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FOREWORD

This vas written as an (extended) ebstract of a talk given at
the December 1960 meetings of the American Economic Association, originally
entitled “Interrelatfonship of Strategic Objectives,” but delivered under
the title of "The Crude Analysis of Stratsgic Choices.” It is based en-
tirely on lscture III, "Analysis of Conflict,”™ from my Lowell lectures on
*The Art of Coercion,” given in Boston in March, 1959.

I plan to publish in this form a much longer treatment of this sube
Jeot, including specific examples illustrating the analysis and epplice-
tions to a variety of topics, including problema of stability, Type II
dsterrence, and nuclear dlaclomail.
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THE CRUDE ANALYSIS OF STRATEGIC CHOICES

Many of the significent implications for U.8. military objectives
of specific military choices--such as the introduction of a new weapons
syetem, a change in basing or deployment, new operational procedures or
protective measures--depend upon their impact on the limited set of U.S.

&nd Soviet “decision elements” shown in the following diagrem:

Soviet Union
uU.S8
wait Strike (p)
Walt cccececccacncas - ull, vll u12’v2l
gtrike (g)--.coveenan Ugya¥yo L

We shall not cry to define a “game" corresponding Lo this schema, though
the format might sygaest that interpretation; rather, it depicts scme
major, interrelated elements in two concurrent U.S. end Soviet “"decision
problems”: whether or not to lsunch an all-out nuclear attack upon the
opponent. "Strike" denotes such an attack; the "Wait" strategy may be
interpreted either as a "representative" or as a "best” alternative to
Strike. The inclueion of a U.8. Strike strategy does not imply active
consideration of such an alternative at any given moment; as a possibility,
it is relavant particularly to Soviet calculations, for reasons indicated
below.

The u's and v's ere, respectively, U.S, snd Soviet "von Neumanne
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Morgenstern utilities"l for certain (highly aggregated) consequences of
their actions; "p" and "q" are, resvectively, tne U.S. and Sovie D=
Jective probabilities (expectations, estimates of likelihood) thot a
choice of Wait will encounter an opponent's choice of Strike during e
certain time period. Though all of these are "subjective" varisbles,
they clearly depend upon estimates of objective outcomes under specified
circumstances, based upon some form of explicit or tacit "systems enalysis."”
For purposes of this discussion, the v's may be regarded as U.S5. estimates
of Soviet utilities, estimates which are not held with perfect confidence.

221 and ¥,, are thus, respectively, U.S. and Soviet utility payoffs
for “strike first" outcomes: the consequences of a surprise nuclear
attack upon the opponent. 912 and ¥,, 8re "strike second" payoffs, re-
flecting the consequences of being struck first by the opponent. -gll and
vy, are "no all-out war" payoffs, corresponding to situations in which
neither opponent chooses Strike.?

The precise effects of a change in militery "posture,” hardware,
policy or plans upon these eight varisbles (including p and 3) are, of
course, hard to determine, uncertain, and subjJect to controversy; never-

theless, rough estimates are often made, end these are, in fact, the basis

1I.e. ;s they indicate not merely order of preference emong these out-
comes but the decision-meker's preferences emong "gembles": strategies
which offer a set of ponssible outccocmes with glven subjective probabilities.
It is assumed here that utility numbers can be assigned to outcomes eo that
the decision-meker's actual cholces smong strategles can be described as
mexinizing the "mathematical expectation of utility," the average of thesge
utllities weighted by their respective subjective probabilities,

2The utility subscripts have becn chosen to show coxresponding elew
ments in the concuxront, related but separatc U.S. and Soviel decision
problems; if a "gome" formulatieon were being follewed, the subseripts for
the y's wvould be transposed.
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for most policy recomuendations &s to choices among military alternatives.
indeed, many such recamendations reflect estimates of effects only upon
scme subset (e.g., one) of these eight factors. The above schema has the
advantage of directing attention at least to these eight, gross consequences
of a military change. A typicasl, mejor militery innovation will affect all
of these variables, and in what may be oppocing directions for & given or
for different military objectives. Within a given set of strategic pollicy
alternatives, "conflicts” mey be inescapable; en improvament in terms of
one dimension of choice (one military sub-goal) mey be unaveidably
associated with losses with respect to eancther. Analyses which ignore
several of these dimensions are thus likely to be inadegquate. Isolated
sub-optimizing proceases which overlook "conflicts” and “gpill-over effects”
among related sub«goals may end by lowering overall military security rather
than raising it.

While the sbove highly simplified end ebstract sghema can by no
means be regarded as ean sdequate model for the comparison of U.S. military
alternatives, it moy represent a minimum framevork which 1s an edvance
over that implicit in much current discussion. Assuming that it is possible
to estimate the gross effects of & major military innovotion (e.g., an
airborne elert, the introduction of IREM's in Europe, a fallout shelter

program) upon the factors in this schemn,3

the Question arises: what
effects, or camplexes of effects, are "good"? For practical purposes the
overall goal of enhancing military security--reducing the likelihood of

mejor losses from the threat or use of enemy military force--must be broken

3mer these estimetes are derived, end wvhether or not they are
"relioblae," the schema can be helpful in deriving their pollcy implications,
in oxdexr to test the “eonsisteney" of given policy rascoumendationg with
coxrraecponding estimates end objectives.
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down into militery eub-geals, & list of spacificd strutagic objectives.
Scae of these correspond directly to elements in our schema. Thus, it is
& major U.8. objective to lower p: roughly, to "improve the reliability
of dotorrence." ILikewise, there 1s the goal -of reising U, 53 improving
the strike-second outcome if deterrence chould fail. Possible conflicts
between thege two sub-goals are well known. However, by guerantesing
retaliation (lowering ‘-’-21" it may be possible tc lower p greatly, more
than canpensating for the lower Yo which is associsted with the low Yo

But what is the effect upon p of improving by by planning sounterforce

o2
tactics, or introducing civil defense? To answer this sort of qQuestion we
must look at the impact not only upon Y0 but upon all the elements in
this fremewvork, for p depends upon the whole configurstion of factors in
rather s complex way.

To the extent thst a Soviet S8trike represents a dealiberate decision,
it must refleot the fact that in Soviet calculntions of payoffs and like-
lihoods at some moment Strike appeared prefersble to its bast alternative.
The goal of the U.8. "deterrence”™ policy is to ensure that this never
erises: that at al)l times Strike appears inferior in Goviet calculations
to ecme alternative ("Wait"). In our schema this condition appears
equivalently as:
(1) v(Wait) > v(Strike), where V is the Soviet utility function; or
(2) (l-q,)vu+q.v ~¥y > 03 or
(3) (vyy=vpy) =a(vyy-vy,) > 0.

Even though U.8. estimates may indicate that this condibtlon holds

&t & given =tiickt, p may not ke 03 some V.8, unoertainty (2 > 0) moy
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reaein, © reflecting:

(a) the possibility that U.S. estimates are critically mistekens

(b) the possidbility that factors affecting Soviet calculations
may chenge eritically within the relevant peried;

(c) the possibility that Soviet behavior may be non-calculated,
impulsive or erratic, imperfectly coordinated, or subject to "unauthorized
ections” by subordinstes.

Each of these likelihoods is likely to be smaller, the larger the
interval, V(Wait) -v( !3’&;:1‘11:9).h Other things being equal, the "worse"
Strike appears relative to 1ts best alternative, then the more likely
that the Soviets are "deterred,” the more likely that they will stay
daterred as payoffs undergo exogenous shifts, and the more care that
Soviet decislon-makers will take to avoid accidents, false alarms, hasty
decisions, unguthorized actions, or uncoordinated, unmonitored policies.
The gize of this Interval, then, provides & sub-criterion among military
choices onr the path towards lower p. It is, in effect, an index of the
sensitivity of the Soviet decisicn to "counter-deterrent” shifts in pay-
offs (if qQ is given), such as: (a) & drop in the "no all-out war" out-
came V,, (due to Soviet losaes or expectation of losses in a limited wvar,
ehifts in prestige, influence or alliances, "cold war™ failures, domestic
set-becks or uprisings, political rivalries with third parties); (b) e
drop in the Soviet "strike second" outcome Y12 (due to increaged U, S.

force sigze or eability to exploit weaknesses in Soviet warning systems or

uA wnit intervel having been established by the arbitrary assign-
ment, say, of values O and 10Q to two specified outcames.

il e
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dcfenses, or prospect of U.8. “"ennihilation tactics” in a ¥.8. first
strike); a rise in the Soviet "strike first” outcome Yoy (a reduction in
U.8. "strike secor " or retaliatory capability, due to changes either in
U.8. or in Soviet posture procedures, tactics). The larger the interval,
V(Wait)-V(8trike), the larger (in utility terms) the payoff "disturbances”
required to make Strike appear preferable to Wait. This might be
regarded as one index of the “reliability of deterrence.”

Another important index of this reliability is the sensitivity of
the Soviet decision to shifts in g, the Boviet expectation of a U.B.
first strike.

To understand vhy g is relevant at all to the Soviet cholce, let
us recall the earlier condition of deterrence:

V(Wait)-V(Strike) » (vn-val) - q(vn-vle) > 0.
Since typically v 11 > v 10 it follows that a pecessary condition for
deterrence 1s:

("11'”a1) >0, or vy; > v, .
It cannot be taken for granted that this condition will hold; it does not
follow automatically from the existence on both sides of auclear 'wea.pomnS
But in any case, this condition is not sufficient. Perhaps the most
signficant aspect of the current strategic balance 4s that, under typical

conditions of technology and posture:6

5ps Albert Wohlstetter has pointed out, U.5. retaliatory power could
be so vulnexreble to a Soviet "no warning” attack eas to promice less
daestruction than the Russians have suffered historically, whereas the
"no wvar" cutcome could, under abnormal conditions, appear very bad indeed.
("The Delicate Balence of Terror,"” Foreien Affairs, Vol. 37, No. 2,
Januery 1959, p. 222.)

s}iany of the implications of this relationship between the "strike
Lirst" and "sirike sccond" outcomes ure exposed in Wohlaoscetiter's brilliant
and exxthoritastive artiele, op. eit. In part, the present approach is an
tttempt to formalize some of the propositions in Wohlstettexr's discusalon.
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va > v12'
It followe that deterrence can fail [(vu-vzl)-q(vu-vla) < 0}, even
though (vu-va) is positive and large: 1if q, the Soviet expectetion of
a U.8. 8trike, 1s sufficiently grest.

An important question 18: How high would q have to bdbe to make
Strike appear preferable to the Soviets? A threshold value G, below
vhich the Soviets would be deterred and above which they would prefer
Strike, is given by:

(vll-val)-'i;'(vll-vle) «0, ord="11"V21.
1112

We will refer to §, that probability of a U.S., Strike which would, with
given Soviet payoffs, make the Soviets indifferent between Strike and
Wait, as the "critical risk” of & U.S. Strike. This threshold expecta-
tion, defined as a function of Boviet payoffs, seems a highly significant
property of the payoff structure. Among the most important consequences
of military choices is their impact upon this parameter, which serves as
an index of the sensitivity of the Soviet decision to their expectation
of being struck.

Extreme vulnerability of the U.S. retaliatory force can imply a low
Soviet eriticel risk. It leads to an extreme advantage of the "strike
L£irst” over the "strike eecond” outcome, with (vll- 12) much greater

then (vn With the resulting low ¥, the Soviets would find Btrike

Vo)
preferable if they attached even moderaste likelihood to a future U.8.
Btrike. This is clearly an undesirable state of affairs; a Soviet
Btrike covld eppear & raticnal response even 10 highly embiguous indie

catiens of a U.S. attack, of the sort generated periodically by any

wvarning eystem, Under the generanl objective of irproving the "reliability
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of deterrence” 1t seems desirable to reduce the sensitivity of the SBoviet
decision to fluctuations in q; thus, it becomes & aub-goal to increase the
critical risk of G.

The principal method of achieving high @ -~ implying thet the Eoviets
will not prefer 8trike to Walt unless they are very sure of a U.S. Btrike ==
18 to reduce the vulnerability of the U.8. retaliatory force by measurcs
which do not improve markedly the U.8. "strike first" capability: e.g.,
the replacing of highly vulnerable weapons by Polaris esubmarines, eirborne
alexrt, hardened or land mobile missilea. As Yoy is lowered relative to
Yipor @ situation is approached in which the Soviets would prefer Weit even
if they were certain that the United States would attack (§ = 1, correspond-

7
ing to y,, = 3_12).

21

A further sub-goal, towards improving the reliability of deterrence
and lowering p, is to lower g, the Soviet expectation of a U.8. Strike.
Most military choices operate directly upon payoffs, U.S. and Soviet, with
indirect effects on expectations. Changes in U.S. payoffs will influence
q by affecting the Soviet image of the U.8. rational incentives to Strike.
Just as p corresponds to the U.8. ectimate of the reliability of U.S.
deterrence, q is essentially the Soviet estimate of the reliability of

Soviet deterrence. To lower q, then, 1s to increase, in Boviet eyes,

7Conce:|.vab1y, this result might be nailed home by making ¥,, eppear
worse than V)03 Suppose that the Soviets were led to fear U.8. "annihilation

tactics” with a large reteliatory force in case of a Soviet f{irst strike,
but were also made aware that the Unitcd States was preparing for a strictly
countemmilitary cearpaign, avoiding citics end aining at quick cessation, if
wvar should arise under eny other circungstances. 8ce Hemzan Xalm, On

Thermoruclenr War (Princeton, 1560), pp. 162-189.
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indices of the reliebility of Boviet decterrencs which are analogous to
indices of U.8. deterrence: to increase U(Wait)-U(Btrike) in U.8. celcue

lations; to increase p = W1 =Yy » the U.3, "eritical risk"; to lower 2.8

%142

This adds two new criteria of choice (lowering p being already included)
to our list of military sub-goals.

Having presented eome apparatus of analysis at this length, there is
little space in which to apply it here. Let us consider one example, by
now rather femiliar. 8Suppose that, as 18 frequently done, lowering the
Boviet "strike first” outcome ¥y, Vvere taken as the only significant sudb-
goal under the obJjective of improving the reliability of deterrence; and
suppose it were proposed to achieve this by emplacing "soft," fixed, slow-
reaction IREM's in Eurcpe. Like any increase in our inventory of coffensive
veapons, this move wvould tend to decrease V., . But only e little; fixed
IREM's are subject to no-warning attack by large numbers of accurate,
high-yield Soviet medium-range missiles and bombers, and their existence
would have a small or negligible effect on the expected outcome of e welle
planned Boviet SBtrike. Even so, if other effects were ignored, as thay
often are, the move could seem desirsble on the basis of this one
criterion.

However, if we ack the impact of this move upon the other factors in
our schema, conflicts with other criteria are likely to emerge. The most

marked effects of the innovation would probably be: (a) a sharp decrease

BAn interdepcrdence beiwean p and q emerges here; it has been adbly

explored under tue heading, "The Reciprocal Fear of furprise Attack,” by
Themas 8chelling, in The Strategy of Conflict (Harveard, 1960), pp. 207-
229. I would suggest, without devoleping the point here, that this
interasctien is moot significent wvhon T exd 7, the U.3. end SBoviet oritical
rlcks, ars bcth lov.




-

T T L L S LU PP T Ty U

SO D B APED WIS s ¢

P-2183

10~

in Y the Soviet "etrike second” cutcome; (b) a sharp increase in L
the U.8. "strike first" outcoms. Neither of these effects, at first
glance, might seem undesireble in themselves, to count as "costs.” Yet
the drop in ¥Y.» relative to Yo would imply e lower Soviet eritical

riek T3 1t would take less assurcance than before of & U.S. Strike to

make a Soviet Strike seem preferable. And mennwhile, the actunl Soviet
expectatlon g might be increased; for the rise in vy relative to 312
(vhich would change negligibly) would mean lower U.D. critical riek P, and
for given p & recduced interval U(Wait)-U(Btrike), so that Eoviet Jeterrence
would aprear less reliable than before.9 Thus, the seversl criterie ve
have considered for the reliability of U.S. deterrence would indicate that

this move might be associated with hirher p then before.lo

Furthermore,
Soviet rccognitions of this effect could lead, via Schellinz's "reciprocal
fear of surprise attack,” to higher q and a further upvard pressure on p.
These results are to be contrasted to those of the measures mentioned
earlier for reducing the vulnerability of the retalistory force (raising q
by reducing Yo relative to 112); moreover, a complex of such measures may
be designed to raise P much more sharply than By thus providing “"second
strike insurance” against the failure of deterrence while at the same time

raising P, increasing the reliebility of Scviet deterrence and lovering

9Beman Kalm has emphasized that such an improvement in u,, oay
significantly improve Wy by detorring the Soviasts from such acts sbort

of all-out Strike as might "provoke” a U.8. £irst strike if the U.B8. first
strike cutceme were sufficlemtly high. Sce Kaln, op. cit., pp. 136-1hk

erd pessim. The obJections, which I share, to a policy of "Type IX
Deterrence” are too lengthy to discuss here. At any rate, note that this
sub-goal, if accaepted, would in this case conflict with the various criteria
of the deterrence of a 8S8oviet Strike (Kehn's "Type I Deterrence”).

loleﬁ.o argument follows Wohlstetter, op. cit., pp. 222-230, particularly
p. 2@-
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Soviet fears of attack.

Other specific arms control, civil defense and active detense
measures may be examined in terms of our schema; their implications for
the verious criteria will depend upon their differential effects upon all
of the factors discussed. The discovery, in & particuler case, that the
implications in temms of several of the criteria (sub-goals) conflict is
not a failure of the approach; on the coantrary, it is a signal of the
need for closer analysis in that case, for the weighing of criteria, or
for the invention of new alternatives which avoid or slleviate tke
conflict.

It 1is clear that this simple framewvork cannot capture all the com-
plexities of strategic choices. It 1is in no sense & machine for providing
ansvers; at most, it is a machine for asking useful questions, and for
preliminary testing of alleged answers. As such, it can be helpful;
simple as it 1s, it is far more flexible and complex than single-varicble
models implicit in much "literary"” @iscussicn. Unfortunately, there has
been an historical tendency on the part of policy-makers to reject the
aid of abstract frameworks of the present sort on the grounds that they
are "too simplistic,” apd then to make practiceal decisions on the basis
of much eruder, implicii wodels.




