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Abstract

Power in global finance originates from the ability to attract and supply capital.
This paper presents a complex network analysis of the global banking system from
1999-2009. It uncovers important determinants of the patterns of integration in global
banking. The central argument is that both country-level attributes and structural pro-
cesses drive network formation, in different ways: country-level political and economic
attributes whether a national banking system attracts ties from foreign firms, while
structural processes determine the extent to which a country’s banking sector becomes
prominent globally. I test these hypotheses using Exponential Random Graph models,
and show how inferences from complex network models are different than those which
would be made in typical linear regressions. The results strongly suggest that some
domestic political and economic variables influence lower-level – but not higher-level –
dependencies in the global banking system, while structural processes are important at
all levels. In particular, preferential attachment reinforces the structure of the global
banking system. This suggests that analyses which do not take system structure into
account are likely to yield false inferences.
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1 Introduction

To this point IPE discussion of “the most virulent global financial crisis ever” (Greenspan
2010, 3) has contained almost no analysis of global finance, instead focusing on the innova-
tions of micro-level units and the response behaviors of governments. What IPE conversation
has occurred has mostly been speculative (Helleiner 2010; Drezner and McNamara 2013; Oat-
ley et al. 2013) or sociological (Cohen 2009b; Keohane 2009; Helleiner 2011; Oatley 2011).
The only well-established theoretical framework in the empirical literature which seeks to
explain dynamics at the global level is a “race to the bottom” driven by global competition,
which is often presumed rather than empirically demonstrated. This despite the fact that
“race to the bottom” theories have been called into serious question or in other ways compli-
cated in many other issue-areas of the global political economy.1 Nevertheless, such theories
remain predominant in the literature (Meseguer and Gilardi 2009).

Such a post-crisis lack of interest in the politics of global finance is at odds with prior theory,
which maintains that predominance in world financial markets is advantageous because it
confers a broad base of power (Strange 1998; Cohen 2000, 2006) which may be employed
to provide advantage for domestic firms through the coercion or neglect of their foreign
rivals (Oatley and Nabors 1998; Simmons 2001). Conceptualizations of power in financial
systems have been imported either from neo-Marxist structuralism (Strange 1982) or from
bargaining models of international relations (Drezner 2007). Both agree that a state’s ability
to attract interest from foreign financial firms is a indicator of power, but the former places
primary importance on the qualitative nature of the global structure of financial relationships
while the latter emphasizes quantitative attributes such as the size of internal markets and
bargaining conducted between major powers. Thus, in existing literature there is a tension
between the complex and the parsimonious, the accurate and the precise.2 Perhaps it is this
tension which has led to the relative lack of attention from IPE scholars.

This paper provides a bridge which may connect the two, as well as extensions of both.
I argue that power in global banking can be conceptualized as emerging from a complex
adaptive system comprised of national units and the linkages between them, theorized in
terms of the linkages as well as the units, and quantitatively analyzed using recent inferential
network methodologies. This approach creates opportunities for theoretical arguments which
situate national political economies within a global context in unique ways, and for empirical
analysis which uncover patterns in the global banking system that would be obscured using
common methodologies. As such, this paper seeks to unify various strands of the IPE
of finance literature while providing extensions to them. Rather than treating the global
financial system as an “abstract force ‘out there”’ (Helleiner 2011, 78), it problematizes
the system by situating national political economies within a global market (Cohen 2009b;

1Also in finance. More than a decade ago (Simmons 2001, 590) noted that “[t]heories of ‘races to
the bottom’ are of little help” in explaining patterns in global capital markets. The recent crisis, which
was centered around AAA-rated financial instruments and supposedly low-risk debt of OECD sovereigns,
provides support for the Simmons thesis, as it indicates that many financial actors believed they were acting
safely rather racing to the bottom.

2These divisions roughly correspond with the divisions between the “American” and “British” schools
of international political economy (Cohen 2008, 2009b; Helleiner 2011).
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Palan 2009) which is modeled statistically. The central argument is that global banking is a
complex system which emerges through the interaction of processes which occur at multiple
strata. In this context, “strata” does not correspond with the traditional levels of analysis
proposed by Waltz (1959), but by the intensity of interconnectedness.

I focus on global banking. Following Oatley et al. (2013), I conceptualize the global financial
system as a weighted and directed complex network. I do this because observed financial re-
lationships comprise an interdependent market which more closely resembles a network than
a series of independent and identically distributed monads or dyads. A network specification
is most appropriate for analysis of this kind of system. I employ inferential network method-
ologies to uncover the determinants of the global banking system.3 Thus, the outcome
variable is the global banking system. Determinants of this system include country-level
political institutions, macroeconomic fundamentals, national policies, dyadic relationships,
and endogenous structural processes. The relative effect of these variables is analyzed using
recently-developed exponential random graph models (ERGM), which I compare to linear
regression models in order to highlight the utility of this approach. The findings suggest that
the ability to attract cross-national financial relationships, which confers power in the world
economy, is not a pure function of monadic or dyadic attributes of states. I show that in some
ways the importance of internal market size, key elements of political systems, and shared
characteristics (such as regional proximity, similar levels of development, or common political
systems) have been overstated by previous studies. The importance of dynamic structural
processes such as preferential attachment and triadic closure has been understated or only
vaguely identified.

The article proceeds as follows. I first discuss the existing international political economy
literature regarding global banking by focusing on the determinants of power within that
system, and build from intellectual traditions in political economy, international relations,
and network science to extend existing theories into a complex environment. This discussion
culminates with the expression of several novel hypotheses which are only examinable in a
network context, which I test using a variety of recently-developed inferential models. I then
discuss the implications of this research and conclude.

2 A complex political economy theory of financial power

Power in the global financial system arises from supply and demand forces in financial mar-
kets. The attractiveness of a national financial system impacts the extent to which these
forces interact. If country j wishes to have access to country i’s markets then i has demand
power over j; if i wishes to attract capital from j then j has supply power over i. This un-
derstanding of financial power underpins the literature on bargaining over global regulation
(Simmons 2001; Drezner 2007), the accumulation of wealth in the global economy (Strange
1987) perhaps by the collection of rents from foreign financiers (Oatley and Nabors 1998).

3That is, I move beyond previous descriptive analyses of the global financial system, or analyses which
employ inferential models but not include country-level political or economic variables.
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It creates an “exorbitant privilege” which comes from controlling global liquidity (Eichen-
green 2011), and impacts the interest rate sovereigns pay on debt (Schultz and Weingast
2003; Saiegh 2005). Financial power bestows power over international financial institutions
(Woods 2003), which can be used to further geopolitical interests abroad (Thacker 1999;
Oatley and Yackee 2004; Stone 2004, 2008; Kirschner 2007; Pop-Eleches 2008). Indeed, fi-
nancial power has been inextricably linked with every hegemonic project in the modern era
(Helleiner 1994; Sobel 2012; Oatley 2013).

Cohen (2006) usefully collected these aspects of financial power into two broad types: the
existence of autonomy from foreign pressures and the ability to influence others in the world
economy. In one sense these are two sides of the same coin, so to speak – autonomy is
the ability to avoid being influenced in undesirable ways by others – but they have distinct
properties as well. Crises often bring these aspects into sharp focus. The power of the United
States to influence states in need of finance is evidenced by the conditionalities attached to
International Monetary Fund loans (Oatley and Yackee 2004; Pop-Eleches 2008; Stone 2008).
Following the Asian crises in the 1990s, the desire for autonomy led many states to stockpile
a “war chest” of U.S. dollar liquidity so as to not come under the sway of the IMF again
(Bernanke 2005). These reserves may have granted some degree of autonomy, but evidence
that it has bestowed influence, particularly over the U.S., is scant (Drezner 2009). Indeed,
increasing dollar-denominated assets made these countries even more dependent on American
financial health (Eichengreen 2006; Oatley et al. 2013).

Articulating the precise ways by which control over global finance confers advantage is dif-
ficult. Cohen (2000) noted of the international monetary system that no general theory of
the sources and uses of power exists.4 In the intervening years several attempts were made
to define, and occasionally measure, financial power. One method is to consider the ways
in which states are dependent upon others or independent of them in the global banking
system.5 There are three distinct locii of power in the global banking system: the internal
characteristics of national political economies (monadic), the interaction between character-
istics of two or more political economies (dyadic), and the organizational structure of global
finance (systemic). All of these may operate simultaneously and each of them impacts auton-
omy and influence in ways which produce observable outcomes at different strata of the global
banking system. Monadic sources of power function linearly: as some internal characteristic
of a state increases, its power increases proportionately. Dyadic power is multiplicative, as it
involves the interaction between domestic attributes which are shared with other countries.
Systemic power is exponential and arises from patterns in the entire structure of global bank
relationships. Monadic and dyadic sources of power may be exogenous to the global banking
system, meaning that they influence the creation of cross-national bank relationships, and
they may be endogenous to it. Systemic sources of power are endogenous to the system.
They are not a function of unit attributes, but of dynamic processes which are beyond the

4Cohen uses the term “monetary power” to refer to “finance or currencies” generally. As I am focused
on bank finance rather than currencies, I refer to financial power even as I adopt some of Cohen’s langauge.

5Banking is only one component of the global financial system, but it may be the most important. Bank
assets recently topped $100 trillion, or 150% of global GDP, nearly half of all global financial market activity
(The International Monetary Fund 2012). In any case, the framework I develop here is intended to have
broader application.
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Source Intensity Influence Autonomy Stratum

Monadic Linear Compellence Deterrence Low
Dyadic Multiplicative Gravity Assortativity Medium
Systemic Exponential Shared Partners Preferential Attachment High

Table 1: Locus, type, manifestation, and level of power in the global banking system.

control of any actor but condition the behavior of actors.

Each of these are useful at particular strata of the global financial system. Because its effect
is linear, monadic sources of power will typically have the greatest amount of influence at
the lowest stratum: the presence or absence of banking relationships involving a locality.
Dyadic sources power operate at a higher stratum through multiplicity, and may extend to
sets of dyads – such as regional partnerships – with common goals or attributes. Systemic
sources of power are not limited to regional clusters but extend through the entire global
banking market, and is therefore the highest stratum of power in global banking. The
sources, intensities, particularities, and strata of power in this system are summarized in
table 1.6 Each of them has important theoretical implications which should be observable
empirically. I now expound on each of them in turn.

2.1 Monadic sources of power in global banking

In global banking, the internal characteristics of states may confer instrumental power in ways
similar to other types of relational power (Dahl 1957). In particular, the ability to restrict
outsiders’ access to a large internal market may compel the foreign state to accede to some
demand, such as adherence to a common regulatory standard like the Basel capital accords
(Oatley and Nabors 1998). These capabilities may also shield them from the innovations of
others (Simmons 2001). In either case, a consideration of internal characteristics will cause
us to focus on the great powers, as determined by some criterion such as the size of the
domestic financial and economic markets (Drezner 2007). This sort of power will be most
visible during explicit negotiations with other states (influence) or, perhaps, by the absence
of such discussions (autonomy).

States which control access to significant markets thus possess capacity to compel others
toward some behavior which it prefers and deter others from compelling them, but this power
is most useful locally. To the extent that it isn’t binary, control over an attractive market is
an additive function: the stronger the fundamentals – size, growth rate, property protections
– the more attractive a market is, and the more power a state has. Drezner (2007) refers to

6While each of these elements may contain subelements it is not possible to encompass all possibilities
in a single analysis. As such, I focus on the broad categories contained in table 1 in the rest of this section,
reserving further complications for future work.
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this as a linear process which determines control over the content and adherence to global
financial standards.7 What matters is the relative gap between two countries compared to
the cost of adjustment relative to the status quo ante: if the difference in market size between
i and j is large enough, and the costs of adjustment small enough, then j will conform to i’s
preferred regulatory standard. In this case, i has influence over j. If that condition is not
met, then j has autonomy.

It is not difficult to find examples of the pursuit and exertion of this sort of power in global
finance. Recent bargaining over control of international institutions is a manifestation of
influence. In particular, the increase of internal attributes of emerging markets, such as
size of the domestic market, would be expected to lead to an increase in monadic power.
Accordingly, there has recently been a shift in global financial governance from the G7 to
the G20, a realignment of voting shares in the IMF, and a more inclusive membership in the
Basel Committee for Banking Supervision which negotiates international capital standards.
Each of these provides evidence that the monadic power of major emerging markets has
increased.

But the effect of this shift has been less pronounced than we might expect from a sole focus
on internal attributes. The relocation of international ad hoc governance from the G7 to
the G20 has been less meaningful than many predicted (Drezner 2012). Despite controlling
a larger internal market, China has roughly half the voting shares of Japan in the IMF,
and only the U.S. and EU retain effective veto power in that institution. Bargaining over
the recent revisions to the Basel capital accords were dominated by the U.S. and major
European powers just as previous negotiations had been (Oatley and Winecoff 2012). In
short, because it arises from a monadic source, the increase in emerging market power has
primarily functioned at low strata: gaining a seat at the table is significant and may grant
some measure of autonomy, but it does not automatically confer agenda-setting or other types
of revisionist power. Perhaps because of their inability to exert significant influence in global
finance, emerging markets have focused on increasing their deterrence capabilities. These
efforts have proceeded along two tracks: first, the accumulation of financial assets which
insulate these economies from foreign influence (Bernanke 2005; Drezner 2009); second, the
establishment of alternative financial institutions over which they will have predominant
influence. The former has proceeded further than the latter, as these countries’ deterrence
capabilities have out-paced their compellence capabilities.

2.2 Dyadic sources of power in global banking

As the above discussion suggests, there may be sources of power in the global banking
system which are impossible to uncover by reference to linear processes stemming from
monadic attributes. This would not be surprising. Spatial models of diffusion, contagion,
and spillover effects are increasingly common in studies of the global political economy.8

7This is stated directly on page 55, footnote 90. While Drezner mentions that “gravity” factors such as
regional proximity might also play a role, he suggests that in his analysis it does not affect the results. In
any case, I discuss spatial models below.

8Although they are uncommon in studies of global banking.
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While early applications of spatial models – such as gravity models of trade – focused on
internal characteristics such as size, recent advances in spatial modeling can incorporate
many types of dyadic interdependence (Neumayer and Plümper 2010). In such models, the
unit of analysis is the relationship between i and j. To this point, such accounts have included
spatial processes primarily as control variables: a relationship between i and j is conditioned
by the presence or absence of a shared attribute. These effects are thus interactive and
multiplicative: an internal attribute of i and/or j combines with a common characteristic to
determine the nature of a relationship.

As before, these sorts of interactive effects can be characterized in terms of influence and
autonomy. The most common application is a gravity model, wherein the probability (or
extent) of a relationship between two countries is a function of the mass of each economy
mediated by the “distance” between them. Distance may refer not only to geographical
proximity but also to other similarities.9 Thus, the effect of an internal attribute (market
size) on an outcome of interest (existence or strength of a relationship) is conditional upon
the presence of a mitigating factor (distance). Large economies which are centrally located
will be very attractive to many other countries, which gives them power in international
negotiations. For example, Neumayer and Plümper (2010) show that the attractiveness
of bilateral investment treaties (BITs) is in part a function of the number of BITs which a
potential partner has with a country’s competitors. A country with many BITs has influence
in negotiations over the terms of a new BIT. A spatial perspective would expect these types
of relationships to extend beyond the case of BITs.

Autonomy in dyadic interdependence model can arise through an assortative mixing process,
whereby firms or governments prefer to establish relationships with those like them on some
dimension. These might include equivalent levels of economic or financial development,
regional proximity, similar political institutions, or some other shared attribute. A country
with many similar partners along these dimensions is less dependent on any one of them,
which provides autonomy. Assortative mixing is important for overcoming adverse selection
problems in a host of relations including finance (Ghatak 1999). While prior studies of the
politics of global banking have not emphasized shared characteristics, such variables seem
to have a profound effect on global politics in other areas. The effect of joint-democracy, for
example, is presumed to have a major impact on military peace (Maoz and Russett 1993),
trade (Mansfield, Milner, and Rosendorff 2000), and foreign direct investment (Guerin and
Manzocchi 2006). Cross-national production and exchange are also associated with similar
levels of economic development (Grossman and Rossi-Hansberg 2012), which are in turn
associated with peace (Gartzke 2007).

In these ways, the effect of internal characteristics are multiplied through relationships with
other states in a non-linear fashion. The attractiveness of a domestic banking system is
enhanced by its ability to develop a set of dyadic relationships. This, in turn, bestows power
on governments of these markets over and above their internal attributes: relatively small
economies, such as Switzerland or Luxembourg, may be able to “punch above their weight”

9For a recent review of gravity models in economics, see Anderson (2011). The use of these models in
international political economy is extensive; for one discussion of their strengths and weaknesses see Ward,
Ahlquist, and Rozenas (2013).
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in international financial negotiations by virtue of their attractiveness to their peers. This
power functions at an intermediate stratum: it is “higher” than a monadic attribute, as it
exists at the level of the dyad, but does not describe a systemic phenomenon. It describes
the relationship between subsets – pairs – of national economies, rather than the entire
world economy. Nevertheless, these relationships are quite important in world politics as the
expansive literature on diffusion, contagion, and spillovers emphatically demonstrates.

While political economy studies which include dyadic interdependence have made impres-
sive gains over prior research, there are several limitations to spatial models that have re-
cently been discussed in the literature. These are related but distinct: two are primarily
methodological but have theoretical implications, while the other is primarily theoretical
but has methodological implications. The primary methodological concern is that, like other
regression-based approaches, spatial models assume that dyadic relationships are observed
independently from each other and are identically distributed (Ward, Ahlquist, and Rozenas
2013). This has two implications. First, it assumes that dyad i − −j is unrelated to dyads
i − −k and j − −k and that these, in turn, are not affected by any other dyads. In the
present analysis, this would involve an assumption that a banking relationship between the
United States and Ireland is not conditioned by banking relationships between the United
States and the United Kingdom and the United Kingdom and Ireland or any of the other
banking relationships in the world economy.10 Not only is this methodological assumption
quite strong, it is in opposition to most general theories of international political economy.11

Therefore, many dyadic analyses either contort theory to fit the assumptions of the model
and/or data structure – e.g., by positing a simple dyadic relationship rather than something
more complex – or they involve statistical analyses which contradict theory in potentially
meaningful ways.

A secondary methodological implication is that the data are multiplied in dyadic analyses
(Cranmer, Desmarais, and Menninga 2012). For example, in the statistical analysis con-
ducted below there are 217 banking jurisdictions. A dyadic specification of cross-national
banking relationships could contain up to 47,089 undirected observations or 94,178 directed
observations per time period, each of which are treated as independent from the others.12

Because I examine eleven time periods, the number of observations could be as high as
1,035,958. This inflation of observations can artificially reduce standard errors, thus cre-
ating problems of inference and in particular increase the likelihood of committing type I
error. The severity of this problem in any particular case is unknowable and untestable, but
it is likely to be non-trivial in many cases (Oatley 2011; Cranmer, Desmarais, and Menninga
2012). Spatial analyses have unquestionably improved upon prior studies which assumed no

10Noting this problem, Neumayer and Plümper (2010) attempt to overcome it by specifying a variety of
spatial dependencies in increasingly-complex weighted matrices. Nevertheless, the unit of analysis remains
the dyad and the only dependencies which can be modeled in this context are intra-dyad, so the problem is
at best lessened rather than eliminated.

11“General theory” is not meant to imply “grand theory”, although it is inclusive of it, but also mid-range
theory which posits a system of competition (or other complex interdependency) in the world economy such
as a “race to the bottom”. I know of no general theory in IPE which does not involve such a claim.

12In the Neumayer and Plümper (2010) study of bilateral investment treaties, the creation of 555 BITs
is analyzed using 38,395 observations of 2,411 dyads.
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dependence within dyads, but challenges remain.

3 Systemic sources of power in global banking

The last limitation of spatial analyses is theoretical. Neumayer and Plümper (2010) note
that spatial analyses cannot account for endogeneity. In some studies this may be concerning
simply for methodological reasons, and various statistical “fixes” may be proposed, but in
theories of banking this is a matter of theoretical importance. Many endogenous processes
are considered to be important in financial markets. Among them are confidence, herding,
reputation, information processing, “animal spirits”, and other cognitive-behavioral factors
which may operate at the level of the individual or firm to condition the broader competitive
environment. The competitive environment may also involve endogenous processes. Consider
a prominent financial institution, a fictional First National Bank of the United States, which
generates significant business despite not offering higher interest on deposits or lower interest
on loans. How does it do it? Because of its brand: it has previously attracted a lot of
business, which makes it more likely to attract business in the future. Its ex ante prominence
gives it a competitive advantage quite separate from its attributes. The fact that the First
National Bank was able to gain customers at some point may have been related to its internal
attributes, but absent extreme mismanagement positive feedback mechanisms can guarantee
that it gets more over time.13

At the stratum of the system, endogenous structural processes may grant power to some
national banking systems over others. This power arises from the set of relationships in
a system, which can be theorized and analyzed as a network: a social structure which is
defined by the entire set of entities and the relationships contained between them, rather
than a collection of dyadic subsets treated independently from each other. Thus, “systemic”
refers to the entire ecology of banking relationships which exist globally. It does not mean
“international” in the sense that traditional levels-of-analysis studies following Waltz (1959)
often use the term, nor is it merely “transnational” in the sense that Keohane and Nye Jr.
(1977) describe.14 As such, in this context a network is closer to the conceptualization of
systems commonly used in neo-Marxist critical theories (Wallerstein 1974; Strange 1982),
but draws primarily from contemporary network science (Barabási 2012).

Conceptualizations of power within networks are not new to political science. Hart (1974)
extended the relational depiction of power from Dahl (1957) into a graph theoretical con-
struct.15 Knoke and Burt (1983) defined prominence within network structures as being
meaningful for influencing the network, while Knoke (1990) explicitly operationalized power
in networks as resulting from prominence. More recently, Hafner-Burton, Kahler, and Mont-

13This is known as “fitness with preferential attachment” (FPA) and is discussed thoroughly in Oatley
et al. (2013). FPA suggests that ex ante quality can provide an initial advantage which is exacerbated over
time through preferential attachment mechanisms such as those described below.

14Although the entire set of complex interdependencies described by Keohane and Nye comes much closer
to the idea.

15A graph is a particular type of representation of a network.
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gomery (2009) and Carpenter (2011) have looked at various kinds of simple networks in
international politics, noting that position within a structure might confer particular types
of influence in particular situations. Cohen (2009a) recommended network analysis as a way
of locating power in monetary systems.

Earlier applications of network science to international politics have generally not empha-
sized the complexity that exists in most real-world networks (Barabási and Albert 1999;
Clauset, Shalizi, and Newman 2009), including political and economic networks (Cranmer
and Desmarais 2011b; Cranmer, Desmarais, and Kirkland 2012; Cranmer, Desmarais, and
Menninga 2012; Oatley et al. 2013; Ward, Ahlquist, and Rozenas 2013). Complex networks
are defined by non-trivial topologies, meaning that they contain structural processes which
are endogenous to the network and are causally important. These processes powerfully im-
pact the performance of the network but do not derive from characteristics of any of the
individual units or dyads within it. Nevertheless, they are features of the system and they
affect units within the system in heterogenous ways. Some units will be beneficiaries of
these processes while others suffer. Assortativity can exist in networks as it does in spatial
analyses of dyadic data, but other effects are unique to networks and cannot be uncovered
in a regression where the unit of analysis is the monad or dyad. Two types of structural
processes are most significant for the present analysis, as they correspond to our concern
with influence and autonomy in global banking: one type describes the hierarchical ranking
of countries’ prominence within the system, while the other concerns relationships beyond
pairs of countries.

Many complex networks exhibit preferential attachment, which is a stochastic process by
which new relationships in a network are distributed as an increasing function of the ex-
isting distribution of relationships. That is, under a preferential attachment rule, banking
systems which attract much finance from foreign banks will tend to attract more at an expo-
nential rate. In its purest form the distribution of relationships will conform to a power-law
distribution (Barabási and Albert 1999).16 The banking system which attracts all of these
links is advantaged relative to its peers. It receives finance beyond what its internal or
shared attributes would suggest. And because this banking system attracts a dispropor-
tionate amount of the world’s capital, it possesses autonomy: it is not dependent on any
particular part of the network because it draws from the whole. The converse is not true.
Most of the other parts of the network are dependent upon the prominent banking system,
increasingly so over time (Oatley et al. 2013).

Banking sectors which are not the most prominent as measured by an ability to attract the
most (or the strongest) relationships may still be influential by linking together other parts of
the network. For example, a country j which provides a path connecting otherwise-isolated
i and k gains power by functioning as a bridge. To the extent that the global economy
becomes increasingly regionalized these bridges become increasingly important as the sinew
which holds together the overall structure. In networks, bridges which connect clusters are
sometimes more influential even than the most strongly-connected units (Granovetter 1973).

16Clauset, Shalizi, and Newman (2009) note that true power laws are somewhat-rarer than is often
claimed, but conclude that whether distributions conform to a power law is generally less important than
that the distribution is heavily skewed.
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They provide outlets and access to information which would otherwise be unavailable to the
mass of the network. Moreover, once i and k are indirectly linked by joint association with
j, they are more likely to become directly linked to each other through a process known
as “triadic closure”: friends of friends are more likely to become friends than a randomly-
selected pair.

These triadic relationships may be especially important in the development of the global
banking system. Consider the relationship between the United States, the United Kingdom,
and Hong Kong. The latter two developed strong financial relationships during the course of
the 20th century as the result of British imperialism, but the significance of this relationship
went beyond the direct tie. Because the U.K. maintained a simultaneous relationship with
the U.S., Hong Kong had indirect access to New York, and New York had indirect access
to China. Over time Hong Kong and the U.S. established a direct relationship, but had
the U.K. not provided an initial path between the two that likely would not have happened
as rapidly, or perhaps not at all. More generally, the fact that j is conducting business
with k sends a signal regarding k’s quality which i might not otherwise be able to ascertain.
If i trusts j, which is likely if they maintain a relationship, then i will be more likely to
initiate a relationship with k than it otherwise would. In practice, we frequently observe
such dynamics in financial markets: if a sufficiently prominent j develops a new relationship
with k, then i senses an opportunity. And not just i. h and l may also become attracted to
k if they are first connected to j (or i). Each of these reflects a triad being closed.

Of course, bridges may also be well-connected generally. In the above example the U.K.’s
power in global banking does not exclusively obtain from its provision of a path between the
U.S. and Hong Kong; the U.K. has many other ties as well. Particularly in global banking,
it may be the case that some countries are prominent both in terms of the amount of strong
direct connections they attract and the number of indirect connections they provide for
other countries to be linked together. In a hegemonic system, such as that described by
Strange (1987), one country may provide the most pathways and attract the strongest links.
Such a country would have a great deal of autonomy and influence; actions taken by that
country would have far-reaching implications, and it would be protected from exposure to
idiosyncratic events elsewhere because of its broad base of strong connections. Oatley et al.
(2013) suggests that the United States serves in that capacity today.

From the perspective of financial stability, these structural processes are highly salient. When
preferential attachment is occurring rapidly, or when many triads are being closed over a
short period of time, the systemic outcome may resemble “hot money” flows, “capital bo-
nanzas”, and other developments in financial markets which have frequently been observed.
Previously these behaviors have been explained, or explained away, by references to psychol-
ogy which suggest that they are in some way irrational. Keynes (1936) famously called them
“animal spirits”. Alan Greenspan referred to one such process as “irrational exuberance”.
The aggregation of individual actions lead to speculative bubbles (“manias”, to Kindle-
berger and Aliber (2005)) which eventually culminate in crisis (Minsky 1986). A reference
to endogenous structural processes provides a framework within which these psychological
accounts may be embedded. Rather than being irrational, rapid changes in the organiza-
tion of the global financial system can be modeled as endogenous processes: investors place
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assets where other investors are placing assets because the attractiveness of these locations
are partially determined by their ability to attract assets.

As these processes operate over a sustained period of time, risk in global banking becomes
increasingly concentrated. As risk becomes concentrated, so does power: the ability to affect
the entire system, rather than just a partner (or potential partner) in a dyad. Because
prominent countries (or firms) are strongly connected, the performance of the entire system
depends on them. This confers significant advantages over competitors. It is easier for
prominent nodes in networks to attract new relationships and strengthen existing ones, thus
granting autonomy from the influence of any particular nodes. At the same time, bridges
which connect other nodes to each other have influence over the nodes being connected.
These types of structural processes, which are known as “dyadic dependence” in the networks
literature, cannot be analyzed empirically when the unit of analysis is monadic or dyadic.

4 Hypotheses

The preceding discussion suggests that monadic, dyadic, and systemic factors should influ-
ence the formation of ties in global banking. The question of which factors are important at
each strata remains. Monadic factors include internal attributes of states, such as macroeco-
nomic fundamentals and political institutions. Dyadic factors involve shared characteristics
between two national banking systems. Systemic factors involve dynamic processes which
shape the evolution of the network over time. Specific expectations are summarized in ta-
ble 4.

Prior theory as well as the theoretical discussion above would expect the size of a country’s
national economy and banking system to positively impact its ability to attract foreign bank
finance. Indeed, in some prior analyses these have been the predominant source of financial
power (Simmons 2001; Drezner 2007). Foreign banks wish to have access to large markets,
liquid markets, and growing economies. Large banking sectors will be better able to supply
funds internationally as well. Economic variables may not have a strictly monotonic effect
however, for reasons related to network structure. If an economy receives a large amount
of foreign funds into its banking sector because of its size, then its financial markets will
become deeper and more liquid. This, in turn, may attract additional investment. As a
national economy becomes a hub for global banking, its ability to continue to develop new
relationships will grow as a partial function of its previous relationships. Thus, the initial
positive impact of GDP and growth on tie formation may become decoupled, with the rate
of new financial relationships increasing faster than economic growth. Such a country may
continue to successfully form new connections even if growth slows or stops, while another
country may develop a similarly-sized economy but receive many fewer assets from foreign
banks, as it has fewer existing links from which to draw. Thus, the effect of the size – or
growth rate – of a national economy on its ability to generate interest from outside banks
may be conditional its body of connections to others. In general, we might expect a country’s
macroeconomy to have a greater impact on tie formation at low levels (i.e. when links are
new, and thus relatively weak) than at higher levels (i.e. when ties are quite strong), at least
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if structural processes influence network performance.

Other macroeconomic factors could matter. A country’s national accounts are related to the
foreign financial relationships it maintains. If capital is flowing into a country, it must also
import more than it exports. But countries with large current account deficits may also be
less attractive investment partners for banks. Competition will be stronger and default risk
will be higher, so opportunities for a high risk-adjusted return may be limited. If a country
experiences a financial crisis it should experience capital flight, which is a weakening of the
cross-national linkages, although whether this is less likely when ties are strong or weak is not
clear. Strong ties may be able to withstand a crisis, even a major one such as the subprime
crisis after which the U.S. experienced capital inflows as a result of “flight to safety”, while
weak ones do not. On the other hand, crisis prevalence is more likely if a contagion effect
exists. If this is the case then we may observe a positive relationship between crisis and the
existence of ties, because crises will spread across ties.

Political variables may also have an impact on the network. Much political economy litera-
ture is concerned with the properties of regime type as it pertains to international economic
relationships. While any sort of comprehensive survey is beyond the scope of this paper,
democracy has not only been given credit for international peace – at least among some
sets of dyads – but trade openness (Milner and Kubota 2005),17 foreign direct investment
(Jensen 2008), and a host of other outcomes which are generally considered to be norma-
tively desirable. While the precise mechanisms are not always clear, there is a overall sense
that democratic regimes are inclusive, and inclusive politics reduces the political risk of ex-
propriation and provides a stable environment for investment (North and Weingast 1989;
Acemoglu and Robinson 2012). As such, a baseline political economy model would expect
democracy to be associated with the existence of cross-national banking relationships as it
is with other international economic outcomes.

In a complex network conceptualization, however, we may be skeptical. Prominence in
the global banking system has remained with the U.S. and U.K. for decades if not longer
(Oatley et al. 2013). These countries are democratic, it is true, but so are many others.
Regime type cannot explain why the U.S. and U.K. are so much more prominent in global
banking than Australia or Spain, which are also consolidated democracies, much less non-
OECD democracies. It may be the case that an inclusive political system is a prerequisite
for the establishment of many and strong international banking linkages, but it cannot be
a guarantee of it. Thus, a complex network theory would de-emphasize the importance of
regime type as a determinant of patterns in global banking, particularly at higher strata in
the network.

The same may be true of policies related to regulation. Regulation at both the national and
global levels is given quite a lot of attention in the international and comparative political
economy literature. As noted above, the general conclusion is that lax regulation should
facilitate a “race to the bottom” in lending standards, so international banking should flock
to those jurisdictions.18 There are at least three reasons to be skeptical of these claims.

17Though see Oatley (2011).
18Often tax havens are given this status, although the two should be distinct: moving business to a low-tax
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First, such behavior is sporadic or at least inconsistent in other parts of the global economy,
as noted above. Second, if the literature on financial power previously mentioned is correct,
that power is as often used to strengthen regulations rather than weaken them, as stronger
regulations can create barriers to entry which protect incumbents Oatley and Nabors (1998).
Finally, the distribution of financial power is remarkably durable across countries and time;
particularities in regulatory structures are not. When we observe change in an independent
variable but no change in a dependent variable, we should suspect there is not a strong
relationship between the two.

I include two regulatory variables to be sure. While not comprehensive, they get at two key
elements which might condition the attractiveness of a domestic banking sector to foreign
firms.19 First, I consider how open a country is to foreign finance. Previous literature on
the capital account has noted it that it may be used as a tool for financial protectionism,
designed to induce prudence from domestic financial institutions (Rosenbluth and Schaap
2003). A network theory would suggest that capital account liberalization is a necessary
condition for integration into the global banking network. A country cannot attract in-links
without an open capital account. A contemporary example of this is China, which has
integrated into global production and trade networks markedly over the past two decades,
but is unimportant in the global financial system. The other variable I consider is the location
of regulatory authority. Other literature has suggested that banks benefit from preferential
monetary policies when regulated by central banks (Winecoff 2014). If this is the case, then
domestic firms may be privileged when central banks regulate, thus entrance by former firms
may be dissuaded.

Assortative mixing may also impact bank relationships which extend across dyads. Regional
economies such as the European Union, NAFTA, ASEAN, and others will incentivize the
development of financial relationships which facilitate trade and investment, so we should
expect homophily according to geographical proximity. Most connections will take place
between countries in relative high income groups as well. Once controlling for these factors,
however, homophily will not necessarily extend to common political systems. It is a long
running theme in political economy that global capital is concerned with return. So long
as investments are not at risk of expropriation, regime type affinity should be, at most, a
secondary concern.

Structural processes should also play a large role in the banking network. There are two
basic types of structural processes in which we are interested: those which pertain to direct
and indirect links between national banking sectors. The collection of direct links in the
network forms a degree distribution. Those countries which are tied to many other countries
have a higher degree – are more prominent – than those which are not tied to many others.
Future tie formation will be a function, in part, of past tie formation: countries which have
many cross-national banking ties will tend to attract new ones. This is known as preferential

jurisdiction (e.g. the Cayman Islands) is qualitatively different from moving to a low-regulation jurisdiction
(e.g. East Asia, at least in the 1980-90s (Kapstein 1989; Oatley and Nabors 1998; Walter 2008)), even if in
practice the two may correlate.

19Comprehensive international data on regulatory policies do not exist, but another chapter of this dis-
sertation suggests that their effect on firm behavior is somewhat idiosyncratic.
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Variable Direction Stratum

GDP + Low
GDP growth + Low
Current Account - Low
Banking Crisis - Low
Banking Sector Size + Low
Regulatory Central Bank - Low
Capital Account Openness + Low

Joint Democracy + Medium
Shared Region + Medium
Same Income Level + Medium

Preferential Attachment + High
Shared Partners + High

Table 2: Hypotheses concerning the relationship between monadic, dyadic, and systemic
variables on the formation of the global banking network.

attachment. Indirect links involve connections through shared partners: if both the U.S. and
U.K. are tied to Germany, then the U.S. and U.K. are linked indirectly through Germany
whether or not they are linked directly. When countries have a shared partner they will be
more likely to become directly tied to each other.

5 Data and Models

The dependent variable is constructed from the Bank for International Settlements (BIS)
consolidated banking statistics on an immediate borrower basis, which are available from
1999-2012.20 These data are egocentric: the BIS collects information on the amount of
cross-national claims that a subset of countries have on all countries, but the reciprocal
information is collected for only a subset of countries. As an example, the BIS data includes
the dollar amount of claims that all American banks have on all South African banks, but
not the amount that South African banks have on American banks. This raises the question
of whether all the data should be analyzed, or whether we should restrict the analysis to
include only ties which are (or could be) reciprocal. In such situations Gile and Handcock
(2006) recommend using all the data, and I follow their advice.

Country-level macroeconomic and locational data – income class, regional classification,
nominal GDP, GDP growth, current account balance (% GDP) – comes from the World
Bank World Development Indicators database, while financial data come from the Bureau
van Dijk BankScope database. The BankScope database contains detailed information at

20For more information about these data see http://www.bis.org/publ/qtrpdf/r_qt0509f.pdf. While
BIS data is available through 2012, most of the country-level covariate data are not. Therefore, I restrict
the analysis to the years 1999-2009.
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the firm level of thousands of financial institutions around the world. To create the variable
for size of the banking sector, I added the amount of assets controlled by commercial banks
and bank holding corporations for each country-year.

I also include the Polity2 measure of regime type from the POLITY IV dataset, the capital
account openness variable described by (Aizenman, Chinn, and Ito 2008), the banking crisis
measure compiled by Laeven and Valencia (2008, 2010, 2012), and a dichotomous measure
of whether a national banking system is regulated by a central bank or another institution.
This variable was constructed from the World Bank Bank Supervision surveys conducted in
1999-2000, 2003, 2005-2006, and 2011 (Barth, Caprio Jr., and Levine 2013). Where there
was no change in the location of regulatory authority from one survey to the next, I expanded
the data to cover all years. When there was, I supplemented the data with information from
national authorities to uncover the time of the institutional shift.

The theoretical framework developed above anticipates power in global banking to be located
at the monad, dyad, and system and to occur at multiple strata. Therefore, an empirical
model seeking to analyze the plausibility of the theory must be able to incorporate monadic,
dyadic, and systemic effects. Until recently no inferential statistical models were capable
of doing so. Perhaps for this reason, most prior analyses of the political economy of global
banking have been historical, interpretivist, or otherwise qualitative (Helleiner 1994; Kap-
stein 1994; Germain 1997; Oatley and Nabors 1998; Simmons 2001; Drezner 2007; Helleiner
2011). There have been few quantitative inferential analyses of the political economy of
global banking; those which do exist have used regression models which assume indepen-
dence of observations and thus exclude structural processes (Broz 2012). Previous network
analyses have been descriptive (Oatley et al. 2013).

Since their development by Wasserman and Pattison (1996), exponential random graph
models (ERGMs, also called p* models) have provided a way of evaluating the importance
of structural processes alongside monadic and dyadic characteristics by evaluating the effect
of a set of covariates and network tendencies on the probability that ties will form between
nodes. ERGMs treat networks as a single observation, rather than a collection of many
independent dyadic observations.21 Because the assumptions underlying ERGMs match the
theoretical arguments made above, I use them to explore the determinants of global banking
relationships. To illustrate the usefulness of ERGMs in this context, I compare their results
to a standard linear regression as described below.

Cranmer and Desmarais (2011b) provide a full derivation and discussion of ERGMs. Briefly,
ERGMs evaluate the likelihood of observing a network of ties Y = [Y (i, j)] between all nodes
i and j in the network, given an observation of ties y and node attributes X. More formally,
ERGMs are denoted by:

21This is not trivial. Because the network is the unit of analysis, there is no need to assume that
components of the network – nodes and ties – are independent and identically-distributed observations of
outcome of interest as in the regression framework. It also reduces inferential problems associated with
inflated sample sizes in many dyadic analyses.
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Prθ(Y = y|X) =
exp(θTg(y,X))

κ(θ)
(1)

where Y is a random network connecting n nodes, θ is a vector of maximum likelihood
parameters, g(y,X) is a vector of network statistics on y, and κ(θ) is a normalizing function
which ensures that the above equation is a legitimate probability distribution:

κ(θ) =
∑

all possible y

exp{θtg(y,X)} (2)

In other words, ERGMs attempt to find the probability, given our model, that we would ob-
serve the network that we have observed over the possible networks we could have observed.
In many ways ERGMs are similar to logistic regressions, with the difference that ERGMs
allow for the inclusion of structural terms that are disallowed in logits by the assumption
of independence of observations. ERGM coefficients are interpreted as affecting the likeli-
hood of tie formation relative to a null model: a positive parameter indicates that higher
values of a variable are associated with tie formation, controlling for the effect of the other
variables in the model as well as network dependencies. In this way, the interpretation of
coefficients estimated by ERGMs is similar to the interpretation of logistic regressions but
with dependence built into the functional form of the model.

Many of the components of these equations have analogues in commonly-used regressions.
Y is the outcome we are interested in explaining. X is group of covariates with Y , similar
to regressors. θ is parameter relating X to Y , estimated by maximum likelihood. If dyads
(i, j) are independent from each other, the model reduces to a logit model of the probability
of a relationship forming between i and j:

logit(Yij = 1) = θT δ[g(y,X)]ij (3)

where δij is the change in probability if yij changes from 0 to 1 (or vice versa). This would
happen if the dependence terms in a network model have no impact on outcomes, which
is the assumption underlying regression-based methods. However, if this assumption is not
valid the difference between a logistic regression and an ERGM may be quite stark (Oatley
2011; Cranmer and Desmarais 2011b; Ward, Ahlquist, and Rozenas 2013).

There are several problems which commonly occur in ERGMs. First is the problem of de-
generacy: the specification of a model so poor-fitting, so unlikely to have generated the
network under observation, that the ERGM cannot be estimated. The probability of degen-
eracy increases when variables are included which do not improve the fit of the model, and
when complex higher-order structural processes are present. In other words, degeneracy is
a punishment for “kitchen-sink” modeling strategies and for the specification of atheoretical
models,22 but is also related to the complexity of the network itself: a more complex network

22A corollary is that including many different “control” variables, which have no explanatory power, are
even less useful in ERGMs than they are in linear regressions (Achen 2005; Schrodt 2010).
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will be more difficult to model. Each additional parameter added to an ERGM increases the
chance that the model will be degenerate, so the estimation procedures of ERGMs force the
modeler towards a specification which is a reasonable fit to the data. This is often more of
an inductive process than model specification in a regression context.23

A second problem is computational. ERGMs can be estimated in two ways, each of which
involves complications: via maximum pseudolikelihood (MPLE) or by Markov chain Monte
Carlo simulations of the maximum likelihood (MCMC-MLE).24 MPLE parameter estimates
are unbiased, but comparative studies have shown a tendency toward a suppression of vari-
ance and inconsistent estimation of confidence intervals (van Duijn, Gile, and Handcock
2009). Therefore, from the perspective of inference, MPLE estimation will tend to over-
state the statistical significance of estimated parameters, although this tendency diminishes
with larger samples (Liu, Yu, and Edwards 2010). MCMC-MLE estimations are much more
computationally complex (especially for large networks) and may not converge on the target
distribution even after a large number of simulations.

The global banking network is large and quite complex. MCMC-MLE estimation of cross-
sectional ERGMs did not converge after running on 96 gigabytes of RAM for a week even
when the model contained few terms. Moreover, there may be intertemporal dependence,
such as serial correlation, which drive network formation. Estimation of these models would
be even more difficult using MCMC-MLE simulations. Therefore, I employ the temporal
ERGM (TERGM) developed by Desmarais and Cranmer (2012), which estimates MPLE
TERGMs and then corrects inconsistency in the standard errors through a bootstrapping
resampling algorithm, and compare it to logit models with year fixed effects.25 Using this
approach, the coefficient estimates remain unbiased, and problems of inference which some-
times appear in MPLE calculations are mitigated.

There is another potential problem associated with ERGMs. First, ERGMs are incapable
of estimating weighted networks, in which relationships can take on values other than zero
or one.26 Obviously, in the global banking system the strength of a relationship may be
as important as its presence or absence. Moreover, in the theoretical framework presented
here the stratum at which a relationship exists is quite important: the U.S. and U.K. have
a relationship that is not qualitatively similar to the relationship between the U.S. and
Estonia. These problems can be overcome, or at least moderated, by “thresholding” the
network: considering whether a relationship exists at different strengths, and then coding a
network at that level.

The process of threshold selection is fundamentally arbitrary, meaning that there is no statis-

23As model degeneracy informs us when we have specified a sufficiently ill-fitting model, it is a lesser
problem from the perspective of inference than omitted variable bias, for which there is no warning. I return
to this point later.

24The MCMC-MLE approach simulates the joint likelihood of the ties, while MPLE replaces the joint
likelihood with the product of the conditional probability of the ties given the other ties. See the detailed
discussion of these two approaches in Cranmer and Desmarais (2011b), pp. 74ff.

25All models were estimated using the statistical software R. I thank Skyler Cranmer and Zhengqi Pan
for sharing TERGM code. Other models use the ergm and arm packages.

26That is, they have been mathematically derived but are not yet implemented in software.
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Figure 1: Snapshots of the global banking system in 1999 and 2009, at the three thresholds
modeled below: any connection between countries, connections at the 75th percentile of in-
degree strength or higher, and connections at the mean in-degree strength or higher.
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tical rule for choosing thresholds, but can also lead to substantively interesting data analysis.
The theoretical section discusses effects which occur at different strata, and thresholding can
isolate these strata. The global banking system is highly concentrated: most countries have
few connections, while a few have many. In all years the modal tie weight is zero even
after restricting the out-degree of nodes which cannot send ties by data construction, and
the median is a very small fraction of the mean. In some years the median and mode are
both zero. For this reason, the presence or absence of a tie of connecting national banking
systems of any strength is a good operationalization of the lowest stratum. As the median is
so close to the presence/absence dichotomy, the 75th percentile is better as an intermediate
stratum. In all years the mean is much higher than the 75th percentile, indicating that the
degree distribution is quite hierarchical.27 As such, I use the mean as the highest stratum.
The network thins noticeably at each threshold but there remains a substantial amount of
activity in each, as shown in figure 1. When the threshold is simply the presence or absence
of a relationship there is a clear core-periphery structure. This basic structure remains as
the network is thinned, but becomes less pronounced.

Thresholding is a limitation but it also provides opportunities for examining which variables
are important in driving which kinds of relationships. In particular, we are interested in
which variables affect prominence at which strata. As monadic effects are additive, we expect
them to operate most intensely at the lowest stratum, where the network is considered as the
presence or absence of a banking relationship. Dyadic effects are multiplicative, and should
occur at the intermediate stratum. Systemic higher-order effects are exponential, and should
be the driving force in network formation at the highest stratum. In this way, the statistical
necessity of thresholding may be used as a tool for exploring the plausibility of the theory.
Without thresholding we would typically estimate average effects across the entire network;
such averaging could lead us to miss where in the network variables are important. With
thresholding we can isolate the impact of effects at distinct strata.

5.1 Results

Table 3 shows the results from logistic regression and temporal exponential random graph
models at three thresholds: presence or absence of any tie between national banking systems,
the existence of a relationship at the 75th percentile of tie strength or above, and existence
of a relationship at the mean tie strength or above. The comparison between the logit and
TERGM models indicates the importance of an approach which can accommodate monadic,
dyadic, and systemic variables simultaneously, as statistically significant effects exist at all
intensities for the structural processes which are included in the model. Looking at relation-
ships between exogenous covariates and endogenous processes at different strata is also vital,
as different variables have effects which are statistically distinguishable from zero at different
thresholds. The key result is that power in global banking, which arises from the ability to
attract and supply bank finance internationally, is a function of internal characteristics of
national political economies, dyadic similarities, and structural processes.

27This is explored in greater depth in Oatley et al. (2013).
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No Threshold Threshold = 75th Percentile Threshold = Mean

Logit TERGM Logit TERGM Logit TERGM

Edges −110.89∗∗∗ −2.29∗∗∗ −67.95∗∗∗ −1.30∗∗∗ −149.67∗∗∗ −1.52∗∗∗

(8.63) (0.20) (9.84) (0.10) (15.00) (0.16)
GDP 0.00∗∗∗ 0.00∗∗∗ 0.00∗∗∗ 0.00∗∗∗ 0.00∗∗∗ 0.00∗∗∗

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
GDP Growth −0.01∗∗ −0.02∗∗∗ −0.02∗∗∗ −0.03∗∗∗ −0.01 0.00

(0.00) (0.00) (0.00) (0.00) (0.01) (0.01)
Current Account (% GDP) 0.02∗∗∗ 0.02∗∗∗ 0.04∗∗∗ 0.02∗∗∗ 0.03∗∗∗ 0.02∗∗∗

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Banking Crisis 0.23∗∗∗ 0.42∗∗∗ 0.24∗∗∗ 0.04 0.14∗ 0.13

(0.06) (0.07) (0.06) (0.06) (0.08) (0.09)
Banking Sector Size 0.00∗∗∗ 0.00 0.00∗∗∗ 0.00 0.00∗∗∗ 0.00

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Regime Type 0.04∗∗∗ 0.00 0.08∗∗∗ 0.01 0.15∗∗∗ 0.02

(0.01) (0.00) (0.01) (0.01) (0.01) (0.01)
Regulatory Central Bank −0.03 −0.13∗∗∗ 0.02 −0.09∗∗∗ −0.06 0.09

(0.03) (0.03) (0.03) (0.03) (0.05) (0.06)
Capital Account Openness 0.67∗∗∗ 0.51∗∗∗ 0.64∗∗∗ 0.22∗∗∗ 0.58∗∗∗ 0.20∗∗

(0.04) (0.04) (0.05) (0.05) (0.09) (0.10)

Joint Democracy −0.43∗∗∗ 0.05 −0.69∗∗∗ −0.01 −1.45∗∗∗ 0.04
(0.08) (0.06) (0.10) (0.10) (0.18) (0.20)

Shared Region 0.80∗∗∗ 1.16∗∗∗ 0.77∗∗∗ 0.87∗∗∗ 0.86∗∗∗ 0.71∗∗∗

(0.03) (0.04) (0.03) (0.04) (0.05) (0.06)
Same Income Level 0.01 0.03 0.66∗∗∗ 0.32∗∗∗ 1.37∗∗∗ 0.16∗∗

(0.04) (0.04) (0.04) (0.04) (0.06) (0.08)

GW In-Degree −7.41∗∗∗ −6.69∗∗∗ −4.95∗∗∗

(0.24) (0.15) (0.16)
GW Out-Degree −75.74∗∗∗ −27.72∗∗∗ −10.94∗∗∗

(5.67) (1.02) (0.41)
GWDSP 0.44∗∗∗ 0.25∗∗∗ 0.12∗∗∗

(0.02) (0.01) (0.01)
GWESP 2.10∗∗∗ 0.98∗∗∗ 0.67∗∗∗

(0.18) (0.07) (0.06)

Standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1

Table 3: A statistical comparison of logistic regression and temporal exponential random
graph models. The former do not allow the inclusion of parameters capturing structural
processes. All models contain fixed effects for year. TERGM standard errors are based on
1,000 bootstrapped iterations
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Previous political economy literature has argued that the size of a country’s economy and
domestic financial sector is the most significant factor in conferring financial power (Simmons
2001; Drezner 2007). These models provide partial support for these expectations. The logit
models suggest that both GDP and the size of the domestic banking sector are significant
predictors of tie formation at all thresholds. The TERGM complicate this inference: the size
of a country’s GDP is a related to the attractiveness of a national economy to foreign banks
at all thresholds, but the size of the domestic banking sector is no longer significantly related
to tie formation once structural factors are included in the model. The network model thus
leads to a different understanding of the ways in which key macroeconomic variables matter
for forming cross-national banking relationships. Once structural processes are included in
the model, possession of deep and liquid banking market does not have an effect on tie
formation that is statistically distinguishable from zero at any threshold. The size of the
overall economy, however, is positively correlated with connections in all models.

There are two ways to interpret this. The first is to conclude that compellence and deterrence
capabilities are not related to internal banking sector size as previous literature has suggested,
but that a large overall economy does provide these mechanisms of influence and autonomy.
This conclusion would be at odds with substantial amounts of prior theory and qualitative
evidence. The second interpretation is that banking sector size is collinear with structural
processes. The positive and significant coefficient on the logit models suggests that there
is a linear correlation between banking sector size and banking interdependence. That the
statistical significance of this affect goes away when the structural parameters are included
in the model thus indicates that the second interpretation is more likely correct: banking
sector size may be endogenous to structural properties. An implication of this finding is that
a model which does not include structural processes – that is, which assumes that country-
year observations are independent – is prone to omitted variable bias. To the extent that
banking sector size is related to power in global politics, it is as a consequence rather than
cause.

Two other macroeconomic results are worth noting. First, the current account balance as
a percentage of a country’s GDP is positive and significant at all thresholds in both the
logit and TERGM specifications. This may suggest that countries are able to attract foreign
bank partners when their national accounts are in surplus, or that they supply bank finance
to deficit countries to maintain the balance of payments. The effect of GDP growth is
negative and significant at low thresholds but insignificant at the highest in both the logit
and TERGM models, which indicates (as we would expect) that these relationships are the
most durable.

Interestingly, in the TERGMs banking crises affect the probability of tie formation only at
the lowest strata, and this effect is positive. It is unlikely that suffering from a bank crisis
makes it more likely that foreign investors wish to become exposed to a country, so this
result most likely reflects the sample period: nearly all of the banking crises from 1999-
2009 occurred in 2008-2009, and these crises tended to hit highly-internationalized banking
systems such as the United States, United Kingdom, Iceland, and Ireland. In particular,
the positive relationship may reflects a contagion mechanism whereby countries exposed to
the U.S. suffered from the spread of the subprime crisis. If so, this would further reflect the
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influence of the U.S. in global banking.

The differences between the logit and TERGM models are especially pronounced for some of
the political variables. In particular, regime type is a significant predictor of attractiveness in
the logistic regression at all thresholds but is insignificant at traditional levels in the network
models which include endogenous processes. Had the results been similarly insignificant
across both classes of models we might conclude that these variables are “sticky”, meaning
that they do not often change. But the differences across the models again suggests that
a logistic specification may be prey to omitted variable bias by overestimating the effect
of regime type. This qualifies the routine claim that more democratic countries are better
able to reassure global capital markets, at least in terms of aggregated banking markets.
The opposite is true for the regulatory institution variable: the regression models show
no effect which is distinguishable from zero, while the network models show that at the two
lowest strata banks are less likely to be active in a foreign system in which domestic banks are
regulated by their central bank. At the two lowest thresholds the significantly negative effect
that locating a regulatory central bank has on forming ties provides an additional piece of
evidence that domestic central banks may be working to provide a competitive advantage for
the firms they regulate (Copelovitch and Singer 2008). If bestowing rents prevents countries
from gaining prominence in the global financial system this could actually work to reduce a
country’s financial power.

Capital account liberalization is positively associated with cross-national banking relation-
ships at each threshold, supporting the intuition that financial openness is a prerequisite for
establishing cross-national bank ties. This has implications for the rise of emerging markets.
There has been much speculation that emerging economies are poised to dominate global
capital markets in the coming years; some accounts suggest that this is already happenening
(Cohen and DeLong 2010; Subramanian 2011). This analysis suggests that such conclu-
sions are premature. Consider as examples the often-discussed BRIC countries – Brazil,
Russia, India, and China.28 If capital account liberalization is a prerequisite for power in
the banking network then all of them are lagging behind the curve. After having a closed
capital account for many years, Brazil modestly liberalized during the 2000s. But Brazil
never reached anything near full openness, and they re-enacted capital controls following the
global financial crisis. Russia’s capital account was mostly closed until 2009, when several
liberalizations were enacted. But these were fairly minimal, and they remain more closed
than the typical country. India and China remain among the most closed countries in the
world in terms of capital movement. These countries are most commonly believed to move
into a global (rather than regional) leadership position due to their large populations, rapid
growth rates, and increasing embeddedness in trade and production systems, but all of the
reported models suggest that this is unlikely even absent higher-order structural processes,
at least until they enact serious reforms.29

28In 2009, their KAOPEN scores (on a scale of -1.86 to 2.44 where higher = more open) were 0.41, 0.15,
-1.17, and -1.17 respectively. Anything below 0 is below the world mean, but for developed countries the
mean is 1.26.

29There is some evidence that China is aware of this and is beginning to take action. But these steps
have been very small. As a result, China’s presence in global banking is slight; indeed, they are barely even
in the network (Oatley et al. 2013).
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Dyadic variables are also related to the probability that national banking systems become
linked, but like the monadic variables their statistical significance is sometimes affected by
whether structural processes are included in the model or not. Assortative mixing according
to regime type is negatively associated with tie formation at each threshold in the logit
models but not in the TERGMs.30 Thus, both the individual and joint effect of regime type
is overstated by the model which assumes independence of observations.31 The same is not
true for regional proximity – which is significantly related to tie formation at all strata – or a
similar income, which has a positive effect on international bank linkages that is statistically
distinguishable from zero at the two higher strata in both model types. This suggests that,
at least in terms of proximity and income levels, like is attracted to like. As discussed above,
this assortative mixing can provide autonomy, by shielding countries from outside pressure.
Recent regionalization efforts may be understood in this light, although the European crisis
– which was only beginning as the sample period ended – may change this dynamic moving
forward.

The network models also show the importance of endogenous structural processes in the
global banking system.32 The effect of direct links is captured by two geometrically weighted
degree (GWID and GWOD) terms in the model, one which captures the in-degree distribu-
tion (i receives bank finance from j) and one which captures the out-degree distribution (i
sends bank finance to j). These terms are analogous to more traditional k-star statistics, but
are more parsimonious (Hunter and Handcock 2006). Rather than specifying a model which
includes a separate parameter for 2-star, 3-star, 4-star, etc., the GWID and GWOD terms
captures the general effect, geometrically weighted with a decay parameter. As such, these
terms reflect “anti-preferential attachment” mechanisms which operate within the network
(Hunter 2007). A positive coefficient indicates that the probability that an additional tie
will attract future ties decreases geometrically with node degree. As we can see, both GWID
and GWOD are negative and statistically significant at all thresholds, which provides strong
evidence that preferential attachment is driving part of both the in-degree and out-degree
distributions within the network: countries which strongly-tied to the rest of the network
are more likely to attract new connections than weakly-tied countries even after accounting
for the state of the rest of the network.

We are also interested in the effect of indirect ties. The geometrically weighted edgewise

30Joint democracy is operationalized as both countries having a Polity2 score greater than or equal to 4.
The results do not change if regime type similarity is operationalized as the same Polity2 score.

31The same result has been found in other issue-areas (Cranmer and Desmarais 2011b). It is therefore
worth considering whether the same would be true more generally in cross-national empirical work. If so, we
might wonder why. One possibility is that, absent crises, democratic polities do not care about things like
cross-national banking ties, economic sanctions, investment treaties, or the minutiae of trade policy. This
would probably not surprise comparativists (Erikson, Mackuen, and Stimson 2008), but such contingencies
are not yet well-developed in IPE models.

32All of the geometrically weighted measures require specification of a decay parameter α. There is no
statistical rule for how this should be done. Rather, the appropriate α is selected via an inductive process
for improving model fit. In almost all cases the qualitative results do not change under different α although
the quantitative results vary. That was true in my case. I specified these models under a wide variety of
α. The substantive interpretation of the results was consistent, although several magnitudes changed. The
models I report are some of the most conservative models, i.e. those in which the structural processes were
given a relatively low weight.
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shared partners statistic (GWESP) measures whether national banking systems which are
tied together are more likely to have more than one shared partner than would be expected
by chance. For example, if the U.S. and U.K. are tied to each other, we would expect
them both to be tied to others, such as Germany, Canada, or France. The geometrically
weighted dyadwise shared partners statistic (GWDSP) indicates whether countries with
shared partners tend to cluster together whether or not they are directly connected.33 In
other words, if two national banking systems share one partner, then GWDSP estimates
whether they are more likely to share other partners. When GWESP and GWDSP are
included in the same model, as they are here, GWDSP represents the base effect of having
shared partners – the effect when there are no direct ties between two countries – while
GWESP isolates the effect for banking systems which are directly connected. Both terms
are positive and statistically significant, indicating that shared partners are not attracted
randomly.

Taken together, the endogenous effects are quite powerful at all thresholds. They indicate
that power in the global banking system, as operationalized by the ability to attract and
send capital across national borders, is driven in large part by structural processes. Thus,
inequalities in global banking are likely to become exacerbated over time irrespective of the
internal properties of countries or shared attributes of them, although some monadic and
dyadic factors also contribute. The structural variables are highly statistically significant
and substantively large at every threshold in the network models, even when the size and
significance of other variables weakens. At higher strata of the network, much of the activity
is determined by structural properties rather than country attributes. These results provide
strong support for the speculation of Oatley et al. (2013) that preferential attachment mech-
anisms are important in global finance, and suggests that empirical or theoretical models
which do not account for complex interdependencies are likely to lead to false conclusions.

6 Summary and Conclusion

Processes that operate at the level of the system are of increasing concern for policymakers in
the wake of the global financial crisis (Haldane 2009). Regulators have shifted focus from the
internal attributes of individual firms (“too big to fail”) to the structure that arises from the
connections between them (“systemically important financial institutions”, or “SIFI”). Post-
crisis domestic and international regulatory reforms have thus placed greater emphasis on
the supervision and control of these prominent units, and place greater regulatory burdens
on them. In the recent revision of the international Basel capital accords, for example,
SIFIs may need to maintain 40% higher equity-to-assets ratios than other firms, reflecting
their systemic risk. Institutions which engage them as counterparties will also be required
to maintain additional capital as protection against counterparty risk. Thus, the Basel
Committee recognizes that system stability depends on the ways in which institutions are
interdependent, which is not a pure function of size (Bank for International Settlements

33GWESP and GWDSP are analogous to the alternating k-triangles and alternating 2-paths statistics,
respectively.
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2011). So there is an increasing understanding that not only should regulatory efforts not be
conducted only at local levels, they should be less concerned with the risk-taking activities
of individual firms and more concerned with the broader system of financial linkages.34

Despite the increasing importance given to system structure by policymakers, awareness of
it has so far not percolated far into international political economy scholarship, where theo-
ries of interdependence are often presented in terms of diffusion.35 Some of these processes
include norm diffusion (Abdelal 2007; Chwieroth 2007, 2009), competitive pressures gener-
ating a “race to the bottom” (Elkins, Guzman, and Simmons 2006), competitive pressures
generating a “climb to the top” (Prakash and Potoski 2007), the spread of liberalization as a
general phenomenon (Simmons and Elkins 2004; Pitlik 2007), and policy diffusion based on
national similarities (Brooks 2007) or multinational production chains (Greenhill, Mosley,
and Prakash 2009). While this literature has made many theoretical and empirical advances,
studies of diffusion are concerned with the spread of policies rather than outcomes (Gilardi
2012). Moreover, diffusion is only one type of interdependent process, and does not consider
the overall structure of relationships to be meaningful, insofar as diffusion analyses typically
do not include endogenous processes.36 Very little work in international political economy
has considered structural dynamics in a theoretical context which employs an inferential
quantitative methodology.37 A major goal of this study is to try to address that gap, using
the most thorough extant data available to shed light on a question of obvious importance for
conceptions of power in the world economy: what drives developments in the global banking
system?

In the six years since the onset of the global financial crisis International Organization has
not published any research articles related to the crisis, limiting its discussion to a single
post-crisis survey of the pre-crisis literature on financial regulation (Helleiner and Pagliari
2011). International Interactions published a highly-critical set of commentaries on the
state of international political economy in light of the crisis. The Review of International
Political Economy has had two special issues related to the crisis. The most recent, in
2012, concerned the governance of global financial markets from a variety of perspectives; no
articles examined how these markets are formed or how they perform. The previous special
issue, from 2009, contained case studies of previous crises in Argentina, Russia, Turkey, and
Malaysia and Taiwan but no articles on the functioning of the global financial system. One
article reviewed recent books on diffusion, but concerned itself almost entirely with policy
(rather than outcome) diffusion (Meseguer and Gilardi 2009); another focused on particular
technologies associated with financial innovation and the need for “bottom-up” explanations
of the politics of finance (Mügge 2009).

While it is impossible to know for sure why global finance has been neglected by IPE (Mosley

34While regulators place increasing importance on systemic risk and patterns of connections, they have
not articulated a clear sense of which systemic properties they believe to be important. This remains an
important question for future analysis.

35When they are considered at all (Keohane 2009).
36Diffusion analyses typically posit a relationship between some unit i and another unit j. Such an

analysis is thus relational but it is not systemic: a diffusion analysis might not pick up the effect of unit k
(and h and etc.) on both i and j. A network analysis would.

37An important exception is Ward, Ahlquist, and Rozenas (2013).
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and Singer 2009), one possibility is that is has been difficult to find a quantitative methodol-
ogy which shares the assumptions of much prior theory. Prior to the crisis empirical IPE had
overwhelmingly converged on a set of statistical methodologies that emphasized hypothesis
testing but assumed that observations were independent from each other and distributed
identically (Cohen 2009b; Maliniak and Tierney 2009; Oatley 2011). Theories of global fi-
nance remained systemic, and typically assumed that observations were not independent but
interdependent (Cohen 2006; Keohane 2009; Helleiner 2011). Recent advances in inferential
network statistics have made it possible to include node- and dyad-level covariates along
with structural parameters in the same model, thus allowing hypothesis testing in a sys-
temic context. One class of models in the exponential random graph family is used in this
paper. The results indicate that monadic, dyadic, and systemic characteristics all impact
the development of the global banking system.

This paper contributes to the theoretical and empirical literature on global banking. It
theorizes power in the global banking system as resulting from the ability to attract and
supply bank finance internationally. Monadic, dyadic, and systemic inputs can impact the
distribution of banking power in linear, multiplicative, and exponential ways respectively.
This approach suggests that both country- and dyad-level variables – such as the size of
the economy or common levels of development – and endogenous structural processes –
such as preferential attachment and triadic closure – affect the ability to form the cross-
national banking relationships which are the basis of financial power. It employs a temporal
inferential network model to analyze effects at all three strata, operationalized as thresholds
of tie strength, and finds important dynamics at each level. This analysis also suggests that
a regression-based analysis which does not include structural processes is likely to lead to
false inferences.

Thus this paper makes contributions on theoretical and methodological grounds. Theo-
retically, it provides a “formal, systematic analysis of the sources [and] determinants” of
financial power which has so far been missing from the political economy literature (Cohen
2000). Methodologically, it has shown how the global banking system may be analyzed
using quantitative inferential models in a way which goes beyond a comparison of relative
differences in national attributes, and why it is important to do so. As such, it provides
an opportunity for research under the positivist epistemology preferred by American inter-
national political economists which is neither “myopic” nor “reductionist” (Cohen 2009b;
Oatley 2011).

Future research might examine other parts of the global financial system – such as direct
investment, portfolio investment involving non-bank entities, and the currency system –
to see if they are organized similarly to the banking network. The applicability of the
complex network approach can also be generalized to other aspects of global politics. Strange
(1987) emphasized the importance of power in four subsystems: global security, trade and
production, knowledge, and finance. Some scholars have begun looking at elements of these
subsystems using complex network theory and methodologies, but there is room for much
more progress along these lines.38 In particular, the analysis of multiplex networks – networks

38Exponential random graph models and their extensions have been utilized in studies of the alliance
regime (Cranmer, Desmarais, and Kirkland 2012; Cranmer, Desmarais, and Menninga 2012), militarized
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of networks – would allow us to examine how certain dimensions of global politics (e.g.
prominence in global banking) affects other dimensions of global politics (e.g. prominence
in global trade).

Finally, the analysis here suggests that there may be limits to the utility of “unpacking
the black box” of domestic politics, at least insofar as we seek to explain global outcomes
from local conditions. While some domestic variables have an impact on outcomes in the
global banking system, the effect of regime type in particular is contingent upon what type
of model is estimated. When observations are assumed to be independent, regime type has a
positive effect on the formation of cross-national banking relationships. When observations
are modeled as interdependent it does not. This follows other recent analysis which have
similarly found the effect of regime type to be overstated in the trade system (Oatley 2011;
Ward, Ahlquist, and Rozenas 2013) and security system (Cranmer and Desmarais 2011b).
Future analyses may need to take more seriously the ways in which domestic and international
factors interact within the context of a complex adaptive system.

disputes (Cranmer and Desmarais 2011b), sanctions system (Cranmer, Desmarais, and Henrich 2013), and
terrorist networks (Cranmer and Desmarais 2011a), while international trade has been modeled using latent
space approaches (Ward, Ahlquist, and Rozenas 2013). But these studies have barely scratched the surface.

28



References

Abdelal, Rawi. 2007. Capital Rules: The Construction of Global Finance. Cambridge, MA:
Harvard University Press.

Acemoglu, Daron, and James Robinson. 2012. Why Nations Fail: The Origins of Power,
Prosperity, and Poverty. Crown Business.

Achen, Christopher H. 2005. “Let’s Put Garbage-Can Regressions and Garbage-Can Probits
Where They Belong.” Conflict Management and Peace Science 22 (4): 327.

Aizenman, Joshua, Menzie D. Chinn, and Hiro Ito. 2008. “Assessing the Emerging Global
Financial Architecture: Measuring the Trilemma’s Configurations Over Time.” NBER
Working Paper No. 14533.

Anderson, James E. 2011. “The Gravity Model.” Annual Review of Economics 3: 133–160.

Bank for International Settlements. 2011. “Global systemically important banks: Assess-
ment methodology and the additional loss absorbency requirement.” Basel Committee on
Banking Supervision Consultative Document.

Barabási, A.-L., and R. Albert. 1999. “Emergence of scaling in random networks.” Science
286: 509–512.
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