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Legal theory of finance: Evidence from global
financial networks
Prince Kwasi Sarpong1* and Jugjith Deodutt2

Abstract: Katharina Pistor proposed the Legal Theory of Finance (LTF), based on the
premise that finance is legally constructed. In this paper, we apply network science
to provide empirical evidence from global financial networks (GFN) to support the
argument of the LFT. Using data from the World Bank and IMF, we confirm that the
GFN is indeed hierarchical. We also show that the depth of interconnectedness in
the GFN is increasing. The United States is the most important node in the GFN but
temporarily lost its position to the United Kingdom in 2008. This paper shows that
the most important node in the GFN can temporarily shift during major global
financial events. The United Kingdom has also lost its position in the GFN to
Switzerland on several measures of centrality. We further confirm that there is no
evidence of a flattening of the GFN. Although some emerging economies have
improved significantly in terms of GDP and international reserves, these improve-
ments have not reflected in their positions in the GFN. We propose that the
approach to regulating the global financial system should focus on more stringent
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rules for the most central countries in the GFN. This could be more effective in
ensuring stability in the global financial system.

Subjects: Network Theory; Political Economy; Banking

Keywords: legal theory of finance; elasticity of law; network science; eigenvector
centrality; betweenness centrality; degree centrality

JEL classification: G15; G20; G29

1. Introduction
Majority of economic and finance theories presume, and often implicitly, a system of law and
adjudication. This is due to the fact that institutions such as property, government regulations, and
contracts usually involve systems for creating and enforcing laws, which in most cases, albeit not
inevitably, involve some form of judicial system (Posner, 2014). Given that there are sometimes
substantial economic consequences from judicial decisions, judicial decision-making is a critical
subject of economic analysis (Stephenson, 2009). The argument that law shapes finance implies
that the legal system, theoretically, can be differentiated from the economy, therefore, the
independent causative influence of the law on finance can be empirically measured (Deakin,
2013). Research and debates on financial markets have however mostly ignored the legal aspects
of financial markets despite the fact that financial instruments are simply legal contractual
obligations which are drafted and enforced through one kind of legal institution or another.

In proposing the Legal Theory of Finance (LTF), Katharina Pistor (Pistor, 2013b) argues that
finance and law are co-constituted and financial markets can be better understood through the
lenses of the LTF. The LTF argues that finance is hierarchical and thus the stringent enforcement of
legal obligations in financial markets depends on one’s hierarchy in the financial network. In
finance, the law is elastic. Furthermore, the narrow focus of legal minds on microeconomics,
contribute to financial crises through the reinforcement of faith in the ability of markets to produce
optimal outcomes with minimal regulatory oversight (McCluskey, Pasquale, & Taub, 2017). This
misguided faith points to the need for a new economic analysis of law which is responsive to
theories of financial instability and other macroeconomic conditions (McCluskey et al., 2017).

Pistor (2013b) proposed the Legal Theory of Finance (LTF) as a foundation for a political economy
of finance (PEF) and argues that the legal construct of finance is of first-order significance in
describing and forecasting the behavior of financial markets globally. PEF is a critical area in the
field of finance because “Politics picks out the actual from a space of the possible marked out by
economics.” (Kapadia, 2013, p. 437) (emphasis in original).

Although researchers acknowledge the importance of the global financial system, established
perspectives in international political economy (IPE) seldom provide definitive models of the global
financial system. In the terminology of network theory, the prevailing assumption is that the global
financial network is flat, particularly, arguments on networks are usually part of a theoretical
package that involves the establishment of a “flat ontology” claiming that power is not hierarchical
or top-down and advocate the “flattening out” of society (Joseph, 2010). The implicit assumption
that the global financial system is flat, is followed by the belief—usually promulgated more
explicitly—that globally, the distribution of power is also flattening (Oatley, Winecoff, Pennock, &
Danzman, 2013). Oatley et al. (2013) provide empirical evidence to suggest that financial inter-
dependence is better depicted as a hierarchical network instead of a flat network. The global
financial system is a strongly hierarchical system with the United States at the center of the
network while almost all other countries are located at the periphery (Oatley et al., 2013; Poon,
2003). A country’s location in this hierarchical system has important implications for its legal
treatment during periods of crisis and beyond (Pistor, 2013b; Winecoff, 2015) therefore, the ideal of
equality of all before the law is in conflict with the inherent hierarchy of finance (Pistor, 2013a).
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In this study, we apply methodologies in network science to provide empirical evidence to
support Pistor’s (2013b) assertion on the hierarchical nature of finance. The global financial net-
work is hierarchical in nature. The hierarchical architecture of the GFN is responsible for the
elasticity of law in finance. There is an increasing interconnectedness among countries in the
GFN. Using cross-border banking and portfolio data from the Bank for International Settlements
(BIS) we find that the United Kingdom lost its position as the most important node in the global
banking network to Switzerland although it still has the largest cross-border banking deposits in
the world. Data from the Coordinated Portfolio Investment Survey (CPIS) of the International
Monetary Fund (IMF), shows that the United States is the most important node in the global
financial network. In 2008 however, the United Kingdom temporarily replaced the United States as
the most important node. CPIS covers total cross-border portfolio assets and includes holdings of
equity securities, and long- and short-term debt securities. The study further shows that although
some emerging economies particularly China, India and Brazil have achieved significant economic
improvements over time, with China currently the second largest economy in the world (India 7th,
Brazil 9th) according to the IMF (IMF, 2017), these emerging economies have not been able to
make it among the top 10 nodes in the GFN.

2. Law and finance
According to Pistor (2013a), the relevance of law to finance is now well recognized, in part due to
the literature on law and finance by La Porta, et al., (1998, 2008). Legal theories give emphasis to
two interrelated mediums (political and adaptability) through which law shapes finance. First, the
political medium argues that legal traditions differ in terms of the primacy they attribute to private
property rights contrasted with the rights of the state. Protecting private contracting rights is
fundamental to financial development (La Porta et al., 1998). According to this argument, English
common law, on one hand, developed into protecting owners of private property against the
crown. This emboldened owners of private property to confidently transact, which in turn led to
positive results on financial development (North & Weingast, 1989). On the other hand, the
political medium holds that the German and French civil codes in the nineteenth century were
developed to solidify state power by setting the prince above the law (Hayek, 1960, p. 166–7). Over
time, the dominance of the state over the judiciary created legal traditions that paid more
attention to the power of the state with less attention paid to the rights of individual investors
(Mahoney, 2001). In general, the political medium suggests that the civil law tradition encourages
the development of institutions that promote state power with negative consequences on financial
development. The political medium emphasizes the extent to which the state influences the
judiciary and highlights the difference between civil law and common law countries (Beck,
Demirgüç-Kunt, & Levine, 2003).

Second, the adaptability medium posits that there are differences in how legal traditions evolve
as circumstances change (Hayek, 1960) and legal traditions that efficiently adapt to reduce the
gap between the contractual needs of the economy and the capabilities of the legal system will
promote financial development more effectively than systems that are rigid (Merryman, 1985).

Although not unanimous, an instrumental element of literature on comparative law argues that,
as judges deal with changing and unforeseen conditions on a case-by-case basis, common law
evolves efficiently (Posner, 2014). A number of scholars argue that because common law gives
significant discretion to judges, inefficient laws are contested in the courts and with repeated
litigations, inefficient rules are replaced with efficient rules (Bailey & Rubin, 1994; Priest, 1977;
Rubin, 1977, 1982). These authors submit that legal systems that do not permit jurisprudence (the
laws created by judges) in the dispute-resolution process, and instead, depend on changes in
statutory law, do not evolve efficiently and this has a negative impact on finance.

Law is more fundamental to modern finance than recognized in the extant literature. Law
allocates power to regulators both private and public; offers authority to private and public
financial instruments; and validates financial instruments generated from private contracts if

Sarpong & Deodutt, Cogent Economics & Finance (2019), 7: 1593071
https://doi.org/10.1080/23322039.2019.1593071

Page 4 of 95



they are consistent with the law. Arguably, law’s significance to finance has increased with the
transition from relational finance to entity and ultimately, market-based finance: Financial instru-
ment fungibility in anonymous markets is dependent on credible contractual commitments that
can be enforced in a court of law without prior investigation into the creditworthiness of the
originator, borrower or intermediary. Therefore, “law is not just an add-on to but is ‘’in‘’ finance”
(Pistor, 2013a, p. 311).

In a 2014 essay, Ted Hamilton, a Harvard Law student reflected that the most repeated word in
his first-year curriculum was not liberty, or justice, or order, but efficiency, which he argues,
reduces law to the goal of economic gain maximization without evaluating that gain. Law students
are taught that efficiency means wealth maximization and learn to treat legal questions as
objective problems of counting divorced from complex moral, social and political analysis
(Hamilton, 2014). Fisman, Jakiela, Kariv, and Markovits (2015) provide empirical findings to confirm
that the emphasis on efficiency can affect students’ views. This interpretation of economics in law,
however, is partial on two fronts. First, it is not complete. To a large extent, it ignores new
economic issues and theories. Secondly, it is usually biased. It privileges the standpoints of the
most powerful players in the economy by presenting legal rules in favor of these players’ interests
as incontrovertible economic truth (McCluskey et al., 2017).

In a legally constructed system, the ability to influence the making of rules and the framing of
markets is a source of political and economic power in itself as it establishes comparative
advantages in good times and in downturns, the prevailing rules are suspended or relaxed to
prevent the system from collapsing. A critical examination of the legal architecture of financial
markets consequently brings to light the Janus face of law in finance whereby the credence law
grants to financial contracts is crucial, but the inflexibility that accompanies credible commitments
can hasten the collapse of financial markets during periods of crises (Pistor, 2013a). This outcome
can be averted through refinancing or renegotiating financial commitments thus consequently
shelving ex ante regulations or contracts. The evidence from the different financial markets proves
that in times of crisis, resourceful public and private actors rewrite the rules of the game. For
example, central banks directly intervene in forex markets to protect their currencies and private
actors who make huge gains from unregulated markets during bull periods seek out lender of last
resort services from central banks to survive their comeuppance during extreme bear markets
(Pistor, 2013a).

3. Legal theory of finance
The LTF posits that financial markets are constructed legally and ensconced in a hybrid location
between market and state, private and public. At the same time, financial markets display certain
characteristics that often place them in direct tension with obligations stipulated in law or con-
tracts. This is especially so during times of financial crisis when stringent enforcement of legal
obligations would lead to the self-destruction of the financial system. This law-finance paradox is
usually resolved through the suspension of the thorough execution of the law where the survival of
the system is in jeopardy. This occurs at the apex of the financial hierarchy (Pistor, 2013b).

LTF is an inductive theory. The four fundamental arguments of the LFT are: 1) financial instru-
ments are legally constituted; 2) law contributes to the instability in financial markets; 3) there is
a pecking order of the modes of payment, implying an inherent hierarchical nature of finance; and
4) there is an inverse relationship between the obligatory nature of contractual and legal commit-
ments on one hand and the hierarchical nature of finance on the other, where law tends to be
more elastic at the apex and binding on the periphery of the financial system (Pistor, 2013b).

First, finance is legally constituted because financial systems are a complex, interdependent
network of contractual obligations connecting market participants to each other. Therefore, what
is owed by one has to be financed by assets or claims of a third party. Second, fundamental
uncertainty coupled with liquidity constraints make financial markets inherently unstable. As
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a result of these conditions, binding, pre-determined, non-negotiable legal obligations can accel-
erate the occurrence of a financial crisis and in the worst case, the crash of the financial system
(Pistor, 2013b). Third, public and private entities create, issue and trade financial instruments. In
normal times, most financial instruments appear as close substitutes to official or state money in
the sense that they can easily be bought and sold for one another or for cash. However, when too
many investors seek to change their portfolio of assets at the same time, some assets will no
longer find takers as investors flee to safety: They buy cash or close cash substitutes, such as
reputable corporate or government bonds. This implies that finance is not flat, but hierarchical
(Mehrling, 2013). Finally, when a legal system is committed to the rule of law, it applies the law
regardless of status or identity. However, a closer analysis of contractual relations, regulations and
laws in finance reveals that the ideal of equality before the law is nonexistent. Instead, law is
elastic. The elasticity of law means the probability that ex ante legal obligations will be relaxed or
shelved in the future. The higher such probability, the more elastic the law is (Pistor, 2013b).

Generally, law is relatively elastic at the apex of the system and inelastic on the periphery. It is
therefore at the periphery where default is very likely to culminate in involuntary exit. On the
contrary, at the apex where the survival of the system is at stake, the law is more elastic by design
and/or because the ultimate backstop of the system uses its discretionary power to do what is
necessary to prevent the system from crashing1 (Pistor, 2013b). The hierarchical nature of financial
systems is due to mutualization at scale where balance sheets that have access to larger
economic catchment areas impose liquidity discipline or elasticity on smaller balance sheets,
and set the terms on which these smaller balance sheets operate (Kapadia, 2013). Drezner
(2008) and Simmons (2001) have argued that financial power emanates from market size and
identified the US and Europe as the most powerful states in the GFN. Market size and structural
prominence may not be completely separable, either as attributes of interest or as a basis of power
(Winecoff, 2015).

Swap contracts between major central banks, for example, that are designed to protect the
global payment system covers only seven pages of text although they deal with billions of dollars,
pounds, francs, euros, yens.2 Although the swap transactions are similar, the form can alter
depending on who the contracting parties are and their position in the GFN. The GFN is replete
with similar treatment of contracting parties depending on their positions in the hierarchical
financial system (Pistor, 2013b). Elasticity of law is also evident in the approach with which central
banks bail out certain institutions. By bailing out the financial system, central banks mutualize or
socialize private debt—a political act of redistribution—which goes directly contrary to the legal
and contractual foundations of the financial system they plan to rescue (Pistor, 2013a). Anush
Kapadia argues that given the ascent of integrated financial markets, the popular definition Max
Weber gives to the state as a community that asserts monopoly over the means of coercion must
be restated as a “‘human community that successfully claims the apex of a hierarchical credit
system because it is legitimate within a given territory’” (Kapadia, 2013, p. 439) (emphasis in
original).

4. Some evidence on the elasticity of law in finance

4.1. Global financial crisis
As major financial companies were bailed out by the United States government or the Federal
Reserve Bank, homeowners, on the other hand, faced foreclosures and bankruptcies in accordance
with the law and received no liquidity support from the government or the Fed. Homeowners in the
United States can, therefore, be construed to be on the periphery of the financial system in the
United States. The peripheral position of homeowners in the United States, however, compares
favorably to their counterparts in Spain or Hungary. For example, in Spain and many countries,
mortgage-backed securities are full recourse loans unlike that of the United States meaning in the
event of a heavy decline in the value of the homes, homeowners were still liable for the full
amount they contracted for (Ghent & Kudlyak, 2011). In Hungary, 75% of home loans were issued
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in foreign currencies—Swiss franc or euro—so homeowners’ debts increase as these currencies
appreciated relative to the local currency, by about 40% during the crisis (Rona-Tas & Guseva,
2013). This confirms that the global real estate market is hierarchical with homeowners at the
periphery bearing not only the full credit risk but also the currency risk with the difference between
periphery and apex more pronounced due to the limited means to redistribute loss in the transi-
tional realm (Pistor, 2013b).

4.2. ECB monetary policy guidelines
The elasticity of law was also evident in the market for asset-backed securities which qualify as
eligible collateral in the amended ECB Monetary Policy Guidelines. This new policy covered even
triple-B as opposed to triple-A securities in the previous document (Bonavita, 2016). However, the
critical credit facility—access to the discount window—maintained by the central banks was only
granted to commercial banks. The ECB monetary policy had migrated from discount window
lending to open market operations but the list of ECB-eligible collateral was nevertheless applic-
able (Tarkka, 2009). This elastic collateral guidelines that lowered the collateral eligibility require-
ments of the ECB benefited only those market participants who had access to the ensuing liquidity.
Banks populated the apex of the financial system and happened to be the only beneficiaries of the
inherent elasticity of law as well as the recipients of the privately created money that was
generated (Haar, 2016).

The introduction of a new “countercyclical” regulatory dimension for banks was one of the most
innovative qualities of Basel III (Amorello 2016). This component was operationalized in 2013 in
the European prudential framework contained in the CRR/CRD IV package. Although European
legislators have welcomed the uniform implementation of these rules because it creates a level
playing field for banks and investment firms, Amorello (2016) argues that there are serious
competitive disadvantages for small banks. This is because the big banks are encouraged to take
advantage of the arbitrage opportunities hidden in the CRR/CRD IV countercyclical provisions but
the same opportunities are not made available to smaller banks.

4.3. Vulture funds and peripheral states
In the context of sovereign debt, “vulture funds” are hedge funds that invest in sovereign debts
which they consider weak or have a high probability of default. The investment strategies of these
hedge funds are called “vulture” because of their predatory tactics. These funds are not creditors,
but private funds that acquire at a discount, the distressed debt on the secondary market with the
hope of profiting by suing the debtor for more than the acquisition price of the debt (Sourbron &
Vereeck, 2017). To ensure favorable rulings from the courts, vulture funds choose “creditor-friendly
jurisdictions”. These jurisdictions are usually the United Kingdom and the United States. However,
they are increasingly suing in debtor countries, where the level of technical details involved in the
adjudication process overwhelm the weak legal systems.3

The cases brought by these vulture funds are mostly protracted with a median estimated
recovery period of six years and an average of 50–333% annualized returns. Such claims in
some cases are equivalent to as much as 12–13% of the GDP of the debtor state.4 The following
are selected cases of elasticity of law in relation to sovereign debt.

4.3.1. Republic of Argentina v. NML Capital, Ltd
In sovereign debt restructuring, we find another example of the elasticity of law as the desire
for political power and financial stability collide. The inclusion of a pari passu clause in an
underlying contract is one way to persuade potential sovereign debt creditors that a threat of
a future cessation of payments following a restructuring is highly unlikely. This clause inter alia,
prevents selective payments of participants of the restructuring to encourage creditors to
consent to a restructuring proposal. This was however not the case in the Republic of
Argentina v. NML Capital, Ltd5 where Argentina passed the Lock Law in a bid to avert any
recommencement of negotiations with holdouts. The Second Circuit Court of Appeals, however,
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did not adhere to the narrow interpretation of the pari passu clause with the implication that it
would only disallow formal subordination; instead, it relied on a broader interpretation of the
clause which prohibited Argentina from paying other creditors without paying the holdouts.6

This ruling while welcoming for a small group of well-connected investors, and it is horren-
dous for the rest of the world, particularly states that will face debt crises in the future
(Guzman & Stiglitz, 2016). This broad and elastic interpretation of the pari passu clause leads
to differential payments to bondholders and eventually undercuts productive and promising
restructuring practices and carry a high price for the global financial system. It will encourage
other funds to hold out making it impossible to restructure debt (Guzman & Stiglitz, 2016;
Weidemaier, 2013).

4.3.2. Donegal International v. Zambia
The Zambian government purchased agricultural equipment from Romania in 1979 and by
1984, the government could not service the debt, which was about US$30 million including
interest. In 1999, Romania sold the debt to Donegal International for about $3 million, equiva-
lent to 11% of the face value of the debt. In 2003, under controversial circumstances that
involved claims of corruption and bribery of public officials, Zambia signed an agreement with
Donegal International which included a waiver of sovereign immunity from lawsuit, pay around
$15 million of the then $44 million face value, agreeing to penal interest rates and to have any
disputes resolved under English law in the event of default. Zambia made three installment
payments adding up to $3.4 million and thereafter ceased payments alleging that the agree-
ment was riddled with corruption and signed without the necessary authority.7 Donegal
International, however, waited until 2006 and initiated litigation in courts in the United
Kingdom seeking US$55 million. The English High Court on February 2007, ruled in favor of
Donegal albeit for an amount of US$15.4 million. The Zambian government acknowledged the
judgment and reassigned funds originally allocated for health programs to pay off the debt
(Laryea, 2010).

4.3.3. Greece and the pressure to settle
There are instances where a state begins the negotiation process to restructure its debt with
private bondholders only for vulture funds to exercise their hold out rights or rather buy up the
distressed bonds in the secondary market. These funds then exploit the weak position of the
debtor country on the brink of default by placing it under additional pressure. The debtor country
may yield to this pressure and accept a detrimental settlement as a means to avoid costly and
extended process against an aggressive litigator. This was the case in 2012 when the Greece
government agreed to pay €436 million in settlement on its debt restructuring case with several
holdouts. Greece apparently yielded to pressure, and chose to pay off the holdout investors to
avoid litigation with the vulture funds, given the unstable and sensitive political situation in the
country during that period (Guzman & Stiglitz, 2016).

In September 2015, The United Nations overwhelmingly endorsed nine principles on sovereign
debt restructuring with only six countries voting against. The countries in opposition to these
principles are however the major jurisdictions (this includes the United States) for sovereign
lending; thus, these principles are unlikely to be effective (Guzman & Stiglitz, 2016). Unresolved
sovereign debt issues are harming debtor nations, their creditors and their citizens and can create
significant systemic threats to the global financial system (Schwarcz, 2017). According to the
Human Rights Council of the United Nations (UN), vulture funds reveal the unjust nature of the
existing financial system, and directly affects human rights in debtor States.8 A critical examina-
tion of the various cases in the past, from the Third World Debt Crisis of the 1980s involving
governments in Latin America, Eastern Europe, Africa and Asia, to the Eurozone crisis, it becomes
obvious that the elasticity of law works against countries on the periphery and in favor of the
holdout bondholders positioned at the apex (Haar, 2016).
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5. The global financial network
In one way or another, the biggest questions of our time, ranging from the production of goods
and services, sustainable development, job creation and poverty alleviation, financial security for
the aging population around the world, etc., are linked to the global financial system, its efficiency,
its fairness and its stability. The last few decades have witnessed a number of financial crises, with
each successive crisis being deeper, more global, and more destructive than the previous. The
global financial system has become very big, highly interconnected, and so complex that experts
are in disagreement on whether it is under-regulated, overregulated, or regulated albeit in
a completely ineffective way.

Researchers are progressively employing network science to grasp the complexities of the global
financial system. A network is a collection of actors—nodes in network terminology—and relation-
ships—ties connecting nodes. In the global financial system, the actors are made up of financial
institutions, non-financial institutions, sovereign entities as well as individuals and the ties are the
financial contracts actors enter into among themselves. The advantage of adopting a network
science approach to understanding financial systems is that it emanates empirically from the
relationships that actors really hold instead of making assumptions about the behavior of the
agents within the system. The resultant structures are therefore not biased towards any theore-
tical perspective or normative approach imposed “by the eye of the researcher”. The modeling by
network theory, on the contrary, could validate behavioral assumptions economic theories make
(Kenett & Havlin, 2015).

Social networks have been intensively studied because they depict patterns of human interac-
tions and their structure controls the extent to which information (and diseases) spread (Sornette,
2017). A similar, behavioral reaction to the fear of infection can be observed in the financial
markets. Financial networks spawn chains of claims. During periods of stress, these chains can
intensify uncertainties about the actual exposure to counterparties. “Who is really at the end of
the chain—Warren Buffett or Bernard Madoff?”. Networks have significant effects on the dynamics
of financial instrument pricing through their impact on counterparty uncertainty (Haldane, 2009,
p. 14). Counterparties face Knightian uncertainty—which is different from risk—on the exact
structure of the network because counterparty risk is not only unknown but also unknowable,
therefore, the higher the network dimensionality, the greater the uncertainty (Haldane, 2009).

In The Architecture of Complexity, Herbert Simon discusses how networks, both social and
physical, exhibit a hierarchical structure. This is not an evolutionary accident. For many networks,
hierarchy develops naturally. It is the consequence of a Darwinian selection process where it is
only the hierarchical structures that survive to maturity (Simon, 1962). Pistor (2013b) however
contends that the specific manifestation of financial networks is anything but natural. The coun-
tries that are at the top of the global hierarchy find themselves there as a result of historical
contingencies such as winning world wars (in case of the United States) or being beneficiaries of
cold wars (as in the case of Germany). Their position has further been solidified by the fact that
they (the G7) also coordinated the global financial regulations established in the Basel Accords and
the Basel Concordat, and not coincidentally, by the prowess of the international financial institu-
tions they house (Pistor, 2013b).

In a hierarchical network, one country acts as the financial center to which other national
financial systems are connected. The other countries are directly connected to only a few other
countries, and majority of their connections to other countries are through the central country
(Oatley et al., 2013). In a hierarchical international financial system, the probability of a banking
crisis spreading to other countries is a function of the origin of the crisis. Since countries on the
periphery are connected to only a few other countries, with the few existing ties being relatively
weak, any banking crisis in a peripheral country tends to have a very limited effect on the balance
sheets of banks of other countries. Furthermore, although countries on the periphery attract assets
from the apex, these assets for any single peripheral country are insignificant relative to the total
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bank capital of the center. Therefore, it is highly unlikely that an isolated banking crisis in the
periphery will inflict significant losses on the center that could trigger a systemic banking crisis in
the center. This makes hierarchical systems highly resilient to banking crisis at the periphery
(Oatley et al., 2013).

A banking crisis in the apex, on the other hand, can spread throughout the system. Because
many countries are connected to the apex, crises at the apex can reduce the value of the assets
for many countries at the periphery. The concentration of assets in the apex—a characteristic of
a hierarchical system—renders the global financial system vulnerable to crises in the apex.
Hierarchical systems, therefore, have dual global consequences of stabilizing the system against
majority of the shocks that occur but occasionally causing banking crises in the apex that
destabilize the system (Oatley et al., 2013).

Interconnected networks possess a tipping point or knife-edge characteristic. Connections serve
as a shock absorber within a given range where the system functions as a mutual insurance
mechanism that disperses and dissipates disturbances thus connectivity engenders robustness.
The system can, however, flip to the wrong side of the knife-edge when a certain threshold is
breached and in such scenarios, interconnectedness acts as a shock-amplifier as losses cascade.
The system in this circumstance becomes a mutual incendiary mechanism instead of a mutual
insurance device (Haldane, 2013). Gai and Kapadia (2010) applied techniques borrowed from the
epidemiological literature to confirm that greater interconnectedness minimizes the probability of
widespread default, however, dense financial networks exhibit “robust-yet-fragile” characteristic
thus the probability of contagion is generally low, but when it occurs the effects are widespread
and difficult to isolate. (Chinazzi, Fagiolo, Reyes, & Schiavo, 2013) also report that higher inter-
connectedness minimizes the intensity of crisis, as it allows shocks to dissipate faster. However,
the hierarchical nature of financial networks implies that countries that are situated at the
periphery are more vulnerable in periods of crisis.

Furthermore, the Global Financial Crisis led to changes in the topology of the GFN and the time
evolution of its statistical properties although core-periphery structure of the GFN did not change.
Some scholars, however, argue that the BRICs (Brazil, Russia, India and China) will play a more
significant role in the GFN, and China will emerge as the primus inter pares of this group where
others also argue that the centrality of the United States will be replaced by a US–EU condomi-
nium. Thus, the hierarchical structure of the GFN will be replaced by a flat one (Drezner, 2009;
Helleiner & Kirshner, 2012, 2008). The three areas where the robustness of the financial network
can be improved are: regulating; mapping; and restructuring (Haldane, 2013).

6. Data
The data from this study is obtained from the World Bank and IMF. We use the consolidated
banking statistics for both banking and non-banking sectors from the Bank for International
Settlements (BIS) with data available for 162 states in December 1977, 196 states in
December 1997 and 212 and 215 states for December 2007 and June 2017 respectively. Table 1
presents the network statistics using data from BIS for 1977, 1997, 2007 and 2017. Table 2 present
network statistics uing CPIS data for 2001, 2008 and 2016. The second columns of Tables 3–6
contain data on the total banking and non-banking sector liabilities of selected countries for this
study.

Data available from the database of BIS contains only interbank deposits for less than 30
countries, we, therefore, build a second network using the Coordinated Portfolio Investment
Survey (CPIS) of the International Monetary Fund and comprises total cross-border portfolio assets,
holdings of equity securities, and long- and short-term debt securities. We use available data from
all foreign portfolio assets for 201 states in December 2001, 218 states in December 2008 and 227
states in December 2016. The second columns of Tables 7–9 contain the total cross-border
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portfolio holdings in the selected countries for our study. Appendix 1 to Appendix 7 contains
network statistics on all the countries included in the study.

7. Network analysis
In this section, we apply some measures in network science to examine the global financial
network. We investigate the centrality of countries within the global financial network using four
measures of centrality, that are commonly used in network science, namely: betweenness, degree,
closeness, and eigenvector. We also measure graph density and average path length. Knowledge
of the amount and distribution of network connectivity enables us to study the structural features
of the GFN and the relative importance of nodes within this structure. These measures are
important for understanding the behavior of the network.

7.1. Degree centrality
Degree centrality is the number of links incident upon a node. This can be interpreted in terms of
the sudden risk of a node catching whatever flows through the network. In a directed network
where ties have direction, there are two separate measures of degree centrality: indegree and
outdegree. Indegree is the number of ties directed to the node and outdegree is the number of ties
the node directs to other nodes.

7.2. Closeness centrality
We investigate the closeness centrality value of countries within the global financial network.
Closeness centrality is measured based on the distance of each country to every other country in
the network. Closeness centrality for country i is given as:

bið Þ ¼ ∑
g

j¼1
d bi;bj
� �" #�1

(1)

where d is the path distance between banks i and j. A country is construed to be important if it is
relatively close to all other countries. Closeness centrality denotes the influence of a node on the
entire network.

7.3. Betweenness centrality
Betweenness centrality depicts how well situated a node is in terms of paths that it lies on.
Betweenness centrality of country i in the network is measured as:

B bið Þ ¼ ∑
j<k

gjk bið Þ
gjk

(2)

Table 1. Network statistics BIS

1977 1997 2007 2017

Average degree 11.142 15.232 23.302 33.888

Graph density 0.069 0.077 0.110 0.158

Avg. path length 1.938 1.944 1.904 1.844

Table 2. Network statistics CPIS

2001 2008 2016

Average degree 17.327 22.812 28.216

Graph density 0.086 0.105 0.125

Avg. path length 1.803 1.719 1.694
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Where gjk is the number of shortest paths between j and k and gjk(bi) is the number of shortest
paths between country j and k that country i resides on. Betweenness centrality is based on the
concept that a vertex is central if it is required to connect to other pair of vertices. A node with
a high betweenness centrality has the potential of influencing the spread of information through
the network.

7.4. Eigenvector centrality
The eigenvector centrality is given as:

C G; βð Þ ¼ ðI� βGÞ�1G1 (3)

where β is the weight, G is the adjacency matrix and I is the identity matrix. Eigenvector centrality
is based on the concept that a given node is more central when there are more connections within
its local network. More connections in its local network imply that the node is more powerful.
Relative scores are assigned to all nodes in the network based on the concept that being
connected to high-scoring nodes contribute more to the score of a given node than equal
connections to nodes lower scores.

7.5. Graph density
The magnitude of financial contagion reveals a kind of transitional phase: so far as the extent of
negative shocks that affect financial markets are sufficiently small, a more densely connected
financial system enhances financial stability (Acemoglu, Ozdaglar, & Tahbaz-Salehi, 2015). In
mathematics, a dense graph is a graph in which the number of edges is close to the maximal
number of edges. The opposite—a graph with only a few edges—is a sparse graph. For directed
simple graphs, the graph density is defined as:

D ¼ Ej j
Vj j Vj j � 1ð Þ (4)

where E is the number of edges and V is the number of vertices in the graph.

7.6. Average path length
Average path length is a concept in network topology that is defined as the average number of
steps along the shortest paths for all possible pairs of network nodes. It is a measure of the
efficiency of information or mass transport on a network. The average path length is given as:

AvPL ¼ ∑i� jl i; jð Þ
n n�1ð Þ

2

(5)

8. Results
The weighted, directed networks constructed from both BIS and CPIS data indicate that in line with
the LTF, the contemporary global financial system is hierarchical. Our result from BIS and CPIS
shows that the average degree increased from 11.142 to 33.888 and 17.327 to 28.216, respec-
tively. This implies that there is an increasing interconnectedness among countries in the global
financial network. (Chinazzi et al., 2013) report that higher interconnectedness minimizes the
severity of crisis, as adverse shocks to dissipate quicker in a highly connected network.

Furthermore, the graph density increased from 0.069 to 0.158 for BIS data and 0.086 to 0.125 for
CPIS data. The average path length of the global financial network has also decreased over time.
When the magnitude of negative shocks to financial institutions is appropriately small, a more
densely connected financial network augments financial stability. Yet, beyond a certain point,
a densely connected financial network becomes more fragile as the dense interconnectedness
acts as a means for propagating shocks, therefore, the same features that contribute to resilience
under certain conditions may act as significant sources of systemic risk under other conditions
(Acemoglu et al., 2015).
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Results from BIS data (Figure 1 and Table 6) show that the United Kingdom lost its position
as the most important node in the GFN to Switzerland as measured by our selected measures
of centrality (Appendix 1.4). It, however, remains the country with the largest amount of
cross-country banking and non-banking sector holdings followed by the United States as at
June 2017. Possibly, Brexit—the prospective withdrawal of the United Kingdom from the
European Union—may have contributed to the decline in centrality of the United Kingdom
in the cross-border banking and non-banking GFN. In a referendum on 23 June 2016, 51.9%
of the United Kingdom electorate who participated in the referendum voted to leave the
European Union. The United Kingdom government invoked Article 50 of the Treaty on the
European Union on 29 March 2017. The UK is thus due to leave the EU on 29 March 2019
(BBC, 2017). Sowells (2017), for example, argues that Brexit could have a major impact on
financial services in the United Kingdom, depending on how it unfolds while. For the first time
since 1930, the City of London lost in British political life. For the past 30 years, no other
country has benefited more from the free movement of capital within advanced economies
than the City but London’s status is potentially threatened due to the Brexit vote (Thompson,
2016).

Results from CPIS data (Figure 2 and Table 9) on the other hand show that the United States is
the most important node in the GFN on cross-border portfolio holdings. United States, however,
lost its position in all our selected measures of centrality including the most important node in the
GFN on cross-border portfolio holdings in 2008 to the United Kingdom although it still had the
largest holdings in cross-border portfolio followed by the United Kingdom in that year (Table 8).
Results from December 2016 however shows that United States has reclaimed its number one

Figure 1. BIS cross-border
banking network as at
June 2017.
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position on all measures of centrality. Our findings are in line with Chinazzi et al. (2013) who report
in the Post-Mortem Examination of the International Financial Network that in 2008, the United
Kingdom replaced the United States as the number one country using the binary hub centrality
(BHC) measure although core-periphery structure of the GFN did not change. In line with Winecoff
(2015), we find that there is a continuation of the prominence of the United States as the most
important node in the GFN and a lack of emergence of any of the major emerging economies into
the core of the GFN.

Table 10 shows the GDP of the selected countries in this study and Table 11 shows foreign-
exchange reserves of these countries. From Tables 10 and 11, it can be seen that some emerging
economies have improved significantly in terms of GDP and international reserves. China, for
example, as at 2017 was the second largest economy by GDP in the world and held the largest
foreign reserves, improving significantly from its position in 1977. Brazil, Argentina and India have
also shown significant improvements in GDP from 1977 to 2017. Although all these emerging
countries have made significant improvements in terms of GDP and international reserves relative
to other advanced countries included in Table 5 to Table 9, none of these emerging economies
have been able to make it among the top ten in our network metrics. Table 3 to Table 11,
therefore, confirm that among the most significant 10 nodes in GFN, there has been no evidence
of flattening. Contrary to Simmons (2001) and Drezner (2008), we find that an increasing market
size did not translate into increase in ranking or prestige among the most important nodes in
the GFN.

The apex of the GFN is mainly populated by the United States and Western European countries.
Data from BIS shows that the United Kingdom was at the apex and thus the most important node
of the GFN in 1977, 1997, and 2007 but Switzerland replaced the United Kingdom as the most
important node in 2017 . Data from CPIS, on the other hand, shows the United States as the most
central country although it lost its position in 2008 to the United Kingdom and regained top

Figure 2. CPIS cross-country
portfolio holdings
December 2016.
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position n 2016. Data from both BIS and CPIS shows that the top 10 most important nodes in the
GFN are mainly the United States and Western European countries. Regardless of the significant
improvement in GDP and international foreign reserves by emerging countries particularly China,
India, Brazil and Russia, none of these countries have been able to make it among the top 10
nodes in the GFN. This shows that there is no flattening of the GFN contrary to Drezner (2009),
Kirshner (2008) and Helleiner and Kirshner (2012).

The hierarchical nature of the GFN explainswhy law tends to be relativelymore elastic at the apex and
less elastic at the periphery. The given the centrality of the nodes at the apex to other nodes in the
network, a strict application of the law ex ante during periods of stress may pose systemic risk to the
network as a whole which may lead to the collapse of the system with devastating consequences.
Peripheral nodes pose negligible systemic risk to the network given the minimal connections of these
nodes to other nodes in the network. A stringent application of legal commitments of such nodes even in
periods of stress, therefore, pose no risk to network as the collapse of such nodes has negligible
consequence to the network.

We find that almost all the countries in Latin America, Eastern Europe, Africa and Asia with the
exception of Japan, are all found at the periphery of the GFN. These countries have relatively low
centrality measures. Since countries on the periphery are connected to only a few other countries with
the few existing ties being relatively weak, any crisis in a peripheral country will have a very limited effect
on the balance sheets other countries within the GFN. By virtue of their position and size of balance
sheets, it becomes obvious the elasticity of law in the GFN will not work in their favor.

Overall, the most central countries in the GFN has remained relatively unchanged over time. Our
results are partially contrary to Oatley et al. (2013) who conclude that global crises are not
sufficient to change the system structure of the GFN arguing that there must be a large gap
between the underlying distribution of fitness and the existing hierarchical structure. On the other
hand, our study supports the argument of Oatley et al. (2013) that the United States is the most
important node in the GFN and the center of the network.

9. Conclusion
Prevailing finance and economic theories implicitly assume a system of laws which are taken as given
and thus a critical analysis of the influence of law in finance is largely ignored in the study of financial
market behavior. Pistor’s (2013b) LTF, however, throws some light on the fact that law is “in” finance and
prices through the misconstrued implicit assumption of equality before the law, which according to the
LTF, is in direct conflict with finance given its hierarchical nature. In this study, we test the hierarchical
assertion of the LTF using data from the Bank for International Settlements (BIS) and Coordinated
Portfolio Investment Survey (CPIS) from the International Monetary Fund (IMF). In line with the LTF,
we find that the GFN is a hierarchical network with the United States at the apex surrounded by other
western European countries and Japan with other countries at the periphery using data from CPIS. Our
data fromBIS reveal that the United Kingdomhas lost its position as themost important node in the GFN
in all our measures of centrality. Furthermore, no emerging economy has been able to make it among
the top 10 most central nodes in the global finance network although these economies have made
significant improvements in GDP and international reserves with China, for example, ranked as
the second largest economy and the largest holder of international reserves. There is, therefore, no
evidence of a flattening of the GFN.

The elasticity of law is a function of one’s position within the GFN and thus countries at the apex
continue to receive preferential treatment. Countries at the periphery of the GFN, on the other hand,
suffer the negative consequences of the elasticity of law. The contemporary financial system is in conflict
with the idea of equality of all before the law. The elasticity of law in finance, however, can be attributed
to the architecture of the GFN. Given its hierarchical nature, the nodes at the apex of the GFN are very
critical for the survival of the network as awhole and therefore a stringent application of the law in times
of stress may not only negatively affect the nodal state but also all other states connected to this state
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due to its centrality andmay, therefore, pose a systemic risk to the whole network. Peripheral nodes, on
the other hand, do not enjoy such centrality and thus any stringent application of the law, nomatter how
debilitating, will not pose any significant risk to the network.

Subsequent to the Global Financial Crisis, financial regulations globally distinguish between
financial institutions based on the systemic risk they pose to the financial system. These “systemi-
cally important” institutions are subjected to more stringent regulations than other smaller
institutions within the financial network. Our evaluation of the GFN reveals that this argument is
also applicable to countries at the apex of the GFN. The hierarchical nature implies that some
counties are more central than others and therefore pose systemic risk to the GFN while others can
fail with no systemic consequences. The approach to regulating the global financial system should,
therefore, focus on more stringent rules for the most central countries. This could be more
effective in ensuring stability in the global financial system.
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