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 Issue Linkages in International Crisis Bargaining *

 T. Clifton Morgan, Rice University

 Students of international relations have long been concerned with questions regarding the im-

 pact of issue linkages on bargaining outcomes; unfortunately, the body of theory attempting to pro-
 vide a systematic and rigorous analysis of issue linkages is woefully underdeveloped. In this study I

 contribute to the development of this theory with a particular emphasis on accounting for cases in

 which issue linkage fails in international crisis bargaining. The spatial model of crisis bargaining

 (which is a formal model constituting a synthesis of the spatial theory of voting and traditional,
 utility-based bargaining theory) is used to develop a theory of issue linkages and to address a number

 of points regarding linkage strategy that are found in the literature. After demonstrating how link-

 ing issues can affect the outcome of an international crisis, I argue that existing explanations for
 linkage failure are inadequate. The majority of the paper is devoted to determining what character-
 istics of the issues involved and of the disputants determine the likelihood that a linkage attempt will

 be successful. I conclude with a brief discussion relating these results to the literature on crisis

 management.

 An agreement leading to the peaceful resolution of an international crisis

 often becomes possible when an issue, not originally in contention, is brought
 into the bargaining for linkage purposes. In the Cuban Missile Crisis, for ex-
 ample, the willingness of the Soviets to remove their missiles was linked to
 Kennedy's public promise not to invade Cuba and his private assurance that U.S.

 missiles would be removed from Turkey. Similarly, in the Agadir crisis of 1911,

 Germany agreed to a French protectorate in Morocco only after France compen-
 sated Germany with a section of territory in the Congo. Both crises were re-
 solved peacefully when the participants included additional issues that led to an
 exchange of benefits, permitting both sides to achieve some positive results.

 That such exchanges occur should not be surprising given the frequency

 with which such behavior is extolled in the international relations literature. Tra-
 ditional balance of power theorists have suggested that "compensations" provide

 one means of lessening tension and conflict between great powers (Gulick 1955)

 and a number of the more recent perspectives on international relations have

 focused explicitly on the issues over which conflicts occur and have considered

 the possibility of linking issues as a means of resolving conflict (Keohane and
 Nye 1977; Mansbach and Vasquez 1981). Students of foreign policy and diplo-
 macy have recognized the importance of "tactical linkages" in resolving inter-

 * An earlier version of this paper was presented at the 1986 annual meeting of the International

 Studies Association, Anaheim, CA. I would like to thank Melvin J. Hinich, Jack S. Levy, Michael
 D. McGinnis, and James D. Morrow for their comments and suggestions on earlier drafts of this
 paper.
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 national disputes (see, e.g., Ikle 1964; Wallace 1976; Oye 1979; Kissinger 1979;

 Haas 1980), and recent theoretical work in international relations has shown that

 issue linkages can improve the chances of cooperation in international disputes

 (Tollison and Willett 1979; Sebenius 1983; McGinnis 1986; Morrow 1986). Fur-

 thermore, scholars in other disciplines, such as social-psychology, have provided

 theoretical arguments and experimental evidence regarding the benefits of issue

 linkage in a wide range of bargaining contexts (see, e.g., Deutsch 1973; Rubin

 and Brown 1975; Pruitt 1981).'

 The cloud around the silver lining of such a broad consensus is that in many

 cases linkage attempts are unsuccessful. This usually occurs when one party

 refuses to consider an exchange across issues. This occurred during the bargain-

 ing preceding the Seven Weeks' War when Austria refused to consider cash side

 payments from Prussia in exchange for the rights to Schleswig-Holstein and from

 Italy in exchange for Venice. Similarly, in the negotiations prior to the Winter

 War of 1939, Finland would not exchange the territory that the Soviets coveted

 for a segment of Soviet territory. Linkage failures have also occurred in crises

 that did not end in war. During the Oregon Boundary Dispute of 1846, which
 was resolved peacefully, the British refused an American offer to draw the Ore-

 gon boundary as the British desired if the British would then support the Ameri-

 cans in acquiring part of northern California from Mexico.
 The extent to which such linkage failures occur in the face of a significant

 consensus regarding the benefits of exchange suggests that, at best, the theory of

 issue linkage in international conflict is underdeveloped. The purpose of this

 paper is to contribute to the development of this theory by focusing specifically

 on those factors that affect the likelihood of linkage success, or failure, in inter-

 national crises.2 This will contribute to our knowledge in a positive sense by

 highlighting the conditions under which linkages will be useful and by suggest-

 ing linkage strategies that may contribute to the peaceful resolution of interna-

 tional crises. I shall address this problem through the use of the spatial model of
 crisis bargaining proposed by Morgan (1984, 1986, 1989; see also Morrow

 1986). For the purposes of this research, this approach is an extension of that

 used by Tollison and Willett (1979) and Sebenius (1983) with the added advan-

 tage of placing these results in the context of a broader theory of international
 crises. In the next section I shall show, from this perspective, why we expect
 issue linkages to facilitate conflict resolution. I shall then discuss a number of

 'There have also been some arguments against issue linkages. These will be discussed more

 fully below.

 2This study is part of a larger project that focuses on international crises. For the purposes of

 this research, I define an international crisis as "a sequence of interactions between the governments

 of two or more sovereign states in severe conflict, short of war, but involving the perception of a

 dangerously high probability of war" (Snyder and Diesing 1977, 6). Much of the literature on issue

 linkages is concerned with conflict situations more generally; it should be recognized that some of

 my arguments regarding issue linkages may not fully apply to other types of situations.
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 explanations for linkage failure that can be found in the literature and shall show

 why these are inadequate, at least when applied to crisis bargaining. Finally, I

 shall use the spatial model to determine when linkage attempts should be ex-
 pected to fail and shall discuss some implications for crisis management strate-
 gies suggested by these results.

 The Spatial Model and Issue Linkages

 The spatial model of crisis bargaining represents a synthesis of utility-based

 bargaining models (especially Nash 1950; Pen 1952; Zeuthen 1968) and the spa-

 tial theory of voting (Davis and Hinich 1972; Hinich and Pollard 1981; Enelow
 and Hinich 1984). Since the model has been presented elsewhere (Morgan 1984,

 1986, 1989), I shall only sketch the general features of the model, with particular

 emphasis on those aspects pertinent to this analysis. In the interests of simplicity
 and brevity, I shall introduce the basic nature of the model and paraphrase the

 argument of Tollison and Willett (1979) and Sebenius (1983), who have utilized

 microeconomic techniques to show that issue linkages can facilitate agreement

 in international bargaining situations, through the use of a simple example, de-
 picted in Figure 1. I would like to stress that most of the restrictive conditions
 imposed on this example greatly simplify the presentation and are for illustrative

 purposes only. The points to be made are generalizable to a wide range of cases;
 interested readers are referred to Morgan (1986).

 Suppose that the conflict situation can be represented by an issue space, in

 which each dimension in the space is associated with an issue in dispute and each
 point on a dimension is associated with a possible outcome on the relevant issue.

 Furthermore, suppose that each participant to the dispute can be located in the

 space by its ideal point, which corresponds to its most preferred outcome. In
 Figure 1 there are two actors, i and j, involved in a crisis over how to divide a

 piece of territory between them-issue 1. The second issue, which might be

 used for linkage purposes, represents a cash side payment that i will pay to j.
 Each point on issue 2 is associated with a given proportion of the total cash

 amount being considered. Note that i is located in the space such that it receives

 all of the territory and pays no cash, while j is located such that it receives all of
 the territory and all of the cash.

 We can associate an actor's preferences across any pair of alternatives in the
 issue space with the relative distance between each alternative and the actor's

 ideal point. In general, the farther an alternative is from the actor's ideal point,
 the less preferred it is. In many cases involving more than one issue, however,
 the actor will not view all issues as equally important. We thus use weighted
 Euclidean distances to represent preferences. From this, we can construct indif-

 ference contours 3 (sets of points representing equally desirable outcomes) around
 an actor's ideal point. These contours are circular when the issues are equally

 3Naturally, these would be indifference surfaces if the number of issues exceeds two.
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 Figure 1. A Spatial Model of Issue Linkage
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 Issue 2:
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 Issue 1: Proportion of Disputed Territory to j

 important for a disputant, and as in Figure 1, they are elliptical when one issue
 is more salient. Note that in the example, i is more concerned with the territory
 than with the cash, while j places greater value on the cash.

 At this point it will be useful to introduce the mathematical statement of the

 weighted Euclidean distance preference rule and to discuss briefly some of the fea-
 tures of this statement that will be important for the arguments to follow. We as-

 sume that actor i prefers proposal v to proposal 7T' if and only if 117T - OAIA, <
 l7 - OillA, where 11[7r - Oill refers to the simple Euclidean distance between the
 proposal and the actor's ideal point and Ai refers to an mXm matrix (m = number
 of issues) specifying the parameters by which we can represent the issues as
 having different saliences for the actor (Hinich and Pollard 1981, 331; Enelow
 and Hinich 1984, 16-18). For example, in a two-issue case where

 7 = (x, y), 7r' = (x', y'), A - all a121
 La12 a22

 and, by setting i's ideal point at the origin, Oi = (O, 0),4 the weighted Euclidean
 distance preference rule states that i prefers XT to 7r' if and only if [aill(O - x)2 +

 4Note that in A,a12 = a21. For simplicity, both are labeled as a12.
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 2aj12(0 - x)(0 - y) + ai22(0 - y)2]"12 < [aill(0 - X')2 + 2aj12(0 - XI) X
 (0 - y') + ai22(0 -y)2]1/2

 Three points regarding this formulation are important to note. First, apply-

 ing this to cases involving three or more issues requires only a straightforward

 extension of the Pythagorean theorem. Second, the relative salience of the issues

 for i is given by the ratio ai22Iaill. Finally, the parameter aj12 indicates whether
 the issues are separable for i. The issues are separable if i's preferences on one

 issue are unaffected by the outcome on the other issue. In such cases ai12 = 0,
 and as is the case for both parties in Figure 1, the axes of the indifference con-

 tours are parallel to the issue axes. The issues are not separable when the actor's

 preferences on one are affected by the outcome on the other.5 This is represented

 by setting aj12 X 0, and the axes of the indifference contours would not be
 parallel to the issue axes.

 With this simple construction, we can paraphrase the Sebenius and Tollison

 and Willett argument. First, note the curve connecting Oi with Oj in Figure 1.
 This curve passes through the points of tangency between the actors' indifference

 contours and denotes the Pareto set. For any outcome, Tr, not in the Pareto set,

 there is at least one outcome, ir', in the Pareto set such that ir' is preferred to 7r
 by at least one actor, and the other actor either prefers wr' to wr or is indifferent
 between them. We can thus expect any negotiated settlement to be an element of

 the Pareto set. Now consider what the negotiated settlement is likely to be if
 issue 2 is not brought into the bargaining. For this example, suppose that the

 situation is perfectly symmetrical; that is, the parties are indistinguishable in

 terms of power, resolve, and any other variable that might affect the bargaining.6

 If issue 1, the division of the territory is decided singly, the Nash (1950) bar-
 gaining solution7 suggests that we should expect the parties to divide the territory
 evenly. The outcome would thus be at point A in Figure 1: each side gets half

 the territory, and no cash changes hands. Now suppose that one of the parties
 suggests that issue 2, the cash, be introduced into the bargaining as a linkage

 candidate (j may make the suggestion, hoping to trade some territory for the
 more desirable cash, or i may bring this up, hoping to buy some of the more

 desirable territory). With the possibility of an exchange of territory for cash, the
 bargaining solution shifts to approximately ir'. Since ir' is preferred to point A
 by both parties, we can see that both sides can profit by introducing the issue for

 IFor an example of this, consider the hypothetical case in which i and j dispute the division of
 two territories. When taken separately, i may prefer to receive more of a given territory to less;

 however, were i to obtain all of both territories, its forces may be stretched too thin for adequate

 defense. In this case, i's preferences on one issue may depend on what is achieved (or is expected)
 on the other (e.g., if a great deal of territory 1 is obtained, i may actually prefer less of territory 2

 to more).

 6Keep in mind that the result is easily generalizable and that I am imposing these restrictions

 only to simplify this example.

 7This solution is equivalent to Zeuthen's (1968) and, in this case, that used in the spatial model

 of crisis bargaining (Morgan 1984, 1986), among others.
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 linkage purposes, and since both are happier with the outcome, we can assume

 that the likelihood of a negotiated settlement, rather than a war, is increased.

 Why Linkages Fail: Traditional Explanations

 This general result suggests that issue linkages should be a pervasive phe-

 nomenon in that for virtually any dispute there should be an issue, or a set of

 issues, that would lead to a settlement by being incorporated into the bargaining.

 Yet this is not what we observe. While linkages are a factor in many dispute

 resolutions, there have also been many crises in which linkage attempts have

 failed to prevent escalation to war. Even more perplexing, in light of the rela-

 tively straightforward and powerful theoretical result, are cases like the Oregon

 Boundary Dispute in which the conflict was resolved peacefully even though a

 linkage attempt was refused. Several reasons for such failures can be culled from

 the issue linkage literature. Three such reasons predominate and are worthy of

 discussion. As will be seen, each is unsatisfactory, at least for explaining linkage

 failures in international crises.

 While setting out his version of the above theoretical result, Sebenius (1983)

 introduced a number of arguments concerning the conditions under which a link-

 age attempt would not be beneficial. The crux of each argument essentially is

 that if the bargaining set is empty when the additional issue is introduced then
 the linkage will not facilitate agreement. The bargaining set (sometimes called

 the zone of agreement or the bargaining range) is defined as the set of outcomes

 that are at least minimally acceptable to all parties. Clearly, if the bargaining set
 is empty in an international crisis situation, at least one of the parties would

 strictly prefer war to any proposed outcome, so the linkage could not lead to an

 agreement. Thus, for example, any issue proposed for linkage purposes that

 either does not "create" sufficient additional benefit to overcome an impasse

 on the initial issue or that creates an impasse in its own right would lead to a

 linkage failure.

 This argument undoubtedly accounts for some linkage failures and does

 specify a minimum requirement that must be met by a linkage attempt. It falls

 short in several respects, however. One problem is that the explanation for link-
 age failures is actually tautological: failures occur when the bargaining set is
 empty; we know the bargaining set was empty when a failure occurs. More

 important, a fairly strict assumption regarding rational behavior underlies this

 explanation. It is assumed that if the bargaining set is nonempty then a settlement

 will be reached because, by definition, there is at least one outcome that both
 sides prefer to war. The spatial model I have proposed incorporates the much
 weaker assumption that a nonempty bargaining set is a necessary condition for

 an agreement, but it is not sufficient (Morgan 1986; see also Zeuthen 1968).
 When presented with a proposal that is better than minimally acceptable, most

 bargainers will accept some risk that negotiations will break down in the hope of
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 achieving an even better outcome. The actor may believe that such risks can be

 managed and that in the face of imminent war the minimally acceptable proposal
 could be accepted. Occasionally, events do get out of control, however, espe-

 cially when war is a possibility. Since there is often an advantage to striking first

 and by surprise, a war may be initiated by the opponent who perceives that no

 bargaining range exists and that war is inevitable. If this rationale is accepted,
 we must also explain linkage failures that occur when the bargaining set is not

 empty.

 In addition, there is some empirical evidence that linkage attempts fail even
 when a bargaining range exists. The strongest such evidence is provided by cases

 such as the Oregon Boundary Dispute in which linkage attempts were rejected,

 and yet the conflict was resolved peacefully. Clearly, acceptable outcomes were

 present (hence the agreement), so how can we explain the failure to increase

 overall welfare by including another issue? One could argue that the additional

 issue would have destroyed (not enhanced) a zone of agreement that existed on

 the original issue, but this is not likely given the particular situation. The linkage
 (presumably acceptable to the Americans, since they proposed it) would have

 benefited the British by providing them their ideal point on the original issue
 (which they did not receive) and would have required no direct concessions, only

 diplomatic support for the Americans versus Mexico. Austrian behavior preced-
 ing the Seven Weeks' War also suggests that the "empty bargaining set" argu-

 ment is incomplete. For example, they refused a cash payment from Italy in
 exchange for Venice even though, economically, they were in desperate need of

 the funds. That the surrender of Venice was negotiable is proven by the fact that
 Austria agreed to cede Venice to France with the understanding that it would be

 turned over to Italy. As will be seen below, the spatial model can account for
 such behavior without asserting that the bargaining set was empty.

 Another explanation for linkage failures can be found in the work of Fisher

 (1964) who has argued that the chances of agreement are greater when the issues

 are "fractionated." He suggests that linking issues creates the impression of a

 large-scale confrontation, which decreases the willingness of the parties to make

 concessions, while separating issues makes the negotiations more manageable
 and easier to comprehend. Fractionating enables the parties to reach agreement
 on relatively minor points first, which contributes to a spirit of cooperation and

 makes the parties unwilling to break off negotiations and abandon progress al-
 ready made. Fisher's argument rests on psychological factors and would account

 for linkage failures even in cases in which the bargaining set is nonempty and in
 which including the additional issue greatly increases the potential benefits to
 both sides.

 Fisher's arguments are plausible for bargaining situations involving a great
 number of complex issues, such as labor-management disputes or arms control

 negotiations; but an explanation drawn from his work that accounts for linkage
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 failures is substantially weakened by the context of international crises.8 First,

 the vast majority of crises involve very few issues (often one), and these issues
 usually are not overly complex. Fractionating, if possible, cannot make the dis-

 pute "significantly" more understandable and manageable, nor does adding an
 issue significantly increase the complexity of the conflict. Second, crises are, by

 definition, situations of intense hostility which involve perceived vital national

 interests. It is unlikely that settling minor issues will greatly reduce the impres-

 sion of a large-scale conflict or make the parties more willing to make conces-

 sions on remaining issues just to preserve agreements already reached. Further-
 more, since trust is likely to be low, neither side is likely to be willing to make

 a concession on one issue in the hope that it will be reciprocated on a subsequent

 issue. It is more likely that linikages will reduce the need for trust by explicitly

 connecting concessions. Finally, since time pressures are often great in interna-
 tional crises, bargainers may not be able to enjoy the leisurely pace that fraction-
 ating would seem to require. In any case, the explanation for linkage failures to
 be provided below is much more powerful theoretically. As an extension of the

 theory presented in the previous section, it can account for linkage successes
 (which Fisher cannot) as well as failures.

 The argument that may be most important for linkage attempts in interna-
 tional crises can be found in Deutsch (1973) and Pruitt (1981). They have fo-
 cused on the nature of the issue that is a potential linkage candidate and have
 suggested that a necessary condition for linkage success is that "the parties have
 different priorities across the issues at hand" (Pruitt 1981, 153). This can be
 interpreted as requiring that the initial issue be more salient than the linkage issue
 for one party, while the other party sees the additional issue as of greater sa-

 lience, or in the language of the model, that one of the ratios ai22Iaill and
 aj22IaJ11 be greater than 1.0 and that the other be less than 1.0.9 This would seem
 to hold some promise for explaining linkage failures in crisis situations. If a
 successful linkage attempt requires that an issue be found that is of greater sa-
 lience than the initial issue for one party and of lesser salience for the other, then

 the absence of such an issue would lead to a failure while the availability would
 lead to success. Since crises generally occur over issues that are extremely im-

 portant to both parties, it may be difficult to find an issue that is more salient for
 one and only one participant.

 This argument fails because all that is necessary for a linkage to provide a

 8Many scholars have argued that the stressful nature of crises increases the importance of
 psychological variables. My argument is not suggesting otherwise-only that the particular factors

 included in Fisher's (1964) argument are considerably reduced in importance in crisis situations.

 9The argument is somewhat ambiguous and could be interpreted in another way. Part-of my

 purpose here is to show that the alternative interpretation is a correct deduction from spatial theory,

 but that this necessary condition for linkage success is virtually trivial-hardly any issue linkage

 candidates would be excluded.
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 Figure 2. Relative Issue Salience and Issue Linkage

 1.01

 Generic Issue 2 0.5

 ??i i , , i - I I I
 0.0 0.5 1.0

 Generic Issue 1

 basis for exchange is that ai22aial # a221aj1lI; that is, it is only necessary that the
 relative salience of the two issues not be exactly equal for the parties. The tech-

 nical derivation of this result is somewhat complex and is included in the Appen-

 dix. The general logic of the argument can be seen in the illustration provided in
 Figure 2. Here we have two actors, i and j, and two issues, generically labeled
 issue 1 and issue 2. Notice that issue 1 is more salient than issue 2 for both actors

 but that aj22/al I > ai22/aill. This inequality is sufficient to ensure a "curved"
 Pareto set (rather than a straight line connecting the actors' ideal points), indi-

 cating that the possibility of such an exchange does increase the total benefit
 available. Thus, even when both sides consider the same issue as the most im-
 portant, it is possible for a linkage to increase the total benefit available and

 thereby to facilitate a negotiated settlement. Although both sides in the Cuban
 Missile Crisis probably were more concerned with the Soviet missiles in Cuba

 than with the U.S. promise not to invade, the exchange provided the basis for a
 settlement. It should be noted that the Deutsch/Pruitt argument could be inter-
 preted in a less restrictive sense that is consistent with this result. This condition

 is exceedingly minimal, however, in that it is hard to imagine that, with any
 great frequency, disputing parties would have exactly the same relative prefer-
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 ences for every possible pair of issues. Thus this explanation is unlikely to ac-
 count for more than a few linkage failures.

 Why Linkages Fail: Insight from the Spatial Theory

 Thus far we have seen that issue linkages theoretically should provide a
 means for resolving international crises; that, empirically, linkage attempts can

 fail; and that traditional explanations for linkage failures are incomplete. In this
 section, I shall draw from the spatial model in constructing a more general ex-
 planation of linkage failure. I shall also show how the beneficial aspects of the
 traditional explanations are incorporated into the explanation.

 A key point virtually overlooked by other treatments of issue linkage is the
 fact that linkage attempts are not costless. It is obvious that linking issues in-
 volves a cost to a party who gives something up in the way of a side payment-
 but this is part of the exchange that produces greater overall benefit. Less obvious
 are what I shall term appendant costs, which are those costs that are incurred by
 the very act of linking issues. At a minimum, the inclusion of another issue will
 require that the governmental apparatus bring additional personnel into the delib-
 erations, conduct further study and debate, and increase the bureaucracy required
 to implement any agreements. More important, trade-offs across issues may cre-
 ate domestic political costs in that various groups will prioritize issues differ-
 ently. (Had the Austrians accepted the offer of cash for territory, those interests
 concerned with economic matters would have been elated at the expense of those
 concerned with maintaining the empire.) There can also be external costs in that
 issues used for linkage purposes often are of interest to additional states-which

 can induce them to become involved in the crisis, complicating the bargaining
 and existing relationships, perhaps creating the need for additional side payments
 and assurances, and possibly even increasing the probability of war. 10 (Kennedy's
 promise to remove the missiles in Turkey directly affected the Turks, and had

 the British been willing to support the United States in obtaining part of Califor-
 nia during the Oregon Boundary Dispute, the additional issue would have been

 of prime concern to Mexico.) The list of appendant costs involved in linkage
 attempts could continue (one very important factor, the fact that an issue brought
 into a crisis for linkage purposes can bring with it additional, perhaps intangible
 and nonseparable, issues, will be discussed in some detail below), but for the
 argument that follows it is sufficient that we accept that such costs exist and
 that they are conceptually distinct from the direct costs involved in concession
 making.

 In general, we may surmise that linkage failures occur when the benefits
 produced by the linkage are, for at least one actor, not sufficient to overcome the

 10For example, German actions designed to force an issue linkage in the Agadir crisis led the
 British to become involved on the side of the French, which significantly increased the likelihood of
 war (see Morgan 1987 for a more detailed discussion).
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 costs involved in bringing the additional issue into the bargaining. This, as a

 complete explanation, produces a tautology similar to that involved in Sebenius's

 explanation. To avoid this, I shall develop arguments relating several variables

 to the likelihood of linkage success by showing how they affect the relationship

 of the appendant costs of a linkage attempt to the net direct benefits the linkage

 would create.11 Resulting from these arguments are a number of hypotheses (that

 are in principle testable) associating a particular variable to the probability of

 linkage success. Keeping in mind that this model is not based on the assumption

 that a nonempty bargaining set is sufficient to assure agreement, I also shall not

 assume that linkage success is assured when the net direct benefits created by the

 attempt outweigh the appendant costs. Rather, I assume that it is necessary for

 the benefits to be greater than these costs and that the probability of linkage

 success increases as does the difference between the benefits and costs.

 The strategy that I shall pursue in the following arguments will be to assume

 that the variation in either the appendant costs or the benefits of linkage attempts

 is random with respect to the variable of interest while showing that the variable

 is associated with the other factor in a regularized fashion. We can then deter-

 mine the effect that the variable has on the probability of linkage success. For

 example, if increases in the value of the variable lead to increases in the benefits
 expected from a linkage attempt, we know that higher values of the variable will

 be associated with higher probabilities of linkage success.

 First, the above discussion of the Deutsch/Pruitt explanation of linkage fail-

 ure suggests one variable that may affect the probability of linkage success. Al-
 though the relationship between the parties' issue salience ratios provides only a

 minimal necessary condition for success, it may be that variations in this rela-

 tionship affect the likelihood of success. If we assume that the appendant costs

 of a linkage attempt are largely independent of the benefits created by the at-

 tempt, then it follows that the greater the benefit created by a proposed linkage,

 the greater the likelihood that it will be accepted. Thus how the relationship

 between the issue salience ratios affects the amount of benefit created by the

 linkage attempt will determine how this relationship affects the probability of

 success.

 For the purpose of simplifying this argument, we shall assume that the is-

 sues are separable (i.e., ail2 = ajl2 = 0.0). Moreover, we can assume, with no
 loss of generality, that ail, = aji, 1.0. This serves to "normalize" the salience
 ratios and permits us to focus only on the relationship between ai22 and aj22-
 There is no loss in generality in that, for each actor, the relative salience of the

 issues can be expressed solely in terms of the parameter for issue 2: a22 will be

 "Note that I am assuming that Sebenius's (1983) argument that was outlined above does de-

 scribe a condition necessary for linkage success; that is, for linkage to succeed, it must bring about

 a net increase in direct benefits. My efforts here are focused on demonstrating how linkage attempts

 can fail when this condition is met.
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 less than 1.0 when issue 1 is more salient and greater than 1.0 when issue 1 is

 less salient. A final simplifying assumption is that the actors' ideal points, O0

 and Oj, are located in the issue space at (0, 0) and (1, 1), respectively. This also
 involves no loss in generality because the scale by which any issue is represented

 can be set so that any point is the origin and any interval the unit. Given these

 assumptions, it can be shown that for any pair of issues considered as possible

 linkage candidates, the issue providing the highest probability of linkage success

 will be that which maximizes

 1
 - .5 (1)

 1+ ai22
 aj22

 The mathematical derivation of this result is somewhat complex and will be

 saved for the Appendix. Here I shall show what this means at an intuitive level.

 In general, our task is to determine how the relationship between ai22 and

 aj22 affects the amount of additional benefit that would be created in a linkage
 attempt. Intuitively, it is plausible to suspect that this would be reflected by some

 form of either the difference between the parameters (i.e., ai22 - a122) or the
 ratio of the parameters (i.e., ai22IaJ22). This would suggest that the greater the
 disparity in the salience ratios for the two parties, the greater the additional

 benefit created by the linkage and the greater the likelihood of linkage success.

 If, for example, issue 1 is much more salient than issue 2 for i and just slightly

 more salient than issue 2 for j, i would be willing to exchange many more units

 of 2 for a unit of 1 than would j. And the greater this difference, the greater the
 probability that a mutually beneficial exchange can occur. In fact, when ai22 and
 a122 are either both greater than 1.0 or both less than 1.0, the amount of benefit
 created by the attempt is specified by the simple ratio-as the ratio increases, so
 does the amount of benefit. We must also be able to examine cases in which the

 actors do have opposite saliences for the issues, however, which is why our

 formula, though following the same general reasoning, must be more complex.

 We know that one indication of the amount of additional benefit produced

 by linking two issues is the degree of curvature in the Pareto set (i.e., the more

 "bowed" the contract curve, the greater the benefit of the linkage). Equation (1)
 above allows us to determine how various pairs of salience ratios affect the cur-

 vature of the Pareto set. The formula has been determined by specifying the

 general functional form of the Pareto set in terms of the salience parameters,
 which then enables us to take any pair of salience parameters and calculate for

 any x coordinate (i.e., point on the horizontal issue dimension) the y coordinate

 of the point in the Pareto set. By construction, we know that when the Pareto set
 is linear, at x = .5, y will also be at .5. Equation (1) is designed to calculate the

 y coordinate of the point in the Pareto set at x = .5 in terms of ai22 and a122 and
 then determine the difference between this coordinate and .5. Thus, as equa-
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 tion (1) increases, so does the curvature of the Pareto set and the likelihood of
 linkage success.

 Although this formulation is not as pleasingly simple as would be a simple

 ratio, it can be understood in very similar terms. The important point is that the

 relationship between the salience parameters can influence the likelihood of link-

 age success. This can shed some light onto the problem of explaining linkage

 failures in that if ai22 and aj22 are nearly equal the small benefit created by the
 linkage is less likely to outweigh the appendant costs of the attempt; thus the

 likelihood of linkage success is low (even though it may not be logically prohib-

 ited). In the Cuban Missile Crisis, for example, the issue of the missiles in Cuba

 was probably more important than the issue of the U.S. promise not to invade
 for both the United States and the Soviet Union. At the risk of making interper-
 sonal comparisons, however, I think it plausible that the issue of missiles was

 more important to the United States than to the Soviets (since the missiles altered

 the status quo in favor of the Soviets), and the issue of the promise was more

 important to the Soviets than to the United States (since the United States had

 little intention of invading anyway, and the promise provided the Soviets a face-

 saving way out of the crisis). Thus, even though both actors viewed the same
 issue as the more important, their salience ratios were vastly different. In the
 crisis leading up to the Winter War in 1939, on the other hand, it is likely that

 the salience parameters were more nearly identical. It is clear that both the So-
 viets and the Finns were much more concerned with the Finnish territory than
 with the Soviet territory offered in exchange, which suggests that the salience
 parameters were not too different. If this is correct, it is less likely that the

 appendant costs of the linkage attempt would have been overcome by the created
 benefits in the Russo-Finnish crisis than in the Cuban Missile Crisis. This would

 provide one explanation as to why the linkage attempt in the Cuban crisis pro-

 vided a peaceful solution while the attempt in the earlier crisis had failed.
 The model can also be used to gain insight into the relationship between

 elements of the bargainers' relative "power" and the likelihood of linkage suc-
 cess. 12 In particular, we can see that the actors' relative war-fighting capabilities

 and resolve affect the amount of additional benefit that can be created by a given
 linkage attempt. Figure 3 will serve as the basis for this discussion. It should be

 noted at the outset that there are some fairly important restrictions on the gener-
 alizability of the example. These restrictions will be discussed below.

 In Figure 3 we again have two generically labeled issues, and issue 1 will
 represent the initial issue with issue 2 representing the proposed additional issue.
 Of the two actors, j is more concerned with issue 1, and i is more concerned

 with issue 2, so aj22 < aj1I and ai22 > ail,. Our task is to determine how the
 amount of benefit created by the linkage changes as a result of differing capabil-

 12A number of authors have suggested that relative "strength" is an important determinant of

 linkage success (see, e.g., Haas 1980, 372).
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 Figure 3. Bargainer's Power and Issue Linkage

 1.0

 Generic Issue 2 0.5 X

 0.0 0.5 1.0

 Generic Issue 1

 ity and resolve relationships. Assuming that the appendant costs are random with

 variations in these variables allows us to conclude that the greater the benefit

 created, the greater the likelihood of linkage success. For purposes of compari-

 son, it is necessary to determine what the outcome would be in the absence of a
 linkage, which requires that the status quo on issue 2 be specified. I have set

 this, arbitrarily, at .5. It is also necessary to demonstrate the effect on the non-

 linkage outcome brought about by the power and resolve variables. I have shown

 in previous work with the spatial model that when one actor is advantaged in

 terms of having greater resolve and/or war-fighting capabilities that it can expect
 to receive a more favorable negotiated outcome (Morgan 1989).13 To reflect this
 there are three "nonlinkage" outcomes denoted in the figure: A, corresponding
 to an advantage for i; B, corresponding to a symmetrical situation; and C, cor-

 responding to an advantage for j. The indifference contours that pass through

 these points are shown, as is the resulting Pareto set.

 From Figure 3 it is easy to see that, in this situation, the likelihood for

 "3These particular results are among the more intuitively obvious that the model has produced.

 For this reason, I shall not bother to outline the technically cumbersome arguments justifying these

 as assumptions for the current research. Interested readers are referred to Morgan (1989).
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 success of a linkage attempt increases as does the power of actor i. An indication

 of the amount of benefit created by the linkage attempt is the distance along the

 Pareto set that separates the actors' indifference contours that pass through a

 particular nonlinkage settlement point. For point C there is very little additional

 benefit created by the linkage. This suggests that linking the issues will make

 little difference in the outcome when j is the more powerful, so the additional

 benefit is unlikely to outweigh the appendant costs, and linkage is unlikely to be

 successful. As we move through point B to point A, we see that the amount of

 benefit created by the linkage steadily increases, indicating that the likelihood of

 linkage success also increases. One potential problem with this line of reasoning

 may be that even though the amount of benefit created by the linkage increases

 as does i's power, j's share of the additional benefit may decrease; and if this

 decrease is severe enough, the net benefits of linkage for j are likely to be less

 than the appendant costs of linking the issues. This does not seem to be a prob-

 lem, however. If we assume that the additional benefit will be divided along the

 same ratio as a nonlinkage settlement (an assumption consistent with the model),

 we can see that the additional benefit for both i and j increases as does i's power.

 Note in particular points A' and B': j's one-fourth of the benefit created at A' is
 greater than the one-half of the benefit created at B'.

 There are two important limitations on the generality of this example; how-

 ever, an understanding of these limitations leads us to some rather interesting

 conclusions. First, note the result is dependent on the salience parameters. If we

 reverse the relative saliences, so that aj22 > aji, and ail, (making the Pareto set
 bow upward), our conclusion would be the exact opposite: the probability of

 linkage success would increase as does j's power. This suggests an interesting

 interaction between the actors' power and their relative issue saliences: linkage

 success is more likely when the more powerful actor is (relatively) more con-
 cerned with the issue to be added.

 We can also see that the conclusions are dependent on the status quo out-

 come on the potential additional issue. The reason that linkage success is more

 likely as i's power increases in Figure 3 is that the farther the status quo outcome

 is from the Pareto set, the greater the benefit created by the linkage. Thus, when
 the status quo on issue 2 becomes very favorable to i, the relationship between

 the actors' power and linkage success can actually reverse itself. For example,
 if the status quo on issue 2 is at .05, A, B, and C would all be below the Pareto

 set, and the amount of benefit created by the linkage would increase as does the
 power of j. This fairly complex relationship actually has a fairly straightforward

 explanation. Recall that issue 2 is the more salient issue for i, when the status

 quo on issue 2 is already very favorable to i, and i, by virtue of being the more
 powerful, is likely to achieve a fair proportion of its aims on issue 1, i has little
 to gain by linking the issues. When j is the more powerful, however, the linkage
 may provide i enough on issue 1 to justify the losses on issue 2.
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 The general conclusion to be drawn is that the relative power of crisis par-

 ticipants (conceptualized as resolve and war-fighting capabilities) does affect the
 probability of linkage success; but this relationship is fairly complex and is de-

 pendent on the relative salience of the issues for the actors and on the status quo
 of the potential linkage issue. Although the relationship is complex and cannot

 be easily summarized in a single, pithy sentence, the model does capture the
 richness of the interactions and does suggest how the power of the participants

 affects the probability of linkage success in particular cases. One interesting

 point that can be made is that in a crisis between states of unequal power, linkage
 is more likely to work if the status quo on the issue to be linked favors the weaker

 party, and the relative saliences are such that the stronger party is more con-
 cerned with the additional issue while the initial issue is more salient for the

 weaker.

 This may provide part of the explanation for the failure of the linkage at-

 tempt in the bargaining preceding the Winter War in 1939. The status quo on the
 linkage issue (a piece of Soviet territory offered to Finland) favored the Soviets,

 who were clearly the stronger party, and the initial issue of the Finnish territory
 was definitely the more important issue to the Finns. For an issue linkage to
 provide a peaceful solution to this crisis, it would have been necessary to find an
 issue that (1) had a status quo favoring Finland and (2) was more important to
 the Soviets than the issue of the territory they sought. It is highly unlikely that
 such an issue could have been found. Condition 1 probably could not have been

 met because the Soviets viewed the Finnish territory they sought as essential for
 their defense against Germany. This adds another factor to our explanation of
 linkage failure and, particularly for international crises, suggests that issue link-

 age might actually be quite hard to achieve for states of unequal power.
 While many issues meeting condition 1 could have been found, one impli-

 cation is that the Finns would have, in essence, been paying a ransom to get the

 Soviets to drop their demands for Finnish territory. This would have involved a
 serious cost to Finland's reputation, could have opened the door to future de-
 mands by the Soviets and others, and thus would have involved fairly severe
 appendant costs. This leads to the final factor affecting the likelihood of linkage
 success that will be discussed. Issues proposed as linkage candidates may be
 associated with varying degrees of appendant costs, and as these costs increase

 for a given amount of additional direct benefit, the likelihood of linkage success
 decreases.

 Recall the conceptual distinction between the direct costs associated with
 concessions, which are reflected by the distances between proposals that repre-
 sent such concessions and the actors' ideal points, and appendant costs, which
 refer to the additional costs associated with the very act of linking issues. A

 number of sources of appendant costs were mentioned above, but perhaps the
 most important is the fact that many potential linkage issues are inextricably tied

This content downloaded from 175.45.185.0 on Wed, 22 Jun 2016 06:40:19 UTC
All use subject to http://about.jstor.org/terms



 ISSUE LINKAGES IN CRISIS BARGAINING 327

 to still other, often intangible, issues such as prestige or reputation. If, for one
 of the actors, the relationship between the linkage issue and these additional

 issues is such that gains on the former are associated with severe losses on the

 latter,14 the apparent direct benefit created by the linkage attempt may be far

 outweighed by these appendant costs, making a settlement less likely. Although

 the spatial model can be used to represent and to examine the general nature of

 this association, the interrelationships among the issues and the impact of various
 configurations can be quite complex, so I shall not attempt to discuss all contin-

 gencies. Rather I shall present an example that illustrates how the appendant

 costs created by these additional issues can inhibit linkage success.

 For the point to be made here, we need focus on only one actor, i. Consider

 three generically labeled issues: x, the original issue under contention; y, a link-

 age issue on which j has proposed concessions in exchange for concessions by i

 on x; and z, an intangible issue (such as prestige) that is of concern to i. We

 shall set i's ideal point as Oi = (x, y, z) and a proposal that i is to consider as
 Tr = (x', y', z'). Recall that i will evaluate proposals in terms of their weighted

 Euclidean distances from Oi which are given by 11r - OillAi where

 [all a12 a13
 Ai= a12 a22 a23

 a13 a23 a33

 We shall assume that x and y as well as x and z are separable, so a12 = aI3 = 0;
 but since y and z are not separable, a23 X 0. Thus, the distance between O0

 and r is given by [aII(x' - X)2 + a22(Y' - y)2 + 2a23(Y' - y)(z - Z) +
 a33(Z' - Z)2]112. Keep in mind that the larger the sum of the terms, the longer the
 distance, and the less preferred the proposal.

 To evaluate the effect of the relationship between y and z, we shall, for

 purposes of comparison, establish initial values for the terms. Suppose that

 a22 = a33 = a23 =2 and that (y' - y) = (z' - z) = .5 and that the relationship

 between y and z is such that an increase in one brings about a decrease in the

 other of equal magnitude, so A(y' - y) = - A(z' - z). The values of a,, and
 (x' - x) will be held constant and are immaterial for this discussion. It is easy

 to verify, and should be intuitively obvious, that under this condition, any offer

 of an improvement in y will be exactly offset by an equal decline in z. Thus
 changes in y will bring no additional benefit for i and will not improve the

 chances of a negotiated settlement; in fact, if the improvements in y are offered
 in exchange for concessions on x, i's benefit would decrease and settlement

 would be less likely. This would be the case even if y is more salient than x for

 14A related phenomenon is that people who develop an emotional attachment to their material

 possessions often prefer giving a thing away to selling it at a (market) price seen as undervaluing

 the object.
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 i (e.g., if all = 1) so a trade that, ignoring z, appears very beneficial to i could
 actually harm the chances of settlement by involving the additional issue, z.

 This conclusion is obviously dependent on the specific values assigned.

 Other values do produce other results. For example, if a22> a33 or Ay = - 6Az,

 where 8 < 1.0, the proposed linkage of y to x could still provide additional

 benefit to i, though the amount of this benefit would be decreased by the inter-

 dependence of y and z. This linkage would increase the likelihood of a negotiated

 settlement, but to a lesser degree than would be expected by a j ignorant of z.

 On the other hand, if a22 < a33 or 8 > 1.0, gains on y would be accompanied by

 even greater losses on z and the likelihood of a settlement would decrease rap-

 idly. Similarly, changes in a23 are inversely related to changes in the benefits of

 the linkage.15

 It should also be noted that a function expressing the relationship between

 y and z may not always be linear, or even continuous, and that this can have a

 number of effects on a linkage attempt. It may be, for example, that i suffers

 heavy costs on z at very low levels of additional benefit on y but that the rate of

 increases in costs on z diminishes as the amount of gains on y increases. Or, it

 may be that the costs associated with z are in the form of a step function: they
 are absent when y is omitted from the bargaining but present in a constant

 amount when y is included. If this is the case, small concessions by j on y may
 decrease the chances of linkage success while large concessions would increase

 these chances by providing i sufficient benefit on y to overcome the costs on z. 16

 At this point the interpretation of this result appears so obvious that it is

 somewhat surprising that no general theoretical treatment of issue linkage has

 dealt with it extensively. We can see that the probability of linkage success is

 less when the potential linkage issue is interdependent with still other issues in

 such a way that, for at least one party, any benefit on the linkage issue is offset
 by losses on the others. This factor explains the failure of linkage in the bargain-
 ing that preceded the Seven Weeks' War. Recall that Austria refused to consider

 cash payments from Prussia and Italy in exchange for the territories each sought.
 The reason for this refusal was the feeling, on the part of many Austrians, in-

 cluding Franz Joseph, that to do so would involve& a serious blow to the prestige
 of the empire and would be highly immoral (for "selling" people and their
 homes to foreigners). For this reason, the likelihood of a settlement actually may
 have been decreased by the attempt to link the issue of the money to the issue of

 15Note that it is conceivable that y and z could be positively related. In this case a linkage

 providing the actor benefits on y would also provide benefits on z and the probability of success

 would increase.

 16An example of this is that many more of us would accept a $5 million bribe to raise a
 student's grade than would accept a $50 bribe. We would all prefer having the $50 to not, but $50
 is not enough to overcome the costs involved in an ethical violation. These costs do not decrease in
 the face of the $5 million, but the additional benefit would be sufficient to overcome these costs
 for many.

This content downloaded from 175.45.185.0 on Wed, 22 Jun 2016 06:40:19 UTC
All use subject to http://about.jstor.org/terms



 ISSUE LINKAGES IN CRISIS BARGAINING 329

 the territory. This is particularly true with regard to Venice. Austria was willing
 to transfer the territory to Italy indirectly by first "giving" it to Napoleon, who

 would then cede it to Italy. This arrangement was unacceptable to the Italians,
 for they desired the increased prestige involved in dealing directly with Austria.

 Thus the appendant costs involved in the linkage attempt were so great that link-

 age failed, even though the parties' preferences on the initial issue were relatively

 close. This explanation will appear obvious to those familiar with the history of
 the situation, the contribution here is that it is included in a broader, general
 theory of issue linkages in crisis bargaining.

 Conclusion

 The purpose of this paper has been to develop further the theory of issue
 linkages as used in crisis bargaining. Arguments showing the beneficial aspects

 of linkages have been well developed in previous work, so I have focused on the

 conditions that can account for the failure of linkage attempts. In particular, I

 have focused on three factors that can influence the likelihood of linkage success:

 the relative salience of the issues for the actors; the relative power of the actors;
 and the possibility that the linkage issue raises other issues with which it is

 inversely related. The results, though supporting the notion that linkages can

 often serve as the basis for negotiated settlements, suggest that the possibility of
 successful linkage in international crisis situations may be less than previous

 theoretical work on issue linkage would indicate.
 Linkage is more likely to succeed when the ratios of issue salience for the

 actors are divergent. Since states are unlikely to become involved in crises over
 issues of little concern, both parties are likely to see the original issue as highly

 salient, so it may be difficult to find a linkage issue that creates a great deal of

 additional benefit. This requirement can be even more stringent if the actors are
 disparate in power. If this is the case, it is beneficial to find an issue on which

 the status quo favors the weaker party and on which the salience parameters are

 such that the stronger party is relatively more concerned with the linkage issue.

 Since crises between unequals are often initiated when the stronger demands
 something it values highly, it may be very difficult to find another issue about

 which it cares even more. Finally, states involved in crises are often gravely
 concerned about their reputations and prestige. If a linkage proposal involves an

 issue that threatens these values to a greater extent than does the original dispute,

 the attempt may reduce the probability of a settlement. Since states usually wish
 to avoid the impression that they have paid a ransom or accepted a bribe, crisis

 situations make it very difficult to propose a linkage that can be accepted.
 Many may find these conclusions rather obvious. To the extent that I have

 accounted for some well-known relationships (e.g., that the greater the bribe,
 the more likely it is to be accepted), I would stress the importance of providing
 explanations for even the well known. More important, the exercise has inte-
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 grated these conclusions into a general theory of issue linkage. The theory tells

 us when linkage should fail as well as succeed and explains the outcomes that

 occur. Historians may "know" that Austria refused the linkage offered before

 the Seven Weeks' War because to accept would have involved a loss in prestige,

 but it is useful to incorporate this ad hoc explanation into a more general theory

 of crisis bargaining.

 This research is also critically important for the crisis management litera-

 ture. One of the primary conclusions of these studies is that successful crisis

 management frequently depends on the ability of the parties to find a "face-

 saving" formula. This usually involves concessions by one party on some addi-

 tional issue that enables the other party to create the impression that it has not

 "lost" the crisis (see, e.g., Snyder and Diesing 1977). Kennedy's promise to

 Khrushchev that the United States would not invade Cuba is often seen in this

 vein: it allowed the Soviets to claim that their missiles had served their purpose,

 ensuring the safety of Cuba. The results presented here suggest that such face-

 saving formulas may be exceedingly difficult to devise. The party offering an

 issue for such a linkage must take exceptional care to ensure that the effect is not

 the opposite of that desired. Concessions on linkage issues offered with the intent

 of protecting the adversary's reputation and prestige may actually be seen by the

 adversary as damaging. This argument supports the notion that a face-saving

 formula can provide a peaceful solution to a crisis, but it suggests that great

 sensitivity is required in the search for an appropriate issue.

 Manuscript submitted 30 August 1988

 Final manuscript received 12 June 1989

 APPENDIX

 The purpose of this appendix is to show the mathematical derivation of the hypothesis that

 maximizing

 -.5
 +a,22

 1+-
 aJ22

 maximizes the probability of linkage success. Recall the specifications outlined in the text, that

 a,12 = aj12 = 0, that a11 = ajll = 1.0, and that i's and j's ideal points are at (0, 0) and (1, 1),
 respectively. Thus the functions for the actors' indifference contours can be given by f (x, y) =

 [(1 - X)2 + aJ22(1 - y)2] = p2 for j and g(x, y) = [(x)2 + a,22(y)2] = N2 for i. My aim is to show
 how changes in the actors' salience parameters affect the probability of linkage success by showing

 how these changes affect the curvature of the Pareto set. The first step is to specify the Pareto set

 in terms of ai22 and aJ22. Consider a function for j, f (x, y). To find the Pareto optimal outcome for
 f(x, y) and any given contour for i of length N2, we must minimize f(x, y) subject to the condition

 g(x, y) - N2 = 0. First, we can determine the gradient for each function, Vf (x, y) and Vg(x, y).
 Following the method of Lagrange, we know that at the Pareto optimal point the gradients will be
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 collinear, and thus there exists a scalar, X, such that Vf(x, y) = XVg(x, y). The problem becomes

 finding the point (x, y) that satisfies the Lagrange condition Vf (x, y) = XVg(x, y) subject to the side

 condition that g(x, y) - N2 = 0. By using the partial derivatives, we can see that the gradients are

 f(x, y) = 2(1 - x)i + 2aj22(l - y)j and g(x, y) = 2 x i + 2ai22yj. Setting Vf(x, y) =
 XVg(x, y), our Lagrange conditions are 2(1 - x) = X2x and 2a,22(1 - y) = X2ai22y; and our side
 condition can be written as x2 + ai22y2 - N2 = 0. Solving for X in the first two equations gives us

 X = (1 - x)/x and X = (aj22(l - y))/(a22y), so we know that (1 - x)/x = (aj22( -y)1(a,22Y)
 Solving for y, we find

 1

 1 + a,22( -x) (A)
 aj22x

 Inserting this into g(x, y), we obtain

 / ~~~~~~~~2

 1 + +22(i- x x ( + a1,) = N2.
 a,22X

 Given specific values for a,22 and ai22, we can use this to determine the Pareto optimal outcome (point
 of tangency with f (x, y)) for an indifference contour of a given distance. We can also see that, given

 these salience parameters and any value of x, it is a fairly straightforward matter to determine the

 corresponding y coordinate for the Pareto outcome by using equation (Al). By construction, we

 know that, when there is no curvature in the Pareto set, the functional form of the set will be y = x.

 One means of comparing the degree of curvature in the Pareto set across several cases is to hold x

 constant at some value, use (Al) to calculate y for each case, and determine the absolute value of

 the difference in x and y. The absolute value of this difference will increase as does the degree of

 curvature in the Pareto set. For simplicity, let x = .5. Thus

 1
 Y=

 + ai22
 a,22

 and, for any set of salience parameters maximizing

 1
 - .5

 1 + ai22
 aj22

 will maximize the curvature of the Pareto set and thus the probability of linkage success.

 The generality of this result is obviously restricted to situations that involve two separable

 issues. Extending the result to cases in which there are three or more issues and/or in which the

 issues are nonseparable is a fairly straightforward matter in terms of the logic of the argument.

 Lagrange's method can be used to identify the Pareto set, in all dimensions, as a function of the

 x dimension coordinate and the salience parameters. Clearly, as issues and salience parameters are

 added, this becomes quite complicated mathematically. Even the simplest extension, which is to re-

 main in two dimensions and consider cases in which the issues are nonseparable, doubles the number

 of parameters in the equation. In the two-issue general case, the determination of the Lagrange

 conditions is a fairly simple extension of the procedure followed above, but the additional parameters

 and the interaction terms makes the calculation of y in terms of x and the salience parameters an

 onerous task algebraically. Intuitively, we can see that the algebra should be complicated because the
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 relationship it is capturing is quite complex. Some instances of issue nonseparability would increase

 the chances of agreement (e.g., if gains on one issue lead an actor to prefer less on the other issue,

 the range of acceptable outcomes is increased) while other cases would decrease the chances of

 agreement (if gains on one issue lead an actor to require even more on the other issue). Naturally,

 this is further complicated by the range of possible relationships across actors.

 Note also that the conclusions regarding the Deutsch/Pruitt explanation for linkage failure

 discussed in the text can be formalized using equation (Al). Recall that their argument holds that a

 necessary condition for linkage success is that "the parties have different priorities across the issues

 at hand" (Pruitt 1981, 153) and that the spatial model shows that the proper interpretation of this

 specifies only a minimal condition, requiring only that the actors have different relative saliences

 for the issues. That is, if both view the same issue as most important, linkage can still be successful

 as long as the ratio of salience parameters is different across actors. First, note that when the ratios

 of salience parameters are identical, there is no benefit in issue linkage. Since, by construction,

 aii, = a,,, = 1.0, if the salience ratios are identical a,22 = a,22 and, by equation (Al),

 1 1

 1 -x
 1+ _

 x x

 Thus, when the salience ratios are different, there is no curvature in the Pareto set, and issue linkage

 will provide no additional benefit. At this point it is easy to see that if a, 2 X a,22, even if both are
 greater than 1.0 or both are less than 1.0, x X y, indicating curvature in the Pareto set and that

 linking issues can increase the amount of benefit available and thus increase the likelihood of a

 negotiated settlement.
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