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Replication This web appendix allows us an opportunity to expand on some the claims made in Gibler(2007) that can not be replicated due to the loss of that dataset by the original author1 and present several additional models and results that did not fit within the page limits set by the journal. To clarify the content of the inferences being replicated, we quote from Gibler(2007) directly in the next section so there can be no misunderstanding in what was done and claimed in that article; particularly that all dyads were used, not just contiguous dyads, and that interaction terms were utilized without including the constituent variables. In the third section we highlight the inconsistencies that we found in trying to replicate the now lost dataset. We then describe in detail what we have done and some of the problems with the original GIbler(2007) research design as it appears in print.



The Stable Border Hypotheses In this section we highlight some of the claims made in Gibler (2007), that utilized the now lost data, as well as delineating what they imply about the research design used. Gibler (2007) states three inter-related empirical claims related to the democratic peace that each need to be verified. First, he argues that democracy is an effect, not a cause, of stable borders; second, that stable borders decrease the probability of conflict, regardless of democracy; and third, that democracy has no net effect on militarized disputes when stable borders are properly included in the model specifi1



Private correspondence with Douglas Gibler.



cation (515-229). It is important to point out here the hypotheses and conclusions in Gibler (2007) are not conditional on the presences of contiguous dyads. Gibler (2007) specifically writes, “that what scholars know as the democratic peace is, in fact, a stable border peace” (Gibler 2007: 529) and “that democracy has little or no effect on conflict once controls are included for stable borders” (Gibler 2007: 529). Taken together, these claims and conclusions suggest that previous evidence for the separate peace between democracies is epiphenomenal to the stability of borders between them.2 Primarily, the first and third arguments are what separate Gibler’s approach from other work, such as Huth and Allee (2002), among others, that suggests that democracy and territorial issues may each have an independent effect on conflict. To test these hypotheses, Gibler (2007) operationalizes stable borders using seven variables. These measure, within a pair of states “contiguous by land,”3 their power, number of unbroken years at peace, civil war status, relative colonial history, population’s relative ethnic affiliations and territorial similarity. We discuss the specific operationalization of these below. Gibler uses these measures in two sets of analyses, one predicting MID onset within a dyad and a second predicting whether both members of a dyad are democracy.4 The results of these analyses are then interpreted to show that stable borders significantly predict the presence of joint democracy (Table 2, 525), that when stable border variables are controlled for its effect on MID onset, dyadic democracy variable turns out to be an insignificant predictor of militarized interstate disputes (Table 3, fourth column, 528), and that when the democracy variable is omitted from the model, the stable border variables are robust predictors of conflict and in the predicted direction (reported on 527, results 2 In private correspondence Prof. Gibler confirmed that he used all dyads for the analysis. The N-sizes reported support this also, see below. 3 Although Gibler (2007) does not explicitly indicate this qualification (i.e., land contiguity) in the measurement section, we make it based on his two related statements: “only land borders can be considered unstable, as only they can provide the necessary type of threat to territoriality” (517); “the border variables serve essentially as interaction terms in these models. Thus, the contiguity coefficient estimates the baseline effects of borders absent controls for terrain, colonial differences, and ethnic groups” (526). Also we find that the replication analyses based on this qualification produce results that are the closest to Gibler’s original results in terms of the coefficient values and standard errors. Most definitely, Professor Gibler confirmed to us in private correspondence that he used multiplicate interactions terms in the analysis with the now lost data. 4 Using Huth and Allee (2002)’s data Gibler also conducts an additional set of analyses predicting the onset of territorial disputes with the stable border variables. We do not pursue that here since this is merely used as a measurement validation.
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not shown in Table 3). If the research design was sound and could be replicated, these results would be important grounds to rethink the independent effect of democracy on conflict. However, in attempting to replicate the inferences in Gibler (2007), we found several problems with the research design that should be resolved before these inferences are taken as being supported by the data.



Inconsistencies in Gibler (2007) In our attempt to recreate the lost data and published inferences from Gibler (2007), we ran into several inconsistencies in addition to the problems with omitting lower order terms and the cross-sectional dependence outlined in the main text. First, the maximum number of observations for the non-directed dyadic analysis for 1946-1999 in Table 1 of Gibler (2007) is labeled as the number of contiguous dyads but is greater than the possible number of all dyads (537, 653 > 518, 368) generated from the EUGene program, version 3.2 (Bennett and Stam 2000), excluding joiner and ongoing disputes years. The number of observations listed in Table 2 (second column for 1946-1989) and Table 3 (first column for 1946-1999) have the same number of observations despite the different time frames and different dependent variables. The coefficient in Table 2 for capability ratio has a significant and positive impact on the likelihood of joint democracy. Gibler interprets this as supportive of his argument, but his capability ratio variable is a measure of power parity not power preponderance given that it is measured as the ratio of weaker power/stronger one. Thus, the estimated positive coefficient sign suggests that equal powers are more likely to be jointly democratic than unequal dyads. This is inconsistent with Gibler’s argument that borders of unequal powers tend to be stable. Additionally, the research design in Gibler (2007) measures joint democracy inconsistently. To show that dyadic democracy is predicted by the border-related variables with no independent impact on MIDs, first a dichotomous measure of democracy is used as a dependent variable in Table 2, and is switched to a continuous index of democracy when employed as an independent variable in Table 3. We do not know whether stable borders would have rendered the dichotomous measure of democracy insignificant, also, in Gibler (2007).
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On page 527, Gibler argues that the models predicting democracy with stable borders, “demonstrate well that the border variables accurately predict the observance of joint democracy in the dyad; therefore, the inclusion of the border variables in the same model with joint democracy as an independent variable would introduce multicollinearity.” This need not be true. The covariance between variables is the very reason we use multiple regression techniques instead of a series of simple regression analyses with only one dependent and one independent variable. In practice, using our replication data, we find no evidence of collinearity by either variance inflation factors or looking at the standard errors. Further, as we show below, the significance of the stable border variables does not change when democracy is included or excluded from the model. Finally, the specification in Gibler (2007), as reported in tabular form and described in the text, appears to rely upon only one linear term to control for duration dependence, and then only for contiguous states. Beck, Katz and Tucker (1998), and numerous studies since (Dafoe 2011; Carter and Signorino 2010) have found that non-linear deterministic trends, measured as natural splines of the contemporaneous years of peace within a dyad, consistently and significantly improve the fit of conflict specifications. The potential omission of this set of nonlinear controls, either for contiguous or non-contiguous states, for years of peace, could alter the results for both the standard errors and the coefficients of interest. Professor Gibler in private correspondence notes that he did indeed use non-linear controls for duration dependence, but excluded them from the results and failed to mention them in the paper. We include in this online appendix a replication of the specification in Gibler (2007), Table 3, and our Model 1, but adding non-linear terms for peace years. We further explore other specifications below.



Coding of Variables for Replication This section describes our coding of variables to replicate the analysis in Gibler (2007), as described in that text. Gibler conceives a state’s border as either stable or unstable based on two kinds of factors. The first category includes time invariant variables that track the salience of a border. These border salience measures include similar terrain between two states, whether
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the same ethnicity is split across a border (ethnic border), and whether two countries across a border had similar colonial heritages. The greater salience of a border is in each case hypothesized to increase the risk of territory being captured or occupied. The other category refers to border strength variables, as measured by capability parity, years at peace, dyad duration, and civil war onset. For Gibler (2007) these measures track the strength of the border arrangements. In addition, Gibler specifies land contiguity as a necessary condition for all of these the border instability measuresments (Gibler 2007: 517).5 For him, international borders must be contiguous by land to be fragile and unstable enough to pose territorial threat, which, in turn, deters domestic political development and facilitates interstate armed conflict. Salient Border Variables First, Gibler (2007) states that similar terrain provides few geographic demarcations that would help define borders clearly. Similar terrain is simply operationalized as the [logged] ratio of percent mountainous terrain for each dyad, using the lowest percentage mountainous state as the numerator (i.e., ln(smaller)-ln(larger)) to measure the lack of a geographical focal point that clearly divides a border between two states (Gibler 2007: 520). For this variable, we use Fearon and Laitin (2003) following Gibler (2007). Zero values are undefined for the log transformation and denominator. Following Fearon and Latin, we add 1 to the percentage monadic value of each state before logtransformation and subtraction. Second, according to Gibler, borders that divide ethnic groups are those least likely to be drawn upon coordinating geographic focal points. Yet, operationalizing ethnic border is not straightforward. Gibler identifies “internationally divided ethnic groups using the Minorities at Risk data set, coding a dummy variable for dyads with minority groups that believe an imagined homeland includes both states in that particular dyad” (520). However, the minorities at risk (MAR) dataset does not contain this information. There is a variable (GC8) that codes whether a minority group, within one country, claims a homeland both within and/or outside of its current political borders. 5



Gibler (2007: 517) states, “only land borders can be considered unstable, as only they can provide the necessary type of threat to territoriality.”
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However the location of the claimed territory is not coded. Thus the MAR data codes the Shan in Burma as claiming a homeland that includes part of Burma and some other country or countries, but does not identify that other country or countries. In fact, there are 80 groups claiming a homeland that extends somewhere beyond their current home-state’s borders. Further, there are minority at risk coded groups as living in multiple states that claim homelands within those states. Unfortunately, the above quoted sentence is the only reference in Gibler (2007) to the coding of this variable and we are unsure what assumptions the original research used to identify the externally claimed homeland territory.6 Given the ambiguity between the stated coding rule and the information in the data, we attempted two strategies. Our most restrictive coding (Ethnic Border 1) codes dyads that have the same MAR ethnic group within their borders and whether the divided members of that group claims homeland territory in both countries of that dyad. The second coding adds transnational groups that are denoted as kindred groups in the MAR dataset (Ethnic Border 2). The first step towards operationalizing each of the coding schemes was to code groups that appeared within multiple countries. The group name information is contained in the ID and NAME variables of the MAR data, while the country of residence information is encoded in the CCODE and COUNTRY variables. The political dispersion of groups in the dataset varies from completely contained in one country (e.g. the Ashanti in Ghana) to being coded as minorities in 14 different countries in a given year (e.g. the Roma). For our first coding scheme (Ethnic Border 1), if the same group is located within multiple countries and claims territory in each country and possibly others, we code the Ethnic Border 1 variable equal to 1. This identifies dyads sharing an ethnic group that claims territory in each country of that dyad. Specifically, this means if group A is located in states 1 and 2, and that group A in state 1 is coded as claiming territory in state 1,7 and that same group A whose members reside in state 2 also claims territory in state 2,8 we mark the 6



We attempted to ask the original author what specific coding rules were used, but were not provided with that information in response. 7 This is represented by a value of 1, 2, or 3 on the GC8 variable in the MAR dataset, see MAR Dataset Users Manual 030703 pg. 20. 8 Again, this information is within the GC8 variable in the MAR dataset for each country-group.
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dyad as sharing an ethnic group that claims overlapping territory in both countries. This coding only partially solves the problem of the lack of homeland identification since it could be the case that either the groups separated by states are distinct9 or that the homelands they are referring to do not overlap. A more fundamental problem with the coding is that the minorities at risk dataset does not code all politically relevant groups. For example, its definition of a minority at risk does not include majorities in many countries. Russians are not coded as a group in Russia or the USSR, as an illustration. This is not a criticism of the MAR dataset, but instead of its previous use to code the concept of overlapping homeland claims. Since the MAR dataset does not include observations for these majority groups, there is no information on those majority group’s claimed homelands and whether they extend to territory claimed by another country. Ignoring this could lead to significant under-counting of dyads that include subpopulations with overlapping territorial claims, but where one group was a majority.10 To ensure that the stable border argument is credibly tested, we code a second shared ethnic homeland border variable that includes all the cases described in the first operationalization (Ethnic Border 1) but add cases where one ethnic group is coded as having a kindred group located in another country. Many times, these kindred groups are the majorities in other countries that were not coded as a MAR observation in and of themselves.11 Thus, while Russians in Russia are not a MAR group, they are listed as a kindred group for Russians in the countries of the former Soviet Republics. This second operationalization therefore adds dyads comprised of states 1 and 2 that do not include the same minority at risk group A in both states, but where state 1 holds within a minority group A that claims some homeland territory within its’ state of residence (state 1) and possibly elsewhere, and where state 2 is home to a kindred group of group A, most times the majority in another country. If this condition is satisfied we also code this second operationalization 9



MAR has a common group code, for example, for several potentially separable indigenous groups. Further, the role of minority populations in bordering countries can be of great interest to the kindred majority in another, as cases in Ireland, Russia and Burundi illustrate. 11 This kindred group information is contained in MAR variables gc10a and gc10b (see MAR Dataset Users Manual 030703, 20-21). 10
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as a 1, all other cases are zero for the Ethnic Border 2 variable. In the main text we use the Ethnic Border 1 variable, since the other operationalization drifts from the short description in Gibler (2007). We also analyzed each model using the Ethnic Border 2 for robustness. In no case did this supply additional evidence for the stable border hypotheses. Partial results from these estimations are included below. Third, Gibler (2007) suggests that contiguous dyads that share the colonial experience from the same colonial master countries tend to have poorly defined borders. These dyads are coded as 1 and 0 otherwise. For this variable, Gibler simply states that he uses Fearon and Laitin (2003) replication data. Fearon and Latin’s dataset contains two relevant dummy variables that indicate whether or not a country is a former British colony and a French colony, respectively. We code 1 whenever both countries in a dyad are previous colonies of the British power or the French power, and 0 otherwise. In addition to the three geographic variables, Gibler (2007) controls for the effects of wealth that might be strongly correlated with former colonial status and democracy. Wealth is operationalized as the natural logarithm of the smaller per capita gross domestic product (GDP) in the dyad (520), also using the Fearon and Latin data. We use that herein also. Border Strength Control Variables Noting that the three geographic border variables are almost time-invariant while “borders are often flexible,” Gibler employs four time-variant control variables that he argues affect “the legitimacy of previously drawn borders” (2007: 520). First, he expects that contiguous unbalanced dyads are less likely to fight as compared to a dyad at capability parity. Power parity is operationalized as “the capability ratio of the weaker state to the stronger state, using the Composite Index of National Capabilities from the Correlates of War Project” (Gibler 2007: 520). We use version 3.02 of the CINC data (Singer, Bremer and Stuckey 1972). Yet, it is unclear whether the author uses the conventional log transformation of the ratio (i.e., ln(the weaker CINC score/the stronger CINC score = ln(the weaker)-ln(the stronger)) found in the literature (Russett and Oneal 2001). We do not use the natural log transformation because the raw ratio measure for parity produces the results 8



more similar to those of Gibler. Second, Gibler also uses two time-related variables, peace years and dyad duration that may be indicators of border legitimacy and stability. We use Beck, Katz, and Tucker’s (1998) BTSCS (binary times-series cross-section) program to generate the time since the last MID for peace years. Gibler (2007) does not mention whether he included the then industrial standard cubic splines to account more fully for the time dependence. Further, these splines are not reported in the results in the text. We include three natural cubic splines generated with equally spaced knots.12 As discussed in the main text, we use both linear terms discussed in the original paper as well as add the splines, following best practices in the discipline. As for dyad duration, we use the COW state membership list (v.2008.1) that provides entry and exit dates for states in the system. In the democracy analysis we include time since previous democracy level to account for the potential deterministic trends on the democracy data. Third, the article we are replicating and extending includes civil war onset as a border strength control variable, because civil conflicts may harm the legitimacy of existing international borders in relevant international regions. Like Gibler, we use the dependent variable from Fearon and Laitin (2003) to code 1 for a dyad within which if at least one of the states was experiencing a civil war onset in a given dyad year, and 0 otherwise (Gibler 2007: 521). Dependent Variables Following Gibler, in predicating armed conflict onset, we use the MID definition of the COW project including any MID onset as the dependent variable, and we exclude any joiner dyads. We also exclude any ongoing dispute years regardless of new occurrence of a MID (Gibler 2007: 521). In predicting democracy as the dependent variable, mirroring our discussion of the problems with the dyadic measure of democracy used in Gibler (2007), we depart from the coding aggregated over dyads, where each dyad received a score of a one when “both states have combined Polity IV scores (autocracy-democracy) equal to or greater than 6” (Gibler 2007: 521) in the Polity IV 12



Similar results were found when knots were placed at 1, 4 and 7 years as well as when the knots were replaced with time, time squared and time cubed, as suggested by Carter and Signorino (2010).
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data (Marshall and Jaggers 2004). Instead, our results reported below use the conventional monadic measure of democracy directly, again with the combined Polity IV scores (Democracy-Autocracy). Sample Domain across Time and Space Gibler uses all dyads for the 1946-1999 period (contiguous and non-contiguous dyads), which we use also. The inclusion of noncontiguous dyads adds some ambiguities to the replication analysis. According to Gibler, land contiguity is a necessary condition for border instability and certain geographic conditions add to it. This means that the effects of the three main border variables and other border controls are contingent upon land contiguity. But any explicit interaction terms do not appear in Gibler’s statistical tables. The question is how Gibler treats noncontiguous dyads with respect to the values of the seven border-related variables? Does he code 0 for these variables if a dyad is noncontiguous? In general, he is unclear about this point except for only one case that he explicitly states the term, contiguous dyads, for the same colonial master variable in the data description. It is understandable that authors can be ambiguous in their data description due to the often strictly imposed page limit. In passing, Gibler states, the border variables serve essentially as interaction terms in his models (p. 526), when he accounts for a discrepant finding for the effect of contiguity on joint democracy. To replicate Gibler’s results, we take two approaches. First, we code 0 for the values of the seven border variables when dyads are noncontiguous. Although producing the most similar results to Gibler in our data analyses, doing so is equivalent to omitting all the constituent terms in the statistical interaction model (Braumoeller 2004; Brambor, Clark, and Golder 2006). This approach can be appropriate if and only if the seven border variables do not affect interstate conflict among noncontiguous dyads. This is a strong theoretical assumption that needs empirical testing and the empirical testing is easily conductible. But some of the border strength controls like peace years and capability ratio have been found as important factors that affect interstate conflict in general. Therefore, our second approach addresses this issue. We keep the original values of the border variables regardless of contiguity to use as constituent terms and multiply them with contiguity to use as interaction terms. We use Bennett and Stam’s (2000)
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EUgene program, version 3.2, to generate the basic template of the data.13



The Consequences of Omitting Lower Order Terms in Gibler (2007) Specifically, a general model predicting MID onset with K border stability variables xki and another control zi , using a logistic link function, can be expressed as: yi ∼ Bern(pi ) pi ) = β0 + β1 x1i + β2 x2i + . . . + βk xki + γ0 `i + γ1 (`i x1i ) + γ2 (`i x2i ) + . . . + γk (`i xki ) + ζ1 zi ln( 1−p i



where the `i represents whether observation i involves a dyad that is contiguous by land (equal to 1) or not (equal to 0), the K xk ’s represent the border stability variables of interest, βk represents the effect of the kth border stability variable when ` = 0 and the βk + γk , ∀k ∈ (1, . . . , K) represent the slope of the log-odds of a militarized dispute for each border stability variables when the observation involves a land-contiguous dyad (` = 1). The difference between the effect of each xk for contiguous versus non-contiguous dyads is then simply βk + γk − βk = γk on the log-odds scale. The last term refers to the GDP control variable with coefficient ζ1 . The specification in Gibler (2007) assumes unequivocally that β1 = β2 = . . . = βk = 0, such that no variable used to measure border stability has any non-zero effect on the propensity for dyadic conflict. Thus Gibler (2007) estimates,



ln(



pi ) = β0R + γ0R `i + γ1R (`i x1i ) + γ2R (`i x2i ) + . . . + γkR (`i xki ) + ζ1R zi 1 − pi



The consistency of the estimated coefficients from this restricted model, with the R superscript, depends on the zero restrictions on the lower order term. In order to interpret γ1R as the expected change in the log-odds of conflict when we increase the first border stability variable by 1 unit for a land contiguous dyad, we need to be sure that the effect of that same x1i is approximately zero when ` = 0. We suggest that this assumption is not a useful one, and may in fact be very misleading, as suggested by Brambor, Clark and Golder (2006). 13



We describe our control variables in the main text. The major powers in our sample are the US, the UK, France, and the USSR/Russia for the entire (1946-1999) period, Germany (1991-1999), China (1950-1999), and Japan (19911999).
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Thankfully, our supposition is easily testable given that the models are nested. For example, if we have sufficient evidence to reject the null of β1 = 0, the effect of the first border stability variable (x1i ), parity for example, needs to be measured as (β1 + γ1 )14 and tested against the null of no additional border effects whereby parity has the same effect regardless of whether a dyad is contiguous or not. This means explicitly testing both whether βk + γk = 0 and (βk + γk ) = βk for each of the interaction variables. If we can not reject the null that βk + γk = 0, this implies that xki does not influence the probability of conflict for neighboring states. On the other hand, if we can not reject the null that (βk + γk ) = βk , which would be true when γk = 0, this implies that the effect of xki on the probability of conflict is not conditional on being contiguous and is in fact more general than the stable border hypotheses suggest. Notice that the interpretation of the coefficients from the restricted model, γkR , as the effect of border stability on expected conflict, assumes that βk = 0. The hypothesis tests conducted by Gibler compare the effect of the `i xki to zero, as measured by γkR , rather than to the effect of xki when `i = 0, which is measured by γk above. Whenever βk 6= 0, inferences from the restricted model may be misleading.15



Additional Results The Effect of Democracy on Peace Figure 1 plots the coefficients, along with their 50 percent and 95 percent confidence intervals, across not only these four models and compares them to the reported result for democracy in Table 3, Model 4 in Gibler (2007), but also includes 7 other specifications. In no case can we reproduce the inference that more democratic dyads fail to predict peace at a useful level of statistical significant (.05 here). This is across specifications (as highlighted in the legend to the left) that both omit and include lower order terms, full peace year spline interactions, additional controls 14



Since γ1 in this case is the additional effect of x1 conditional on `i = 1 on the log-odds scale. Further, this is true for any of the k variables. Omitting one relevant main effect has the potential to bias any of the coefficients. 15
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Figure 1: Dot plot of Lowest democracy coefficients in the replication and extension as compared to the effect reported in Gibler (2007), Model 4 in Table 3. The bars represent 50% and 95% confidence intervals. Models 1-4 here represent those reported in Table 1 of the main text. Models 5-11 are additional specifications that explored alternative codings. The simple on-off heat map to the left provides information on each specification. Specifically, it alerts the reader to whether the specification included lower order terms (as discussed in the paper), whether the specification includes both the linear peace year terms as well as the splines (both as lower order terms and interactions), whether additional controls are included (as discussed in the paper), and whether the original or an alternative measures of ethnic linkages (as described above), similar terrain (not logged) or capability parity (not logged) were utilized. The time domain is 1946-1999.
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Figure 2: Dot plot of dichotomous dyadic democracy coefficients in the replication and extension. This type of analysis was not reported in Gibler (2007). The bars represent 50% and 95% confidence intervals. The legend on the left is described in the previous figure. and alternative measures for ethnic linkages (borders), terrain similarity and parity.16 Figure 2 presents the same information as the previous plot, but now we measure democracy as a dichotomous variable, rather than utilizing the weak-link assumption. Again, we continue to find robust support for the effect of democracy on peace across the 11 specifications.17 Taken together, over 22 specifications using two distinct operationalizations of democracy, the results continue to show a robust effect of democracy on peace. The table below represents a model where peace years are added to the specification in Model 16



Building on Model 4, the best fitting model in Table 1, their are 7 possible combinations of these 3 additional changes, hence the 7 additional models. The details of these codings are included in the data description above. 17 This is based on the coding Gibler (2007) used in Table 2, where democracy was the dependent variable.
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1 in Table 1 of the main paper. This is done because there is some confusion as to whether Gibler (2007) used peace year splines in his specification. The results for the democracy variable are similar.



15



Table 1: Logistic regression results predicting militarized interstate dispute onset, 1946-1999. This model is identical to Model 1 in the main text, but adds non-linear peace year splines. Model 1 Intercept −4.939∗(0.078) Lowest Dem −0.040∗(0.006) Lowest GDP 0.417∗(0.039) Peace Yr.(Linear) −0.332∗(0.019) Peace Yr.(Spline 1) −0.016∗(0.002) Peace Yr.(Spline 2) 0.006∗(0.001) Peace Yr. (Spline 3) −0.001 (0.001) Contiguous 3.253∗(0.124) Parity×Contig 0.206 (0.159) Peace Yr.(L)×Contig −0.012∗(0.004) Civil War×Contig. 0.829∗(0.168) Dyad Age×Contig. 0.002 (0.001) Col. Hist.×Contig. 0.137 (0.107) Eth. Border×Contig. 0.223 (0.132) Terr. Sim.×Contig. −0.011 (0.051) N 379821 AIC 11238.081 BIC 11888.928 log L -5559.040 Standard errors in parentheses ∗ indicates significance at p < 0.05
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The next table presents results from the specification in Model 4 of our Table 1, but omitting democracy. This is done because Gibler (2007) notes that all 7 border stability variables are significant when democracy is omitted from the specification. We can not corroborate that here, as noted in the text.
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Table 2: Logistic regression results predicting militarized interstate dispute onset when democracy is excluded from the specification. Model 1 Intercept −4.853∗(0.120) Lowest GDP 0.111∗(0.039) Parity −0.089 (0.179) Peace Yr.(Linear) −0.343∗(0.028) Peace Yr.(Spline 1) −0.167∗(0.028) Peace Yr.(Spline 2) 0.074∗(0.019) Peace Yr. (Spline 3) −0.005 (0.006) Civil War 0.441∗(0.197) Dyad Age 0.017∗(0.001) Colonial History −0.067 (0.160) Ethnic Border −0.125 (0.587) Terr. Similarity 0.170∗(0.042) Contiguous 2.671∗(0.170) Previous Disputes 0.156∗(0.009) Post Cold War −0.698∗(0.091) Major Powers 1.083∗(0.087) Parity×Contig 0.424 (0.236) Peace Yr.(L)×Contig 0.081∗(0.038) Spline 1×Contig 0.028 (0.042) Spline 2×Contig −0.008 (0.030) Spline 3×Contig −0.002 (0.010) Civil War×Contig. 0.308 (0.263) Dyad Age×Contig. −0.026∗(0.002) Col. Hist.×Contig. 0.253 (0.194) Eth. Border×Contig. 0.733 (0.601) Terr. Sim.×Contig. −0.270∗(0.067) N 383659 AIC 10298.518 BIC 11427.699 log L -5045.259 Standard errors in parentheses ∗ indicates significance at p < 0.05
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The Non-linear Effect of Peace Years on Conflict The non-linear relationship between peace-years and the probability of conflict is best illustrated graphically. Figure 3 presents the non-linear estimated relationship between peace years and the risk of conflict relative to a dispute in the previous year using the coefficients and variance covariance matrix from Model 4. As evinced in the figure, and noted in the paper, there is only a small, barely perceptible difference between the patterns of peace in contiguous and noncontiguous dyads. The Effect of Democracy on Conflict, Conditional on Contiguity It was suggested by a reviewer that we analyze contiguous and non-contiguous dyads separately, while controlling for the stable border variables. While these do not directly speak to the results in Gibler (2007), since he did not interact democracy with land contiguity, they do speak to whether the effect of democracy might be spurious among a sub-set of states — specifically, those that are contiguous. Table 3 presents models using the low democracy score, with the first column selecting only the sample of contiguous states, and the second column selecting only the sample of non-contiguous states. Table 4 presents results using the dichotomous, both democracy, measures. The democracy variable is negative across all four specifications. There is some evidence that the democracy coefficient, when measured as the lower democracy score, is smaller among contiguous states as compared to non-contiguous states.18 However, this is not the case when the dichotomous both democracies, measure is utilized. It is important to note that the stable border variables play no role in this change. In fact, just estimating the effect of democracy on conflict, omitting the stable border variables, leads to an even smaller coefficient for democracy in the contiguous states subset. The results are −0.008, with a standard error of 0.007, yielding a p-value of 0.2. This distinction is relegated to the lower democracy measure, and again, decreases (not 18 A full interacted model shows this also. Using robust standard errors, the interaction between the lower democracy score and land contiguity is significant at the .05 level. However, this is not the case with the both democracy measure. In this latter case, the interaction coefficient for both democracy times land contiguity is not significant at the .05 or .10 levels.
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Figure 3: The top plot depicts the relative risk of militarized interstate dispute onset for a state as the years of peace increase for contiguous states (light) and non-contiguous (dark), relative to having had a conflict in the previous year. The bottom plot illustrates the ratio between these two relative risks. Each is plotted with 95% confidence intervals.
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Table 3: Logistic regression results predicting militarized interstate dispute onset with the lowest democracy measures, 1946-1999. The sample is split between contiguous dyads and noncontiguous dyads. Contig Not Contig. Intercept −1.630∗(0.127) −4.806∗(0.130) Lowest Dem −0.015†(0.008) −0.055∗(0.009) Parity 0.129 (0.157) −0.545∗(0.178) Peace Yr.(Linear) −0.306∗(0.025) −0.378∗(0.028) Civil War 0.720∗(0.165) 0.367†(0.194) ∗ Border Age 0.005 (0.001) 0.029∗(0.001) Colonial History 0.020 (0.106) −0.122 (0.163) Ethnic Link 0.241†(0.129) −0.495 (0.586) Terr. Sim. −0.066 (0.049) 0.203∗(0.043) Peace Yr.(Spline 1) −0.002∗(0.001) −0.002∗(0.001) Peace Yr.(Spline 2) 0.001∗(0.001) 0.001∗(0.001) Peace Yr. (Spline 3) −0.001 (0.001) −0.001 (0.001) N 9780 370041 AIC 3986.185 6669.499 BIC 4331.214 7188.924 log L -1945.093 -3286.749 Standard errors in parentheses † significant at p < .10; ∗ p < .05



increases) when the stable border variables are added. These results then, are very similar to those found in Reed and Chiba (2010), where democracy has a small, but still discernible, effect on contiguous dyads, as compared to non-contigous dyads.



Modeling Democracy Cross-sectional Dependence As noted in the text, the fact that democracy is measured for each state, but then aggregated in Gibler (2007) as a dyadic dependent variable, causes extreme cross-sectional dependence in the data. This cross-sectional dependence can be explicitly seen in the correlation of the residuals across dyads from a specification with the lower democracy measure used as the dependent variable and estimated with ordinary least squares (see Table 5).19 Both logit and OLS regression 19



A similar pattern holds for the deviance residuals from a logit model using the dichotomous measure of both members of dyad being democratic.
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Table 4: Logistic regression results predicting militarized interstate dispute onset with the dichotomous both democracy measure, 1946-1999. The sample is split between contiguous dyads and non-contiguous dyads. Contig Not Contig. Intercept −1.528∗(0.118) −4.451∗(0.116) Both Dem −0.383∗(0.157) −0.844∗(0.177) Parity 0.146 (0.157) −0.533∗(0.178) Peace Yr.(Linear) −0.304∗(0.025) −0.374∗(0.028) Civil War 0.694∗(0.165) 0.300 (0.194) ∗ Border Age 0.005 (0.001) 0.029∗(0.001) Colonial History 0.013 (0.106) −0.123 (0.163) Ethnic Link 0.243†(0.128) −0.499 (0.585) Terr. Sim. −0.065 (0.049) 0.204∗(0.042) Peace Yr.(Spline 1) −0.001∗(0.001) −0.002∗(0.001) Peace Yr.(Spline 2) 0.001∗(0.001) 0.001∗(0.001) Peace Yr. (Spline 3) −0.001 (0.001) −0.001 (0.001) N 9780 370041 AIC 3983.062 6681.705 BIC 4328.091 7201.130 log L -1943.531 -3292.852 Standard errors in parentheses † significant at p < .10; ∗ p < .05



assume that the cross-sectional correlation between the errors is zero20 . The cross-sectional error correlations for each dyad involving the US and everyone else and Canada and everyone else is .99, for example. Not surprisingly the local Pesaran CD test (see Hsiao, Pesaran and Pick (2012)) rejects the null of cross-sectional independence at the .001 level.21 This test result suggests that the standard errors in Table 2 in Gibler (2007: 525) as well as any replication, are badly deflated. Again, Gibler’s models for predicting dyadic democracy lack the lower order terms that constitute the interactions in the model, as well as omitting time trends.22 20



Specifically, we estimate the residuals for each dyad ij then computed the correlations between the residuals for dyad iz, ∀z 6= i, j and the residuals for jz. These should be zero in expectation, but instead they are near one for the data, see below 21 The CD(1) statistic is 67.9. 22 It is also important to point out that this problem of induced cross-sectional dependence can not be mended with robust standard errors clustered on dyads since the dependence is across dyads rather than within dyads.
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US Canada UK Netherlands Belgium Switzerland Finland Sweden US 1.000 0.999 1.000 Canada UK 0.999 0.999 1.000 Netherlands 0.999 0.999 0.999 1.000 Belgium 0.999 0.999 0.999 0.999 1.000 Switzerland 0.999 0.998 0.998 0.998 0.998 1.000 Finland 0.997 0.997 0.997 0.997 0.997 0.997 1.000 0.998 0.999 0.998 0.998 0.998 0.998 0.999 1.000 Sweden Table 5: Examples of the cross-sectional residual correlations after OLS estimation in the dyadic democracy analysis using the specification reported Gibler (2007), Table 2, and lower democracy as the dependent variable. The off-diagonal elements represent the correlation between estimated residuals across all dyads including the row and column states. Both OLS and Logistic regression assume that all of these off-diagonal elements are zero. Further Data Coding for the Democracy Analysis To measure border stability across the seven concomitant concepts, while avoiding crosssectional dependence by design, we analyze the borders for each state in a monadic framework and code either the minimum or the central tendency for each state on the border stability measures.23 For example, we measure neighbor parity as the average capability difference between a state and its land-contiguous neighbors. Similarly, neighbor territorial similarity measures the average ratio of mountainous terrain for each state relative to each of its neighbors. The dyadic measure of whether a civil war was ongoing in one or both members of the dyad, now becomes the proportion of neighbors suffering a civil war. To code the age of the land borders, we use the newest/youngest border relationship. If a state had two neighbors, and one had been a neighbor for 2 years and the other was a neighbor for 18 years, we coded the minimum border age variable equal to 2 for that state. Similarly, we code the minimum number of years of peace across each border.24 Each of these codings provided the most evidence for the hypotheses in Gibler (2007), as compared to using the means or maximum values across each border.25 We only include states 23



Variables measuring the maximum unstable border for each state provided an inferior fit and further failed to support the stable border hypotheses. 24 Variables measuring the average age or average peace years, instead of the minimum across each border, were insignificant across each specification. 25 This aggregation across borders is necessary because democracy is measured in the Polity data source as a monadic measure. Thus the pressure or stability from each border can only be observed in aggregate on that state-level
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that have at least one land-border with another state for this analysis.26 Again, to control for deterministic trends in the underlying probability of observing a democracy, when the dichotomous dependent variable is used, we include splines measuring the number of years of continuous non-democracy, as well as a linear measure of the number of previous years of democracy experience. The year was also included to code any linear global trend in democratization. We also included whether a state had a previous spell of democracy as well as the age of the state. Finally, we control for the natural log of the number of unique international land-contiguous neighbors a state has as well as whether the country was previously a colony.27 Monadic Democracy Results We ran three separate models and report these in Table 6. The first model includes only the border stability variables, GDP and the democracy-year and spell controls. The second adds the additional potential controls, including previous experience with democracy, the year, the log of the number of neighbors a state has, the age of the state and whether the state was a previous colony.28 The third model omits the stable border variables so we can compare the BIC and AIC values with and without these variables. In the first model, only two out of the seven variables, minimum border age and peace years, support the predictions of the stable border theory.29 However, when the control variables are added to the model, the coefficient for the minimum border age is reduced by more than two-thirds and no longer produces a z-value above 1.96. Interestingly, when we compare the AIC and BIC democracy score. A dyadic measure, as we have shown above, suffers from severe cross-sectional dependence that invalidates inference from the estimated coefficients. 26 Below we show how our monadic model predicting democracy can easily be used to predict dyadic democracy since a dyadic measure of democracy is a deterministic function of the two states’ individual scores. This fact may be useful for future work attempting to endogenize joint democracy in a conflict equation or utilize propensity score approaches to estimating the treatment effect of joint democracy (see below). 27 The colonial history variable is again coded from Fearon and Laitin (2003), as in Gibler (2007). 28 These are discussed above. 29 It should be noted that, these two variables lose their statistical significance when we analyze transitions to democracy in the sample rather than pooling observations for both transitions to democracy and remaining democratic. Recent work by Gibler and Tir (2010) alters the definition of border stability to predict transitions to democracy. They do not report any results using these border stability variables. We include here the results that provide the best-case for the stable-border arguments and thus do not report the results from the democracy transitions analysis we preformed. The results, as outlined above, looking at democracy as a continuous measure and also only looking at transitions to democracy are available from the authors.
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Table 6: Logistic Regression results predicting whether a state is a democracy, 1946-1999. The analysis is conducted at the monadic level only for states that have at least one neighbor. Model 1 Model 2 Model 3 ∗ Intercept 0.287 (0.217) −35.481 (9.412) −23.790∗(8.594) ∗ ∗ GDP 0.530 (0.085) 0.446 (0.090) 0.634∗(0.076) Neighbor Parity 0.065 (0.370) 0.177 (0.382) Neighbor Terr. Sim. 0.004 (0.112) −0.007 (0.115) Neighbor Peace Yrs. 0.024∗(0.008) 0.030∗(0.008) Miniumum Border Age 0.007∗(0.003) 0.002 (0.003) Divided Ethnic Group −0.393 (0.388) −0.629 (0.414) Neighbor with Same Col. History −0.332 (0.220) −0.418 (0.300) Civil War in Neighbor −0.634 (0.680) −0.694 (0.687) Years Democratic −1.331∗(0.073) −1.307∗(0.073) −1.298∗(0.072) Dem. Spline 1 −0.002∗(0.001) −0.002∗(0.001) −0.002∗(0.001) Dem. Spline 2 −0.007∗(0.001) −0.006∗(0.001) −0.006∗(0.001) ∗ ∗ Dem. Spline 3 0.004 (0.001) 0.003 (0.001) 0.003∗(0.001) Previous Experience with Dem. 0.142∗(0.014) 0.127∗(0.015) 0.145∗(0.014) ∗ year 0.018 (0.005) 0.012∗(0.004) ln(Number of Neighbors) −0.084 (0.172) Age of State 0.005∗(0.002) Prev. Colony 0.049 (0.235) N 5615 5615 5615 AIC 1526.155 1516.878 1543.318 BIC 1897.614 1994.468 1755.581 log L -707.077 -686.439 -739.659 Standard errors in parentheses ∗ indicates significance at p < 0.05



values for the null Model 3 versus Model 1, we see that the border stability variables do not add much to the fit of the model.30 A χ2 test can not reject the null hypothesis that all six of the border stability coefficients, excepting years of peace across the border, are equal to zero, at the .05 level.31 Going from Monadic to Dyadic The data we have for democracy, within a given year, can be expressed as yi , a vector of length N holding the state democracy values32 . In the approach used by Gibler (2007), a dyadic measure 30



In fact, by BIC, we would favor the restricted model (3 in Table 6). The AIC, however, would lead to the selection of Model 2. 31 The χ2 (6) value is 4.9, with an associated p-value of .55. 32 Ranging from -10 to 10.
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of democracy, yij is created and covariates, xij , are used to create a measure of yˆij .33 Specifically, yij = 1[yi > 6, yj > 6], where 1[·] is an indicator function that takes on the value of 1 if the statements within are true. Gibler (2007), estimates an equation of the form, yij = 1[yij∗ > 0], where yij∗ = xij β + ij , and ij is assumed to be log Weibull distributed and each ij is independent from each iz , ∀ j 6= z. As we show above and the conditional statement for yij makes clear, the measurement of yij is not independent across dyads that each include the member i, since in these cases yij = 1[yi > 6, yj > 6] ∀ j 6= i each have a common component, yi . This is ignored in Gibler (2007), and leads to the large induced cross-sectional dependence that we highlight in this appendix. What to do about this? There is an easy fix for this problem. If we have a covariate row-vector, xi that is useful in predicting yi , this can be inserted into the conditional statement above, using a functional form for the relationship. For example, one might suggest a linear relationship between xi and yi , yielding, yi = xi β +i . The error term is included as i , the coefficients are in the column vector β. Plugging this into the conditional statements that create yit gives us, yij = 1[xi β + i , xj β + j ]. Because ˆ With these yi is observed, and not latent, we can simply use the equations for yi to estimate β. ˆ xi , xj , which we could call yˆij . This is coefficients estimated, we can then get estimates of yij |β, ˆ and the covariate vectors simply the probability that yi > 6 and yj > 6, given our estimates of β (β) for i and j respectively. If we assume that the state-level error terms are independent, conditional ˆ using simulation methods, on the covariates34 , we simply need to first estimate P r(yi > 6)|x, β, such as those embedded within Clarify for each state i.35 . This is no more difficult than calculating predicted probabilities for logit or probit models. Finally, the joint probability that yi > 6 and yj > 6 is simply P r(ˆ yi > 6) × P r(ˆ yj > 6), since the values are conditionally independent by 33



I am only considering one year of data for simplicity here. This is a common assumption that is not obviously violated by the measurement strategy as in Gibler (2007). Especially in the case where we are conditioning on values in x that already accounts for any potential dependence between state’s democracy scores. 35 ˆ variance covariance matrix (Σ), ˆ and the estimated residual error variance First, one would use the coefficients (β), 2 ˜ ˆ ˆ (ˆ σ ) to simulate the heterogeneity in the coefficients, β ∼ MVN (β, Sigma) and σ ˜ 2 = (n − k)ˆ σ 2 c, where c ∼ 2 χ (n − k) (see Gelman et al. (1995: 237) as well as Tomz, Wittenberg and King (2003).). Using these simulated parameters, one would set the x values to the first observation, call this state i and compute a set of y˜i = xi β + ˜. This is then repeated for each i ∈ (1 . . . N ). 34
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design. Thus, we simply multiply the probabilities together to calculate yˆij , a predicted value of two states being jointly democratic, which is the same target as in Gibler (2007), but we arrive at this without inducing extreme cross-sectional dependence. If one wants to measure yj using the weak link assumption, we simply replace the index function yij = 1[yi > 6, yj > 6], with yij = min(yi , yj ) and this is carried through the same calculations as above.36



36



Specifically, yˆij = min(ˆ yi , yˆj ).
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