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Abstract Government-to-government loans are an important tool of international diplomacy. Importantly, governments condition their lending and borrowing behavior on that of other governments. For example, in search of worthy debtors, creditors look for the lending activities of other creditor governments for clues. Thus, existing loans affect the likelihood of new loans. Accounting for this endogeneity among bilateral loans is crucial as they capture the political dynamics among countries. Instead of treating this endogeneity as a statistical nuisance, we model it explicitly. We argue that creditor governments look for partners that are both strategically valuable and willing to repay their debts, while debtor governments particularly favor reliable creditors that are willing to provide large loans and rescue loans. The strategic dilemma for both creditors and debtors is that a prospective partner’s reliability, strategic value, and willingness are unobservable. Faced with this information asymmetries, we argue that governments instead obtain important information from the existing network of loans. Our results confirm that information is crucial in governments’ pursuit for influence via bilateral loans. We find that these endogenous network influences are extremely important predictors of bilateral loans and greatly improve our ability to predict who lends to whom, and when.
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Government-to-government loans are an influential diplomatic tool. Between 1970 and 2013, governments signed about 300 new loan agreements per year, with an average annual lending volume of $29 billion (in constant US dollars). High-profile cases of government lending, such as China’s loans to African countries, have achieved widespread media coverage.1 While activities of large creditors like the US, Germany, and China are comparatively well known, loans were also provided by Cameroon to Nigeria, Kuwait to Cambodia, Iran to Sierra Leone, and Azerbaijan to Georgia.2 Over half the countries in the world have extended loans at some point since 1970, and over 60% of countries have received loans. A voluminous literature on sovereign debt exists. For instance, political scientists have examined the political factors determining whether governments borrow from private capital markets by issuing bonds (e.g., Beaulieu, Cox, and Saiegh 2012; Kaplan and Thomsson 2017; Schultz and Weingast 2003). Similarly, we know much about the political dynamics affecting the probability of receiving multilateral loans from institutions such as the International Monetary Fund (Copelovitch 2010; Stone 2004; Vreeland 2003) Relatedly, much work analyzes which countries receive foreign aid in the form of grants or humanitarian assistance (Baccini and Urpelainen 2012; Drury, Olson, and Van Belle 2005; Gibler 2008). Yet, we know little about government-to-government loans.3 This is surprising, considering their relative frequency: between 1990 and 2013, debtors obtained 5759 bilateral loans from other governments, but only 1837 multilateral and 1231 private loans. More importantly, experts and pundits alike point out that government-to-government loans are inherently political: bilateral loans are an attempt at extending power and competing for political influence in the international arena (Cohen 2006). In 2009, for example, after China granted a $120 million loan to Kenya, the 1



See, for example, “China to Increase Loans to Africa by $10 Billion,” Wall Street Journal, May 5, 2014; “China Pledges $60bn to Develop Africa,” BBC News, December 4, 2015.
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See, respectively, “Nigeria: Bi-weekly Pol/econ Updates For May 1-15, 2009,” U.S. Embassy in Nigeria, June 2, 2009; “Kuwait: Laying Foundations For The New Silk Road?,” U.S. Embassy in Kuwait, May 5, 2009; “Iranian Delegation Leaves Sierra Leone Empty-handed For Now,” U.S. Embassy in Sierra Leone, August 31, 2006; “President Aliyev, A/S Lowenkron Agree To Establish A Permanent Democracy Dialogue,” U.S. Embassy in Tajikistan, January 9, 2007.
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An exception is Broz (2005), who analyzes congressional voting patterns concerning U.S. rescue loans to foreign governments.
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US ambassador lamented that “the United States risks losing its still pre-eminent influence on the continent.”4 Bilateral loans are an instrument of “what might be called the ‘foreign policy’ of money” (Calleo and Strange 1984: 91). Our central argument is that governments condition their loans on the loans of other governments. For example, creditor governments prefer lending to strategically valuable borrowers, but determining the strategic value of potential debtors is a nontrivial task. Creditors likely consider a potential debtor’s geographic location, resource endowments, foreign policy similarity, existing military alliances, and other exogenous characteristics. However, we argue that the most important factor in determining a country’s strategic importance is its evaluation by other creditors: Ceteris paribus, a country’s strategic value increases as other governments accord it greater status. Thus, a creditor may provide loans precisely because it observed its competitors having provided loans to that recipient. In this sense, bilateral loans are endogenous to bilateral loans themselves. We argue that this endogeneity is key for explaining bilateral lending and borrowing: Governments do not make loans in a vacuum. Rather, they observe existing loans to obtain strategically valuable information which in turn informs their lending and borrowing decisions. Instead of treating this endogeneity as a statistical nuisance, we argue that endogenous influences are substantively interesting themselves: In fact, they embody the politics of bilateral lending. In order to precisely theorize, operationalize, and empirically assess these endogenous influences, we adopt a network approach.5 We define bilateral lending as a longitudinal network, where governments comprise the “nodes” and loans comprise the “edges,” and we then model the ways in which those edges influence one another. The network perspective allows us to specify the precise forms that endogenous influences take and to empirically model such influences in ways that traditional dyadic regression models cannot (Oatley et al. 2013; Ward, Stovel, and Sacks 2011). The empirical results show that endogenous influences are, by far, the most powerful determinants of bilateral lending. For instance, out-of-sample predictions of Chinese loans show that a model excluding network effects successfully predicts de novo loans only about 17% of the time. The 4



“Kenyan Ambassador On Growing China Relationship,” U.S. Embassy in China, April 21, 2009.
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The most plausible alternative approach is spatial regression. We show in the online appendix that the network model consistently yields a better fit to the data than spatial regression models.
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network model incorporating the political dynamics in bilateral lending, in contrast, successfully predicts about 80% of Chinese loans. The empirical analysis also vindicates the proposed informational mechanism. We control for myriad monadic and dyadic influences on bilateral lending, including influences that reflect information about creditors and debtors; yet, the endogenous network influences remain statistically significant. We further show that these endogenous influences vary in magnitude in precisely the way our informational theory predicts. We proceed in five sections. First, we briefly discuss relevant literatures. Second, we develop a network theory of bilateral lending, carefully connecting the logic of lending to distinct network configurations. Third, we discuss data and research design. Fourth, we present the empirical results and explore a number of testable implications of the informational argument. The fifth section concludes.
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Bilateral loans and international relations



Bilateral loans are government-to-government monetary transfers with the expectation of repayment. These loans carry an interest rate, grace period, and maturity. Loans are not the same as foreign aid, also known as official development assistance (ODA). ODA includes grants, in-kind transfers, food aid, and technological assistance, as well as expenses occurred in creditor countries, such as administrative costs and refugee assistance. Extremely cheap loans—e.g., with low interest rates and long repayment schedules—may qualify as ODA, while more expensive loans do not. Because the overall share of loans in total ODA has declined over time, there is little empirical overlap between foreign aid and bilateral loans.6 Governments are acutely aware of the distinction between loans and ODA. For example, in discussing Japanese assistance to Pakistan, the U.S. Embassy in Japan reported that “grants and technical assistance fell slightly from [. . . ] JPY 7.7 billion ($75.7 million) in funding,” while “yen loans [...] more than doubled to JPY 479 billion ($4.7 billion).”7 Because bilateral lending overtly differs from traditional aid, especially regarding the expectation of repayment, we anticipate that it involves distinct political calculations. 6



Brech and Potrafke (2014: 63) show that the share of loans in total ODA was close to 40% in the 1970s but has declined to less than 10% since 1996.
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“Japan’s Assistance To Pakistan Shifting From Grants To Loans,” US Embassy in Japan, April 11, 2008.



3



Table 1: Number of countries that engaged in bilateral lending, 1990–2013 East Asia and Pacific Europe and Central Asia Latin America & the Caribbean Middle East and North Africa North America South Asia Sub-Saharan Africa Total



Creditors 13 40 20 14 2 3 12 104



Non-creditors 14 10 13 4 0 5 34 80



Debtors 16 23 27 10 0 8 43 127



Non-debtors 11 27 6 8 2 0 3 57



Total 27 50 33 18 2 8 46 184



Bilateral loans are now a pervasive tool of diplomacy, as illustrated by Table 1. Between 1990 and 2013, 104 of 184 countries in our dataset provided loans to foreign governments at some point. Interestingly, bilateral lending is not limited to small numbers of wealthy countries. While developed economies certainly play a prominent role in bilateral lending, our dataset includes loans from Algeria to Jamaica, Brazil to Ecuador, Bulgaria to Ethiopia, Cuba to Angola, and so on. Similarly, borrowing is not limited to the least-developed economies. 127 of the countries in our dataset borrowed from another government in 1990–2013. The frequency of bilateral lending further reinforces its significance. Table 2 shows the number of country-years during which governments relied on either bilateral, multilateral, or private loans, disaggregated by region. During the 1990-2013 period, governments utilized bilateral loans far more frequently than other loan types. The breadth and frequency of bilateral lending activity, as illustrated in Tables 1 and 2, clearly establish the need to more closely scrutinize bilateral loans. Yet, there are in fact few existing academic studies examining government-to-government loans. Moravcsik (1989) and Hall (2011) examine the global rules governing the behavior of export credit agencies, a subset of governmental lending organizations, while others examined their historical origin (Auboin and Engemann 2014; Prysmakova 2016; Wright 2011). In the 2000s, scholars debated how whether governments should provide grants instead of loans to facilitate poverty reduction in developing countries (Cohen, Jacquet, and Reisen 2007; Cordella and Ulku 2007; Mascarenhas and Sandler 2005; Odedokun 2004). Related work analyzes the dynamics and effects of cancelling bilateral loans in the context of the Paris Club (Blackmon 2014; Mountfield 1990; Rieffel 1985). However, we are not aware of any work analyzing whom creditor governments choose to offer loans and from whom debtor governments choose to borrow. Anecdotal evidence suggests that governments deliberately meld financial and political interests
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Table 2: Number of loans obtained by governments from various sources, 1990–2013



East Asia and Pacific Europe and Central Asia Latin America & the Caribbean Middle East and North Africa South Asia Sub-Saharan Africa Total



Number of Loans Bilateral Multilateral Private 745 181 148 860 339 231 1231 403 337 748 154 145 582 108 67 1593 652 303 5759 1837 1231



when making and receiving loans. Creditor governments compete for influence via bilateral loans, as the example above of Chinese and U.S. loans to Kenya illustrates. Debtor governments, too, use loans for political purposes. For instance, ”Angola’s officials have made it clear that [. . . ] China’s bilateral credit line without doubt has increased Angola’s range of options and bargaining power.”8 Similarly, the U.S. Embassy in Tajikistan observed that “China’s credits have raised Tajik expectations when dealing with the United States.”9 We expect that creditor governments prefer to direct their lending toward targets that are simultaneously strategically valuable and unlikely to default. Thus, creditors must be selective in their lending. However, the strategic dilemma for creditors lies in identifying partners that exhibit the desired attributes. While creditors prefer strategically important debtors, the political importance of a debtor is not always discernible from observable characteristics like geography, natural resources, or military alliances. Similarly, information about the financial risks posed by debtors is difficult to obtain. For example, a debtor’s capacity to repay is not always commensurate with its willingness to repay (Reinhart and Rogoff 2009; Tomz 2007). The government’s political will to spend resources on foreign debts rather than domestic constituents is unobservable private information, as it is heavily influenced by a leader’s political calculus. Debtor governments, for their part, favor creditors that are financially reliable, willing to offer large loans and, if needed, rescue loans. They, too, need to be selective. Yet, debtors also face an informational asymmetry. Debtors know that they must endure some degree of political interference from creditors. They thus attempt to minimize the relative cost of this interference by maximizing the credit relationship and partnering with stable, long-term sources of credit. Yet, the willingness 8



“Angola: A Reality Check On The Chinese Credit Line,” U.S. Embassy in Angola, May 3, 2006
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“Chinese Making Big Footprint On Tajikistan’s Infrastructure,” U.S. Embassy in Tajikistan, September 5, 2006
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of a creditor to provide loans even during periods of crisis is difficult to observe. In sum, both creditors and debtors attempt to identify partners that exhibit the desired attributes. However, both face significant information asymmetries as key characteristics are private information and thus not observable. In this context, we propose an informational argument: In their search for debtors, creditor governments look for the lending activities of other creditor governments for clues to determine worthy recipients. Similarly, when deciding among loan offers, debtors observe the lending and borrowing patterns of other countries in hopes for hints that may help identify the right partners. As governments condition their lending and borrowing on the behavior of other governments, existing loans affect the likelihood of new loans. Accounting for this endogeneity among bilateral loans is crucial as they capture the political dynamics of competition and cooperation among countries. If the politics of lending are reflected in these endogenous influences we must model these dynamics and test their significance.
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A Network Theory of Bilateral Lending



We argue that both creditors and debtors face information asymmetries that complicate these efforts. The existing lending network helps fill these gaps by revealing crucial information about both prospective creditors and debtors—thus increasing the probability of bilateral loans. In unpacking the logic behind these claims, we first develop a set of straightforward principles on the strategy and politics of bilateral lending. We then show how these principles implicate specific network influences; employing network-analytic concepts and terminology, we propose a series of testable hypotheses.



2.1



The strategy and politics of bilateral lending



Creditors receive numerous economic benefits from their lending activities. For example, bilateral loans often promote exports. For example, governmental export credit agencies provide loans to developing countries under the condition that those loans must be used to purchase goods and services from private companies in the creditor country. Loans by the Chinese EXIM bank are expected to “help support China’s weakening economy” because “the majority of foreign construc-
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tion projects will most likely be undertaken by Chinese companies.”10 In general, such loans are associated with about nine percent of world trade and tend to increase exports from creditors to debtors (Badinger and Url 2013; Felbermayr and Yalcin 2013). Bilateral loans also provide political benefits to creditors. Stronger financial relationships allow creditors’ to shape borrowers’ policies. In some cases, loans come with explicit political conditions, such as China’s requirement that loan recipients not recognize Taiwan politically. But even without explicit political conditions, “[c]ountries deploy economic links in the hopes that economic interdependence itself will, over time, change the target’s foreign policy behavior” (Kahler and Kastner 2006). The British Secretary of State for Business, Energy, and Industrial Strategy noted that trade-related bilateral lending “provide[s] a platform on which to build diplomatic relations,” “creates influence and leverage when it comes to negotiation,” and “builds a bulwark against political instability.”11 Conversely, an absence of loans diminishes political influence. Observers opined that China’s “One Belt, One Road” initiative “is likely to deepen unease in US business and foreign policy circles about diminishing US influence,”12 These benefits also come with risks. For creditors, the probability of repayment is an essential consideration. As recurring rows over congressional funding for the U.S. EXIM bank illustrate, governmental lending agencies cannot count on monetary replenishments from taxpayers. Instead they rely on the “revolving nature of funds.” In fact, incoming resources from the repayment of old loans represent the bulk of monetary resources available for new loans. If an existing debtor defaults, resources are withdrawn from this cycle, thus limiting creditors’ ability to exercise influence with new loans. Further, in addition to inflicting financial costs, non-repayment undermines creditors’ political influence. Governments that refuse to repay loans are unlikely to yield to the policy preferences of a creditor. For their part, creditors are acutely aware of this problem. In 2016, The Economist reported that “China worries that bankrupt Venezuela, which hews doggedly to self-destructive populism, may not repay its debts.”13 Similarly, according to the US Embassy 10



“China backs up silk road ambitions with $62bn capital injection,” Financial Times April 20, 2015.
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“Sajid Javid to lead high-level export push to Iran,” Financial Times, March 9, 2016.



12



“China backs up silk road ambitions with $62bn capital injection.” Financial Times April 20, 2015.



13



“A golden opportunity: China’s president ventures into Donald Trump’s backyard,” The Economist, November 19, 2016.
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in Tokyo, anxiety about the willingness of African governments to service their debts has led the Japanese government to offer loans to only 21 of 53 African countries. Ghana last received yen loans in 1999, and Nigeria has not been provided a loan since 1991.14 We thus advance the following proposition: Proposition 1 Creditors favor debtors that are willing to allocate resources to loan repayment over domestic consumption Bilateral loans also benefit debtors. In principle, debtors can obtain loans from multilateral or private creditors (in addition to bilateral creditors). Multilateral creditors, such as the International Monetary Fund and the World Bank, often attach stringent political conditions to their loans, and these conditions may be unacceptable to some borrowers (Vreeland 2003). While private loans do not carry political conditions, they are relatively expensive, with higher interest rates and shorter maturities, implying greater rollover risk (Reinhart and Rogoff 2009). Further, debtor governments may not have access to private capital markets if they are not sufficiently creditworthy (Tomz 2007). Bilateral loans often have more favorable financial conditions than private loans, as their interest rates are lower and maturities longer. Moreover, bilateral loans are frequently larger than loans from multilateral sources.15 Yet, borrowing from other governments also carries risks. The potential that a creditor will attempt to interfere in a debtor’s domestic politics is always present, and debtors appear to have little discretion in that regard. Cognizant of this fact, debtors attempt to maximize the benefits of borrowing by identifying reliable creditors: If they have to accept political interferences as inevitable, debtors might at least try to maximize loan size. Debtors benefit further if they can identify creditors that are willing to provide rescue loans or allow debt rollovers. Economic downturns often lead to reduced lending—a potentially catastrophic outcome for countries that depend on foreign capital. To avoid such outcomes, debtors prefer creditors able to distinguish between short-term liquidity problems and more fundamental long-term difficulties (Chapman et al. 2017). Inexperienced creditors have neither the resources nor the experience to distinguish these two sce14



“Japanese Morning Press Highlights 04/14/08,” U.S. Embassy in Japan, April 14, 2008.
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For example, China lent $8.6bn to Angola in 2005, and Russia lent Vietnam $7.7bn in 2011. In contrast, the largest loan amounts granted by multilateral creditors are $4.0bn to Argentina in 1998, and $4.1bn to Mexico in 2009.
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narios. Debtors thus prefer ties to creditors that are less likely to withdraw loans precipitantly and better equipped to provide needed rescue loans. For example, in 2006 Burma received loan offers from two lenders, China and India, which contained similar interest rates and political conditions. The Burmese government accepted an $83 million loan from China while rejecting a larger loan from India. The US embassy reported that, “The Indians have let us know of their extreme irritation, since they were willing to pay more than the Chinese.” Indeed, the US embassy noted that Burma views China as “a reliable source of grants, loans, and investment.”16 Burma conditioned its borrowing on the perceived reliability of the creditor. Proposition 2 Debtors favor reliable creditors that provide large loans and rescue loans The supporting logic behind Propositions 1 and 2 carries additional novel implications. We argued in reference to P1 that creditor governments derive benefits from political influence. Extending this insight, we further expect these benefits to increase in direct correlation with a debtor’s strategic value. That is, the more important a debtor government is, the more a creditor gains by influencing it (Stone 2004; Vreeland and Dreher 2014). Strategically valuable debtors are more likely to yield geopolitical benefits, to provide pivotal support in international fora, to generate beneficial externalities via linkages with other governments, and so on. We expect that as a creditor grows more active in bilateral lending, it grows increasingly concerned with the strategic value of its debtors. That is, a highly active creditor exhibits, by virtue of its extensive lending activity, a revealed preference for using bilateral loans to exercise political influence. Such a creditor should, ceteris paribus, be especially interested in exercising influence over governments that matter. An extensive lending portfolio is wasted on politically irrelevant debtors. We thus anticipate a type of interaction effect, where a creditor’s preference for strategically valuable debtors increases as that creditor grows more central in the network. Proposition 3 As creditors grow more active in bilateral lending, they increasingly favor strategically valuable debtors Similarly, the supporting logic behind P2 implies that as a debtor government accepts more 16



“Burmese Prime Minister’s Agenda In China,” U.S. Embassy in Burma, February 9, 2006
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loans, its preference for reliable creditors intensifies. Governments that rely heavily on foreign capital are more sensitive to fluctuations in credit availability. For such governments, not only servicing existing debts, but also covering domestic expenditures, often depends on loan availability. Further, governments that are unable to cover these expenditures may face political backlash, such as loss of political support, riots, protests, or more extreme forms of political violence (BallardRosa 2016). We again anticipate a sort of interaction effect, where a debtor’s preference for reliable creditors increases as that debtor becomes more reliant on loans. Proposition 4 As debtors grow more active in borrowing, they increasingly favor reliable creditors



2.2



Bilateral lending as a network



The above propositions provide a simple theory of the strategic motivations behind bilateral lending and borrowing. Creditors favor trustworthy, strategically valuable debtors, and debtors favor reliable creditors. Further, both creditors and debtors grow more concerned about their partners’ “type” as they grow more active in lending and borrowing, respectively. The strategic dilemma, however, is that trustworthiness, strategic value, and reliability are unobservable. For example, a debtor government’s likelihood of repayment is surprisingly difficult to assess. The ability to repay is distinct from willingness to repay (Reinhart and Rogoff 2009; Tomz 2007). Ability is largely a function of the recipient’s economic capacity. A country with high growth rates is likely to generate the revenues needed to service its debts. Yet, even if a country possesses the financial resources to repay its debts, the government may be unwilling to do so. The leaders of debtor governments face a difficult trade-off. Should they use limited resources to repay foreign creditors, or should they instead allocate those resources to domestic constituencies (Mahdavi 2004)? Similarly, strategic value is notoriously difficult to assess. Creditors may consider a potential debtor’s geographic location, resource endowments, foreign policy similarity, existing military alliances, and other exogenous characteristics, but these influences do not remotely exhaust the nuanced sources of strategic value. As we discuss further below, much of a government’s value is subjectively defined by the assessments of other governments. And, finally, a potential creditor’s reliability is inherently unknowable. Problematically, in order to attract financial partners, both creditors and debtors
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have an incentive to appear more trustworthy, valuable, and reliable than they perhaps are. These information asymmetries limit governments’ ability to maximize the benefits of bilateral lending and minimize the risks. A theory of lending that fails to address this informational problem is necessarily incomplete. While exogenous influences on bilateral lending are numerous—and we include many such influences as control variables in the empirical analysis—we focus particularly on endogenous influences, wherein creditors and debtors acquire information about one another by looking specifically at the existing network of loan ties. Governments take cues from the lending and borrowing practices of others. For this reason, we theorize and model endogenous influences from a network perspective (Ward, Stovel, and Sacks 2011). Proposition 1 asserts that creditors favor debtors that repay their debts. The decision to use available resources for debt repayment—i.e., rather than domestic consumption—rests in the hands of politicians in the recipient countries. Their decision-making calculus involves their subjective assessments of domestic pressures, external accountability mechanisms, odds of retaining office, and numerous other factors. Ultimately, such considerations are private information, known to leaders but largely unknown to outside creditors. Because commonly used proxies for the likelihood of repayment, such as sovereign credit ratings, are based on observable characteristics, they capture the capacity to repay, not willingness. The private nature of willingness means that creditors face an information asymmetry. If a prospective debtor cannot provide credible information about its political will for repayment, creditors will seek information elsewhere, including from third parties evaluations of the debtor’s political will. Specifically, creditor governments leverage information from the loan ties of other creditors. A potential borrower’s received loans provide third-party evaluations of that borrower’s willingness to repay. A cable from the US Embassy in Angola illustrates this reasoning: Angola has reached new loan agreements with China—and there is more than just China. Angola has negotiated with other nations since 2004, including USD 580 million from Brazil, 400 million euros from Portugal, and 100 million euros from Germany. [. . . ] Angola’s rising reputation as reliable borrowers helped fuel international lenders’ interest.17 In contrast, a creditor government should view with suspicion any potential borrower that lacks 17



“Angola: A Reality Check On The Chinese Credit Line,” U.S. Embassy in Angola.
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Figure 1: Indegree and Outdegree Effects k
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(a) Borrower indegree
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(b) Lender outdegree



Note: Solid black lines indicate bilateral loans in place. Dashed gray lines indicate prospective loans. Node i is the lender. Node j is the borrower.



extensive ties to other creditors, as a low number of ties reveals that, in the view of those third-party governments, the borrower is not a reliable investment. We use the network concept of nodal indegree, illustrated in Figure 1(a), to capture the influence of a j potential debtor’s network ties on the i creditor’s evaluation of risk. Specifically, the creation of a given i → j loan tie is endogenous to j’s various ties to k third parties, such that, for highindegree j partners, the probability of an i → j tie is greater. Substantively, governments that receive large numbers of loans will continue to attract new loans. Importantly, this effect is strictly endogenous. The j debtor is more likely to receive new loans precisely because it receives a large number of loans, not simply because it has a strong credit rating or abundant natural resources. Hypothesis 1 The indegree of a prospective debtor increases the probability of a bilateral loan Proposition 2 asserts that debtors prefer to borrow from reliable creditors—particularly those that are willing to provide large loans and rescue loans when needed. Ceteris paribus, a creditor’s existing loan ties reveal information abouts its reliability. For example, active creditors are generally more willing to grant large loans. Between 1990–2013, the average loan volume for governments that made fewer than 10 loans was only $41m. In contrast, the average loan volume for creditors that made between 10 and 100 loans was $74 million, and the average for creditors that extended more than 100 loans was $87 million. For creditors that extended more than 500 loans, the average was $175 million per loan. Further, high-degree creditors should generally be perceived as more reliable financial partners, 12



ceteris paribus. Each of a creditor’s outgoing loan ties represents a debtor government that has positively evaluated that creditor’s reliability as a financial partner. For other debtors, this is not trivial information. Accordingly, historical examples of debtor selectivity abound. In 2008, Iraq declined a $1 billion loan from Iran and instead obtained a similar loan from Japan, largely due to concerns about creditor reliability.18 South Korea’s debt politik in the 1970s and 1980s offers a more in-depth illustration. According to Woo, “the Korean government chose to bypass the cheaper European credit in favor of the more expensive but indelibly American loans” (1991: 151). At the time, the US was a highly active creditor, while European governments were comparatively inactive. Borrowing from the US “was an attempt to increase the American [. . . ] economic stake in Korea through debt: this was insurance against hard times when Korea might need a quick injection of rescue loans, as it indeed received in the early 1980s” (Woo 1991: 158). We capture the influence of network ties on the potential debtor’s evaluation of creditor reliability using nodal outdegree. In network terms, outdegree measures a node’s outgoing ties—in this case, number of loans extended. As illustrated in Figure 1(b), an outdegree effect means that creditors that extend large numbers of loans are more likely to extend new loans. Importantly, this effect is strictly endogenous. Highly active creditors are more likely to make new loans precisely because they have extensive loan ties in the first place, not simply because they are wealthy or powerful. Hypothesis 2 The outdegree of a prospective creditor increases the probability of a bilateral loan Proposition 3 asserts that as creditors increase their lending activity, they grow more concerned about the strategic value of their debtors, while Proposition 4 asserts that as debtors rely more on bilateral loans, they grow more concerned about the reliability of their creditors. Taken together, these two propositions lead to a singular conclusion: highly active creditors prefer to lend to highly active debtors, and active debtors prefer to borrow from active creditors. To understand the logic behind this conclusion, reconsider Proposition 3. Determining the strategic value of potential debtors is a nontrivial task. Creditors likely consider such exogenous factors as geopolitical position, 18



“September 17 Meeting of the Ministerial Committee on National Security,” U.S. Embassy in Iraq, September 24, 2006
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Figure 2: Assortativity Effect k
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Note: Solid black lines indicate bilateral loans in place. Dashed gray lines indicate prospective loans.



economic development, alliance patterns, and so on. However, they also consider endogenous factors. That is, they look to the evaluations made by other, third-party creditors. Ceteris paribus, a country’s strategic value increases as other governments accord it greater status. A high indegree means that other creditors have deemed the debtor an important state. This insight goes beyond Hypothesis 1 in that it proposes an interactive effect between the creditor’s outdegree and the debtor’s indegree. As creditors grow more active—i.e., extend more loans—they care more about debtors’ strategic value, and that strategic value, in turn, is revealed by debtor indegree. Proposition 4 reinforces this interaction, but from the other direction. As debtors grow more dependent on foreign capital, they become more concerned about a creditor’s reliability. Because a creditor’s nodal outdegree reflects, in part, third-party assessments of its reliability, high-outdegree creditors should be preferred as loan partners, ceteris paribus, and that preference should be especially strong among those high-indegree debtors that rely upon steady sources of bilateral lending. In network terms, this matching between highly active nodes is known as “assortative mixing” or “assortativity,” which is closely related to homophily (i.e., “birds of a feather flock together”). Though assortativity can take many forms, we focus on outdegree-indegree assortativity, wherein the probability of a network tie is, in part, a function of the combined indegrees and outdegrees of potential partners (Newman 2003). Figure 2 illustrates this interaction, which effectively combines Propositions 3 and 4 into a single empirical expectation. Importantly, assortativity is analytically and empirically distinct from nodal degree effects (i.e., where high-indegree governments endogenously attract new loans and, separately, high-outdegree governments endogenously extend new loans), as it involves a unique interactive effect, where highly active lenders are especially likely to select active borrowers, and vice versa. 14



Diplomatic history offers numerous examples of highly active creditors converging on, and competing over, highly active debtors. In 2006, for example, the US Embassy in Japan reported on increased China-Japan financial competition, noting in particular Japanese concerns with “the expansion of Chinese commercial activity” and the “large loans Beijing is making in the region.”19 Japan showed particular concern about lost influence in India, which received $1.3 billion in loans from China that year. Japanese lawmakers argued that their country “must find a way to cooperate with India” and explicitly considered the possibility that loans “could be used in the effort to turn India into a counterweight to China.”20 Importantly, the US embassy observed that, in fact, the large Japanese loans are themselves the reason for Chinese lending. Operationalized in network terms, P3 and P4 lead to the following testable hypothesis: Hypothesis 3 Mutually high levels of creditor outdegree and debtor indegree increase the probability of a bilateral loan



2.3



Additional network influences



Hypotheses 1, 2, and 3 all depend on an informational logic. The lending and borrowing practices of governments convey valuable information to observant third parties. While most governments either borrow or lend, a small number of governments do neither—i.e., they are “isolates.” We expect isolate status to endogenously reduce the probability of new loans for three reasons. First, some isolates simply have no financial need for loans. Such governments may otherwise exhibit favorable economic attributes, such as strong credit ratings and few historical defaults, but the lack of existing loan ties reinforces creditors’ perception that this government does not require loans, thus making offers unlikely. Second, on the opposite side of the spectrum, a government with a poor credit rating, history of defaults, or other undesirable economic attributes will be unlikely to attract loan offers; isolate status further compounds the effects of economic strife, endogenously reducing the probability of new loans. Just as commercial banks require a credit history before lending to a new client, creditor governments are unlikely to lend to a country that receives no loans from other governments. Isolate status signals an extremely unreliable debtor. Lastly, with regard to potential 19



“U.S.-Japan Central Asia Dialogue: Part One, Strategic Overview,” U.S. Embassy in Japan, December 21, 2006
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“LDP Interest In Aid To India Surprisingly High, Says Academic,” U.S. Embassy in Japan, December 4, 2006
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Figure 3: Transitivity Effect k k k
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Note: Solid black lines indicate bilateral loans in place. Dashed gray lines indicate prospective loans.



creditors, a government may exhibit favorable economic attributes, but its isolate status cultivates the perception that it is unwilling to extend loans or offer needed rescue loans, thus endogenously reducing requests by potential debtors. That is, debtors may reasonably conclude that a wealthy, developed economy that nonetheless refrains from bilateral lending is generally unwilling to consider loan requests. Hypothesis 4 Network isolates are especially unlikely to send or receive new loans A final informational mechanism shaping the likelihood of new loans involves third party actors. Creditors’ foreign policy objective may include regional objectives, such as economic development or political stability in a particular region. Within each region, some countries may have particular political and economic relevance determining the development of their regions. They may act as multipliers if their economic and political actions spill over into neighboring countries. Creditor governments may prefer lending to such countries, providing these debtors with the resources to themselves act as creditors to third countries. The idea of enabling specific recipients to become active partners in development is not new. Chase, Hill, and Kennedy (1996: 33) suggested that “America [should] focus its efforts on a small number of countries [. . . ] whose future will profoundly affect their surrounding regions. These are pivotal states.” Germany’s development strategy already targets such countries: In German development cooperation, states which play a central role in regional economic development because of the size of their economies, have a special political influ16



ence in their regions and increasingly also contribute to shaping international politics are called anchor countries. They play a key role in fighting poverty, climate and environmental protection, securing peace, designing a just economic world order and realising democracy and good governance. Hence, German development cooperation supports anchor countries in playing a positive role in their respective region and at the global level. (BMZ 2009: 14) This approach highlights the capacities of anchor countries to create regional spillover effects (Humphrey and Messner 2006; Koch 2015): “The anchor countries’ relative size in the regional economy tends to generate strong economic and political spillovers into the respective regions and also goes along with a significant regional political role” (Altenburg and Leininger 2008: 5). Scholvin (2012: 10) adds that “They are growth engines for their region. Their economies are so large that their own prosperity is expected to lead to prosperity in the neighboring countries; conversely, recession in anchor countries is expected to lead to recession in the neighboring countries.” In building up anchor countries, the German strategy explicitly hopes for these countries to become development actors: “The desired impacts of cooperation are not to be limited to the anchor countries themselves. Development impacts are to be achieved more often in the broader region and beyond, and they are to be achieved by means of strengthening anchor countries’ ability to bring their influence to bear” (BMZ 2005: 5). Germany’s cooperation with Mexico, for example, has the goal “to support efforts of anchor countries [. . . ] to pass on their experience of development and gradually establish their own development cooperation structures” (BMZ 2008). The resulting cooperation with Mexico’s government, titled “Institutional strengthening of the Mexican Agency for International Development Cooperation (AMEXCID)” specifies these goals further: As an emerging economy, Mexico is still a recipient of funds from international development cooperation. At the same time, it is assuming the role of a donor country, especially in Central America and the Caribbean. The Mexican Agency for International Development Cooperation (AMEXCID) is responsible for planning and coordinating the Mexican Government’s international cooperation activities. GIZ is helping AMEXCID to lay the foundations for a coherent cooperation policy in Mexico. This will streamline internal processes and strengthen Mexico’s cooperation activities both at regional level 17



and on global issues. (AMEXCID project description)21 Subsequently, Germany provided Mexico with several large loans — $72 million in 2010, $41 million in 2012, $117 million in 2013, $202 million in 2014, and $6 million in 2015 — partially in an effort to expand Mexico’s lending activities. Examples of other creditors using anchor countries exist as well: Between 2010 and 2015, Japan never lend to Ghana directly. However, Japan did provide loans to Egypt, Nigeria, and Turkey, each of which subsequently provided loans to Ghana. These observation imply that the actions of ‘intermediate creditors’ would provide important information for creditors governments. Suppose that creditor government i lend to a subset of countries k. If creditor i observes its debtors k providing loans to j, i itself would have less need to provide j with a loan directly. In other words, we would expect a negative transitivity effect as illustrated in Figure 3: The probability of a tie between i and j would decrease as the number of i → k → j “two paths” between them increases. Hypothesis 5 Creditors are unlikely to make loans to debtors of their own borrowers
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Research Design



The dyad-year regression models typically applied to international relations data cannot assess the above hypotheses, as such models require independently distributed data points. Because the bilateral lending network is rife with endogenous influences, parameter estimates from a standard regression model will necessarily be biased. Further, as the above hypotheses make clear, these endogenous influences are in fact themselves the key quantities of interest, and the dyadic regression framework, given its assumptions of independence, altogether lacks a statistical infrastructure for estimating such quantities. If governments indeed condition their lending and borrowing on the lending and borrowing of other governments, and if we wish to empirically measure the strength of that influence, then we must consider alternative modeling strategies. We test the hypotheses using the temporal exponential random graph model (TERGM) (Desmarais and Cranmer 2012a), which is an extension of the more well-known cross-sectional exponen21



https://www.giz.de/en/worldwide/23682.html, accessed September 13 2017
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tial random graph model (ERGM) (Robins et al. 2007).22 ERGMs treat the network itself as the dependent variable. That is, ERGMs assume not that the cross-sectional y network is a series of dyadic observations but a single observation drawn from a multivariate distribution. This starting point allows us to model the full network without making ex ante assumptions about the independence of edges and nodes. The ERGM asks, given the myriad network configurations possible in a network of size n, what is the probability of observing this particular network, y?23 Or, put differently, if y∗ represents a random network drawn from the set of all possible networks, what is the probability that y∗ equals y? The ERGM defines this probability as ( )   X 1 exp ηA zA (y) . P r(y = y) = k ∗



(1)



A



Specifically, Equation 1 is the joint probability distribution of the network y, where zA (y) is a vector of network statistics, ηA is a corresponding vector of parameters to be estimated, and κ is a normalizing constant to ensure that probabilities sum to one. The zA (y) network statistics capture endogenous features of the network, such as indegree, outdegree, transitivity, and so on. For example, if transitive closure were included as a model term, the associated zA (y) statistic would be a function of the count of transitive triads in the y graph. A corresponding positive ηA parameter estimate would indicate that y contains more transitive triads than expected by chance—or, alternatively, that transitive closure is an important local process in generating the observed network (Robins et al. 2007). Importantly, the zA (y) statistics can also include exogenous influences, such as trade flows, economic development, credit ratings, and so on, which allows us to control for relevant covariates. The TERGM extends this framework to longitudinal networks by conditioning each observed y network on arbitrarily defined features of prior observed networks, which is equivalent to expanding the zA (y) network statistics in Equation 1 to include “memory” terms, such as temporally lagged networks (Desmarais and Cranmer 2012b). The ERGM for a given t time period can be rewritten as, 22



In the online appendix, we compare the TERGM to available alternatives, such as spatial regression, and we show that it yields a better fit to the data.



23



n In a network or graph with n nodes, 2( 2 ) unique network formations are possible.
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P r(yt∗



  1 = yt |θ, γ, δ) = exp {θzA (yt ) + γzB (yt ) + δzC (yt−1 )} , k



(2)



where zA (yt ) refers to endogenous network statistics, zB (yt ) refers to exogenous dyadic and monadic covariates, and zC (yt−1 ) refers to statistics calculated on a one-period lag of the network.24 θ, γ, and δ are the respective parameters for each class of effects. The joint probability of the full Y stack of networks is defined as the product of the ERGM probabilities of each network. Estimation proceeds according to a bootstrap pseudolikelihood approach, as detailed in Desmarais and Cranmer (2012b). Importantly, we model the creation of new ties rather than simply the existence of ties. In terms of the Y networks, yij = 1 only if i extends a new loan to j in year t. This specification allows us to determine the extent to which the creation of a yij tie depends on the creation of ties elsewhere in the network. To model network dynamics, we define the zC (yt−1 ) memory term as a one-period lag of the network, which effectively specifies a network autoregressive process. Put differently, we condition the network at time t on the network at time t − 1.25 We apply the TERGM model to lending data from the Debtor Reporting System (DRS) of the World Bank. Our sample includes 184 countries for the period 1990 to 2013.26 To facilitate analysis with inferential network models, the bilateral loan data are structured as a stack of 1 . . . T n × n matrices, denoted Y, where T is the number of years of data and n is the number of countries. Let y = Y(t) be the network matrix for some t year of data. The yij elements of y are network ties, defined dichotomously, such that yij = 1 if government i initiates a new loan to government j in year t, and yij = 0 if no loan is made. Importantly, yij 6= yji . The network is thus binary, directed, and longitudinal. 24



We limit our analysis to one-period lags; however, more complex lag structures are possible. See Desmarais and Cranmer (2012b).
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Using alternative memory specifications or longer lag structures does not substantively alter our results or improve the model’s fit.
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Although these data are available to any scholar, they cannot be disseminated by scholars themselves but must be obtained from the World Bank directly. Obtaining the data is a straightforward process and instructions are included in the replication archive. According to World Bank policy, “requests from other scholars to access the data for the purposes of validating or critiquing results will be looked on favorably.”
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To test the hypotheses, we include a series of network terms, represented by zA (y) in Equation 2. Specifically, we include measures of creditor outdegree, debtor indegree, outdegree-indegree assortativity, isolate status, and transitivity. If the hypotheses are correct, the network variables should exert a statistically significant impact on loan creation even after controlling for other influences on bilateral lending. In specifying appropriate control variables, we first consider the debtor’s need to borrow. Since poor countries and those with deficits are most likely to need foreign capital, we control for debtor’s GDP (log transformed) and debtor’s current account balance (as percentage of GDP). Furthermore, because countries with current or recent financial crises are more likely to seek external assistance, we control for whether the debtor has experienced a debt, banking, or currency crisis within the past ten years. We also control for the debtor’s attractiveness to creditors. While a debtor’s political will to repay loans is unobservable, its economic capacity to repay loans is reflected in its credit rating (based on the average rating from S&P, Fitch, and Moody’s). We also control for the debtor’s total oil supply as debtors with natural resources may be more attractive to creditors. And because high levels of corruption may reduce the debtor’s attractiveness, we include the World Bank’s corruption index. We also include a measure of the debtor’s exposure to claims by foreign private banks, which controls for the possibility that creditor governments are inclined to bail out private investors threatened by a debtor government’s default (Copelovitch 2010). For creditors, we first account for the creditor’s ability to lend. Because wealthy countries and those with current account surpluses have more resources available for lending, we control for creditor’s GDP (log transformed) and current account balance as a percentage of GDP. We also account for the creditor’s willingness to lend. We include the creditor’s exports to, and imports from, potential debtors (in constant US dollars, log transformed), which controls for the possibility that trade partners make for more attractive financial partners. In addition, various political factors may affect creditors’ willingness to provide bilateral loans. We control for whether the debtor and creditor have a defense pact, and for whether the debtor is a former colony of the creditor. And because creditors may prioritize lending to politically likeminded governments, we control for voting affinity between creditors and debtors in the United Nations General Assembly, and for similarity in regime type. Lastly, we control for distance between capital cities, in log-transformed kilometers, 21



as creditors may prefer lending to geographically proximate countries. Finally, while this paper focuses on government-to-government loans, debtors can also borrow from multilateral organizations and private creditors. Access to these alternative lenders may affect bilateral loan decisions; that is, a government may respond to bilateral loan offers differently if it has already secured multilateral or private loans. We must control for these possibilities in order to avoid omitted variable bias. Following Copelovitch (2010), we include two propensity scores for the debtor, which measure the likelihood of the debtor obtaining loans from other creditor types. Specifically, we include the inverse Mills-ratio of predictions resulting from two logit models: (1) the propensity to borrow from multilateral organizations, modeled using variables such as default, current account balance, financial crises, and government ideology; and (2) the propensity to obtain loans from private creditors, modeled using credit ratings, GDP, growth rate, and polity score. We also include a propensity score for creditors, which controls for a country’s propensity to provide funds to multilateral lending institutions. Data sources for all control variables, as well as the calculations for the propensity scores, are available in the online appendix.
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Empirical Analysis



We first conduct hypothesis testing, using the estimated parameters from the TERGM to (dis)confirm the hypotheses. We then use out-of-sample predictions to show that the network model dramatically improves our ability to predict who makes loans to whom. Finally, we propose additional testable implications of our informational theory, and we present additional empirical analyses that provide further evidence of an underlying informational mechanisms.



4.1



TERGM results



We begin with a simple pooled logistic regression model, which contains only monadic and dyadic covariates. We then estimate a second model, which adds the five endogenous network terms and a memory term.27 The second model is our preferred specification. We estimate both models on data for 1990–2012, reserving the 2013 data for out-of-sample prediction. The estimates from the pooled model are displayed in the left-side panel of Figure 4, while the right-side panel of Figure 4 27



All models also contain an “edges” term, which is the (T)ERGM equivalent of a constant.
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Figure 4: Estimated Effect of Covariates and Network Influences on Bilateral Loans No network effects (pooled logit)
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Note: Symbols are rescaled point estimates. Lines are standardized 95% confidence intervals. Red diamonds indicate statistically insignificant estimates. Both models include an edges term. TERGM includes a memory term.



incorporates the network effects.28 The estimate for Indegree supports P1 and H1, which together argued that creditors are attracted to debtors with the political will to use available resources for debt repayment rather than domestic consumption. Importantly, this indegree effect holds even after controlling for myriad other influences on prospective debtors’ attractiveness to creditors, including the debtor’s credit rating, level of corruption, petroleum reserves, propensity to borrow from the private or multilateral markets, and so on. High-indegree debtors are popular targets not because they are coincidentally free from corruption or endowed with natural resources, but precisely because they exhibit high 28



We estimated all models using the xergm package in R (Leifeld, Cranmer, and Desmarais 2016, 2017).
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indegree. H2 argued that, in light of P2’s observation that debtors prefer reliable creditors that can provide large loans and rescue loans when needed, debtors should gravitate toward high-outdegree creditors. The positive, statistically significant estimate for Outdegree supports this argument. As with Indegree, this relationship holds even after controlling for such fundamental influences as the prospective creditor’s per-capita GDP, current account balance, and propensity to contribute to multilateral institutions rather than bilateral recipients. High-outdegree nodes are popular lenders not merely because they are wealthy, have large account surpluses, or systematically favor the bilateral market over the multilateral market, but precisely because they exhibit a high outdegree. H3, drawing upon the logic of P3 and P4, argues that highly active creditors specifically pair with highly active debtors. That is, there is an interactive effect between the creditor’s outdegree and the debtor’s indegree. The significantly positive estimate for Out-in assortativity supports this argument. Importantly, this assortativity effect is additional to the endogenous impact of monadic indegee and outdegree on receipt and extension of loans, respectively. That is, not only are active creditors more likely to continue making loans, but they specifically prefer debtors that are themselves recipients of large numbers of loans, and vice versa. Overall, the degree and assortativity network effects strongly suggest that governments lend strategically, leveraging their various loan commitments to maximize political benefits and minimize risks. Finally, H4 asserts that network isolates should be unlikely to send or receive new loans, and H5 argues that creditors should be averse to transitive network ties. The significantly negative estimates for Isolates and Transitivity, respectively, support these arguments. Governments that tend not to make or receive loans continue to be financially isolated over time. Further, governments avoid transitive financial linkages, wherein they extend loans to the debtors of their debtors. Regarding control variables, the estimates from the pooled model generally cohere with expectations. Exports, UNGA affinity, and colonial legacies all increase the probability of an i → j bilateral loan, as does GDP and the creditor’s current account balance. However, alliances, debtor credit rating, and debtor oil reserves all reduce the probability of a loan, while political differences increase that probability, contrary to expectations. Importantly, these counterintuitive estimates change significantly with the inclusion of network effects. For instance, in the network model, alliances and debtor oil supply increase the probability of a loan, while the negative effect of debtor 24



Figure 5: Prediction of Chinese Bilateral Loans in 2013 1.00
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Note: Out-of-sample predictions drawn from 1,000 simulations of the 2012 network, using the period 1990– 2012 as a training set. All listed states received Chinese loans in 2013.



credit rating is much weaker. Further, political differences make loans less likely, as expected. These results better align with conventional wisdom, which suggests that at least part of the influence attributed to these variables is epiphenomenal to network effects.29



4.2



Out-of-sample predictions



We argued above that traditional dyad-year regression models cannot capture the endogenous influences that emerge as creditors compete for influence and debtors compete for credit. The network approach, in contrast, allows us to put these influences at the forefront of the analysis. To assess the relative utility of the network model, we compare its goodness of fit to a standard pooled regression model. Specifically, we conduct out-of-sample predictions, where we use estimates from the 1990–2012 period (shown in Figure 4) to assess the model’s fit on data from the year 2013. Thus, the 1990–2012 data comprise the training set, and the 2013 data comprise the validation set. To illustrate the superiority of the network model, Figure 5 shows out-of-sample predictions— 29



The persistently negative estimate for debtor credit rating likely reflects the fact that countries with good credit ratings are unlikely to need government-to-government loans in the first place, as they are able to borrow from the private market.
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for both the pooled logit and network models—specifically for China’s 2013 loans. Each of the 30 countries listed on the x-axis of Figure 5 is a “true positive,” i.e., a country to whom the Chinese government in fact provided a new loan in 2013. For most of these countries, the pooled logit model dramatically underestimates the likelihood of a loan tie. Indeed, only five of the 30 pairwise predictions exceeds the 50% threshold. In contrast, the network model correctly predicts 25 of these 30 loans. We emphasize the substantive importance of this finding. A model that includes known economic and political influences—but ignores network influences—correctly predicts only about 17% of China’s loans. By incorporating network influences and thus accounting for the myriad ways in which governments use the loan network to glean information about others, we correctly predict over 83% of China’s de novo loans. We extended this exercise to all countries and compared the predictive performance of the two models using receiver operating characteristic (ROC) curves and precision-recall (PR) curves. The results, which are displayed in the online appendix, reveal that the endogenous network terms dramatically improve goodness of fit. For example, the TERGM improves the area under the ROC curve from 0.927 to 0.986 and, even more impressively, improves the area under the PR curve from 0.100 to 0.482.



4.3



Verifying the informational mechanism



The results thus far strongly support the hypotheses. They are also consistent with the larger claim that network effects operate through an informational mechanism. However, we cannot directly observe that mechanism. We thus explore further testable implications of the argument. If the informational mechanism functions as theorized, we should observe several empirical regularities. First, we previously assumed that all loans, regardless of size or cost, convey equally credible information. Yet, expensive loans—as determined by interest rate, maturity, and grace period— should reveal more information than cheap loans. Loans with high levels of concessionality indicate that a creditor has accepted the opportunity costs of disbursing funds at below-market rates; in such cases, creditors are unlikely to prioritize repayment and debtor risk. At the extreme, if loans are sufficiently cheap, they are considered ODA, which should not exhibit the same informational dynamics as loans made in anticipation of repayment. Expensive loans, in contrast, indicate that a creditor government seeks concrete returns on its investments and is not motivated by largesse 26



(Brech and Potrafke 2014; Qian 2015). In extending such loans, creditors are more likely to prioritize repayment and closely scrutinize potential borrowers. Ceteris paribus, expensive loans reveal more strategically valuable information than cheap loans. Thus, if informational mechanisms in fact drive network influence, then network effects should be stronger for expensive loans. Implication 1 Network effects are stronger for expensive than inexpensive loans Second, large loans are more strategically valuable to governments than small loans. Ceteris paribus, high-volume loans buy more political influence and, if unserviced, pose greater financial risks (Woo 1991: 155). Conscientious creditors scrutinize debtors more closely when large volumes are at stake; similarly, conscientious debtors work harder to find reliable creditors, given the nontrivial costs of disrupted financial flows. Consequently, the informational content of large loans should be greater than for small loans, as external creditors pay more attention to a $500m loan than a $5m loan. Thus, network effects should increase in magnitude as loan volumes increase. Implication 2 Network effects are stronger for large loans than for small loans Third, the information generated by network ties may be superfluous if governments otherwise have access to credible information about a debtor’s willingness to repay and/or a creditor’s longterm reliability (Beaulieu, Cox, and Saiegh 2012). To assess this possibility, we focus specifically on governmental transparency (Irwin 2013). The more transparent a government, the less that potential creditors and debtors require external sources of information. As transparency decreases, the informational value of network ties increases. Implication 3 Network effects are stronger for low-transparency regimes than for hightransparency regimes Fourth, network ties may be irrelevant sources of information if governments have signed loan agreements in the recent past. Past behavior helps a government establish a reputation as a reliable debtor (Tomz 2007). If a given i creditor has previously made loans to a given j debtor, then both states possess reliable first-hand information about one another’s financial practices. This logic reflects theoretical and empirical evidence that the informational content of indirect network ties diminishes once actors establish direct relationships (Fafchamps, Leij, and Goyal 2010; Jung and 27



Figure 6: Testable Implications Indegree (H1) Model 1: Baseline
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Lake 2011; Kinne 2018). If information is indeed the motor behind network influences, we should observe that network effects are stronger for countries with no prior lending relationship and weaker for countries with recent direct loan ties. Implication 4 Network effects are stronger for countries that lack a recent loan tie To assess Implication 1, we redefine Y to include only loans with grant elements less than 25%, which explicitly excludes any form of ODA. We then reestimate the TERGM using the same model terms as in the above network model. Figure 6 plots the estimates for the five network effects. The first row of Figure 6 shows the estimates for our preferred network model (i.e., the right-side panel in Figure 4), which serves as the baseline for assessing the testable implications. The orange shaded column in each panel illustrates the confidence interval surrounding the baseline estimate— i.e., the estimate for that particular effect in our preferred network model. Comparing the first row to the second (“Model 2: Price”) reveals that (1) the magnitude, in absolute value, of all five of the estimated network effects increases when the network excludes low-cost loans, and (2) these differences are all statistically significant. Put differently, governments pay more attention to other governments’ bilateral loans, and are more strongly influenced in their own lending practices, when those loans are costly. To assess Implication 2, we redefine Y to only include loans that exceed the global median loan 28



Figure 7: Interaction between Prior Bilateral Loans and Network Effects
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volume in a given year. Because large loans should be more informative for external creditors, the corresponding network effects should be stronger. The third row of Figure 6 (“Model 3: Volume”) indicates that, for this restricted network, all five of the estimated network effects are indeed of greater magnitude than in the baseline model, with statistically significant differences for four of the five effects. Implication 3 addresses regime transparency. If network ties provide strategically valuable information about potential creditors and debtors, then network effects should be stronger for less transparent regimes. To assess this implication, we split the sample to include only countries that fall below the median level of transparency in a given year, as defined by Hollyer, Rosendorff, and Vreeland (2014). We then reestimate the baseline network model on this subsample. As shown in the fourth row of Figure 6 (“Model 4: Transparency”), the magnitude of the parameter estimates is once again greater in the restricted network than in the full network, and these differences in estimates are statistically significant for three of the five network terms. Finally, Implication 4 argues that, consistent with information transmission, network effects should be stronger if a given ij pair of countries lacks a recent loan tie. To assess this possibility, we generated a dummy variable that equals one if i has not made a loan to j in the past five years, and
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equals zero otherwise. We then interact this variable with indegree, outdegree, and assortativity. If implication 4 is correct, the estimates on the interaction terms should be significantly positive, showing that the network effects are stronger, due to the informational value of the network, when governments lack prior direct loan ties. The parameter estimates are indeed significantly positive, as expected. However, as in logistic regression, understanding the substantive significance of the interactions requires post-estimation analysis. We implement a variant of the interpretation method proposed by Desmarais and Cranmer (2012a), which randomly samples dyads within the network and calculates, given parameter estimates and the structure of the network, the probability of a bilateral tie. We first set the interaction terms equal to zero, reflecting the null hypothesis. Using 2,200 randomly sampled dyads, we calculate the probability of observing an i → j dyad, or a bilateral loan from creditor to debtor. Using the same sample, we then set the interaction terms to their estimated values and again compute the probability of observing an i → j dyad. Finally, we calculate the ratio of the estimated and null probabilities. Figure 7 illustrates the result. Ratios significantly greater than one indicate that, contrary to the null hypothesis, network effects increase in magnitude when states lack recent loan ties. For example, in 2012 the estimated/null ratio is about 1.7, which indicates that, ceteris paribus, the estimated probability of a bilateral loan is about 1.7 times larger than we would observe if network influences were unaffected by prior loan ties. Indeed, for all years of analysis, the substantive impacts of the interaction terms are nontrivially large. As predicted by the informational theory, network effects are stronger when states lack prior lending relationships.



5



Conclusion



Governments condition their lending and borrowing behavior on that of other governments. For example, in search of worthy debtors, creditors look for the lending activities of other creditor governments for clues. Thus, existing loans affect the likelihood of new loans. Accounting for this endogeneity among bilateral loans is crucial as they capture the political dynamics among countries. We have argued that creditor governments look for partners that are both strategically valuable and willing to repay their debts, while debtor governments particularly favor reliable creditors that,



30



in times of crisis, are willing to provide large loans and rescue loans. The strategic dilemma for both creditors and debtors is that a prospective partner’s reliability, strategic value, and willingness are unobservable. Faced with this information asymmetries, governments instead obtain important information from the existing network of loans. These insights subsequently inform their lending and borrowing decisions, introducing interdependence among creditor and debtor governments. Our results confirm that such information is crucial in governments’ pursuit for influence via bilateral loans. Instead of treating this endogeneity as a statistical nuisance, we argue that it captures the political dynamics in bilateral lending. For this reason, we model and estimate the endogenous influences directly using network approaches. Dyadic approaches are restricted to interactions between a single creditor and a single debtor (i.e., a dyad). They thus tell us virtually nothing about the various ways in which governments strategically respond to the lending of other governments. Using a theoretically informed understanding of why and how network ties influence one another, inferential network models allow us to model strategic interdependence as a type of endogenous network influence. Future work might focus on the possibility that bilateral loans prevent war. If debtors have successively borrowed from the same creditor, they may have created political and economic stakes in their country, such that economic considerations override any potential rationale for military intervention. Similarly, bilateral loans may function as an instrument to gain new allies or equip other governments with the military capacity to become valuable partners.
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