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THEORIES AND FORECASTING IN INTERNATIONAL RELATIONS:

THE ROLE OF VALIDATICN EFFOR’I"‘1

- INTRODUCTION

Periodically, international relations scholars are urged to cast
the results of their studies in terms of forecasts or expectations about
the future. The reason seems clear enough. At some future-point the
forecasts can be compared against actual occurrences and based on the
degree of confirmation the original research (or the researcher) can be
evaluated. Moreover, if the forecasts have concerned the near future,

the investigator can presumably use inadequate forecasts to revise his

e et .--,...s-—’_'__)::,l' 3

reasonlng.A New estimates of the future can be made and subsequently
checked in a cyclical manner tc produce successive approximatlons thai

ad - SRt hopefully achleve a contlnuously ﬁnproved fit between Eqrecast_and suai_ﬁj
g .._:"-,:_ ,rl.‘o_\ S S ".-'...'"‘ = '6 Rooels vv-;r-' '___:‘;._‘ ‘.. - :_. ", ‘4’.; ;: ’—_--u‘).d'-“;~ ’_-.-l H”-‘_‘" -.:‘4

sequent observatlon. What is more, if the forecast obtains acceptance, - f”“t*j’““‘

. it becomes the basis fof'prescriptive'actioh."Huﬁans’tﬁuslsartiéipatez:*. X

consciously in shaping their future and engage in self-fulfilling or

self-denying forecasting. ("If certain occurrences w111 happen, we need

(A \‘... H\#/\‘T‘
to undertake the actions to promote, obstruct or take.adwance of them.")

Perhaps few proponents of greater forecasting in internmational relations

would state their case in such unqualified terms, but the above descrip-

tion appears to capture the core of such arguments. The argument has

IThe authors acknowledge the support of the Mershon Center and the
Center for the Study of Theoretical Politics in the preparation of

this chapter. .




2=

much merit. A forecast that is stated in such a way as to permit its
verification against the unfolding future provides one type of criterion
for validity.2
The difficulties arise in moving from these simple statements of
aspiration to the devefopment of insights and procedures that can.be
applied in research. At the point of actually validating forecastis a
host of philisophical and practical questions arise. What is it that
SRS 3 "the forecast represents? Or put a different way, assuming thata fore-

cast could be validaved, what does it mean? How does purpose affect

the validation of a forecast? What validation procedures can be

employed? What about inconsistencies between the results of forecasts

and other means of validating a theory? How can one confidently know

(and measure) the future reference system when one sees it? These
i questions tip off the reader to the conclusions to be found at the end

;. _of this chapter. «Us1ng forecasts as a validation procedure is much
'{’frk%ﬂ:‘—:c"" ,-'v"-' I

more complex and the results less certain thzn appears at first glance.

e *“““‘”’Nevertheless, it "is an important, if insufficient, operation for improv-
ing our knowledge of international relations. For that reason, the
following pages seek to provide some initial exploration of the issues
posed by these questions and wﬁere possible to suggest some possible

procedures.

2 gee C.F. Hermann, "Validation Problems in Games and Simulations with
Special Reference to Models of International Politics,"” Behavioral

Science 12 (May 1967), 216-231.
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THEORY AS THE GENERATOR OF FORECASTS

Assume that we momentarily set aside the problems cf determining
how a forecast is valid, one question that remains is what do we know
when we have a validated forecast? In such circumstances, we would
know that a particular estimate made at some prior. time has been con-
firmed to some degree by subsequent developments. This confirmation
of forecasts can be variously referred to as validation, goodness of
fit verisimllltude, isomorphlsm, veriftcation, or accuracy. Beyond B e T
this information about the relationship between the forecast and actual

events, however, we frequently want to infer something about the means

and the source by which the forecast was generated, More specifically,

we might normally wish to infer something abcut the ability of that

source to generate other forecasts."("Carl vas correct in anticipating '~ Ec-Ti

the outcome of this week's soccer game, but will his judgment be as good

.for next week's match?") In this Smele ewample, the 1nference is about _

. ‘_t—.;_'-‘.ax;—-.n ot o o i -...._.'.-- —— w-.;-,—-:_w- s
s 5 ‘o =S S

the ability of an 1ndi€1dua‘ to- make a forecast Unless he was making g

-an ungroanded guess, the forecaster pnrformed some calculationw-that"“' &

formed the basis of his estimate. As long as they remaine® unarticulated b/////

T Pteup S GRS 0T SR e - — -

we know very little about the mental images or models that generated the
forecast., Policy makers also have mental images which they use in esti- -
mating the future. For example, an expert on the Soviet Union probably
has mental models of how political decisions are made in that country.

He could use these images in evaluating the alternative future policies
that the USSR might take on a given issue. Similarly, scholars also

use mental models or images which delineate the problems they should

attack and the likely approaches to delineating forecasts in a particular g

'3
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substantive domain. These mental images are frequently relied upon;
unfortunately there are major problems associated with this form of

forecasting with respect to establishing the validity or iis source.

Different researchers have different mental images, each dealing with

a wide range of overlapping substantive interests, and each frequently
inconsistent with the others. We are faceo thh difficulties in knowing

which images are applicable in a specific casefend_because\the/rETasion: 0//////

1thps_in___;h_image~a;e_not_~e§g‘icitly and c}egflz_identifie;—k The

5 ' sources of contradiction may not be obviousabecause the relationships

in each image are not clearly defined. The lack of ‘explicitness in
mental images makes it difficult to communicate the assumptions upon
which any forecasts are based. In cases in which disputes about alter-
native outcomes actually are recognized, unidentified assumptions implicit
f~; . in the mental inages that researchers hold frequently are the cause of
these difie;ences. Perhaps more importantly in long range projections,
B 25 it is difficult to manipulate the variables in mental images in order
”to_gssess_tnemygrious impactsmof individual cnanges that couid operate
on the initiai conditions: fnus, the complexity of socialnpﬁenomena

makes it extremely difficult to move from a vague set of assumptions

about the world through the dynamic consequences resulting from these

assumptions to various forecasting alternatives.
“ g Lo
As many chapters in this book make clear there are many ways of

generating forecasts. The unexplicated mental images in the minds of

one or more individuals are only one such means but they are a frequent

one in international relations. They deserve attention not only because
?: of their frequency but because they illustrate a basic problem. When

one or more forecasts are used as a means of validating the utility of
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an explanatory source for subsequent forecastg and explanations, the .
components of the forecasting system and their logical relationshiﬁato <
one another must be explicit. Otherwise, what can be inferred about the
validity of any future performances of the system will be quite limited.

In shor*, we assert that in order to use forecast validation as a means .
for iﬁférring the future prediﬁggg}ve capabhility gf ﬁhé sourcé, thé L////
source should have the characteristics of a deductive theory. Such a

requirement certainly limits the range of sources that can be subjected

S TTTTT ko validity estimates through. forecasts. Nevertheless; the requirement =~
of a deductive theory as th; source of forecasts seems appropriate, if
our validity studies must take into account the following considerations:
(1) Forecasts are used to estimate the utility of the source for
. S I future forecasts,
Q;T . ‘ (2) It is necessary té es?gblish the para;eters or Boundaries h
. be&ond which the source may decline sharply with respect
gg;fjiff' *%?j}”;{fto_the accuracy of. its forecasts. - 1 'i~fj". S TR R

e T L S T it

suspected of containing some components that can assume a

A‘. n"‘“'.‘(')/ /

substantial rcege of values which in turn may yield quite

(3) The forecast concerns a dynamic reference system that is .

D, " O a5 o

variant outcomes.
We believe these are conditions that frequently confro;t the international
relations scholar who evaluates the validity of forecasts.
Before proceeding further, it would be desirable to offer some

definitions of the basic terms we have been using. A deductive theory

is stipulated as a set of sentences which is closed under deduction,

that is, the set contains any sentence that is logically implied by

———
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any other sonteaces in ctha2 set. Generally the sentences in a theory
arc asserted to be true (of some world).

A forecast is genarally thouzht to be a statcment made at ore
ELiue dbculy.;u stace 9% some world ac some Sucure time. Thus the
theories to be considered for forecasting must be dynamic theoties
in the sense that the value (state) of some variables are related to

values of other »arlables at other p01nts in time. -

e B - Pk VI P TT S { IO R e

tore precxsely, conaider a theory about some world consisting of
state variables (xi, xz...xn). We want our theory'to contain sentences
relating at least some of these stute variables to previous states of
the system. In physics, for example, thuse sentences are often expressed

in differential equations of the form:
dx = £; (x1, X...%,)
dt

foag e AD_BX arple of a thﬂory of thlS type drawn from the 1nternﬂt101a1

» A b e
= . ¥

relations literature vould be the theory of arms races developed by

-

R;chardson.3 fere ;galh dlffere1t131 equations are used to relate a
nation's level of defense at one tinme to system states at previous
tirmes.

A second example ;ight be the world sinulation described by
Forrester.é The sentences are in ths DWVMA0 language and levels of

variables at one time are relared ts ilevels at previous times. Tris

time, the statements are in difference equations form.

3See L.F. Richardson, Arms and Insacurity (Pittsburgh:Boxwood Press,

19590) and L.F. Richardson, St tistics of Deadly Quarrels (Pittsburgh:

Bowwood Press, 1960).
AJ.W. Forrester, World D-panics (Cambridge: Wright-Allem, 1971)
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In principle, a theory nced not be expressed in an artificial
(such as DYNAYO cr differential equations) to be a member of
Baing & 33 20 Theories expcessed in a natual
it as Anglisi, muey 30 satisd 2buve cunditions. Iz might be
argued, for example, that Galtung's "rank theory" meets the criteria

set out above.s A problem with most natural language theories (including

Galtung' s) is that it ls very dlfflcult to unamblguously ldcntlfy the

-

obJects and relations belng discussed.

Specifically excluded from the analysis that follows will be means
of generating forecasts which are not "dynamic" theories of the sort
identified above. Thus, tread and cyclical analysis that simply project
prior patterns g}thogt any antecendent explaqations-are excluded. So

too are the development of speculative or plausible scenarios, Delphi

techniques, and the various devices associated with assessing the validity

ver e (el

of measures ( as fot e\:mole in the psychological test and measuraoment

“Iiterature). All bave a tolc 1n forecasting in international relatlons.

o . = R R Y I -

But evaluation of the validity of the forecast from such sources has

¥ow that the class of theories to be discussed has been identified,

it is appropriate to specify the concept of validity which will be

employed in this chapter, In discussing a concept such as validity it

is important to distinzuish between semantic and methodological question

of how it becomes krown whzther a particular theory is, in fact, wvalid.
Aaswers to the methodolegical question would seem to presume adequate
answ:=rs to the szp Thercfore, the first task will be to

at in this chapter when validity is predicted

“A Structural Theory of Agzression," Journal of Peace
54) pp. 95-119.
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of o theory. A theory--a set of sentences in some language--~-is valid
if it does what it purports to do. Thus, as is noted by Forrester6 and
Hermann7the question of validitw iz ivextricably intertwined with the
ais case) a rorecasting syscem will be LuC. A
nucber of possible purposes and criteria of validity appropriate to
these purposes will be treated subsequently. However, we can now state
the sezantic conception of validity being employed iﬁ this chapter. A
theory, T, is valid with respect to purpose, P, to the extent T achieves
P. Relating validity to purpose, is, of course, c;ﬁpatible with an
extrenely pragmatic view of theory evaluation. This compatibility,
howevnr, does not require that we adopt such a pragmatic view. One
might argue, for example, that the purpooe of a scientific theory is to

. 8
generate (or be capable of generating) true sentences. Thus, the test

of "alldlt} of a scfent' fic theory is whether the sentences comprising

the :heory (as well as those logically irplied by these sentences) are

true. That is to say, for a scientist taking this position to assert

that T is a valid theory is equivaleat to his asserting that the sentences

comprising T are true. Note again that this semantic defirnition of
validity does not entail any parti:uiar metliodological position as to
how a particular theory is known o e valid (i.e., known to consist

of trua sentences). For example, it miy

sht be argued that the goal of

6J.W. Forrester, Industrial Dynamics (Cumbridge: MIT Press, 1961).

7C.F. lermann, 'Validation Problems in Games and Simulations."

8See K.R. Popper, Conjectures unid M~futatioes: The Growth of Scisntific

Knowledze, Harper Torchbooks (1955) pp. 223 E£.



-9-

science is to construct true theories (i.e., theories whose sentences

are true) and yet still argue that it can never be known whether aay

2 q - - 5 o, - - -
Tazt nwepe 2nd thoasaloce De 5002 s0rE O

LAy

qewd st g.- . YT |
pasILst.ar Janianc: L3 il

alsssicazivnsss racher than a veriticationist.

1

The important point here is that the validity of a theory is
contingent upon its purpose(s) and therefore it makes little sense to
inquire of the validity of a theory vithout inquiring as to its purpose(s).
Purpose is just ome of the factors that affect the relationship between
a forecast and the theory used to generate it. Tﬁé most important of
these issues must be considered in greater detail.
SOME CONSIDERATIONS AFFECTING THE RELATIONSHIP
-~ BETWEEN THEORY AND FORECAST . . :
Let us take a brief review. The theories of interest in this

. chapter rust generate forecasts, that is, statements concerning changes

.o T

in the values of objects ;t different points in time. We contend in
:%ﬂig bhéﬁéé;-fhat thé;queéEion of forocast validitf is aéf&ail& dﬁé af
using the forecast to assess the validity of the theory that generated
the predictions. The assertion that under certain conditions a parti-
cular pattern of events will occur during some future period.of time
suggests an obvious criterioan for establishing validity of the theory.
1f the specified conditions transpired, did the projected patterm occur
as predicted? The accuracy of forecasts is certainly an essential

feature of the validation effort, but a number of issues wust be taken

into account in evaluating the relationship between a theory and its

ESe

foraca

“
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is we noted at the end of the previous section, no discussion of
the factors that affact the interpretation of the rclationship between
forecast validity and the theory which gonerated it would be complete
wizhous somsideracion V€ =he purpose the user intends to make of boch
the theory and the horecaacs; Any interpfetacion of the aecufacy of.a
forecast as an indicator of the adequacy of a theory must be evaluated
in terms of the purposes of the user. As purposes vary 50 does the
degree of tolerance in goodnass of fit between forecasts and observed - -7 I
patterns of events. In faet, the user's purpose shguld determine whether
inferences about the theory from confirmed fcrecast; are of major importance.
Elsavhere some distinctive purposes of simulations (ome type of theory)
have been described together with their iriplications for validity. Among
the purposes ment1oned were (a) the discovery of altefnatiVes, (b) the

evaluation of alternmative outcomes, (c) prediction, (d) instruction, (e)

_;ponstruqtiop_oe hypotheses. and theor/, ad, (L) the ewploratxon of non-r;~ .

exi:ten; unxverses. For the present, however, we need only establlsh .

" that the user's popO;E w111 make a difference. For example, if the - CRreR

user seeks explanation for why certain events transpire, then the con-
firmed forecest may be of minimal value in assessing a theory's adequacy.
It is quite possible for a theory involving u number of stochastic processes
to yield accurate forecasts about a closed system without providing nuch
insight into why the observad patterr wccurs when it does. With respect
to the degree of accuracy in for sting, numerous illustrations come

to pind. A scholar dsveloping a theory which estimates the rate of inter-
acticn beticeen nations ef cpposing military alliances given various

levels of interstate conflict in the international system may find

e e -

..._..._ g o - emte L0 e

-




" the latter's rate of growth in both military and gdbﬁBmic capability

L

suppart for his theory in 2 goodnes: of fit ratio that remains quite

modest. On the other hand, a theory that estimated the number of ICBEM

launzizs rhat 2o:1d be heilt by either the Sovieo Uzion or the Unitad
States uithout decection 7 the other side ™would have to have a much

better predictive capability if it were to be used as the basis for
signing, or not signing, an arms limitation agreement. In assessing
the degree of accuracy necessa*y for the usgr s purpose one- crlterlon
must be the alternative available for forecasting. 1In statistical
tests, forecast performance is often compared to chance, but that may
not be the relevant standard in a particulacr case.

Another issue we must address jis probability as opposed to deter-

ninism in the theory. Suppose we have a theory which leads to the

following assertion: If nations of the world are ranked according

_to nlllgar} and econoa;p canab 11t], the f1rst~ranL d natlon will

v-'--

P ", e - - I AT

alvays initiate war with tte secon -ranked nation, f--and only lf--
relative to the first-ranked nation will lead to a reversal of ranks
within five years. Such a statement can be contrasted with one which
concludes that the first-rznked nation is more likely to initiate war
2gainst the secornd if its projected cconomic and military growth rate

will cause it to overtake th

Y

first-ranked nation within five years.
The first statemant claims to coutain all the conditions that are
necessary to produce the projected outcome and that the outcome occur
every tiie the conditions are met. The second assertion conteads oaly
that tle specified corditions fa:zoase the likeliliood of the outcowre.

Alchough the example may seem a bit far-ietched, some thoories can
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are held to be completely determined by the
coufiguration of specified conditions; whercas others arc probabilistic
theories, the most sophisticated of which may be able to estimate tlhe

| . oL . 9 .
wruapllity asyociate: : nt possible vuz cones . When the

theory's specified prior condi’ions are not related in a deterministic
fashion to the estimated citcome, a forecasting exercise cannot provide

insight into the theory's degree of ralidity without consideration of

the impact of exoganous varishles. Moreover, even in the case of the - S
deterministic theory, tle lack of congruity between forecast and out-
corme may lead no further than to recasting the relationship in probabi-

listic terms.

A deterministic theory yields a set of expected values in some

future state but makes ro provision for the outcome if the ekpected

values do not occur. It iz as if our theory projected the rate of

PR

decent of 2 ball of a cartain mass dowm an-inclined-<plane having 'ﬁﬁ'*'~‘*‘~'“‘*"*"

is a certain nu ber ot degrees from horxzoqtal but taklng

e o LSS e N T R

f friction r;sulting the air density, the surface of the
Or, consider the example of theory that projects

that a certain rate of ecoronic developmant im a less developed country

will begin, at a given point, to generate a cectain amount of capital.
Thes:z theories neglect what happens if the forecasts are not fulfilled--

the amount of friction drastically slows the ball or intermal revolution

SThe distinction batueea the projected outcomes from probabilistic as

conpared to deterministic thaories overlaps somewhat with Choucri's

distinction betwesz dicticns and forecasts. We maintain, however,
thas a detesministils ory could still producc a forecast in Choucri's

seas2 o the gem ar discussion in Chapter 1.
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slows capital formatioa. If the distribution of cutcomes around the
projected one involve only gradual deviations, we still might give the
theory "high marks" evea i€ slizht crrors occur. IF the distribution
¢f ouzvunes surrounding the one that is Jorecasted falls ofZ shazply,
then a deterministic theory poses severe problems--particularly if
the forecasted outcome is regarded as desirable and those around it

appear undesirable. Thus, tcor example, instead of capital formation

= 2 2 e -5y o (eI

a coﬁntry exﬁeriences.revoiufion.. Therefore, althougﬁ foéécésts
of a deterministic theory may more readily be tested for their validity,
inaccuracies may be more difficult to interpret (i.e., how far off is
the actual outcome?) and pose serionus difficulties for some purposes
(e.5., policy analysis). r

There is a courterpart in the reference system to the deterministic-

probabilistic characteristics of theorics. We must consider the actual

sl o

~ "distribution of the forecasted evants in international relations. Are

thg occurrences considercd uaique and ron-current or are they repeated
regularly? Examples of the former include the death of Mao or the
acquisition of nuclear weapons by Jaran, Uiwercas the latter include

such things as changes in politizazl l-adership of a country or the rate

of diffusion of a technolcgy. If the phinomena that are the subject

of the theory reoccur in the raferencs aystem, we need to take into

account the frequeacy of their appearance. Ace they frequent occurrences--
such as diplomatic exchanges or tradce rvegotiations--or relatively less
frequent--such as inter-state wars or global economic depressions?

e,
3

Suppose that a theory forecasts he ncobubility of the outbreak of war

under ccrtain conditions is .75 and Iin subsequent actuality tha conditions
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are fulfilled but no war occurs. Owver a series of such forecasts we
could esteblish vhether tne forecasts correspond to events thrce-fourths
redicted avants occurred
tie set of conditions
the theory. Then we would have a situation comparable to that used

in veather forecasts of precipitation. ("The probability of rain in

the next 24 hours is 80 percont--or more prec1sely, the probablllty of

- - R -y o

precipitation is 80 perceant under conditions such as those that are

expacted to prevail in this locality during the next 24 hours.") Un-
fortunately, there are numerous events in international relations that
do not occur with the frequency with vhich rain falls on many parts of
the earth. Thus, we have a situation in which a theory can predict a
pattern of occurrences which do not occur in the real world with suf-

ficizat rezularity to assess with confidsnce for forecasts,

= = - . i s e

- Ome thoughtiul cricic ras charged that in his previous writing on

v

the subject, the first author has failed to consider that an error ia
forecasiing (or cther criterion for validating a model) can result from
a misinterpretation of the reference system--or "real world"--rather
a ; 10 . : e : ;
thar from an inndequate model. The charge highlignts another problem
al relationship between forecasts and theory. When an
rcasts and subsequent developments, one

night ask whether it results from the thoory--let us call it theory X--

that led to the forecasts that is unsatisfactory or tha theory--designated

n Complex Exparimentation,” Experimental
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theory Y--used to observe and interpret the reference systen? When an
astronomer calculates froz deflectinns in the movement of other bodies
in our solar system that a previously undetected planet should be
osservable ac a certain poiat in spale ayd none s Zvued, is the

astronomer's theory of the missing planet wrong or should we re-exanine

the theory of optics or the theory for locating other objects in space

relative to the earth? If a simulation forecasts a certain pattern of

national economic growth which is not substantiated in subsequent
economic activity as measured by the Gross National Product, do we re-
examine the simulation or the indicator of actual gconomic performance?
Certainly, a committed scientist ought to consider all such avenues

in cases of unconfirmed forecasts. It ought to be possible for him to
develop a strategy for determinxnv witich explanation for the lack of a
confirmed forecast he should pursue first. (Has the theory of optics
been substantiated Lndependently in other tests? Does the presept

test use GNP in ways the measure has not pruvxously been used’) Given
the relative newness of sirulaticas in international relations and thne
restricted presentation that c¢xists in any simulativn, it is easy to
conclude that inaccurate forecasts are indicative of inadequate simula-
tions. Perhaps, such inferences are Loo casy. Our conceptualization

and observation techaniques in iaternaztivual relatiors have seldom been
confirmed in a systematic fashicn. Ia a given 2rea of international
relations there may te no definition of the key concepts, no explicit
statement of assumptions, and vary elastic measures of observation. Under

such circumstances, the schnlar must be acutely sensitive to the possibility

that his means for verifying cha {orecasts require carcful examination.




Aithough it is always desirabie to check the theorices of observation
on used in coafirming forecasts, the tendency to deo so
is greatecr the nore discrenancy occurs between forecast and subsequent
\

gvents, Anooler tvoe ol 2rodl i T iastaaces In which the gooudness
of fit derw22n forzcast and ave ¢ substantiel., low confidencly
can ve infer from such verisimilitude to the theory assumed to have
accounted for the observed developments? There is the possibility that
the corrcspondence of events and forecasts is the product of a spurious
correlation, coincidence, or an overdetermined event. &he appearanée of
a2 substantial goodness of fit that actually results from fortuity should
be eliminatad by repeated forecasting attempts that would reveal the
coincidence as random error. Repeated tests should also reveal those
situations which are overdetermined--that is, outcomes that result. from -.

any of several different factors and all of which happen to be present

ja a givea instance. Across a variety of forecast occasions, some of

. R 1 10r

- ey . eaide A vd e, sa t P

h ]

the relevant exogenous conditions may not occur, and those accounted

for in the theory will be responsible for the observed result, Some-

vhat more troublesome is the systematic error in the form of a spurious
correlation. Althouzh rcpeated forecast efforts may reveal the presence
of this problem, one can put the theory in an operational form--or
sirmulation--and conduct seasitivity tests to determine the effects of
individual components on tha outcome when other elements are held
constaut.
referaence to sensitivity tasting as a weans of checking on

covrelatiens
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ia this section. In order to clarify these problems that can affect
the assumed relationship batwzen a forecast and the theory that geacrated
it, we must exanine diractly the theory. TFor spurious corrzelatioas, we
want Lo councuct sensitivity tests ou tie theory. To decermine the
implications for forecastingrof the user's purpose, we need to examine
the theory for its correspondence with such purposes. If we have a
deterministic theory, we need to identify with special care the exogenous
variables not contained in the theory that could alter the forecast,
Should the theory predict rare events in the refef;hce system, we need
to establish estimates of our confidence in the theory independently of
its forecasts of those infrequent occurrences. (We will return to this
) point in the discussion of plausibility in the next section.) Again, in
LA P . 5 A
i deciding between errors in theories that generate forecasts and error:
in theories involved in assessing the actual occurrences in intermational
~politics, we must move outside the fdrecasts themselves. In short,
issues that can affect our inferences about theory which are made from
confirmed forecasts, require us to dcal directly with the source. This
observation is one reason vhy we contend that validity of more than the
forecast itself requires that the sourca of the forecast be an explicit
theory. Unless the source of th:z foracast reveals its components and

their relationships, resoluticn of the ivsues discussed in this section

often becomes impossible,

VALIDATING Ti FIREZASTS

e’}

Assuniag that ve want to make infercaces about the future predictive

capability of the source of a forecast (a theory) and that we can manage
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the kinds of diificuities outlined in the previous section, the task re-

nzins o2 determining the accuracy or goodnass of fit between the forecast

and =u5seguant aveats. Afiar all it iy from this degvee of congTusnc.e

thel we move T2 infercices gboul the theorsy chat gensrated the forecastc, .
(=]

In this section we consider two aspects of validating forecasts--plausi-
bility and empirical verification.

Although validation is often thought of as exclusively an emp;rical
exercise, at the time a forecast is made it attempt to describe.futurg
eveats for waich we have no irmediate empirical capability for validating,
Eecause this is the case, and because the careful validation of forecasts
can often be expensive in time and money, we ought to satisfy ourselves

that such an effort is justified. Of course, this justification depends

in part on the user's purpose. It should also depend on the plausibility

of th

"

fcrecasts, that is, the contextual constraints which must not be

ol Jara vl
T i

e&ceéded if forecasts are Eo be taken seriously:. Wéfﬁigﬁi bégiﬁ By é;n;.
sidering the cantion of Iiewzll and Simon who observe: e . -
pility of a fundamantal hypothesis about thé

sorld is almost alweys time-depeadent. Hypotheses are

seldon plausible vhen they are new and.have not yet

beea widely accepted. If empirical evidence supports

a2 hvpothasis increasingly, and if the hypothesis suc-

ceeds in providing explanations for a significaant range

: . 11
of phenomena it bacomes more and more plausible,
1! 1 .
A, hevwell and H.A, Simon, Human Problem Solving (Englewood Cliffs, N.J.:
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This psychological relationship betveen "plausibility" and "empirical
success' mitigzates ageinst using plausibility as a sole criterion for

3 s s = . . 12
validating forecascs. lieverthelass, o3 Kanter and Thorson~™

nota, we
worid not advocate important policy changes ia our accions ii the cheu-
retically predicted consequences were not at least plausible. Because
this is the case, plausibility is likely to be a necessary althougn
certainly not a sufficient condition for evaluating the validity of a
forecast, This is especially true when our forecast assumes policy
relevance. %

One method of estimating plausibility is to consult with people
who deal with the empirical domain being projected. Policy planners,
for example, often have expectat;qns about the phenomena with which
they operate routinely and they make informal judgments regarding the
probable consequencas of actions. Thw evaluation of thesc experts
gff;rs a'Qalﬁésle sdﬂfé;?Zf Enféfmation. Indeed, this is liﬁéi; to be
an arez of the policy maker's comparative advantage with which social »
scientists interested in making pnlicy inputs will have to pay more
attention in the future.

Another method of testing plausibilily is to see whether the
forecast violates any logical coastr:ints. Occasionally, a theory twhich
generates plausible forecasts waen cthe values of variables are held to
expected or previous levels, yield; 2hsurd results if certain valuas

exceed "normal" levels. For exampl:e, education planners argued for a

theory vhich predicted exponeatial enrollment growth. Predictions fron

IZA. Kanter and S.J. Thorson, ''The Wezpoas Procurement Process: Choosing

Among Compating Theories," Public Policy 20 (Fall 1972).
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the theory seemed to fit the data very well until about 1959. After

that point the model predicted exceedingly largec student enrollments.

By the year 2050 the nu=ber of U.S. college students was predicted to
1 3 s b 3 1"

2uceed tle toral predicied population of the United S:taces, 13 Systens

stressing of this kind is frequently ignored becasue the theory makes

quite pluusible predictions in shorter time frames or for more normal

ranges of events., A "quick and dirty" sensitivity tes: ma reveal that
S q Yy y y

much of the process about which a théory foracasts is not yet ﬁnderstood.
Turning to the empirical aspects of validation, one of thekimportant

questions concerns how cuch of a theory need be included in the statistical

attempts at verification. In complex theories with a large number of

variables, one possible strategy is to treat the theory in subdivisions .

with forecasts from each module. Obviously in large, rich theories it

wvould be desirbale freom both a financial aspeet as well as a logical

aspact to test subsecticns inéebendently. 'Computer‘COStérréach astronomicél

levels when the number of variables and interrelationships becomes large.

In addition, "it becomes increasingly difficult to identify the reason

for errors in forecasts when vsing numerous variables. This problem is

especially acute vhea we have reason Lo believe that the indepéndent

variables are not lineraly independent of each other.l4 Ando, Fisher

Tnis example is described core fully in A. Kanter and S.J. Thorson,
"The Weapons Procure-snt Process.”

13520 N.R. Draper and H. Snith, Aoplied Rezression Analysis (New York:

ods of Correlationnl
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and Sinonls, hosiever, have demonstrated that if we are dealing with
linear systeas in our theory and our system is cnmpletely decomposable
{tt4z is, the variance to be accounted for is explanudle by the varlables
ja each dacomposcd sudset), we will not do an injustice to our theory

by validatirg each of the subsections independently. They proceed to
show that it is more frequently the case that the subsystems are only

partially decomposable (most, but not all, variance is explanable by _

variables within the subset). In such cases the subsystems can be

“ra

treated independently only over short periods of time. Over long

periods of time interaction between subsystems becomes dominant. Thus

in longer range forecasting it is generzlly an unwise strategy to attempt
to break a theory into more manageable subsets having fewer variatles.

This conclusion is similar to that of George who suggests that, at least

’ .
s Ay, o - )

for policy-making, the

e (TSRS - Lt " -

o;;es with more variables may have gréacar utiliCy.16
The number of statistical Eechniques pocencially uséfui.in testing .

the validity of forecasts is eutremely 1arge.17 Most of then require

additicnal assumptions not requircd in cross-sectional analysis, however.

For example, if we want tc determine the relative importance of particular

154, Ando, F.M, Fisher, and li,A. 3iccn, eds., Essays on the Stricture

of Saocial Scieace Models (Cumbridse: LT Press, 1963).

164, George, "Introduction,” in A.i. George, D.K. Hall and W.R. Sizoas

The Limits of Cc:rcive Diplomicy (Bnston: Little Browm, 1971), p. xvi.

ile

or 2 discussion of specifis Lests, see T.H. Naylor, ed., Computer

Cm——e

Simulaticn Ewneriments with lodeis of Zcononic Systems (New York:

Wiley, 1971).

v
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indupendenat variables using normal variance accounting techaiques,
generally the ordinary least squares is not an appropriate technigue

for testing the significance of eac

=P

variable, {ibbsls states that

-1 2uz0 currelaticn occurs in our diszusbance cernms, ordiﬂacy ilwast
squares leads to a serious overestimation of the impact of independent
variables., This impact can be subdivided into two particular classes.
Ia the first case, when there are no lag variables in the analysis, the
overestimation effects do not influence the prediction of the regression

coefficient but they do affect the importance of the T test or the

multiple RZ. In the second case vhere lag variables are included in the

an2lysis, not only are the above affects noticed, but the zctual level

of the regression coefficients is influenced in Such a way that usually

tre pon-laoved variables' mportance is decreased and the lag variable's

importance is ircreased. These increases and decreases can be of a

magnitude of three to'four hundred percent;~ "+ &=t sacmns s e T

Another factor in the validation of forecasts from a theory is the

neel for coasistence in the level of aggregation employed in thg theory,

the forecast, and ths test data, If, for instance, the unit of time
employed in our forecast is the foreign policy act but the data are

gcragated iato no1th1/ or yearly units, the ldentlfycatlon of the true
19

€

. -~

explanatory variables is difficult. The reason is that the across

13D.A. Hibbs, "Problems of Statistical Estimation and Causal Inference

in Dynazic, Time-Series Regression llodels." Paper prepared for

delivery at the 1972 nmeetings of the American Political Scienc
Assogistion, Was<!.lugtoz, D.C.

Wg

e Trvnston, Hoonomatvic Mathods (New Yor.: McGraw-Hill 1972),
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time fluctuatioas considered important in making forecasts would be

lost or obscured in the larger units of analysis.zo That particularly

uo. 2l c2sulss cun be achileved withou: due coasideration of the theo-
recical implicacions for choosing difZerent time frames or making Jii-

fering assumptions about the auto regressive affects of error is certainly
not a new finding. Yulez1 deronstrated that varying the lags in one's
. data can produce contradictory expectations.
The importance of the Ando and Fisher theory,22 the summary of
auto correlative effects by Hibb523 and the levels of analysis problem
is that particular care rust be taken when one begins the statistical
validation of forecasts. It is important to keep in mind that we cannot

simply rely on statistical analysis free from theoretical concerns to

derive a validated forecast.

20g,m. Orcutt, H.W. Watts, aad J.?. Zdwards,'Data Aggregation and Infor-

8).

mation Loss," Americén 5201omi£ Boview 63 tSéptember 155
21G.U. Yule, '"Way Do We Sometines (ot YMonsanse Correlatioas Between
Time--Serics?" Journal of the faval dtatistical Society, LXXX1X

(January 1926).

ZZA. Ando, F.M. Fisher, and H.A, Siwona, Essays on the Structure of

ence Yodels.

b
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y 23p..., Eibbs, "Problems of Statis=ic:l Estimation."




