cver the
¢ years. (Of course, a simple count of the total number of annual

messages hinted at some kind of change in the relationships).
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Onc result of his analysis was that the period of the 1962 Sino-Indian
border conflict can be characterized by both low freedom of decision
and high information overload. In this type of analysis i cannot say
that a hypothesis has been confirmed or disconfirmed, since no hypo-
thesis was bring tested. But exploring analysis does indicate——if
operationalizations are valid—that some crisis and conftict situations
may be characterized by a loss of control due to information overload
and loss of freedom of decision, If this is so, the policy-relevance of
the findings are immediately apparent., An awareness of these problems

might well contribute to their control.

VI. Summary: Data, Computers and the Researcher

In these examples of research, as in most research, neither the role of
data nor the role of the computer is predominating. Each is, in a sense,
a tool which increases the researcher's ability to answer his ques.ions
about how a particular part of the world works, Theory, intuition, insight
and experience determine what data are relevant to the problem, what use
of the computer is appropriate, and what the imnlications of any findings
may be. The purpose of data and computers *.. research is not to replace

human judgment, but to augment it.
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INTRODUCTION TO DATA-FILE OPERATIONS (Session 4)

I. Introduction

Data are the numerical material from which the quantitative political
scientist constructs a representation of the international political system.
Data furnish both the building material from which theory is constructed
and the standards against which it is tested. In the workshops you will
have an opportunity, on a small scale, to do both. Vou will have selected
data files to explere to gain the insight which, combined with your exper-
ience and iknowiedge, will allow vou to formulate hypotheses about opera-
tions and relationships in the international political system. Then, using
statisticzl techniques to be presented during this course, you will test these

hypotheses against the quantitative standards.

Data are sets of numerical values related to defined attributes and inter-
actions of the actors in the international system. Principal actors include
the nations, national political leaders and policy-makers, and national and
international groups. Some of the attributes that have been measured (i. €.,
assigned numerical values) are area, population, economic development,
GNP, military strength, average annual income, total national budget,
number of diplomats stationed abroad, foreign aid received or given, level
of internal violence, military budget, amount of hostility exhibited toward
neighbors, and so on, Interactions may be measured by the yearly, or
monthly or daily numbers of acts or events passing between two actors.

In one of the larger data collection efforts to be described later, ™ inter-
national events have been divided into 63 different types <nd counts of

events are obtained from reports in the New York Times.

.::WEIS (World Event/Interaction Surveyj directed by Professor Charles
McClelland at the University of Southern California.
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The purpose of this discussion is to introduce some relatively simple
descriptive measures of quantitative data, to suggest some important
distinctions among various forms of data, and to provide an initial ]

understanding of computerized data files and tneir uses.

II. Descripti e Statistics™

Measures of Location

This discussion will center on descriptive statistics and will cover two
types of measures. The first type are measurcs of location. It is desir-
able to have one or more summary values describing the central tendency
of the data., Measures of central tendency arc particularly useful for
answering questions as to whether two sets of data differ '"on the average',
For example, are the Larin American states more or less economically

developed (measured, perhaps, in terms of GNP) than the African nations?

e The Arithmetic Mean

The mean ot a set of data is computed by adding all values in the data sct
and dividing this sum by the number of items in the data set, To simplify
the example computations, assume that there are five nations in Africa
and five in Latin America, and that their GNP's are represcented by the

following numbers:

GNP Africa GNF Latin America
1 2
1 3
2 4
3 5
4 &
X=2.2 X -4

;':See Hubert M, Blalock, Jr., Social Statist:cs (New York: McGraw-lill
Book Company, Inc., 1960) ch. 3. 4 and ¥, pp. 25-634, for a more com-
plete treatment of descriptive statistics.
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Given these hypothetical data, the mean GNP for the African nations is
F+1+243+4-= 1. 2.2, The mean GNP for the Latin American
nations is 2+ >+ 44+ 5+ 6 = Eé)- = 4, The mean value of a data set

usuaily is denoted as X, as in the table above.

o The Mode

Another measure of central tendency is th  mode, or modal value, The
mode is the value in the data set which occurs most frequently. The mode
for African nations' GNP's is 1. For the Latin American nations, every

value is the mode because each occurs only once.

) The Median

The median is that number in the data set, above whizh and below which
arc an equal number of cases. The median value of African GNP's is 2,
since there are an equal number of nations above and below this value,

Similarly, the median for Latin America is 4,

It is clear from these few simplified examples chat statements about

averages must specify precisely which measure of central tendency is

being used, For the African nations, each of the three measures of

central tendency gives a different value. Worse than this, there are -
other kinds of averages. There is a harmonic mean, a geometric mean,
and a quadratic mean, none of which will be discussed. There is a large
set of other kinds of averages used for very special purposes. It is
important to know which is being used. It is also impcrtant not to use

the wrong kind of averaging techniques on data. It is not correct to use

the mean as an averaging technique, for example, on rates. When a

data set consists of rates, speeds, or rates of change, it is not appropriate 9
to add them up and divide by the number of cases in order to get an average

rate of change. Geometric means and harmonic means are designed for

that purpose.
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Measures of Dispersion”

The examples above indicate also that the amount of information given by a
measure of central tendency is very limited. This point may be emphasized
by considering the following hypothetical data sets, which for convenience
are described as data sets Xl and X The means of the data sets are denoted

by Yl and X',_:

2°

X X,

1
2
3
8
;Y
=5 2"
The mean of each data set is 5, yet there is an obvious difference between
the two sets: X1 is far more dispersed than XZ' Thus, it could not be
concluded from the mean values that the two data sets are essentially the

same. What is needed, then, is a measure of dispersion as an additional

description of the data.

e Tbhe Range

The range is the simplest measure of dispersion. It represents the
difference beiween the highest and lowest value in ¢ data set. The
range of Xl is 1 to 11 = 10, whereas the range of XZ is 4 to 6 - 2.

The range gives additional information about a data distribution, but
its value depends only on the highest and lowest values in the data. It
would be more desirable to have a measure of dispersion which would
take into account all of the values in the data set. The mecan deviation,

variance and standard deviation are intended to accciaplish this task.

*For additional explanation set¢ 3lalock, ch. 6, pp. 64-75,
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e The Mean Deviation

This measure of dispersion (or variability of the data) is obtained by

computing the arithmetic mean of the distances of each value in the

data set from some measure of central tendency of the data set, most
often the mean. The signs of the deviations of the values from the mean
are ignored since the sum of minus and plus deviations would be zero.

The mean deviation for X1 thus is given by:

Xl Xl, Xl difference

— 00 Ww N
IO\wNw.p

—

XI: '

(8]
—
x®

e 18
mean deviation = == 3.6

e The Variance and Standard Deviation

These two are the most commonly used measures of dispersion in

statistics. The reason is that the standard deviation, which is the

square root of the variance, has certain very useful properties

(explained below) in statistics.

The variance is similar to the mean deviation in that the difference
of each value from the mean is computed. However, in the compu-

tations for the variance these differences are first squared before
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they are summed and divided by the number of values.

Example compu-

tations for the variance and standard deviation of X1 follow:

X1 Xl - X1 (X, - X
1 -4 16
2 -3 9
3 -2
8 3 9
1 6 3
XZ 75 14

variance = —sé =14.8
standard deviation =./ 14.8 = 3.8

Note that when all of the data are close to the mean, the variance and

standard deviation are stnall: when the data are widely dispersed from

the mean, the variance and standard dev:ation will be larger.

Now what is important about the standard deviation? It turns out that

for certain.types of data, so called ''normal' type data, the standard

deviation can be used to calculate what percentage of the observations

| O [

[

fall into cetain intervals around ilie mean. Lect us say that these data
are test scores of some sort. Very few people got close to zero; quite

a few people got closer to the mean, and very few people got high grades.
A distance of one standard deviation, each side of the mean, covers abhout
68 percent of the scores., That is to say, about 68 percent of the test
scores will fall within one standard deviation each side of the mean of
the test scores. A distance of two standard deviations each side of the
mean covers about 96 percent of the test scores. And three standard
deviations covers about 99 percent, This measure of standard deviation,
in addition to saying something about the dispersion of the data, also
indicates approximately where a given score is located relative to the

mean. Is a score '"unusual"? One would think so if it falls in a range
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on the curve wherc only | percent or 5 percent of the scores lie, Much
usc of this property is made in statistics of the standard deviation be-
cause it allows the pinpointing of "unusual' values. This point will be

discussed further in later lectures.

III. Form ofP‘a_t'i

‘I'he number and types of descriptive measures which may be computed

for a given set of data partially depends on the type of data being manipu-
lated, For example, if a data set consists of the ntmbers of Catholics,
Jews, and Protestants in a given city, a standard deviation or variance
measure could not be computed. The reason is that the individuals are
placed into classes which are not ""ordered' on some scale, "Protestant'
normally would not be conceived as 'larger' than or 'better' than another
class of religion. Since there is no common scale to these measurements,
a "mean religion' could not be computed, and therefore a stardard devia-
tion or variance also could not be calculated. Similarly, some measure
of dispersion other than the standard deviation or variance woul:: have to
be employed in nrder to describe the variacion in types of political systems
(e.g., authoritarian, democratic) of nations, assuming that these types
could not be assigned particular values on a scz'e of laiger to smaller,

better to worse, etc, -t

Nominal Data

The type of measurement which involves placing individuals or other units
(for exampie, nations) into clesses is called '""'nominal" measurement. The
term. derives from the operation oi naming classes such as ""Protestant'' or
"authoritarian, ' and counting the number of individuals falling into the
class, Nominal data, then, consist of counts of the number of individuals

or other units which fall into certain categorices.
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Ordinal Data

A second type of measurement is called '"ordinal'' measurement, An
ordinal level of measurement involves a ranking of individuals or some
other units on a common scale, For example, a panel of experts in the
area of the law of the sea might rank nations according to the nations'
concern with ocean pollution. One nation would be ranked as having the
highest concern, another nation as having the next highest concern,
another as having the third highest concern, and so on. Each nation,
then, receives a ranking on this common scale, and since there is a
common scale it is possible to say that nation A is "more' or 'less"
concerned than nation B, However, this level of measurement does not
provide any information about the magnitude of differences between the
nations. It gives no information, for example, about whether the dis-
tance between nations A and B is greater or larger than the distance

between nations B and C.

Interval Daia

"Interval' scales allow statements about the exact distances between
points on the scale. For example, the distance between Farenheit scale
measurements of 35° F and 45° F is twice as large as the distance be-
tween 45° F and 50° F. It is thus possible to compare distances between
measurements on the interval scale. It is not possible, however, to
compare measurements by taking their ratios., For examp.e, 50° F is

not half as warm as 100° F,

Ratio Data

In order to compare measurements by taking their ratios, a '"ratio’ scale

which has a nonarbitrary zero point is necessary. For example, the panel
of scholars on the law of the sea might have measured '"concern with ocean

pollution' according to the amount of monetary resources which each nation

1-65




ere e A S RASTNOIAM WAV A AR T

had devoted to ocean pollution confrci programs during a previous year.
This would be a ratio scale because it has a nonarbitrary zero point
(zero funds spent on ocean pollution control). With this ratioc scale data
it is possible to say that a nation which spent one million dollars spent

twice as much as a nation which spent one-half million dollars,

The differences among forms ot data are pointed out for two reasons.
First, because the forms of measurement themselves may be placed on

a scale which represents "amount of information.' A ratio scale contains
the highest degree of information in that it contains information about the
ordering of individuals or other units, the differences in distances between
them, and the ratio of each to the other. An interval scale contains less
information because it says nothing about the ratio of each measurement

to the other. The ordinal scale contains less information than the interval
scale because it does not convey information about the comparative dis-
tances Letween the rankings. Nominal measurements contain still less
information in that the nominal categories are not ranked at all. The
second reason for pointing out the differences is that certain statistical
tests require certain forms of data., For example, the computations for
the Pearson correlation assume at least interval-level data, A correlation
may be computed using a formula which accepts ordinal-level data, and
tests for relationships between variables may be conducted using only
nominal data, but there is an important difference in the confidence which
can be ascribed‘to the results of these tests., Generally, statistical tests
which require higher levels of data (i. e., interval and ratio) are less likely
to result in the acceptance of a hypothesis when in fact it is false than are

tests requiring only a lower level of data,

IV, Data File Operations

Data of all types may be stored on computer for description, display and
analysis, To understand the nature of data file operations it is useful to

. have an idea of what a data file consists of.
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In most instances (i.e., if the data are ordinal, interval or ratio) the
basic structure of a data file is defined by its variables and its cases,

A variable is simply a measured quantity which can take on varying
numerical values in different cases. An example of a variable is Gross
National Product. It can take on different values in different nations and
at different points in time, Similarly, population size is a variable which

can be measured across many nations or over time.

Cross-Sectional Files

Data in cross-sectional files are measurements taken on variables across
various sections of the world at a given point in time. For example, data
for the GNP and population size of 100 countries in 1970 would be cross-
sectional data because the cases of measurement are sections of the world,

specifically nations, at a single point in time,

e Organization

The data file consisting of GNP and population measured for 100 nations

(cases) takes on this orgamzation.

GNP Population
Nation 1 X Y
2 A
3
100

where X is nation 1's GNP, Y is nation l's population size, Z is nation 2's
GNP, and so on.
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e Display, Description and Analysis

When data are stored in this form on the computer they may be displaycd
and analyzed in many ways. First, one might request that the computer
produce a histogram of the values of GNP for all the nations. A histogram
will provide some information as to the distribution of GNP across the
nations. The general form of the histogram could be anticipated: most
nations would be bunched up on the side of the histogram representing
relatively low values of GNP, while only a few nations would be placed on
the side representing relatively high values of GNP. By requesting
descriptive statistics for the population variable, the computer would be
instructed to compute the mean of column two (population), its variance,
and 50 on, Beyond description of each variable there might be intercst
in the relationship between the two variables, By requesting a scatter-
plot of the two variables the computer would be instructed to place cach
nation in a position in a two dimensional space defined by the axes GNP
and population. If nations with higher GNP's tend to have larger popula-
tions, then the points in the scatter-plot representing the nations will
reflect this pattern, Other patterns, such as in inverse relationship be-
tween the two variables, also may be detected in a scatter-plot. Corre-
lation and regression, which are subjects of subsequent lectures, provide
more condensed, statistical measures of relatio~ships between variables.
By requesting either correlation or regression analysis for the two vari-
ables, the computer is instructed to perform the appropriate calculations

on the two columns in the data file.

Timesevies Files

The data in the above hypothetical data file represent measurements on
variables for many "sections'' of the world (nations) at one point in time,
It is thus called a ''cross-sectional' file and may be contrasted to a second

type of file, timeseries. A timeseries file, like a cross-sectional file, is

defined by its variables and cases., Its cases, however, are points in time.




L.

e Organization

An example of a timeseries file is as follows:

U.S. Trade CPR-USSR
with CPR Hostility
1950 X Y
1951 z

1970

e Display, Description and Analysis

The variables in the file are U.S. trade with the CPR, and CPR-USSR
hostility. X represents U.S. trade with the CPR in 1950, and Y repre-
scnts CPR-USSR hostility (measured by some criterion) for 1950, Z
represents U, S. trade with the CPR in 1951, and so on. Each type of
display, description and analysis performed using the cross-sectional

file may also be performed with a timeseries file such as this. In addition
to these, each variable may be plotted over time. By requesting such a
plot, the computer is instructed to demonstrate the trend of the variable
over time. The essentizl difference in the analysis of the two types of
files is that in the titneseries case computations are made for descriptions
of and relationships hetween variables across time, whereas cross-
sectional files are used to produce descriptions of and identify relation-
ships between variables that are measured for different ''sections'' of the

world at a given point in time,
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V. Summary

A data file normally is one of two types (cross-sectional, timeseries),
and the data within a file may be in various forms (nominal, ordinal,
interval, ratio). A useful criterion in the selection of forms of

data is that the data contain as much information as possible. Ratio-
level data therefore represent the most desirable form. The type ol
data selected depends on the purpose of the data collection. If, for
example, the purpose is to search for relationships which will aid in
forecasting, then timeseries data are desirable. The two types of data
files have in common a basic structure which represents variables on
the column headings and cases on the row headings. When the computer
is instructed to disnlay a variable, or to describe its mean, variance,
etc., it is instructed to proceed to a certain column (variable) of the
data file and perform the appropriate calculations. The results of
these calculations (the output) are then given to the user in the form

of computer printout.
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WORKSHOP EXERCISES

Session 4

DISPLAY AND EXAMINATION OF DATA

General Theme:

The use of computer routines to examine a collection of data.

General Questions:

What descriptors are most useful in characterizing a time-series (i, e.,

a set of values associated with points in time)?

How can you quickly get an intuitive feeling for the relationships among

the variables in the data collection?

Suggested Steps:

1. After signing-on to the computer syst‘em,* request the WEISDAT/T
gning

%*
file.

2. Choose several variables and obtain general descriptions of them,

Two routines are available in TIMESERIES that may be used for
the quick examination of a data-set: DESC, which produces the
mean, variance, standard deviation, anid maximum and minimum

values, and HIST, which plots a histogram of any specified variable.

3. Examine variables 13 (conflictual behavior toward Israel) and 16
(conflictual behavior by the U.S,). What do you observe after
their means and variances? Can you explain the reason for the

difference in their variarces by examining their histograms?

*
See "Instructions for I'erminal Operations," pp. I-2 - I-5.
ok
This is a time-series file and, by requesting it, you have also called

up the TIMESERIES statistical package.
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Examine trends over time for several of the variables.

Trends over time can be seen by plotting the values as a function
of time. Use the routine PLOT for this.

Plot variable 13 as a function of time. What conclusions can you

draw about the trerd in conflictual acts toward Israel?

Plot variable 16. What is the trend in U, S. conflictual acts?

(Notice that the trend is much clearer for Israel than for the
U.S.).

Relationships between two variables can be quickly determined
from scatter-plots (i.e., plots of the values of one variable
against values of another). The routine SCAT will produce scatter-

plots.
Plot variable 10 against variable 13,
What conclusions can you draw about conflictual acts by and

toward Israel?

Using SCAT, plot the conflictual acts toward the Soviet Union
against those by the Soviet Union. Compare this scatter-plot

with the Israeli scatter -plot,
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CONCEPTS OF NATIONAL POWER (Session 5)

Lecture Qutline

I. The Purpose of Politics: The Allocation of Scarce Resources

II. Power as an Attribute

Attribute Components of Power

Some Difficulties with the Power-as-an-Attribute Formulation

III. Power as a Relationship

The Nature of Power as a Relationship

Some Difficulties with the Power-as-a-Relationship Formulation

IV. Problems of Operationalization
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CONCEPTS OF NATIONAL POWER (Session 5) .

I. The Purpose of Politics: The Allocation of Scarce Resources

Politics is an arena in which actors attempt to achieve desired goals -
through a value-allocating process. That is to say, actors attempt to

achieve desired states of affairs by affecting the processes and insti-

tutions which allocate values and resources. When one thinks of this

process, various types of domestic political systems generally come to

mind. Such systems have clearly identifiable structures—courts, legis-

latures, administrators——which receive demands from the citizens of

the political unit and ma! e decisions about such resources and values as

levels and objects of taxation, police and fire protection, zoning laws,

etc., Thus, politics is generally associated with visible political and

administrative structures.

It is important to realize, however, that nations also engage in an activity

called politics, despite the relative lack of international institutions. This

political activity involves competition over various types of international

and regional resources, the outcome of which is the allocation of inter- e
national and regional values and resources among nations. These values

and resources might include control and exploitation of natural resources,

the location of geographical boundaries, alliance partners, air rights,

sea rights and so forth.

The determination of the allocation of resources within the international .
system or within sub-regions of that system immediately raises questions
of patterns of influence and how such influence is achieved. This in turn =
raises the question of the nature of power and its role in international -
politics. It is important to stress that questions of power and influence .
arise in politics only because the resources and values are scarce. If -

-
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there were more of everything than everybody wanted, disputes or con-
flicts of interest would never arise, Because we live in a system with
limited resources, however, individuals, groups, and nations come intn
conflict as to how those resources are to be distributed. Because such
resources are scarce, actors must attempt to influence othe.: actors

either through persuasion or through the exercise of power.

Pcwer, then, is taken to be an important element in the process of allocat-
ing resources and values among contending units, The concept occupies

a central position both in the theory and practice of international relations,
Hans J. Morgenthau, for example, has argued that, "International politics,
like all politics, is a struggle for power.'" No matter what nations may
pursue, whether security or a world 'safe for democracy,' they do so by
striving for power,. * Power. however, is an extremely general term which
may take on a variety of meanings. Power often is viewed either as an

attribute or as a relationship. In this discussion we will consider both

perspectives,

II. Power as an Attribute

Suppose we think of power as a characteristic or attribute of the state
itself. This is a familiar perspective which often leads to an enumeration
of those attributes that contribute to power: geography, natural resources.
technology, population, ideology, morale, the military basec, and so on,
Evidence of this conception is found in the contention that American power
derives largely from military technology, or that China's large and dis-

persed population is a major source of its power,

Attribute Components of Power

Morgenthau suggests nine categories of attributes which should be taken

into consideration in determining the power of a nation. These are listed

“Hans J. Morgenthau, Politics Among Nations: The Strupgle for Power
and Peace, 4th Edition (New York: Alfred A. Kuopt, 1967), p. Z5.
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below followed by brief explanations for, or examples of, their impor-

tance, as secn by Morgenthau, *

e Geography: Thue geography o1 the Alps, for example, has
made it extremely difficult to invade Central Europe from
Italy, while it is much easicr to invade Italy from the north,

thas affecting Italy's contrnl uver her neighbors to the north.

e DNaturai Rcsources: Countrics enjoying self-sulficiency in
food and raw materials needn't divert their energices Irom
their primary objectives in order to maintain & constant in- .

ward flow of lood and raw n:ateriais during war.

e Industrial Capacity: Raw materials are of little use unless

they arc transformed into industrial products.

e Military Preparedness: Military technology, the quality of
leadership and the quantity and quality of the Arnm.ed Forces
are all important factors in the capability of a state to support

its foreign policies, .

e Population: Large populations arc aceded to carry out LIl of
the functions necessary to the conduct of modern warfarc -

including industrial production, transportation and coun.bat,

e National Character: Cultural tastes and aversions affect »
nations' capabilities to maintain standing armies, to engage
in conscription, to exercisc authority internally, and to

engage in other activity related to the naticnal power.

e National Morale: The degree of determination with which a
nation supports its government's loreign policies aifects -
the government's ability to pursue its policies in the inter-

national arena.

e The Quality of Diplomacy: Diplomacy is the art of bringing

the different elements of national powcer to bear upon forvign

“Ibid., 106-144.
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policy goals. The elements of power are of use only to the
extent that diplomacy combines them into an integrated force

for the attainment of the national interest,

e The Quality of Government: Government must marshal public
opinion behind its policies or else other elements of natioral

power will not be usable to their full extent.

Some Difficulties with the Power-as-an-Attribute Formulation

Since the concept of power has been central to much of internaticnal re-
lations theory, it has been the subject of much debate, The notion cf
power as consisting of a scries of attributes has been criticized in a
number of ways. A general objection to the attribute formulation has
been that it provides little clue to the likely future behavior of nations.,
One component of this critique is that the attribute formulation does rnot
suggest any useful overall measures of power. The elements of power,
according to this objection, play back and forth on one another so that
the products of combinations of elements are difficult to assess, *
Deficiencies in natural resources, for example, may be offset by "clever
technologies'; the power deriving from the leadership factor may be
diminished by a particular ideology. ** The definition of power as the
sum of certain attributes of a nation then gives way to a far more com-
plex, non-additive conception, The difficulties of measuring power given
this complexity has led some scholars to suggest that power as an attri-
bute cannot be measured with any precision. The attribute formulation
therefore is viewed by these scholars as not useful for the purpose of
making estirnates of present or future power distributions in the inter-

national system.

“Charles A. McClelland, Theory and the International System (Now York:
Macmillan Company, 19656}, p. b3,

Ibid.
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Another cause for objection has been that since the use of power is
situation specific, a general notion of a nation's general power base is
not very useful analytically, An example of the type of objection raised
against ''general' power as an organizing concept is given by the Pueblo
incident. The Unitad States ''generally' is one of the most powerful
nations in the international system according to almost all criteria of
power, but was unable to influence or control a much smaller state's
behavior in this specific situation. Similarly, the general power basc

o! the United States seems not to have impacted upon the Vietnam con-
flict in the manner expected by some observers early in the United States
involvement. One possible explanation is that the power base, or
""capabilities', of a nation must be converted into power through a pro-
cess involving selection, timing coordination and phasing. * To the
extent that the conversion process malfunctions, the raw capabilities of

a nation may be of little use. The specific situational context thus appears
in the past to have had an important effect on how "powerful' one nation
has been in relation to another nation. This suggests, again, that the
notion of power as an attribute may be of limited use in anticipating future

patterns of influence among nations.

A third common criticism of the attribute formulation is that even if it
were possible to measure the general capability base of a nation, this in
itself would be of little value in anticipating where the nation might apply
its capabilities in order to influence other nations., The concept of '"intent"
thus emerges as equally important as the concept of power. Knowledge of
a nation's ''intent'' to apply power does not, however, necessarily provide
information as to the outcome of a particular attempt to influence. Situa-
tional factors, the conversion process and the difficulties of measuring
capabilities all complicate the task of calculating probable effects on the

use of power.

*Ibid. . 71.
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III. Power as a Relationship

Disillusioned by the perceived inadequacies of the power-as-an-attribute
formulation, some scholars have turned to definitions of power which
emphasize the relational quality of the concept. One observer has given
an example of the motivation behind this change in perspective. The
""existence of massive power sources in one country,' he n tes, "scme-
times causes adjacent countries to react with fear and anxiety and results
in attempts to reduce the possibilities of future control by the powerful
neighbor''; ""power in hand' thus may limit ""power to control’, ¥ The
important component of power is relational, the argument goes, and the
attributes of nations provide not only limited but sometimes incorrect
indications of the extent to which one nation will exercise power over

another.

The Nature of Power as a Relationship

A classic statement of the power-as-a-relationship formulation was given

by Robert Dahl: "A has power over B to the extent that he can get B to do

2R

something that B would not otherwise do. " Morgenthau arguces that
political power's ""essence'' is '"the psychological relation between two
minds, " which also suggests power as a relational property,. o Spcci-
fically, Morgenthau refers to the relationship as one of "control.” Othcrs

have used the term "influence' to -:fer to the relational aspect of power,

There are various permutations within the perspective of power as a

relationship, but the overriding importance of the definition of powcr as

*Ibid. , 70.

X3

""Robert A. Dahl, "The Concept of Power, ' Behavioral Science, 1I (July
1957), 203.

“"“Morgenthau, 27.
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a relationship is that it suggests looking elsewhere than the attributes of
nations for evidence of the existence of power, The most prominently
mentioned source of information is the series of demands and responses
among nations. To the extent that nation B responds favorably to the
demands of nation A, nation A might be said to have '"power'' over nation

B. There are, however, some readily apparent difficulties with ttis
formulation.

Some Difficulties with the Power-as-a-Relationship Formulation

The difficulty of arriving at measurements of power are not greatly
lessened by the relational perspective. If A makes a demand on B, and
B later carries out the action that was demanded of him, it may be that
B's action was not a response to A's demand but to other pressures, per-
haps of a domestic nature. A further difficulty which has been pointed
out is that B, even if responding to A's demand, may not have been too
unwilling to carry out the act even before A's action. In order to measure
the extent to which nation A has power over nation B, it would be neces-
sary to know the extent to which B's actions are actually responses to A's
demands, and the extent to which B was opposed to taking the demanded
action prior to the demand itself,

If nation A makes a demand on nation B, and B later carries out the action
that was demanded, it may be that B's action was not a response to A's
demand but to other pressures. For example, the People's Republic of

China has for some time made certain demands of the United States regard-

ing U. S, military presence on China's perimeter. If the U.S. should
reduce that presence, then the U. S, action would be consistent with the
Chinese demand. It may not, however, be a direct response to that
demand, or it may be partially a response to the demand and partially a
response to other considerations. Other international considerations may
play a role in the U. S, action, for example a desire to strengthen Sino-

American bonds as a demonstration of unity against Soviet expansion.

1-80

e e e o el S 8




Domestic considerations also may be of importance, for example an
American desire to reduce foreign commitments so that a greater pro-
portion of resources might be devoted to domestic programs. A major
source of difficulty in the power-as-a-relationship formulation is the

inability often to know the exact sources of the actions of nations

An additional problem is that B, even if responding to A's demand, may

not have been unwilling to carry out the act even before A's demand was
made. The ""amount'" cf power exercised when B responds with the
demanded action when it previously had a low probability of taking the
action, is greater than the "amount'" of power exercised when B responds
with the demanded action when it previously had a high probability of taking
the action, For example, the extent to which the United States exercised
power over the Soviet Union during the Cuban Missile crisis would depend
on the extent to which the Soviets were willing or unwilling to withdraw the
missiles prior to the U, S, demand that tlie missiles be removed. To know
the amount of power which A has exercised over B would require knowiedge
of B's prior probability of taking the demanded action. Even if international
decision-makers were willing to offer this type of information, its accuracy
would be questionable since few policy-makers would like to admit that they

had been forced to take an action against which they were totally committed.

IV, Problems of Operationalization

It is important to stress that scholars engage in such debate not becausc

of some sterile desire to construct conceptual frameworks, but because
they wish to describe, analyze and perhaps anticipate patterns of inter-
action among nations. It is precisely because of this desire that objections
to the attribute formulation are made, and the utility of the relational

perspective is questioned.

To the oft-stated question, "What is power?', it might be responded,

"What difference does it make?'" First of all, it makes a difference in
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the description of the distribution of power among nations: who has
more power than whom?; is power equally distributed among nations or
unequally distributed? One definition of power will yield quite a differ-
ent description than another. Given this, and the fact that descriptions
are the basis for analysis, different definitions will iead to varying
analytic conclusions about probable areas of conflict and other occur-

rences in international interaction.

Ultimately, then, the problem is one of deriving an "operationai definition, s
An operational definition is one that exactly specifies the procedures to v
be carried out in measuring the concept under consideration. A simple ‘
example of an operational definition of the power concept is '"population
size'., It is clear from this definition how to go about measuring power: V
count the number of individuals within each nation. A rnore complex
operational definition of power might be ''the change in B's probability of
taking action Z that was caused by A‘s dermiand upon B." The ultimate
concern is with operational definitions because only through operational

statements are we guided as to how to measure power.

The process of operationalization is central to the quantitative study of
international relations. In order to test hypotheses quantitatively, the
concepts of interest must be measured in some very specific manner. A
concept only vaguely defined (for example power as a demegraphic,
economic and social attribute of a nation) needs refinement before meas-

urement and quéntitative analysis is possible. -

A data set has been provided, the CAIR data file, through which the
student may experiment in operationalizing the concept of power. It will
be instructive to operationally define the concept of power in various ways,
and then note the resulting differences in descriptions of the power distri-

bution among nations. Speciic suggested analyses are given in the Student

Workshop Manual's Worksaop Experiments for Session 6.
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QUANTITATIVE ASPECTS OF NATIONAL POWER (Session 6)

I. Introduction

The purpose of the workshop on national power is to experiment with
various operational definitions of the concept to see whether and to what
cextent differing operational definitions would yield varying descriptions

of the distribution of power among nations. Descriptive statistics, histo-
grams and scatter-plotting already have been introduced. These techniques
of data analysis will be useful in experimenting with operational definitions
and the difference they make in description. The purpose of this short
lecture is to introduce an additional technique—-correlatioi—which also
will be of use in testing ideas about the relationship hetween two distribu-

tions of data.

1I. Conceptual Introduction to Correlation™

Statements about the world that are not purely descriptive in nature usually
imply some relationship between one variable and another, For example,
it is common to hear and read statements such as ''nations exhibiting in-
ternal violence tend to engage in external violence in order to consolidate
the population against an external enemy, ' or ''the wealthier a nation, the
more it will be involved in international affairs.' What these two state-
ments have in common is that they are assertions about relationships be-

tween variables,

Let us consider the first assertion, that of a relationship between internal
and external violence. Further, let us take the position of an unbiased

researcher and treat this assertion merely as a hypothesis. The problem

’:‘Sce more detail on correlation in Hubert M. Blalock, Jr., Social Statistics
(McGraw-Hill Book Company, Inc., 1960), pp. 285-301.

1-84

o

-

[y
A




at hand is to show how correlation can help us decide whethcr or not the

hypothesis is valid.

Assume that data have been collected which represent the amount of
internal and external conflict which 100 nations experienced during a
given period of time, say 1950-1970, W~ already know that the data can
be scatter-plotted and that the scatter-plot will show whether there is a
relationship between the two variables, The scatter-plot for these data
might come out looking like Figure 1, 2, 3, or 4, depending on the

collected data.

Figure 1

External
Violence

Internal
Violence
Figure 3
. " . ! .
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Figure 1 would suggest that external violence and internal violence are
strongly related in the hypothesized direction. That is, external violence
is positively related to internal violence--as one goes up, so does the
other. Figure 2 would suggest that the two variables are indeed related,
but inversely rather than positively--as internal violence goes up,
external violence declines. Figure 3, on the other hand, indicates that
the two are not related at all: given a particular level of internal violence,
any level of external violence may be possible. The scatter=-plot in
Figure 4 suggests a complex, curvilinear relationship between externu:
and internal violence: the more internal violence, the more external
violence that is exhibited, but only up to a point beyond which higher
levels of internal violence are associated with lower levels of external

violence,

The Pearson correlation coefficient which is the coefficient of correlation
produced by both CONSTAT and TIMESERIES is a measure of the linear

association between two variables. It's values range from =-1.0 (which

indicates a perfect inverse relationship between the variables) aad +1,0
(which indicates a perfect positive relationship). A correlation of zero
means that no linear association between the variables exists in the
data. The following illustrzies the range of the Pearson correlation

coefficient and the general interpretation of selected values,

0 Perfect Positive Relationship

6 Mildly Strong Positive Relationship
3 Weak Positive Relationship

0 No Relationship

3 Weak Inverse Relationship

6 Mildly Strong Inverse Relatiuaship
0 Perfect Inverse Relationship

These interpretations are given only to provide a general idea of the
meaning of the correlation coefficient, and should not be taken as hard
and fast rules for interpretation. Quite ofton researchers will take a

sample of data from a larger population (for exam,le, this is done in
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public opinion polling) and perform a "

sample correlation' with the
sample of data. Depending on the nature of the sample data, a sample
correlation of +. 6 might indicate that the correlation among the entire
population could be anywhere between +.4 and +.8. Sampling will

be discussed further in a subsequent lecture.

To get back to the main point, the Pearson correlation coefficient is a
concise measure of the degree of linear relationship between variables,
Thus, the data in Figure 1 would be correlated positively and fzirly
strongly, approaching the +1.0 level, The correlation for the data in
Figure 2 also would be correlated fairly strongly, but in the inverse
direction, approaching -1.0. Figure 3's data would be correlated
close to 0. 0 since no relationship in either direction appears, Since

the data in Figure 4 are not related linearly, the Pearson correlation

coefficient would not be very strong. There are other correlation
coefficients designed to recognize a curvilinear relationship, but the
Pearson coefficient will not. For this reason, it is important to keep
in mind that the Pearson coefficient measures only linear associations,

not associations in general.

III. Computation of the Pearson Correlation Coefficient

Normally it is desirable to include as many data points in the correlation
calculations as possible. If the calculations are made with data sampled

from a larger population (for example, as in public opinion studies),

then--~holding other considerations constant--the larger the sample

taken the more confidence there will be that the sample correlation
coefficient approximates the actual correlation in the population as a
whole. For many international relations studies, however, the sampling
consideration is not relevant because the correlation coefficient is
calculated with the total population of data. There are approximately

130 independent political units in the international system, and often

there is no need to sample these units because data will be available

for all or nearly all of them. Sampling and its relationship to "inferential"

statistics will be discussed further in a subsequent lecture.
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The formula for computing the Pearson correlation coefficient is given
by:
E.xy
X

R

where x is the deviation of a value of variable X from the mean of variable

X (the deviation is denoted as X- X, where X is the mean of X), y is the
deviatiun of a value of variable Y from the mean of variable Y (Y-i), and
and x¢ and yz are the squares of these deviations. An example of the
computations will clarify these operations. The letter r indicates that the

calculations are for a Pearson correlation coefficient.

Assume two variables, X and Y, whose values are:

X Y
1 1
2 3
3 2
4 3
5 4

We wish to know how highly correlated these two variables are. It is
immediately clear that they are somewhat associated since smaller values
of X are generally associated with smaller values of Y, and as X goes up
Y tends to increase also although not in a one-to-one fashion. Suppose
these data represented scores for five nations on interral and external

violence. How highly correlated are the two concepts? The calculations
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are as follow:

X =3 Y = 13/5
X Y X-X Y-Y (X-XY-Y) (X-%° (v-1?
1 1 -2 -8/5 16/5 4 64/25
2 3 -1 2/5 -2/5 1 4/25
3 2 0 -3/5 0 0 9/25
4 3 1 2/5 2/5 i 4/25
5 4 2 7/5 14/5 4 49/25
0 0 6 10 130 . 26
255

Using the formula for the correlation coefficient,

6

i (10).(%.6) i
6
s

6 - +.83

T2

The correlation coefficient for the {wo series of data is +.83, which

indicates a fairly strong correlation in the positive direction.

IV. Some Cautions in Interpretation

Still assuming that the data were intended to measure internal and external
violence for five nations, the r = + , 83 is a measure of the linear associa-
tion between the two variables as measured across five countries. Some

things that the coefficient do not necessarily mean are discussed below,
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When the concepts are defined in terms of the procedures used o
to measure them, then it is fair to say that the concepts are

related at r = +.83. It must be recognized, however, that other

individuals might reject the particular operational measures of

the concepts employed, If so, then the correlation between the

data may not be recognized by these individuals as the correla-

tion between the concepts as they would define or operationalize

them.

A strong correlation for a particular group of n.tions does not
necessarily permit the inference that the correlation is strong e i
among all nations. If the five nations in the example were i
randomly sampled from the approximately 130 nations available, j
then it would be possible to compute a range of correlations j
that might exist among all 130 nations., (Parenthetically, a ;
correlation of +, 83 for a sample size of only 5 normally would -
not lead us to reject the possibility that the correlation in the

entire population is zero). If, however, the five nations were

not randomly selected from the 130-—for example, if only Arab

nations were selected because of some interest in that area of

o i M

study.—then any inference from that correlation to statements

about the world in general would not necessarily be valid. "

The correlation above was computed with cross-sectional data, i
i, e., data collected for a series of sections of the world

(nations) at a given point in time. Thus, it may be said that

the nations which experienced more internal violence experienced
more external violence (limiting this statement, of course, to
the five nations) in the given time period. It does not necessarily

follow that over time the more internal violence a particular

-
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nation experiences, the more external violence it will exverience,
The distinction to be made is between cross-sectional findings
and timeseries findings. Findings from cross-sectional studies
are not necessarily valid in an over-time context. Further re-
search using timeseries data would be necessary in order to
state with confidence that the relationship found to exist across
nations at a given point in time exists also in the over-time be-

havior of any given nation.
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WORKSHOP EXERCISES

Session 6

QUANTITATIVE ASPECTS OF NATIONAL POWER

General Theme:

The "operationalization'' of concepts.

General Question:

How can the concept of national power be operationalized? Do different

definitions of power yield different rankings of the nations in terms of

their power?

Suggested SteEs:
1. Request the CAIR data set. ™

2. Request a general description of the variables in the CAIR collection.

(DESC will produce this general description for all of the variables

in the set; you cannot examine one at a time.)

How do you think your estimate about the extent to which nations
vary in power would depend on your particular choice of a measure

of ''power''?

3. Another way to examine the variation among nations is to look at a
histogram for each measure of power you are examining. (Use the
routine HIST.)

What can you say about variations among nations on the basis of

examination of several histograms?

4, One way tc discover if any two measures of '"power' would lead

to different rankings is to find out the extent to which nations'

mCAIR is a collection of the values of a set of 20 attributes for 136 nations,
You will have the statistical package CONSTAT available.
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values of one variable are related tn their values of another

variable,

Choose two likely measures of power and obtain a scatter-plot
for them. Would they produce the same ranking of nations on

the basis of national power?

Correlate these two measures of power. Does the correlation

coefficient indicate that the measures are highly related?

Perhaps given measures of ''power'' will be related within one
set of nations and not within another. Use the GROUP routine
to group the nations into regions and test your ideas about
measuring power within regions instead of over all the nations.
Use scatter-plots and correlation to decide whether measures

of power are related differently in different regions,
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THEORIES OF CONFLICT AND WAR (Session 7)

1. Introductiqn

This lecture will focus on the development of empirical theories about inter-
national conflict and war. Theory-building is a complex process that in-
volves the selection of concepts, definitions and classifications, the develop-
ment and use of various methodological techniques and careful analysis of

one's results.

The field of international relations provides the researcher with a wide range
of literature from which ideas, hypotheses and theoretical constructs can be
selected for testing propositions about international conflict. Some work in
data gathering, quantitative hypothesis-testing and model-building has been
accomplished in the past decade, but the growth of empirical international
relations theory about conflict has been slow. In this lecture we will attempt
to achieve a conceptual understanding of international conflict by examining
conceptual schemes, analytical methods and existing theories of conflict and

war in the international relations field.

II. What is Conflict

Kenneth Boulding has defined conflict as ''a situation of competition in which
thz ,arties are aware of the incorpatibility of potential future positions and
in which each parcy wishes to occupy a position that is incompatible with the

wishes of the other. '™

Generally speaking, conflict involves the competitive
behavior of two or more parties in a system at a given point in time. In
international relations, conflict can occur between individual leaders, between
groups in different nations, between two or more nations in the international

system, or between any combination of the three,

>
el:(enneth Boulding, Conflict and Defense (New York: Harper and Row, 1962),
p. 5.

1-95




In order to understand what conflict is in international relations, we must
first consider why we study conflict at all. Karl W, Deutsch suggests that
there are three reasons for studying conflict in international politics: ''to
identify generally those conflict situations and states which are likely to

lead to war; tc evaluate particular conflict situations and the probable lines
along which they are likely to develop if left to themselves; and to suggest
further possible techniques for controlling or containing such conflict situa-
tions so as to prevent them from breaking out into war, "* We are interested
in identifying the sources of conflicts, understanding the dynamics of con-
flicts, and predicting when conflicts will occur and what will be their out-

comes,

A good way to obtain an understanding of conflict in international relations

is to examine the various classification schemes that international relations
researchers have developed to study conflict situations. These classifica-
tions can be used to develop and test tr.cories of international conflict. First
let us look at the methods of classifying and defining conflict in international
relations, and then we will turn to a discussion of theories of conflict in the
field.

It is generally agreed that several levels of conflict can occur in inter-
national politics: general policy disagreement (e.g., ideological or economic
quarrels); confrontation (e.g., the Cuban Missile Crisis); small-scale
physical conflict (e. g., local wars); or total war. Charles A, McClelland
has in some of his work made a distinction between two types of conflict—
verba! conflict and physical conflict between nations, He has made a major
effort to clasaify conflict in terms of the communications, or "event/inter-
actions'' between nations in the international system. . McClelland identifies
verbal conflict as hostile communications between national political leaders.

Physiral conflict is defined as actual physical confrontation between nations.

Ie‘!‘{arl W. Deutsch, ‘'Mass Communications and the Loss of Freedom in
National Decision-Making: A Possible Research Approeach to Interstate
Conflicts, " Journal of Conflict Resolution, I (June, 1957), 200.

**Charlea A. McClelland and Gary D. Hoggard, "Conflict Patterns in the
Interactions Among Nations, ' in Inte;'national Politics and Foreign Policy,
{ed.) Jamus N. Rosenau (New York: The Free Press, 1969), pp. (11-7124.
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For example, if Israel accuses Egypt of prolonging the Middle East con-
flict, that is a verbally hostile action, but if Israel sends her planes to

bomb Cairo, then that is an action of physical conflict.

Another attempt at classifying conflict is the study of Lewis Richardson
on the movement of nations towards war. Richardson measured the
""escalation' of conflict by examining defense expenditures of nations over
time. He showed that under some circumstances, if one nation armed
itself, then another nation in the international system would arm, then the
first nation would arm again and so on until the process of arming would
become irreversible and the arms race would end up in all-out war,”™
Similarly, game theorists measure conflict in terms of the utility of arm-

ing versus the utility or "payoff received" of cooperating. **

A third method for studying conflict involves the use of content analysis of
communications between national leaders. Holsti, North and Brody
analyzed communications between major parties to the pre-World War I
crisis and fit them into a scheme for measuring perception of national
leaders. They showed that perceptions of hostility on the part of the nations
involved in a conflict may be partially responsible for the outbreak of the
conflict., Thus, the tendency toward conflict was measured in terms of the

perception of national leaders, not only by specific acts of those leaders. R

Th:re are many other schemes for the classification of conflict between
nations, but we cannot cover them all in this lecture. The above examples
are major efforts in the international relations field used to develop and
test theories of international politics. We will now turn to some of the
specific methods used to build theory in international relations, which will
illustrate how various classification schemes are put to use in the study of

conflict.

*Lewis F. Richardson, Arms and Insecurity (Pittsburgh: The Boxwood
Press, 1960).
**Anatol Rapoport, Strategy and Conscience (New York: Random House, 1y64).
R olsti, Ole R., Robert C. North and Richard A, Brody, "Perception and

Action in the 1914 Crisis," in Quantitative International Politics (ed.) J. David
Singer (New York: The Free Press, 1968), pp. 123-158.
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III. Methods for Studying the Causes of Conflict and War

International relations researchers have employed various methods to
analyze international conflict and war, The most frequently used ap-
proaches are as follows: 1) the single case study, 2) comparative-case
study, 3) iuter-nation simulation, 4) computer simulation. 5) small-scale
laboratory experiments and games, 6) survey research, and 7) mathe-

matical modeling. ¥

The Single-Case Study

The single-case study probably is used more frequently than any other
methodological approach to the study of international conflict. An analyst
examines data about a single case involving one or more nations (e. g.,
Korea, Cuba, Vietnam), and attempts to describe the conflict and to explain
""'why'" various actions occurred. He studies the unique features of the
situation and attempts to obtain a complete picture of the conflict from his
information, Case studies add to the accumulated knowledge about inter-
national conflicts; however, attempts to generalize about conflict from only
one study involve many risks. Each conflict has unique fcatures that are
related to the particular nations involved, the time in which the conflict
occurs and the type of conflict situation. Althougl. there may be features
common to many particular types of conflicts, generalizations from one
conflict to a broad range of conflicts may be misleading because of the
limited information involved. This method has been used by Bruce M.
Russett to investigate the Japanese decision to launch an attack on Pearl
Harbor. Russet's intent was to build a theoretical framework developed
from this sirgle study to explore the Japanese foreign-policy making pro-
cess. He used the framewnrk developed from this single study to examine

specific elements in common between this attack decision and other selected

*Dean G. Pruitt and Richard C, Snyder, (eds.), Theory and Research on
the Causes of War (Englewood Cliffs, N, J.,: Prentice-Hall, Inc., 1969),
pp. >-13.
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past cases, Holsti, North and Brody's study of events leading up to the outbreak
of World War I focused on the relationship between policy makers' per-

ceptions and the actual behavior of the nations in this specific case, ™"

Comparative-Case Study

The next method is the comparative-case study in which several cases are
examined, or sampled for significant variables. Comparative-case studies
usually have been divided into ''small sample', where a minimal number of
cases are systematically selected for analysis, and ''large-sample'' where
many cases may be studied. An example of the '"small-sample' study is a

comparison of crises leading up to World War I and the Cuban Missile

Crisis, *** The study employed content analysis to analyze historical
documents from the October 1962 Cuban Missile Crisis and compare the

crisis, which was resolved peacefully, with the 1914 crisis which led to

- the First World War. Rudolph J. Rummel's study of the relationships be-
,! tween the incidence of internal and externai war in 69 nations™ ** and
B Raoul Naroll's comparison of twenty historical cases in six regions to

identify successful and unsuccessful methods of deterring war are examples

of the "large-sample' study. The latter is interesting in terms of its data
sample which draws cases over a time span of 2000 years, ARk

“Bruce M. Russett, '""Refining Deterrence Theory: The Japanese Attack
on Pearl Harbor, ' in Pruitt and Snyder, pp. 127-135.

**Holsti, North and Brody.

e 3
**Ole R. Holsti, Richard Brody, and Robert North, '"The Management of
International Crisis: Affect and Action in American-Soviet Relations, "
in Pruitt and Snyder, pp. 62-79.

R. J. Rummel, "Some Dimensions in the Foreign Behavior of Nations, "
Journal of Peace Research, No. 3 (1966), 201-223,

el

A%
¥ ***Raoul Naroll, "Deterrence in History, " in Pruitt and Snyder, pp. 150-164.
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Inter-nation Simulation

A major international relations simulation was developed by Harold
Guetzkow to test hypotheses about international politics and foreign policy
decision-making. The inter-nation simulation (INS) is a model of inter-
national relations which builds an artificial laboratory world and allows
human players to make national policy decisions and to interact with each
other in a hypothetical international environment. Guetzkow notes that the
Inter-nation simulation is an attempt '"to represent social units-—nations,
in this case-—in their inter-relations with each other. .. it simplifies and
reduces the number of variables involved. We have used both analogies and
replication in contriving the parts. Our simulation is an operating repre-
sentation in reduced and/or simplified form of relations among social units

by means of symbolic and/or replicate component parts. i

In comparing this method with the comparative-case method, Pruitt and
Snyder suggest that the INS method appears preferable as a research de-

vice for the following reasons:

(1) The simulation environment permits greater access to
the events of simulated international affairs and the policy-

maker responsible for them.

(2) The simulation method permits the investigator to create
conditions of theoretica! or prognostic interest that have

not preiriously existed.

(3) The fact that he can manipulate the simulation environment
makes it possible for the investigator to unravel cause and
effect.

(4) Since the environment of the simulation is less complex
than that of historical case studies, relationships between
variables may be found in the former environment that would

be overlooked in the latter. ™

{‘Harold Guetzkow (ed.), Simulation in Social Science (Englewood Cliffs,
N.J.: Prentice-Hall, Inc., 1962), p. 84.

“*Pruitt and Snyder, p. 10.
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The inter-nation simulation has been changed, expanded, and redirected
by various researchers, and variations on the original model continue to
play a primary role in training and education functions such as the World
Politics Simulation (WPS) run each year at the Industrial College of the

Armed Forces in Washington, D, C. *

Computer-Simulation Method

In the computer-simulation method, the experimenter builds into a com-
puter program his own model of those aspects of the international environ-

ment which he wishes to study.

One of the first major attempts at computer-simulation of international
conflict was the Technological, Economic, Military, Political, Evaluation
Routine (TEMPER), a sirmulation of the cold-war environment developed
at ABT Associates. ** A Balance of Power Simulation, developed by
Zinnes, Van Houweling and Van Atta, attempted to test theories of balance
of power by simulating the workings of the model computer system. o

A third computer simulation, Information Processing in a Crisis, de-
veloped by Poole and Kessler at M. L. T. and the Simulmantics Corp., is

a model of the behavior of national decision-makers in an international
crisis designed to test the ways in which psychological mechanisms enter

. . . . .. nesesiest
into the information processing scheme used by the decision-makers.

1e
%

Ak

>kIntroduction to WPS, Industrial College of the Armed Forces, Washington,
D, C., 1970.

*Abt and Gordon, "Report on Project TEMPER, ' in Pruitt and Snyder,
pp. 245-262.

E3
Dina Zinnes, Van Houweling and Richard Van Atta, '""A Test of Some
Properties c{ the Balance of Power Theory in a Computer Simulation, '
Northwestern University, Summer 1969 (Mimeo., ).

Aesene

Ithiel de Sola Poole, and Allen Kessler, '"The Kaiser, the Tsar and The
Computer: Information Processing in a Crisis, " The American Behavicral
Scientist (May 1965), 31-38,
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Small-Scale Laboratory Experiments

Small-scale laboratory experiments and games have been useful in the
study of decision-making processes and bargaining and negotiation. The
laboratory setting allows the researcher to test hypotheses from psychology
and sociology that are relevant to the conflict behavinr of nations involved

in international conflicts.

H. G. Kelley and Gerald Shure, in conjunction with fellow researchers in
foreign countries, conducted extensive cross-national laboratory studies

of negotiation behavior which focused on comparisons of two-party bargain-
ing relationships where each party could pursue short-term goals through
non-cooperation with the other party, or pursue mutual long-term benefit
by mutual agreement and cooperation, * This study was an attempt to
discover under what conditions would negotiating parties pursue mutual

long-term benefit,

Survezs

Survey methods utilized in the analysis of international relations are
especially useful in assessing public opinions and attitudes toward wide-
ranging issues in international politics, Many analysts attribute the with-
drawal of President Johnson from presidential politics in 1968 to polls which
showed increasing public dissatisfaction with Johnson's Vietnam Policy, ok
Surveys of large populations in foreign countries provide information on
political variables such as party identification, and attitudes toward foreign

el

. . EARALS
policy issues.

"H. G. Kelley and Gerald Shure, "Transnational Working Group on the
Dynamics of Conflict,' Technical Report #5. Prepared in support of
Office of Naval Research Contract 7}500514-69-1&-0200-4003,
University of California, Los Angeles, 1970.

**Seymour M. Lipset, '""The President, the Polls and Vietnam, " Transaction
Magazine, I, (September-October, 1966), 19-24.

¥ An example is Johan Galtung's survey of Norwegian public opinion on
selected issues.
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Mathematical Modelin&

This method involves the construction of formal mathematical models to
test theories of conflict. A more well-known attempt at modeling is

Lewis F. Richardson's model of the development of an arms race over
time. Richardson modeled the process of arms acquisition between nations

prior to World War I and showed how arms competition led to war. *

The research methods we have discussed are useful for building theory
about various aspects of international conflict, The next phase of this
discussion will be directed toward what theories exist, and the difficulties
that impede the development of valid international relations theory about

conflict situations,

IV. Theories of Conflict and War

Many people argue that theory is a product of the "ivory tower'' and is not
relevant to the practical aspects of conflict and warfare. International
relations theory is just beginning to be modeled and tested, unlike economics
which is at a stage where huge computer models predict (with varying levels

of accuracy) what will happen to the American economy,

There are several objections to the development of a ''theory' of conflict,
Some scholars contend that no two wars are alike, and therefore valid
generalizations cannot be made. Others argue that war is inevitable., This
misconception usually appears in the form of three arguments: (l) history
repeats itself; (2) the survival of the fittest; and (3) the nature of man. The
history-repeats-itself argument centers on the fact that wars have been
around since history was first recorded and therefore they will always be
with us, Some social scientists attempt to refute this argument by pointing
to the past occurrence of various types of diseases which today have been

eliminated or controlled. The second argument has been refuted on the

Y.

“Richardson, 1960.

1-103

T T T |




basis that in nature, most animals compete for territory or resources,
but not by engaging in organized conflict on a regular basis, It also has
been suggested that war, planned and methodically executed, is not very
similar to evolutionary struggles, The third argument contends that man
has an aggressive nature and goes to war to relieve his frustrations,
There have been a large number of social-psychological studies which
bring into question this basic frustration—aggression theory,

Some theorists believe that the origins of war can be traced to one over-
riding cause. This argument is also known as the ''single factor" explana-
tion. One of the most popular international relations theories was Hans
Morgenthau's theory of the pursuit of power. He posits that all nations
will act in their own national interest and will pursue a course and policy
most advantageous to them. This proposition may, in fact, be an impor-
tant reason why nations go to war but it has not been shown to be the only
reason, This concept tries to explain a complicated phenomenon like war
or conflict on the basic of a single factor, which may be misleading. In
data analysis and modeling techniques emphasis is placed upon a multi-
variable explanation rather than a single variable explanation. Suppose we
want to explain why at certain times there i3 an increase and other times

a decrease in the numbers of military engagements between two nations.
We can hypothesize (on the basis of theory), reasons for the increases or
decreases. One explanation might be that the particular leader in power
at a particular time wants to increase his political power. Another possible
explanation is that the nation's economy needs stimulation. It could be that
both of those are occurring simultaneously and, therefore, we have a two-
factor explanation. A growing number of researchers are convinced that
one-factor analysis does not have as much explanatory capability as multi-

factor types of analyses.
A common misconception which usually follows the ill-conceived pattern of

single-factor explanations is that there is only one answer to man's con-

flictual interactions. Methods for ending international conflict such as
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universal socialism, alternative proposals for a unified ""world'" govern-
ment, total and complete disarmament, and various other all-encompassing
solutions are advanced as final solutions. Analysis of past history reveals
that solutions for conflict, especially in international affairs, ar« approached
guardedly. Frora what we've been able to learn from history and scocial
science about the complexity of various phenomena, it appears that con-

flict and war are too complicated for the ''single cure'' approach to be

effective,

Despite the proliferation of misconceptions and criticisms, a number of
theories of international conflict have been advanced. The following is a
list, by no means exhaustive, of theories of conflict that have gained wide-

spread attention in the international relations field:

1. Imperialism: the policy of geographical expansion by a given

nation or group of nations.

2. Contiguity: nations nearest to each other geographically tend
to be involved in more conflicts than nations with a greater

distance between them.

3. National '"religious' zeal: a combination of events, condi-
tions, etc., that cause a population to become aggressive

against perceived ''enemies, "

4. Competing ideologies: the attempt by one nation representing

a particular ideology to force that ideology upon other nations.

5. Natural ideological struggle: the natural historical struggle

that arises between capitalist and communist systems.

6. Frustration-aggression: if a nation feels its goals have heen
frustrated, it will displace its hostility onto others, i.e.,

"'scapegoats'' in the form of other nations.
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7. Perception of hostility: if a nation perceives hostility towards
it, then that nation will be hostile to the perceived source of “
hostility.

8. Quest for national and material power: the attempt to increase

or consolidate naticnal power and wealth through conquest,

9. Physical cconditiona: the need for more territory to accommo-
date a population,

10, Economic competition: a need or desire to strengthen a nation's
position through the possession of vital raw materials and in-

creased economic transactions.

11. Status theory: attempts to increase the ''status' of a nation

in the international system.

12. Consolidation of power: the desire to unify the population of
a nation behind a government by directing the population's

hostility toward an outward source,

13. Minimax theory of games: it is rational to be conflictual (arm)
because if one nation trusts another nation and refuses to arm
itself and the other nation arms, then the first nation is at a

disadvantage; therefore it is rational to arm, or be conflictual.

14, Escalation: nations are drawn into conflict by a process of

escalation when it reaches a point of irreversibility.

V. Summary

This presentation has focused on several aspects of the development of
theory about international conflict and war. First, various classifications
and definitions of international conflict were presented, followed by a short
survey of methods used to study theories of conflict, We presented some

well-known theoretical explanations of international conflict.
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There are numerous ways to go about studying conflict, which has been
demonstrated in the last decade by the rapid growth of the use of quanti-
tative techniques in the international relations field. Researchers have
used empirical data to investigate a wide range of international conflict
and conflict resolution problems. Many quantitative techniques and
methods have had a great deal of attention focused upon them and many
innovative techniques have suffered from a lack of development, There

is a great deal of empirical theory-building currently underway in the lield
and many methodological developments are beginning to provide powerful

tools for the analysis of international conflict.
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INFERENTIAIL STATISTICS AND REGRESSION (Session 8)

1. Inferential Statistics™

Introduction to Estimation and Hypothesis Testing

We have covered the most elementary forms of statistics—the computation
of several kinds of averages and dispersion—and one measure of associa-
tion: correlation, Today we will talk about the use of data to make
inferences from a sample to the larger ''population'' from which the sample
is drawn, I will introduce linear regression in this process. For this wc

will need four new concepts:

° sample

] population

hypothesis

. estimator

We will use an estimator computed from a sample of data drawn from a
population to accept or to confirm an hypothesis about the '""population,
Before formal definitions for these terms are given, let us give some

simple examples of estimation and hypothesis-testing.

Suppose that you have a bent coin and you wish to know the probability, or
the proportion of times, that a toss of the coin will result in its landing
with the ""head'" side up. Since the coin is bent, you may suspect that the
answer is not so simple as ""heads' one-half the time and ''tails" the other

half. How can you find out about this particular coin?

“Hubert M. Blalock, Jr., Social Statistics (New York: McGraw-ilill Boox
Company, Inc., 1960), ch. 8, pp. 89-T56 provides source material tor this
lecture,
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One approach is to estimate the probability of "heads' from an experi-
ment with the coin. You take a sample: that is, you toss the coin, say,

ten times and tabulate the results as follows:

Toss Result
1 H
2 T
3 H
4 H
5 H
6 T
7 T
8 H
9 H

0 H

To compute an estimate of the probhability of gev.ng a ""head'' on a single
toss, one of the natural things to do is to count the number of ""heads" (7)
and divide by the total number of tosses (10). Thus, 70% of th¢ time you

would expect ''heads. "

This is a very simple estimate of a population parameter-—the probability
of "heads'—that is a characteristj - of the coin. Characteristics of more
complex systems that you might like to estimate are the mean, a measure
of the spread of the outcome: (i. e. the variance), or the correlation be-

tween two variables. Why these are referred to here as "estimates' will

become clearer when we take up sample and population.

Hypothesis Te.....g

Now let us give a simple exan pie of hypothesis-testing, While hypothesis-
testing requires estimation, it is essentially a somewhat different process.
Let us suppose that we still have the problem of the bent coin, After study-
ing it visually, we conclude from the way it is bent, that it will almost
always land "'tail" side up. So we guess at the probability of "heads'' as

1/4, or 25%. This guess constitutes che hypothesis about the coin, Now
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let's say that you carry out your previous experiment of tossing the coin

10 times with the following results:

Toss Result

QWO U B W N
HAHdI T304

—

This second experiment yields a probability of heads of 20%. The two sets
of "data' constitute two possible results from the experiment of tossing
the coin ten times., From them, you may now wish to say something about
your hypothesis that the probability of heads is 25%. For example, at the
end of the first experiment, where you got '"heads' in 70% of the tosses,
you might have rejected the hypothesis. If on the other hand, you had
gotten the results abcve, you would probably wish to accept it. That is,
you have used the sample outcome of a one-time experiment—either the
first one or the one above—to make a judgment about the validity of your
hypothesis, which was derived originaily on the basis of a visual examina-
tion of the coin. The results of experimentation—i. e,, coin-tossing—werec
used, not to compute an estimate of a value you are willing to assign to a
characteristic of the coin, bhut to determine your acceptance or rejection

of an hypothesis about the value,

Here, you will notice that it was simply asserted that you used the results
of the experiment to decide the validity of the hypothesis; it was not indi-
cated how this is to be done. And the two sets of outcomes presented were
chosen to make the dacision appear obvious to you. But suppose that you
had before you the results of both experiments, or suppose thut the outconuc

had been 5 '""heads'' and 5 ''tails.” What could you say then?

I-i1l




In the first place, you should realize that experimenting with the coin
produces merely one instance of statistical evidence (not proof, but
evidence) to either confirm or to deny the hypothesis. Determination of
whicl the evidence should cause you to do and whether or not you should
feel ""good'" about it (that is, what confidence should be placed in your
decision) is based on the following reasoning. You ask yourself this

question:

""If the hypothesis is true, what are the chances of getting

this result? "

If the hypothesis is true; that is, if the coin is biased in such a way that
the probability of getting "heads' on one toss is 1/4, then the chances of
getting the first results are very low, So, before carrying out the experi-
ment, you choose a criterion for accepting or rejecting the hypothesis.
This criterion is the value of some parameter—here, the probability of
"heads''--~that can be computed from the results of the experiment. And
you determine, if the computed value of this characteristic is greater than
this value, to reject the hypothesis; if it is equal to, or less than, you will

accept it, For the bent coin hypothesis, you may say:

"If I get more than 6 heads, I will reject the hypothesis. "

Let me summarize the steps:
l. You looked at the coin, observed that it was bent,
and guessed that the probability of ""tails' is 1/4.

2, You chose a criterion for accepting or rejecting the

value of 1/4,

3. You carried out an experiment and tabulated the

results,

4. On the basis of the experimental results, you accepted

or rejected the hypothesis,
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Two types of errors are possible:

e You might have rejected a correct hypothesis, or

e You might have accepted an incorrect one,

In the terminology of statistics, these are called "Type I' and "Type I"
errors. In the more colorful language of signal detection theory, they

are called "missed signals' and ''false alarms. "

By making your criterion for accepting the hypothesis more and more
constraining, you decrease your chances of making a Type II error;
unfortunately, you increase, at the same time, the chances of a Type 1
error. Decreasing simultaneously the chances for both types of errors
requires using larger samples of data, and that brings us to the subject

of samples and populations,

Samples and Populations

The term population refers to the complete set of all possible cases of a
measurement or of an "experiment." Here, the term experiment is being
used ir a very general sense. The '"population" of nations is approximately
130. The opaque urn is a favorite example of statisticians. This is a
container whose contents cannot be seen too well but it usually holds black
and white balls or red and white poker chips or something of the kind.
Let's say that this urn has poker chips numbered 1, 2, 3, 4, 5, and 6.
Suppose that you have been told that numbers are written on the chips, but
you have not been told what the numbers are. Now suppose that you are
interested in estimating the mean of the numbers. If you had the time and
resources you would pull out all the chips, write down the numbers and
compute the mean directly., But suppose that, for some reason—you don't
have time or it's too expensive—you can look at only one chip. From one

chip, your estimate of the mean could be anything from | to 6. Since this
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is a finite population and your sample size is finite——one, in fact—all you

c~n do is take the value from this one chip as your estimate of the mean.

Now suppose that you have a little more time, and you can draw two chips.
The lowest two numbers you could draw are 1 and 2; the highest two are

5 and 6. Your estimate of the mean, based on a sample size of two, could
be as low as 1.5 or as high as 5.5. Now the omniscient analyst looking
down on the drawing knows that the real mean is 3. 5. So you see that by
drawing two samples instead of one, we have decreased the possible error

from 2.5 in the first case to 2.0 in the second.

Clearly, if you keep on drawing samples, you are going to get a better

and better estimate until you have drawn all six and you're right on,

We call a set of chips like the ones in this urn a 'finite population.' There
is a limited number, and the larger the sample drawn from the population,

the more precise the estimate based on the sample,

Now the experiment described above was based on drawing a sample,
recording its number and laying it aside. But suppose now, that instead
of laying the chip aside, you toss it back into the urn and mix the chip up
again before you draw a second time. This operation is called ''sampling
with replacement;' the first kind, when you did not return the chip to .hc

urn, was ''sampling without replacement. "

But now when you throw the chip back into the urn after each drawing you
could keep drawing a '"'1" each time, and your estimate of the mean could
always be in error by 2.5. It isn't too likely that this will happen as you
make more and more drawings, but it could. This points out that two
important factors in determining how large the error in your estimate
cculd be are the method of sempling (with or without replacement) and the

size of the sample from which the estimate is made.
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All of the chips in the urn constituted the "population' and the chips you
drew out to look at were the ""sample." Now what is the equivalent of a
'"population'' in international relations? There are some interecsting
technical problems tied up with the answer to that question, depending
on what you are interested in studying. Let's suppose that your unit of
analysis is the '"'nation.' The '"population' in this case is the set of all
the world's nations. Obtaining a "random' sample of the world's nations
may sometimes be more trouble than just to collect information on all of

them.

Difficulties can arise when you have data for a saraple of nations—say,
the nations of Western Europe. You study their behavior and attempt to
make general inferences about the way nations behave from this sample.
It is obvious that this is a very special kind of sample. Suppose. for
example, that you are trying to answer questions about the state of U. S,
relations with the rest of the world from a study of this sample. You are
likely to arrive at a much brighter picture than is in fact justified by

reality.

But suppose you are willing to narrow your study to the state of the re-
lations between the U.S. and Britain. Again you may have a problem if
your data covers only the years 1770-1810, If you are willing to focus
your study on the state of U.S, -British relations 1770-1810 (or over
whatever period your data covers), then you have a more nearly manage-
able problem, With the caution that the definition of ' population’ and the
choice of a '""sample'' can be very critical in quantitative work in inter-

national relations, we will go on to discuss our next topic.

The Hypothesis and the Estimator

I touched briefly on the terms hypothesis and estimator before. Yo will

remember that an hypothesis was a statement about a system, about the

value of a system attribute, or perhaps, about some relationship between




system attributes. The estimator was a selected characteristic of the
samples of the population. In the simple coin-tossing example intro-
duced earlier, the estimator was the probability of getting '"heads.' The
hypothesis was that the probability of getting heads with this particular
coin was . 25, From an experiment in which the coin was tossed 10 times
and the probability ""estimated'' from the results of these 10 tosses, the

hypothesis was accepted or rejected.

This simple example demonstrated the relationship between the estimator
and the hypothesis; namely, the estimator is computed from experimental
values and determines whether or not the hypothesis is accepted. Let's
turn now to an especially useful technique for testing a hypothesis., It
really amounts to testing the denial of the hypothesis you are primarily

interested in.

The Null Hypothesis

The null hypothesis is the hypothesis of no change or of no difference and

can be illustrated with the following example. Let's suppose that an inter-
national relations theorist has said that ''a major international power will
give economic aid to a smaller 'client' state to the extent that the major
power's chief competitor state gives aid to the client state's antagonist;
therefore, U.S, economic aid to Israel will be predictable from USSR aid

to the Arab states."

However, a skeptic comes along and says 'l do not believe that U. S, aid

to Israel has any association with USSR aid to the Arabs.' The skeptic

has, in effect, stated the null hypothesis for this case; that is, he has hypo-
thesized that Soviet aid to Arab nations has no effect on U.S. aid to the

Israelis.

Let us suppose that the data for U, S, and Soviet aid are difficuit to find,

so that a random sample of 5 years is chosen from the period 1950-1970,
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The randomly chosen years are 1951, 1958, 1961, 1968 and 1970, and
the data for U, S. aid to Israel and Soviet aid to the Arabs looks like this:

U.S. aid to Israel Soviet aid to Arabs
Year (millions of $) (millions of $)

1951 I
1958 3
1961 2
1968 3
1970 4

(%, B OV I

The question at hand is whether in these sample data a relationship between
Soviet and American aid is exhibited, and whether the relationship is strong
enough to suggest that the null hypothesis (that if all the years 1950-1970—
the ''population''—were taken into consideration, no relationship would be

apparent) could be rejected.
Our first step is to compute the nature of the relationship between the
two variables in the sample data. The sample computations will produce

a sample estimator of the relationship between the two variables.

II. Linear Reil;es sion”

In an earlier lecture we discussed correlation as a measure of association.
Correlating these same data, we found that the correlation was +. 83,
fairly strong in the positive direction. The correlation coefficient, how-
ever, does not provide us with the information needed to make statements
to the effect that '""a change in variable X of A units will produce a change
in variable Y of B units.'' To make such statements, an equation which
relates values of Y to values of X is needed. Linear regression is one

method of producing such an equation.

“A more detailed mathematical treatment of regression may be found in
Blalock, pp. 273-285,
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8 Least-Squar:s Method

Let's look at the scatter-plot of our data, calling U. S. aid to Israel

variable Y and Soviet aid to the Arabs variable X,

Y

N W W
[ J

e

In linear regression the problem is to draw a straight line through these

data which, when expressed as an equation, allows the best possible pre-

I e

diction of Y values given X values,
To illustrate the idea, we can draw in a hypothetical line, and indicate by

dashed vertical lines how far off our predictions of Y given X would be

using this line.

5 :
4 /.
3 H

2

It is easy to see that the equation representing this line is

Y =1X

Given an X of 3, using this line we would predict that Y would be equal to

3. Houwever, the actual Y is 2, so our prediction would be in error by |
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unit of Y, as indicated by the dashed line. We can get an idea of how
well this line fits the data by summing the squared differences between

actual Y's and the Y's that would be predicted from this line:

Predicted-Actual

X Predicted Y Actual Y Predicted-Actual Squared
1 1 1 0 0

2 2 3 -1 1

3 2 1 1

4 4 3 1 1

5 5 4 1 1

Sum of Squared Differences = 4

Another way of saying that we want an equation that gives us the best
possible predictions of Y from X is to say that we want an equation that
results in the smallest sum of squared differences between actual and
predicted values of Y. Not unexpectedly, then, the method of producing
such an equation is called ''least squares.' The least squares equation

is of the form
Y = a + bX,

where b is the slope of the straight line, and a is the point at which the

line intercepts the Y axis. We needn't engage here in the actual calcula-
tion of the parameters of the equation, since we can rely on the computer
to ably accomplish this for us. But let us show the line and equation de-

rived through least squares calculations for our data.

The equation is
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which gives the line:
5
4
3
2

1
G 1 2 3 4 5

Overall, it appears that our predicted Y's will be closer to our actual Y's
with this equation than with our hypothetical Y = 1X equation. Let us
verify this by computing the sum of the squared differences between the

actual Y's and the Y's predicted froin the equation

Y=.8+.6X.
Predicted-Actual
X Predicted Y Actual Y Predicted-Actual Squared
1 I.4 l .4 .16
2 2 3 -1 1.00
3 2.6 2 .6 . 36
4 3.2 3 .2 .04
5 3.8 4 -.2 .04

Sum of Squared Differences = |, 60

This line, the least squares line, minimizes our predictive error to the
point at which the sum of the squared differences between actual and pre-
dicted Y's is 1.60. Least squares procedures, then, have maximized our

ability to predict Y's from X's with a linear equation.

The term "'b'' in the equation is the slope of the linear relationship between
X and Y. Recalling the skeptic's '"'null hypothesis'' that X is unrelzted to
Y, it can be scen that his position can be restated as ''the slope of the line
representing the relationship of X to Y is zero, ' for if X and Y are un-

related, then the slope of the line will be zero.
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The F Statistic

We have computed the slope in the sample data to be . 6. The question

now is whether, given this sample slope, the null hypothesis that the

population (all the years from 1950-1970) is zero. What we would like

to know is: if in the population of data the slope is zero, what is the

probability of finding a slope of . 6 in 2 random sample from that popula-
tion? If certain assumptions are met (a major one is that the population
of Y's for any value of X is normally distributed), then the "F statistic"

will provide an answer to this question.

What is important to understand about F is that it is computed from the
sample data, and that any given value of F has a probability associated
with it which expresses the chance that a given slope (e.g., .6) would be
obtained from sample data if in the population the slope were zero. It
happens that the F computed for the sample data is €. 8, and that the prob-
ability associated with it is larger than 5%. This means that if the slope
of the line in the population is zero (i.e., if the null hypothesis is true),
then it would not be highly unusual !i.e., it would occur in more than 5%
of random samples) to {ind a slope ol .6 in a sample of five years from
the population of 20 years., Thus, we would not reject the null hypothesis

on the basis of the evidence in the sample data.

The steps that we have carried out in this problem are analogous to those
carried out earlier in testing hypotheses about the probability of getting
"heads'' 1/4 of the time in flipping a coin. Let us summarize the steps we

have taken:
!, Formulate a null hypothesis to the effect that X has no
influence on Y, i.e,, that the slope is zero.

2. Choose a criterion for rejecting the null hypothesis: if
the probability of findii:g the slope exhibited in the sample

of data is not too low (i.e., not less than . 05) if the

I-121




-

. o

population slope is zero, then do not reject the null
hypothesis that the slope is zero; if the probability
associated with the sample slope is low (i.e., less than

. 05), then reject the null hypothesis,
3. Compute the sample slope from the sample data,

4., Depending on the probability of finding a sample slope
of the computed size if in fact the population slope is
zero, accept or reject the null hypothesis about the

population,

The computer printout which will be obtained from running the regression
program will include an F statistic and a ''significance' level. The
"significance' level is the probability of finding the given sample slope

if in fact the population slope is zero. Since none of the data in the four data
files are sample data, the usefulness of these probabilities is questionable,
Such statistics as F are designed for making inferences from random
samples to larger populations. Nevertheless, you may wish to look at

the data as though they were randomly sampled, -nd then de:ide from the
""'significance' probability on the printout whether you would accept or

reject the null hypothesis that the slope of the population regression line

is zero.
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III. Presentation of a Class Problem: U, S. Policy in the Middle Fast

Statement of the Problem

Six possible U.S. poiicy objectives in the Middle East are:

e To reduce the arms race betwecen Israel and the Arab

countries
e To increase Israel's security

® To reduce the violence betweern Israel and the Arab

countries

e To increase the level of economic development of the

Middle East nations

» To increase friendly ties between the U.S, and the

Middle East nations

° To decrease Soviet influence in the Middle Zast

Later we may discuss whether or not these are relevant policy objectives,
but your assignment now is to determine how to attain one or more of these
policy objectives. Stated more specificallv, the problem is to test (using
the Middle East data file) your hypothesized relationships between U, S,
actions and U, S. policy objectives in the Middle East.

At the same time, you may wish to investigate the limitations of U. S,
actions to achieve U. S, goals by testing relationships between the policy

objectives and actions over which the U.S. has no control.

The process of tes:ing such relationships will consist of several steps.
First, on the basis of previous experience and learning, state what you
think the relationships are between a proposed U.S. action and the given

policy objectives. Secondly, select the variables from the variable list

which you think 1m.casure or operationalize the concepts in your hypothesis.




Thirdly, with the assistance of the computer and the various statistical

tests which have been learned, test your propositions with the Middle East
data. Then state whether or not the empirical data supported your hypo-
thesis, You may use regression to derive linear predictive equations
expressing the effects of U, S. action on selected variables. The final
task will be to closely examine the strengths and weaknesses of this
method for policy analysis; for example, hc v '"good'" is the data, how

much confidence can we have ir our tests of association?

Description of The Middle East Data

The data-file that you will be using for this evercise, MIDEAST/T, is
described in your workshop manual. 1 want to cover briefly some impor-

tant points with respect to it,

As you can see from the description in the manual, this data-file includes
45 variables, 44 of which deal with various military and economic aspects
of the Arab-Israeli conflint. The other variable, No. 1, is "Time,'" These
data are really a subset of a much larger file of over 400 variables. The
data collection begins in 1948 and ends in 1967. Thus 'time'" runs from
‘48 to '67.

A few words should be said about certain variables. You will note that
variables 14 through 22 measure violent conflict of one sort or another.
These are merely frequencies, not absolute values. Suppose you were
working with 1964 data. Then a ""10" for Variable 14, Encounters between
Egyptian Government Forces and Israeli Government Forces, would mean
that for 10 weeks out of that year, there was at least one encounter between
the Egyptians and the Israelis. It does not tell you how many encounters
there were; it merely counts the number of weeks during which there were

encounters. Similarly coded are variables 15-22,
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One of the reasons for coding t' s way is that real figures on the number
of encounters are very hard tv come by. The data here were all gathered
from two public sources—The New York Times Index and The Middle East
Journal Chronology. No ciissified information is included at all. If
classified data had been available, it might have been possible to include
absolute numbers for the encounter and attack variables (#14-£42). The
problem of obtaining accurate figures from public sources should be kept

in mind when you interpret vour results.

Class Discussion of Possible Approaches

The instructor may structure the class discussion around the steps in the
""classical' approach:

e Problem definition

e Hypothesis formulation

e Concept operationalization

e Data collection and analysis

e Test of the hypothesis

e Statement of the implications of the results
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WORKSHOP: QUANTITATIVE INVESTIGATIONS OF U. S, POLICY
OBJECTIVES AND ACTIONS IN THE MIDDLE EAST (Session 9)

No formal lecture is given during this workshop period. The students
will investigate, *through the MIDEAST/T data-file, the effect of U, S.
actions on policy objectives in the Middle East., Workshop exercises

for this session are given on the following pages.
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WORKSHOP EXERCISES

Session 9

QUANTITATIVE INVESTIGATION OF U.S, POLICY OBJECTIVELS
ACTIONS IN THE MIDDLE EAST

Gencral Theme:

Formulating U, . foreign policy toward nations in conflict.

General Questioas:

What actions by the U.S. would lead toward fulfilling U, S, policy objectives
in the Middle East?

To what extent i; the attainment of U. S, policy objectives determined by

factors outside U, S, control?

The Specific Wo.'kshop Problem:"

Given: The follewing U.S. foreign policy objectives:

1. To reduce the arms race between Israel and the Arab countries
2. To increase Israel's security
3. To reduce the violence between Israel and the Arab countries

4. To increase the level of economic development of the Middle

East nations

5. To increase friendly ties between the U, S, and the Middle

East nations

6. To decrease Soviet influer.ce in the M.ddle East

“The MIDEAST/T file is used in this worksl'op. It is a time-series file,
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Find: Actions by the U, S. that are most likely to achieve these objectives.

Actions outside U. S, control that apparently affect the attainment
of these objectives,

Suggested Steps in this Studl:*

For cach of the policy objectives:

State the theoretical relationship between your proposed U, S,

action and the desired policy objective. This statement is
your hypothesis.

Chonse variables to measure each concept in your hypothesis.

This step is the operationalization of the concepts.

Formulate hypotheses about relationships involving factors
other than U, S,

actions that will affect the achievement of
the policy objectives.

Operationalize these concepts.

Test each hypothesis, using the quantitative data available

in the Middle East data-file. Note the strength of statistical

association and form of effect (regression coefficient) for
each relationship tested.

Decide whether or not your hypothesis is supported by the
empirical evidence.

State the implications of your investigatious tor U.S. Policy
in the Middle East.

Discuss your investigation, including: any reservations you

have about this type of policy analysis; comparison of the strengths

and weaknesses of this analysis with other methods.

ﬁlt is assumed that, by now, you are sufficiently familiar with the statistical
packages and the analytical techniques, so that the ~hoice of how the ques-
tions are to be answered can be left to you,

I-128




DISCUSSION: RESULTS OF CLASS WORK ON THE MIDDLE EAST
PROBLEM (Session 10)

No formal lecture is given during this discussion period,
The instructor may follow the outline below:

L Tean Reports

II. Discussion of Team Results

Operationalization of Variables

Interpretation of Findings

I, Critique of Data File/Software Packages
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INTERNATIONAL ALLIANCES (Session 11)

Lecture Qutline

I. Alliance Formation

Problems for the Folicy-Maker

Alliance Formation
Alliance Maintenance
Effects of the Alliance

Definition of "Alliance"

Conditions of Alliance Formation

Alliances vs. Trade Agreements and Comraon Market
Selection of Alliance Partners

Threats, Ideology, and Alliances

The Role of Benefits

II. Alliance Maintenance

Causes for the Weakening of Alliances
Domestic Political Change
Economic Growth

Technological Change

III. Effects of Alliances
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INTERNATIONAL ALLIANCES® (Session 11)

I. Alliance Formation

Problems for the Policy-Maker

One of the things that strikes observers of human behavior, whether they
are looking at ‘. :viduals, groups, or nations, is the extent to which people
seem to be di.ven toward coalescing with each other. For example, if you
watch three- to six-year olds, you may observe a childhood version of
alliance formation., If a tbird child enters an area where the two children
are playing, by some process of selection, two of the three will get together

and exclude the other. The two have, in effect, formed an alliance,

Similarly, in international politics we notice that nations continua.ly form
alliances with each other. Frequently, these are very formal alliances,
such as NATO, where specific rules are drawn up. Occasionally, alliances
are informal working agreements that are tacit rathcr than explicit, What-
ever the form, however, alliances are a constant charac’ :ivistic of inter-

national pclitics and policy.

There are several questions about alliances that have implications for the

policy-maker:
e Alliance formation.

Why do nations form alliances? What are the advantages? What induce-
ment to join can be offered to potential partners? What are the obstacles

to alliance formation?

Based in part on: John D. Sullivan, '"Cooperation in Intcrrational Politics:
Quantitative Perspectives on Formal Alliances ' in Bchavioral International
Relations, edited by Michael Haas {(forthcoming; San Francisco: Chandler

Publishing Co.).
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°® Alliance maintenance.

Once an alliance is formed, how is it retained? How can we keep our
alliance partners happy, assuming that we value the alliance and want to

continue it?

° Effects of the alliance.

What is the effect of an alllance on other nations? The fact that two or
more nations form an alliance is likely to influence the behavior of those
excluded from it, What are the most likely consequences? Will our re-
lations with the excluded states be harmed? If so, can we take other action

to improve the situation?

Definition of "Alliance"

Before we get into a discussion of these questions, 1 want to define an
alliance and make clear just what type of international behavior we are
considering. It is apparent that, in discussing alliances, we are talking
about some form of cooperative behavior among nations. In general, one
finds in the literature four related terms used for cooperative behavior:

coalition, bloc, alliance and alignment. The term ''coalition" is the most

general, referring to all forms of cooperative behavior. A '"hbloc'" is a
grouping, or community, of nations sharing some set of common interests,
but not necessafily bound by a formal treaty. Ties among bloc nations may
vary from the fairly loose association among nations of the ''Atlantic
Community'' to the more tightly controlled members of the '"Soviet Bloc. "
The term "alliance' refers to a relationship characterized by a formal
agreemenrnt in which both the right