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CHAPTER 1 Introduction

In the modern financial system, the syndicated loan market plays an important role. During the last three
decades, syndicated lending has expanded a lot, and now represents a substantial credit vehicle. It can be
stated, that syndicated loans are a large and valid source of financing, that exceeds the total volume of
annual issues of stock and bond markets. Indeed, since the financial crisis of 2008, the global market of
syndicated lending has, by some estimates, grown from $ 1.13 trillion in 2008 to $ 4.6 trillion in 2017
(Bloomberg, 2018). The popularity of syndicated lending is, partially, due to significant benefits that it
offers to both borrowers and lenders. Borrowers use syndicated loans for a number of purposes (such as
mergers and acquisitions, recapitalization and general day-to-day operations), and have access to more
funding in general. The diversification of the international market has been intensifying due to more active
participation of borrowers from all over the globe. One of the main benefits for lenders is risks’
diversification, while still maintaining close relations with their customers. To minimize credit risk and
provide an acceptable level of diversification, lenders control and set limits on their impact on a specific
project, as well as the amount of loans granted to specific sponsors (Fabozzi, 2008).

In 2017 the global syndicated market resulted in 9,887 transactions, exceeding more than $ 4.6
trillion. Compared with the previous year, the market showed an increase of 12% in proceeds and a 3%
increase in syndication deal completion, with most active deals in energy and power industry. United States
is a constant leader and accounts for 68% of total proceeds, Canada finished second in 2017 with 25%, and
Europe ranked third respectively. In Europe alone, the total number of lending amounted to $ 893.3 billion,
which comprises 18% of the world market. The aggregate European market saw a 6.4% decline, that was
caused by enlarged demand of borrowers and, subsequently, resulted in spillover effect and low prices of
deals offered. Political uncertainty and fluctuations on the European market led to reductions in the

investment-grade market, followed by 6% fall versus 2016.

The top three leading countries United Kingdom, Germany and France accumulatively reached a growth of
5.3% in proceeds compared with 2016. The top lead arranger bank in Europe was HSBC Holdings PLC,
accounting for $ 41.9 billion in proceeds, whose market share increased by 0.8% compared with 2016. The
key source of current issuance is leveraged buyout (LBO) activities (Marcus, 2017; Maloney, 2017).

The first half of 2018 depicts a slight shift in lending sectors, indicating that media and
entertainment industry grew by 42% in proceeds, even though there is a 24% decline in total number of
syndicated deals. Nevertheless, energy and power sector remains the leading industry to invest in during
the first six months of 2018, issuing more than 544 consummated deals and with 378.7 billion dollars in

proceeds. The European syndicated market shows a consecutive drop of 25% compared to last year,



composing 379.1 billion dollars of profit. Unlike the global market, the European region is concentrated in
crediting borrowers in industrial and financial segments, energy and power only results in third on the
European arena. Most issued loans are distributed for general corporate purposes, making up 58% of the
market (Recine, 2018).

In respect that the global financial market has gone through a major disruption, and the European
market itself is still recovering from the sovereign debt crisis, European investor are anticipating the
syndicated market to grow back, as it historically presents lower return volatilities opposed to other assets
classes, since those loans are predominantly designed to hedge lenders’ risks. New M&A issuance also
provides assurance in significant syndicated lending expansion in Europe. Banks in Europe, in
contradistinction to the United States, are politically incentivized by European Central Bank (ECB) to take
on loans developed in the integrated European area. Though volatility is still hesitant and yields are
relatively low, the European economies are evolving back and syndicated lending is expected to give rise
to more stable floating rate profits and allow for more diversification in the market overall (McGairl, 2017;
Wiggins, 2018).

When speaking about banks’ contribution to contagious events in the world economy and what leads to
those dramatic events, systemic risk should be specified, as it is a major source of interlinked bank
disruptions. Such important international organizations as IMF, BIS and FSB* (IMF, 2009) define systemic
risk as: "a risk of disruption to financial services that is caused by an impairment of all or parts of the
financial system and has the potential to have serious negative consequences for the real economy”. The
emergence of systemic risk is one of the most relevant, yet difficult to accurately and timely detect.
Brunnermeier et al. (2009) expand more on the topic, introducing the requirements for systemic
risk measurements determining that "a risk of disruption to financial services that is caused by an
impairment of all or parts of the financial system and has the potential to have serious negative
consequences for the real economy". Certain breaches such as a failure of one institution, market expansions
(reductions), changes in ownership and institutional framework, etc. drive harmful effects for other existing
participants in the market, leading up to significant spillovers in real economies. It has been justified that
systemic risk can derive from any financial channel, meaning that most substantial issue, that the global
financial system supervision is facing, is to be able to measure systemic risk without knowing exactly where
it is deriving from (Adrian & Brunnermeier, 2011). The current policy, implemented by governments at
present, is meant to capture indemnity of each important institution to systemic risk and mitigate this default

probability by adjusting macroprudential tools (Tarashev et al., 2009).

! International Monetary Fund, Bank for International Settlements and Financial Stability Board



Different researches put effort into constructing models, that can be helpful for retrieving systemic
risk. A measure, proposed by Acharya et al. (2010) and amplified by Brownlees & Engle (2017), called
SRISK, likewise European stress tests (except the data is publicly available), is designed to evaluate a
company’s current net worth and future distribution of to-be assets conditional on a systemic event, using
a market-based approach. It is comprised as size, leverage and long run marginal expected shortfall function
of a company, and is used as a trustworthy indicator of systemically risky firms (Coleman et al., 2018).
New York University’s Volatility Institute website updates daily SRISK outputs for global systemic risk,
various countries and regions, outlining top ten systemically important financial institutions. Normalized
data on global systemic risk to GDP by country is also assessable on the website.?

Another important constituent systemic risk measure is CoVaR, introduced by Adrian &
Brunnermeier (2016). The model itself is designed based on VaR (value-at-risk) measure, that is a statistic
financial microprudential tool to capture risk within a company or its specific features like portfolios or
positions over a specified period of time, and is used to assess likelihood of default to happen to chosen
evaluated institutions (Engle & Manganelli, 2001). Following that, CoVaR is macroprudential quantile
percentage distribution VVaR applied to financial system conditionally to the company experiencing failures
in the economy. CoVaR is a useful forward-looking measure, that shows what institutions maximally
contribute to systemic risk and followed contagion in real economies (Adrian & Brunnermeier, 2011). Alike
SRISK, CoVaR is built on size and leverage of a bank, meaning that if bank’s leverage increases and its
correlation in the banking system with other banks is strong, then both measures should lead to similar
results, emphasizing that the systemic risk is significant, otherwise they diverge (Benoit et al., 2013). Billio
et al. (2012) in their investigation show that combining different risk measures to control for systemically
important events and financial system disruptions, give more predictive power weight on explaining

distressed banks’ performance, than when only applying one model, both ex-post and ex-ante.

After the financial crisis of 2008, a lot of research has been conducted on relationship between different
asset classes and their contribution to systemic risk, as it became apparent, that the global system is not
hedged against spillovers. Variety of academics found relations between banks’ conjoined participation and
their direct contribution to systemic risk. For instance, Moghadam & Vifials (2010) find out that due to
relations of different transnational companies, countries are strongly interconnected, which leads to global
vulnerability, as disruptions or losses in one company, and subsequently country, can create higher risk
exposure and inevitable hazards to the whole financial system. Consistent with the previous findings, Corsi

et al. (2016) argue that aggregate increase in the exposure of risk and interlinkages between banks generate

2 For more information check https://vlab.stern.nyu.edu



higher degree of systemic risk in the economies. Expanding the topic more, Billio et al. (2012) probe that
networks of interconnected banks and insurance companies provide contagious effects in the system, by
constructing Granger-causality networks measure, that reports significant correlation between the two
industries and their contribution to distress in real economies.

Considering syndicated loan market as a source of spillovers, De Haas & VVan Horen (2012) explore
that, even though international syndicated lending diversifies various risks, networks’ creation lead to risk
compression in a small sample of highly correlated markets, which, therefore, can bring disruptions trans-
border. They prove that international banks spread over contagion, by reducing their transboundary
crediting and limited their borrowers to small companies. Besides, researches show that the collapse of
Lehman Brothers and such gave rise to sovereign debt crisis in Europe. Nirei et al. (2015) contribute to the
discussion by adding, that syndicated lending forms partner-dependencies and they cause spillover effects
in the system. The syndicated market facilitates crises spreading, especially sensitive during the time of
collapse. The academics indicate that breaches in a large bank do not necessarily lash out economic
turmoils, yet small disturbance of a less significant bank can be followed by systemic events. Cai et al.
(2014) study how the organizational structure of syndicated loans composition affect systemic risk in the
U.S. market by developing a brand new measure of syndicated interconnectedness, based on Euclidean
distance, and test the relation between this measure and systemic risk measures. They present that, when
banks are trying to increase their portfolios’ diversification, they actually lower it, due to becoming more
alike. The scholars also establish that banks interlinked via syndicated lending vehicle contribute to
propagation of systemic risk. Taking it into account, it can be stated that syndicated lending had a significant
contribution in increasing the overall risk.

Whilst most research on interlinked syndicated networks has only been done in the realities of the
United States, it is important to conduct a study that will show light on whether highly interconnected
European syndicated banks contribute to systemic events, their relations and behavior during financial crisis
of 2008, and, most importantly and not touched upon before, their contribution to sovereign debt crisis in
Europe. The motivation behind the research is to understand the principles of interlinked networks in
European Union for Supervisory Board to be able to take actions in monitoring and regulating systemic
risk contagion in Europe, and prevent it from happening.

Consistent with literature described above, the research question that | propose is:

“What is the relationship between interconnectedness and systematic risk in the syndicated

loan market and how interconnectedness measures impact the systematic risk in Europe?”



| investigate the impact of syndicated European banks interconnectedness on financial crisis of 2008 and
sovereign debt crisis of 2011. First, | construct interconnectedness syndicated measure as proposed by Cai
et al. (2014), with data on syndicated loans gathered from DealScan Database. Unlike the researchers, |
control for European banks at lead arranger levels that give loans to non-financial organizations during
1995-2017. 1 design the measure specifying in which specialization banks are more interconnected based
on primary, secondary, and tertiary SIC codes, and also European country. The more interconnected the
banks are, the higher vulnerability they experience towards spreading systemic risks.

Next, | study how the key feature of such market e.g. diversification impacts the construction of
syndicated loan deals. | also regress bank’s market share and number of specializations each bank is
involved in to look for their correlation with interconnectedness measure.

Then, | look for causal relationship between formed interconnected syndicates in GIIPS countries
and Western Europe countries during the financial crisis of 2008 and sovereign debt crisis of 2011, to see
their contribution to spillover effects, using Granger causality test, as proposed by Billio et al. (2012).

Consequently, | obtained monthly SRISK measures between 2000 and 2018 from NYU V-Lab
website, and quarterly CoVaR measures between 1995 and 2013 from Federal Reserve Bank of New York
Economic Development Research Group, provided by Adrian & Brunnermeier. After, | explore the
relationship between interconnectedness measure and systemic risk measures, first, checking their
correlation using Pearson and Spearman correlations, and finally cross-sectional and time-series
regressions, also taking into account recession dates according to CEPR website®.

The carried out multivariate regressions’ results suggest that, firstly, diversification matters a lot
for lead arrangers, the estimates are economically significant, with 1 unit increase of diversification, leading
up to around 0.4 increase in the interconnectedness measure. Market share has even larger substantial
impact on interlinkages between lead managers. Next, time-trends of constructed market-aggregate
interconnectedness show that banks prefer allying with each other based on the similarity of their portfolio
allocations. Granger causality tests for time-specifications of 2011-2013 depict the Granger-prediction
power of forecasting increase in Western Europe interconnectedness based on GIIPS countries
interconnectedness measure pattern.

And lastly, the results indicate interconnectedness measure’s economically and statistically
significant impact on the propagation of SRISK measure during the periods of recession. Sadly, mine

interconnectedness measure, as constructed in European settings, does not seem to explain CoVaR measure.

% Pick/Trough and Announcement days are available on Centre for European Policy Research website:
https://cepr.org/content/euro-area-business-cycle-dating-committee



Overall, though diversification and other key elements reduce risk of banks participating in the syndicated
loan market, their alliances do bring disruption to the financial market and that should not be ignored.
Having incorporated the studied materials, the contribution to the existing literature is as follows.
First, I construct a syndicated interconnectedness measure in Europe, which has not been done before, using
1995-2017 time period. Second, | investigate causality relationship of GIIPS countries interconnectedness
on Western Europe counties during the same time sample. And, third, | investigate the impact of the
European syndicated interconnectedness on the propagation of systemic risk in the economy, and look for
significant correlation during financial crisis of 2008 and, most importantly, during European sovereign

debt crisis.

| start with outlining the most important theoretical and empirical literature and hypotheses development in
section 2, then section 3 provides data description, variable construction and detailed methodology. Next,
section 4 elaborates on empirical results obtained by conducting the study. And, lastly, section 6 gives

conclusion, limitations and further implementations of the research.



CHAPTER 2 Literature Review

The thesis contributes to two strands of existing theoretical and empirical literature on the
interconnectedness of syndicated loan market and the systemic risk measures. Firstly, it discusses different
researches on syndicated loan market, how international banks incorporate networks, and the direct and
indirect contribution of interconnectedness on the spreading of systemic events. Secondly, systemic risk
measures are introduced and explained why in the paper SRISK and CoVaR are used. The main goal of this
chapter is to depict the previous findings by various academics regarding the networks in financial markets
and their contribution to systemic risk. The section is separated into four topics: institutional settings of
syndicated loan market, syndicated lending, financial networks and systemic risk measures. The hypotheses

examined in the research are also established in the later section.

2.1.1 Institutional settings of the syndicated loan market

Syndicated loans are an important part of the financial landscape and has majorly evolved in the recent
decades. This kind of lending involves giving a loan to a borrower by several financial institutions that form
a group or a kind of "syndicate" for this purpose. The same terms apply to all creditors, creating a single
loan agreement. The typical structure involves one or a few lead arrangers, that represent all the participants
and act on their behalf. This type of lending allows for risks’ reduction by distributing them among the
participants, while the borrower can quicker and easier attract money, than if he had to use the services of
ordinary investors.

The syndicated loan market is international in nature, because many of the borrowers and financed
projects are international. They are carried out in Europe, Africa, Middle East, and so on. In addition, to
facilitate these large loans (up to hundreds of millions of dollars) in the market, several banks are required
to participate in each transaction. The market accounts for broad types of industries invested in (Fabozzi,
2008).

There are four main types of syndicated loans: revolving lines, that let borrowers to renew their
existing loans; term loans, that specify the amount of credit, repayment schedule and the interest rate; letters
of credit, that are bank guarantees to meet the borrower requirements, if he is unable to make payments;
and acquisition lines, that are issued for a limited amount of time and are specified for particular assets or
to make acquisitions (Chew & Miller, 2011). Armstrong (2003) and Nigro et al. (2010) point out that the
most used types are term loans and revolving lines. Syndicated loans are utilized for various purposes, the
most popular include general corporate purposes, leveraged buyouts (LBO), mergers and acquisitions
(M&A), debt repayment, project finance, etc. lvashina & Kovner (2011) argue that LBO companies act as

middlemen to gain access to debt markets. This facilitates information assymetry cost to decrease. The



higher the correlation between LBO companies and syndication agents, the lower the lending spread is.
Banks are interested in syndication due to desire to expand in some geographic regions or industries, or just
to save up on organization costs (Armstrong, 2003).

As described by Dennis & Mullineaux (2000), in the syndicated deals each borrower is directly
assigned with all participating banks by separate agreements, though there is only one loan contract.
Usually, one bank acts as lead arranger, which gets mandate and is responsible for the syndicated process:
the bank negotiates loan agreement with the borrower, synchronizes the process of gathering
documentation, coordinates the loan closing, collects fees and allocates repayments to the involved banks.
The syndication agent plays an important role, as his reputation may reflect the volume of borrowed funds.
Same is applicable to the information obtained about the borrower, the better and clearer his records, the
higher change the loan will be assigned in vast amounts. Nigro et al. (2010) find out, that level of capital
also explains these results. Armstrong (2003) contributes more to the discussion, adding that syndicated
lending has features closer to investment banks, rather than commercial, as those banks gain profit by
earning floating fees. In general, syndicated loan agreements are issued with average maturity of 1-5 years,
however, they can be granted just for a couple of month or up to 20 years. Though, more liquid loans have
longer maturity of about 20 months than illiquid ones. They are also larger in size (Gupta et al., 2008).

The syndicated loan market is divided into primary and secondary markets. The primary market is
highly competitive with lead managers trying to win mandates and manage deals, as they want to share a
portion of liquidity advantages with borrowers. Also, incentivized by generating higher yield and dividing
the credit risk, there is a high demand for speculative grade loans from investors. Hence, speculative grade
loans are more liquid on the primary market than investment grade loans, even though investment grade
loans are less risky (Gupta et al., 2008). Secondary market has enlarged over the last decades in comparison
with the primary market, furthermore, it operates differently: the allocation is proceeded through loan sales
and purchases. The transaction can be made between two existing participants in the syndicated deal, or
between one participant and a separate bank via issuing a new agreement between the borrower and a new
loan purchaser. The managing agent can also sign a contract with the outside institution, where the new
bank gets the participation role in present syndicate. Transactions on the secondary market enable lead
arrangers to lower loans’ exposure (Armstrong, 2003). Transparency in the secondary market allows lenders
to mitigate the credit risk. Banks are able to sell off riskier syndicated portions to others in times of financial
disruption. As such, creditors can monitor and adjust to market changes, which led to the innovative
development of the secondary market and vast amount of trading. It is also due to increased participation
of non-financial companies (Nigro et al., 2010). Gupta et al. (2008) investigate that secondary loan buyers
do not have access to borrowers’ information, and thus, are more keen on loans with provisions, that reduce

agency costs and moral hazard issues. The authors probe that loans with higher liquidity in the secondary



market are charged with smaller spreads in the primary market. Though, De Haas & Van Horen (2010)
reveal that higher activities and repurchasing of risker loans in the secondary market were followed by the
sharp decline in the market.

2.1.2 Syndicated loan sales and loan renegotiations

Loan renegotiation is a standard procedure in the syndicated loan market and is conducted via loan
agreements’ initial claims. Roberts & Sufi (2009) examine the renegotiation tendencies and find that
renegotiation takes place in the early life of a loan, and way earlier than the maturity date for 75% of credit
agreements out of whole constructed sample. The academics also explore the significant impact of
renegotiations on principal, spread and interest changes from original contracts, and, subsequently,
corporate structure of borrower firms. The explanation behind a decision to renegotiate agreements are the
emergence of inconsistent information about both parties’ financial health, credit ratings and financial
market conditions. Roberts (2015) contributes more to the discussion, stating that most borrowers initiate
the renegotiations due to fluctuating market conditions, and only less than one third proceed with the
renegotiations in case of covenants breach. The researcher also elaborates on the reasons for renegotiating
the loan, namely, uncertainty about borrower’s future wealth, as financially weak borrowers speed up the
contract renewal process themselves. Paligorova & Santos (2015) probe that the renegotiation can be
explained by the share of lead arrangers, as those with larger shares tend to be convincing, when
incentivizing the revisal. The participation of non-banks lead arrangers in the syndicated loan market
reduces the number of renegotiated contracts.

For the syndicated market participants, the information plays a critical role. Lead arrangers that
require borrowers to be more intensely inspected, maintain large shares in, afterwards, higher concentrated
syndicates. In terms of times of financial distress, lead managers tend to invite more participants to the deal,
so renegotiation conducted is more difficult for borrowers with high chance of default, as the expected
payoff by the lender is smaller than (Sufi, 2005).

Another interesting characteristic is the sale of loans in the syndicated market. A loan is defined as
sold if at least of one the participants of the original loan is not in the syndicate anymore and, thus, loan is
renegotiated. Lenders are stimulated to sell the loan to lower the regulatory taxes. Dahiya et al., (2003)
show that the larger the lender bank’s portfolio size and trading income, the higher the chance of the loan
to be sold by that financial institution. Also, financially constrained lenders are more likely to sell their
syndicated shares. Bank-wise, the announcement of loan share sales does not affect stock returns of the

bank, nor its reputation.



2.1.3 Syndicated lending

Over the past decades the syndicated loan market has become a major driving source though which banks
are lending to many large and middle market companies, such as banks, insurance companies and non-
financial firms (lvashina & Scharfstein, 2010). Syndicated lending also reflects a substantial source of
corporate finance (Sufi, Information Assymetry and Financial Arrangements: Evidence from Syndicated
Loans, 2007). According to the Markit iBoxxUSD Leveraged Loans Index, syndicated loans are considered
prepossessing to firms aspiring secured investments especially with floating interest rates that are rising or
are expected to rise. In recent years, the total return on syndicated loans has delivered more than 8%.* The
importance of such loans has been taken in consideration in both theoretical and empirical studies. Dennis
& Mullineaux (2000), Jones et al. (2000) inspect what factors motivate banks to participate in syndicated
deals, whereas Lee & Mullineaux (2004) find that syndicated loans are longer maturity loans, hence, credit
risk spread between banks is less. Sufi (2007) touches upon this subject, noting that when monitoring
becomes a more significant issue for participants, lead arrangers preserve larger portions of loans, thus
syndicates turn to be more concentrated. Le (2013) finds out that when the syndicated loan market
experiences shocks, lenders with high market exposure do not deteriorate the economic conditions, due to
active risk-management strategies. The risk-sharing regulations allow for limited exposure during turmoils.
On the contrary, Shan (2017) argues that when large banks experience increased exposure to disruptions,
their default probability enlarges, leading up to contagious effects. That means, that size and exposure of
syndicates have significant contribution to spillover effects and worsening the real economies via spreading
the damage around all the participants from the lead managers.

The syndicated loan market is especially interesting for researchers for several reasons. First, this
type of loans acts as a primal source of external finance for variety of companies all around the globe
(Thompson et al., 2008). Simons (1993) investigates the reasoning behind syndication and finds
diversification to be the main incentive. Boot & Thakor (1997), Boot (2000) describe syndicated loans as a
mixture of “relationship loans” and “transactions loans”, meaning that they comprise a hybrid between
capital market instruments and traditional loans issued by banks. In the research of Nirei et al. (2015), the
authors explore that syndicated market facilitates risk-sharing between engaged banks and consequently
reinforce the total amount lended in an economy, which determinates higher possibility of financial distress,
as syndicated loan sizes are significant, and in a case of default, the whole system can crash, that is why
during the financial crisis of 2008 the amount of syndicated deals decreased majorly. One of the main
findings of De Haas & Van Horen (2010) detects that the syndicate structure of loans for non-financial

organizations changes during financial turmoils. Reduced interconnected market liquidity in the primary

4 For more information check https://www.businesswire.com/news/home/20161101005953/en/IHS-
Markit%E2%80%99s-Syndicated-Loan-Data-Power-Enhanced
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syndicated loan market influences increase in the retention rates of syndicate participants. Managers, who
want to keep large positions and finish the syndication process, tend to contribute more to the deal, if some
participants are limited, thus retention rates go up. Arrangers reputation matters as well: for well-known
and proficient banks to retain less of positions is suffice.

Though syndicated lending is a key component in corporate finance, allowing banks to diversify
their credit risk and magnifying lending in aggregate, syndicated loans also increase bank
interconnectedness via participants’ relationships. Onwards, Champagne & Kryzanowski (2007) report that
banks that operate on an international arena aim to unite with the same lenders, and such actions lead to
higher homogenization of syndicated loan portfolios. Syndicated lending represents a good proxy for
estimating connections between banks, as they are comprised of longer maturities and reflect larger
committal and opportunity for information flows (Hale et al., 2011), which creates new banking
relationships and alleviate foreign trade. Hale et al. (2013) in their investigation of syndicated loans among
bank linkages and international trade demonstrate that when banks in one country cooperate with banks in
a different country, they become more closely linked, which in return increases the trade between the two

by significant amounts.

2.1.4 Financial networks
There is a large theoretical literature devoted to understanding financial connections and how those
networks impact the real economy. The findings of some academic papers (Allen & Gale, 2000; Acemoglu
et al., 2015; Gupta et al., 2018) suggest that banks cooperate via both direct and indirect connections (for
instance, contributions in the primary syndicated market). Networks in the syndicated loan formation
procedure are endogenous, due to banking relationship of generating loans for the same borrowers in
conjunction (Nirei et al., 2015). The outcome networks comprise the interconnectedness measure, where
more interrelated loans have more similar banks and more common exposure. Contributing to the subject,
Abbassi et al. (2016) document that bank partners with more corresponding lending experiences tend to be
more correlated with each other. Kleimeier et al. (2013) indicate that the international syndicated loan
market has evolved to be more interconnected over last decades, which in return increases the density of
the syndicated network.

In line with what is mentioned above, is the research conducted by Caballero et al. (2009), in which
they prove that connections between banks in different countries appear to be an important indicator of a
bank involved to be intermediary in the global financial market. Furthermore, scholars probe that countries
with more relations in the syndicated market, before the financial crisis of 2008, were less affected

afterwards. Developed countries are more interconnected with each other and struggled less during the
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disruption, which is an important distinction. On the contrary, Hale et al. (2016) show that connections
between developed and peripheral countries were prone to greater losses during times of recessions.

In the financial networks literature, academics have conducted extensive examinations on banks
contribution to financial contagion and systemic risk. Empirical findings of Vivier-Lirimont (2006) indicate
that the more banks are correlated with each other, the more those networks facilitate contagion in the
financial world. Acemoglu et al. (2015) elaborate on this matter, adding that linkages in financial networks
actually absorb shocks, when the damage is relatively small. Espinosa-Vega & Sole (2011) carry out a study
on international level interlinkages across countries, and grasp that the banking system itself is resilient and
its crash is very unlikely. Cai, Saunders, & Steffen (2011) construct a unique interconnectedness measure
and discover that more interrelated financial institutions endow more to systemic risk. Degryse & Nguyen
(2007) likewise contribute to the discussion by providing evidence that more interlinked banks have strong
influence on risk of their close counterparties. As proposed by Hale et al. (2012) the world financial network
framework does dynamically react to shocks and should be considered endogenous. Although, Upper
(2011) specify that interbank exposure has little contribution to contagion. Consistent with other
researchers, Lane & Miseli-Ferretti (2007) find out that due to global financial integration, spillover effect
in Europe is spread through recessions in the United States and economy strengthening in Asian countries.
Even though the trans-border trade between countries is somewhat limited, the exposure of Europe via
external factors should be a primary concern.

The syndicated lending networks allow small disruptions to outgrow into large common shocks in
the banking sector, while independent banks can persevere though major shocks without being prone to
systemic risk. The dissolutions in the syndicated loan market occur as an outcome of extensive margin
adjustments. The failure of large institutions does not inevitably cause vast distress, however, a small
common equity shock can lead to abominable results (Nirei et al., 2015).

Diversification is a key feature of syndicated loans, and Caccioli et al. (2014) in their investigation
explore that diversity may give rise to hazardous repercussions and worsen the financial contagion. Corsi
et al. (2016) also complement the matter by examining that, when diversification increases in event of large
systemic shock, the hazard rate of a single entity and its interlinked institutions goes up, thereby leading to
higher degree of systemic risk. Drapeau & Champagne (2015) touch upon the topic as well, noting that
lenders participating in several syndications are more exposed to shocks in the market. Following that,
syndicated interconnectedness plays an excruciating role as an indicator of systemic risk distribution in the

banking system.
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2.1.5 Systemic risk measures

The challenge of detecting and mitigating systemic risk is one of the most relevant discussions after the
global financial crisis. A lot of academics put effort into developing various measures to capture and handle
systemically important institutions and reduce possible instabilities. Systemic risk measures have been
developed by researches within different frameworks.

Acharya et al. (2010) in their investigation define SES (systemic expected shortfall) or the
systemic-risk component, which equates to the expected undercapitalization amount of a bank, and when
the measure increases, it denotes the bank’s expected losses during the slump. Likewise, the scholars
propose MES (marginal expected shortfall) measure, using cross-sectional regressions, that determinate the
dependence of the tail between an institution and the financial system. It is conditional of the system being
in collapse. Brownlees & Engle (2012) elaborate on the research, and construct MES in time-varying linear
dependencies. Even though MES is now a regulatory measure, Corsi et al. (2016) point out that it does not
take diversification impact into consideration, which is crucial in systemic risk dimension.

Using works and measures described above as a theoretical framework, Brownlees & Engle (2017)
introduce a market-based macroeconomic measure — SRISK, which is an institution’s expected capital
shortfall during a turmoil, and is believed to grasp early signals of an upcoming crisis. Unlike MES, SRISK
depends on the size and applied leverage of an institution (due to large leverage usage, the financial sector
is sensitive to fluctuations). Compared with European stress tests conducted in the examination of Acharya,
Engle, & Pierret (2014) and SES from the paper of Acharya et al. (2010), the predictive power of SRISK
is significantly higher. Additionally, if SRISK increases, then industrial production is predicted to decline
and unemployment rate to rise, especially when considering longer time-horizons. A substantial feature of
SRISK is that it accounts for interlinkages between institutions in the whole financial system via LRMES
(long-run marginal expected shortfall) (Benoit et al., 2013; Brownlees & Engle, 2017; Coleman et al.,
2018).

Despite all the advantages, SRISK estimates bank risk exposure only at macro-level. To determine
systemic risk at micro-level, Adrian & Brunnermeier (2016) present CoVaR (conditional value-at-risk),
which is an extension of VaR (value-at-risk measure). CoVaR is centered on estimating a bank’s failure,
and subsequently its contagious impact on the whole banking system. In other words, the financial system
is conditional to the collapse of each single bank. The vaster the impact of an institution on the spillover
effects in the system, the greater the contribution of that institution to the systemic risk of the whole
economy, meaning that CoVaR is used to single out systemically important institutions. This translates the
focus of supervision to the overall risk of the financial sector and the actions of individual institutions.
Thereafter, the latter measure forecasts contagion effects more accurately, while SRISK shows how the

overall exposure to shocks influences the whole system (Adrian & Brunnermeier, 2016; Huang et al. 2012;
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Laeven et al., 2016; Shan, 2017). With that in line, both SRISK and CoVaR are essential indicators for
monitoring global financial stability.

To sum up, the origination and the impact of systemic risk should be linked, because banks that do
not seem contagious, yet impose a superior lender role, may spread additional stresses to the global
economy at times of distress. Banks that are highly interrelated contribute the most to systemic risk.
Thereto, banks in the syndicated loan market, that are the most contributed to shocks, develop higher credit

risks and, hence, demonstrate disruptions in their portfolios and bifurcation in the global economy.

2.2 Hypotheses

The literature presented above serves as foundation for determining the hypotheses of this thesis. These
hypotheses described below are going to be developed and examined in the following chapters:
Methodology and Data, and Results.

The main drawback of the studied material is lack of investigation of interconnected banks engaged
in syndication and their impact on systemic risk in Europe. As stated in European Financial Stability and
Integration Review (2017) by European Commission, the members of European Union decided to enhance
the level of integration of the financial sector among the countries. This is to ensure high diversification,
more efficient transactions and risk reductions. The hypothesis is related to syndicated lending and financial
networks, considered in the sections 2.1.1 and 2.1.2. Applying the interconnectedness measure suggested
by Cai, Saunders, & Steffen (2014) to the European syndicated loan market, it is very interesting to
investigate, whether the interbank integration in Europe is strong and if institutions in the syndicated loan
market become more related through their portfolios.

An important characteristic of syndicated lending is risk minimization through diversification
(Dennis & Mullineaux, 2000; Simons, 1993). Ren (2014) finds out that diversification increases, when
institutions obtain more syndicated partnerships. Conducting the research, Drapeau & Champagne (2015)
explore that individual diversity of a bank is also influenced by syndication. Hence, the second null

hypothesis is as follows:

Hol: Diversification serves as the main driver for the interconnectedness between banks in the

syndicated loan market.

Acharya & Yorulmazer (2008) establish that banks seeking to increase their proceeds tend to gather together
with banks that have similar objectives, which is induced by information contagion. Sequentially, systemic
risk contributes to the probability of failure of connected banks. Though due to “too-many-to-fail” policy,

those financial institutions are saved from collapse by regulatory authorities, Gong (2014) corroborates to
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the discussion, indicating that banks become more correlated on purpose, as risk changes to aggregate and
it facilitates to increase exposure to aggregate risk for the banks. Therefore, the next null hypothesis to be

further examined is:

Ho2: Banks establish connections with those institutions that have similar asset allocation in their

syndicated loan portfolios, as it matters as much as size of the bank and its exposure to the market.

According to the Guidance to Assess the Systemic Importance of Financial Institutions, Markets and
Instruments: Initial Considerations report (2009), prepared by the Financial Stability Board, the BIS and
IMF staff, systemic risk is two dimensional (cross-sectional and time), which implies that interlinked banks’
composition can impact the distribution of spillover effects.

Briefly adding to sections 2.1.2 and 2.1.3, Shan (2018) claims that the credit risk of syndicated loan
portfolio will expand, if the bank has an impact on global systemic risk. Besides, Ren (2014) discovers that
the most interlinked banks in the syndicated loan market give rise to financial distress. Hence, for drawing

a conclusion for European syndicated loan market, the forth hypothesis is:

Ho3: Syndicated interconnectedness has a strong effect on propagation of systemic risk in the financial

system during recessions.

The importance of null hypotheses five and six was discussed in detail in the section 2.1.3, thus they are

composed as follows:

Ho4: Interconnectedness has a significant and positive effect on SRISK measure during the times of

recessions.

Ho5: Interconnectedness has a significant and positive effect on CoVaR measure during the times of

recessions.

15



CHAPTER 3 Data and Variable Construction

3.1 Sample collection

The analysis of this paper is determined based on loan syndication in Europe, specifically between 1995
and 2017, thus Thomson Reuters DealScan database was used as a main source of lenders’ activity sample
gathering. The database contains various data on loan tranches; loan, lender, package and borrower
company information.

The data considered for the research is syndicated loan origination information on lenders and loan
amounts given to European borrower non-financial companies. To look for different connections in the
market, investigation of interlinkages of banks in primary borrower SIC code industry, secondary borrower
SIC code industry, tertiary borrower SIC code industry, and, finally, European country are considered, to
control for saturation of lenders in specific industries and regional bank-integration. The data on syndication
is used to measure interconnectedness between lenders based on their participation in the European
syndicated loan market as lead arrangers, since they play the main role in the deal negotiation and managing
the syndicate of arrangers. Various lenders participate in different syndications changing from being former
average participants to current lead arrangers, which reduces moral hazards, but increases interlinkages,
leading up to lenders being potential contributors of contagious effects of systemic risk (Cai, 2010). The
largest part of the loan is given to syndication managers, as they play the substantial part, thus the
interconnectedness measure constructed at lead arranger-level.

First, the data on facility amount was obtained with the date frame of 1995 to 2017, as the
syndicated loan market has been developing relatively recently, compared to other financial markets, so
further investigating the syndicated European market, the development and gradual expansion of the market
can be observed. All available information on lenders with facility amounts of more than 5 million euros
was considered. Also, the country of syndication was chosen to be exclusively European. That means that
borrowers are European companies or those firms, that have branches in European countries, other regions
were excluded from the sample. The data covers borrowers in 9 SIC codes Industry divisions, as the Finance
and Insurance were not included in the research. Companies with codes between 6000-6400 were excluded.
After that, the records on lenders were acquired, more specifically lender participation role in the syndicated
process. Different lead arrangers participate in various loans. It is important to point out that lenders used
come from all around the world, though, because the currency of syndications was chosen to be Euro, most
banks are European or have branches there. Finally, linking DealScan information with Compustat
database, the data on borrowers was achieved, though it is only used to show some background information
on average characteristics of European syndicated loan borrowers, not the primary study. The overall

dataset was matched using FacilitylDs, LenderIDs, Ticker, GVKEYSs, and months of facility start dates.
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The frequency of the data obtained was unbalanced daily at first, then, while creating the measures, was
transformed into monthly. The loans, hence, facility amounts are measured in million euros. The list of the
borrowers used for descriptions are lenders used for final interconnectedness measures’ constructions are
presented in Appendix A and Appendix B respectively.

To see what was the effect of lead arrangers’ interconnectedness on the financial market during the
crises, the systemic risk measures were collected. The data on SRISK measure was obtained from NYU V-
Lab website® on request, then manually matched with available data gathered prior. For the CoVaR

measure, the data was found on the website of Markus K. Brunnermeier®, then matched as well.

3.2  Data before variables construction

3.2.1 European syndicated loan market data

After collecting all the necessary data for the research, some adjustments were made. In the beginning, the
whole dataset on syndication information in Europe in primary, secondary, tertiary SIC codes and country
contained 57,325 not balanced daily-observations, though, the minimum loan facility amount, time frame
and country of syndication were considered in advance. To control for bank being a lead arranger in the
syndication process (as the interconnectedness measure is based on lead arranger-bank level), according to
the methodology proposed by Cai et al. (2014) and the Standard and Poor’s Guide to the Loan Market
(2011)7, only those banks that have lender titles “Admin agent”, “Agent”, “Arranger”, “Bookrunner”, “Co-
agent”, “Coordinating arranger”, “Documentation agent”, “Lead arranger”, “Lead manager”, “Mandated
arranger”, “Mandated Lead manager” and “Syndication manager” were left, which resulted in the sample
decreasing to 31,395 observations. Controlling solely for “Lead Arranger Credit”, would result in the
sample reduction up to 17,309 observations, which is almost twice as small, and, based on S&P Guide,
other mentioned lender titles play significant roles in the syndication process, that is why it was decided to
keep them as well.

Just to obtain some general information on borrowers (non-financial European companies), Roberts
DealScan-Compustat Linking Dataset Linking Table (Chava, Sudheer, & Roberts, 2008) was used, as it
provides matches between loans’ FacilityIDs and unique to Compustat borrowers” GVKEYs. It is not used
in the main research itself, only needed to show an average borrower statistics. The information was
gathered on 1,447 unique borrowers. The borrower information downloaded directly from DealScan

together with lender information indicates that, on average sales at closing comprise 15.5 billion euros.

5 https://vlab.stern.nyu.edu
8 https://scholar.princeton.edu/markus/publications/covar
" Chew, W., & Miller, S. (2011, September). A Guide to the Loan Market. Standard & Poor's Financial Services.
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Among borrower characteristics from Compustat, the average value of total assets is 13 billion euros and
book leverage ratio of 4.79 respectively. The average earnings-to-assets ratio is negative, and is equal to -
0.19. Table 1 presented below shows more detailed summary statistics.

It is interesting to indicate, that main industries of borrowers are IT and digital, telecommunications
and media, chemical and biotechnological, mining and steel, retail and high fashion, entertainment, printing

and publishing, dining and brewery, gas, oil, waste and nuclear, etc.

Table 1: Borrowers summary table based on facility amounts

Average borrower characteristics

#N Mean Standard deviation 10th percentile 50th percentile 90th percentile
Compustat borrowers:
Total Assets (million €) 25,855 13,000 497,000 178.79 2,735 152,978
Book Leverage ratio 25,806 479 371.26 0.58 1.81 10.02
Earnings-to-assets ratio 25,326 -0.19 18.99 18.99 0.06 0.37
DealScan borrowers:
Sales at closing (milion €) 3,459 15,500 28,600 440 3,760 49,500

The table presents borrowers' summary statistics for the sample of syndicated loan facilities made to non-financial companies
situated in Europe between 1995 and 2017. This table reports borrower characteristics, based on 31,395 loan facilities.

Regarding loan characteristics, DealScan provides the research with the information on maturity, deal
purpose, each facility amount size and loan type characteristics. There are 31,395 facilities in the sample,
23% of which issued for corporate purposes (7,096 facilities), LBO makes up for 20.8% of deals (6,547
facilities) and debt repayments compose 20.7% (6,529 facilities). The next popular deal purpose is project
finance, which comprises 2,645 facilities and 8.4% of the sample. In terms of loan types, term loan contains
47% of all facilities, covering almost a half of the sample, and revolving line, that is equal or more than 1
year draws up 32.8% of all loan types. Description of average maturity and loan facility amount are given

in Table 2 below.

Table 2: Loan facility characteristics

Average loan characterisctics
#N Mean Standard deviation 10th percentile 50th percentile  90th percentile

Syndicated loan terms:
Facility amount (million €) 31,395 744 1,660 26.70 225 1,800
Maturity (months) 30,383  72.68 49.34 18 60 108

The table presents loan summary statistics for the sample of syndicated loan facilities made to non-financial companies
situated in Europe between 1995 and 2017. This table reports loan characteristics, based on 31,395 loan facilities.

The subsequent data alteration is directly related to variables construction, thus will be discussed in the

following section.
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3.2.2 SRISK and CoVaR

The output data, gathered from NYU V-Lab Systemic Risk database, contained 1,299 separate files on
different companies and their daily data on LRMES and SRISK measures. Manually matching datasets by
lender names, only 57 banks were kept for the empirical research, the names are presented in Appendix C.
For better estimations, in terms of SRISK, the data frame considered is from July 2002 until the end of
2017.

The quarterly CoVaR measure available on Markus K. Brunnermeier’s website is mainly calculated
for financial institutions situated in the United States, so out of 1,814 companies only 11 were considered
valuable for the research, though only one bank is European, the rest of the sample is only American banks.
The time span of CoVaR ranges between 1995 and the second quarter of 2013. The matched banks list is
in Appendix D.

3.2.3 European syndicated loan market and financial crises

Syndicated lending is an essential vehicle of crediting in the financial market. Thus, during the times of
disruption it also reflects the sufferings majorly. Before turning to immediate variable construction, it is
vital to pave the trend of how the European syndicated loan market reacts to happening on the international
financial arena, especially during the financial crisis of 2008 and the sovereign debt crisis of 2011.

Figure 1 displays the total volume of syndicated deals originated in Europe from 1995 until 2017,
controlling for times of recession in European region. Substantial declines can be seen at times of
recessions, meaning that during downturns there were much less syndicated deals made and the amounts
of loans were smaller. Moreover, the total amount of 2017 is relatively low, implying that the market is still
slowly recovering from the outrageous times, though it is more resilient to volatility in comparison with

other asset classes (Ronberg, 2018).
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Figure 1: Total volume of syndicated deals in Europe in billion euros, 1995-2017

Total Volume of Syndicated Deals Originated in Europe, 1995-2017
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Based on facility amounts of all banks in the sample aggregated by year

Based on data retrieved from Dealscan Database

Table 3 gives yearly descriptive statistics of the facility amounts obtained in the sample. The results shown
below are consistent with the graph, with less observations and smaller total facility amounts. Specific years
are highlighted and the description of the reasoning behind is given below in the table. It is important to
keep in mind that even though the total volume of syndication might seem small, the currency was chosen
to be Euro only and it is based on European non-financial borrowers gathered from the DealScan database,

and the data does not cover the whole European syndicated market completely.
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Table 3: Yearly descriptive statistics of all facility amounts in the sample

Year Facility Amount, mln € #N Mean Standard deviation 10th percentile  50th percentile  90th percentile
1995 1,250 4 313 0 313 313 313
1996 1,390 5 278 32,6 254 254 314
1997 573 2 287 0 287 287 287
1998 12,800 43 297 200 54,7 200 543
1999 242,000 397 611 1,590 31.8 182 1,060
2000 1,740,000 1,189 1,460 2,730 46.7 393 3,630
2001 1,010,000 1,851 548 819 33,7 255 1,330
2002 1,620,000 2,016 804 1,550 31,3 265 1,920
2003 1,700,000 2,588 657 1,210 29.4 227 1,700
2004 2,510,000 3,451 727 1,670 30,3 213 1,690
2005 4,100,000 4,396 933 1,720 34,4 273 2,430
2006 2,900,000 4,265 679 1,600 26,3 214 1,590
2007 2,840,000 3,659 775 1,940 29,7 249 2,200
2008 1,180,000 2,572 459 844 235 163 1,110
2009 956,000 1,839 520 1,310 10,9 114 1,320
2010 874,000 1,389 629 1,340 14,9 130 1,600
2011 488,000 453 1,080 1,220 105 526 2,700
2012 308,000 265 1,160 5,240 13,1 115 965
2013 188,000 188 1,000 1,540 22,2 226 4,890
2014 335,000 220 1,520 2,050 62,2 669 4,030
2015 87,700 184 476 727 15 153 1,890
2016 85,500 242 353 631 19,6 111 840
2017 166,000 177 940 2,370 317 233 2,710

The table shows yearly summary statistics of facility amounts of syndicated loans originated in Europe between 1995 and 2017 in
the sample. The years of financial crises are in bold. It can be seen that during economic disruption the number of issued loans di-
creases drastically. The aftermath years are in cursive. It can be noted that after the turmoil, there are even less observations, mea-
ning much less syndications and smaller amounts per loan.

3.3 Variables construction
As systemic risk measures were obtained via online resources, the main focus of this section is on the
interconnectedness measure construction and the essential features of the syndicated loan market. They are
divided into three groups: interconnectedness measure, diversification, and market share and syndicated
loan market size. The theoretical background of how SRISK and CoVaR are calculated is also explained in
the end of the section respectively.
3.3.1 Interconnectedness measure
As proposed by Cai et al. (2014), interconnectedness is a relatively new measure based on Euclidean
distance and collaborations between lenders, when arranging syndicated deals. Thereby, before
constructing the interconnectedness, other variables had been created, that are:

o Portfolio weights in specialization/country

e Euclidean distance

Afterwards were constructed:
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e Bank-level interconnectedness

o Market-aggregate interconnectedness
The primary objective of the analysis is to see the interconnection patterns in syndication loan giving by
lenders in Europe. That is why the measure is conducted for 3 types of SIC codes to find borrower-industry
relations and country specific integration. DealScan gives access to information about borrowers’ SIC codes
and countries, that they are located in. The first type of interconnectedness is based on primary borrower
SIC code Industry, which allows to examine in what industries the lenders distribute syndicated loans and
how their interlinkages are saturated there. Then, secondary and tertiary borrower SIC codes are studied.
Unfortunately, the database does not provide enough information on the secondary and tertiary borrower
SIC codes, that is why the constructed sample is afterwards smaller compared to primary borrower SIC
code banks’ integration. The fourth type of interconnectedness is country-level, based on the European
country borrower is situated in. All the steps for calculating the interconnectedness for all four types are the
same, the only difference is that all four variables calculations are based either on a certain type of SIC code
or European country. Due to information on European lenders not being fully available on some banks and
difficulty of computing distance measure, it was decided to use 450 bank-months for the research
calculations based on largest facility amounts given by banks, the time frame stays the same.

The first step in computing interconnectedness measure, is portfolio weights monthly estimation
for each lead arranger-bank in primary, secondary, tertiary SIC code industries and European countries.
Analyzing SIC codes can show in what spheres banks invest the most, while regional (country-based)
correlation displays integration. The equation proceeds as follows:

Yioawije=1, 1)
where wi;j; is the weight a lead arranger i has in a specialization j in a month t. There are 9 different
categories of SIC codes, though they each comprise a bit different specializations, and the number of j can
be up to 100 industries. In total, there are 23 European countries considered and divided by in the sample
for the regional measure computation. In total, there are 450 lead arrangers every month with the longitude
of 22 years, which comprised in 124,200 observations.

The next step is measuring of Euclidean distance between lead arrangers each month in primary,
secondary and tertiary SIC codes and European country. Distance is computed between banks in the same
industry (primary, secondary, tertiary) and European country originating syndicated deals. The measure is

calculated as follows:

. _ J 2
Distance,, ¢+ = \/ijl(wm,j,t —Wnjt) )
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where wn,j; is the portfolio weight of a lead arranger m at time t and industry code (country) j, and W is
the portfolio weight of a lead arranger n at time t and industry code (country) j, lead arranger m = lead
arranger n. The higher the distance between banks, the more they are interconnected with each other. Being
a three-dimensional metric magnitude (that lies within the range of 0 and 1.41(=v/2)), with 0 - being least
connected and 1.41 being the most interlinked with each other, the Euclidean distance measure is difficult
to compute and it gives around 53.4 million distances among lead arrangers-months for all years for each
SIC code division and country. The Table 4 below shows distance computation among top-10 lead
arrangers, based on facility amounts granted, in January 2007 as an example of model construction.

Table 4: Distance measure example calculation based on top-10 lead arrangers in January 2007

ABN AMRO Bank of Scotland Bankia Barclays Bank D he Bank Gold Sachs Mediob SpA Merrill Lynch & Co Portigon Royal Bank of Scotland
ABN AMRO -
Bank of Scotland 1.156 -
Bankia 1.152 0.083 -
Barelays Bank 0.792 1.276 1244 |-
Deutsche Bank 0.496 1.351 1.363 1.287 -
Goldman Sachs 0.496 1.350 1.362 1.288 0.000 -
Mediobanca SpA 1.216 0.064 0.098 1.311 1.414 1414 -
Merrill Lynch & Co 1.217 0.065 0.097 1310 1.413 1.417 0.000 -
Portigon 1.216 0.064 0.098 1311 1.415 1415 0.000 0.000 -
Royal Bank of Scotland  |0.547 0.764 0.746 1.006 0.714 0.713 0.823 0.822 0.825

The table shows how distance is computed, using the top-10 lead arrangers in January 2007 using borrower primary SIC code as an example. The computation
is based on lenders' portfolios of loan amounts originated during the previous 12 months. Distance between two lead arrangers is measured by their Euclidean
distance based on their specializations in the European syndicated loan market. Distance is the key component for computing interconnectedness — the smaller
the distance between two arrangers, the more interconnected they are.

After obtaining distances among lead arrangers, the prospective move is to carry out a monthly bank-level
interconnectedness measure among any given agent and other bank-participants in SIC divisions and
country-level. Linearly transforming Euclidean distance measure and adjusting it to the formula, introduced
below (3), the interconnectedness measure is normalized on the scale between 0 - not interlinked and 100 -

being the most connected, the formula as proposed by Cai et al. (2014):

_ ZkziXikerDistance;

V2

Interconnectedness;; = (1 ) * 100, 3)

where Distance is the obtained results from equation (2), linearly transformed, Xix: is the weight of lead
arranger k in the calculation of the interconnectedness of bank i.

The interconnectedness measure is very important, as higher participation of lenders leads to higher
level of interconnectedness measure, thus, presumably, contributing more to spillover and contagion effects
in European market. Is it captured using different types of weights.

There are three types of interconnectedness weighting applied in the research: equal-weighted, size-

weighted and relationship-weighted. First, equal-weighted interconnectedness is the benchmark of the
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banks’ interlinkages, where the weights for all banks are assigned to be the same. To control for direct
relationships between large lead banks in the syndication process in Europe, size-weighted
interconnectedness is computed based on the total facility amount of bank i to the sum of total facility
amounts of other participating banks each month, as larger banks should have more impact on contagion
spreading in syndicated loan market. Simply speaking, it has been accounted for difference in size of lead
arranger financial institutions by including the weights of an individual manager measured by its individual
contribution to the total syndicated market per month. The last measure - relationship-weighted - is
computed based on prior syndicated loan collaboration relationships between bank k and i each month, the
weight is conducted based on the number of prior relationships among each bank in each month. That is
supposed to portray different interconnectedness measures between banks and their levels of connections.
As a result, there 124,200 observations in total for each SIC division and European country.
After that, to control for time-series of bank interlinkages on the aggregate level, the market-level
interconnectedness measure is constructed, following the proposed methodology of Cai et al. (2018):
Market — aggregate Interconnectedness; = ZiNit * Interconnectedness; ¢ , 4)
where the bank-level interconnectedness of bank i at time t, and N; - the amount of collaborations between
banks at time t. The sample size is also 124,200 observations for each SIC code and European country. It

is simply the aggregated monthly average of all banks interconnectedness measures. The time trends of the

market-aggregate interconnectedness by industries and European country are presented in Chapter 5.

3.3.2 Diversification

To control whether diversification plays a crucial role in banks decisions to collaborate with each other on
the syndicated market arena, as it is one of the primary reasons of why banks agree to participate in
syndicated lending, the diversification measure in the interconnected European syndicated market is

constructed, different for each SIC code industry and country as before. The equation is:
Diversification;, = [1— Zle(wirj,t)z] * 100, (5)

where the weight assigned to bank i for each month in each SIC division and country obtained before
(equation 1) is subtracted from 1 and multiplied by 100. As the weights are squared - the smaller weight

becomes, the higher level of diversification for the chosen bank. As well as measures, calculated prior,
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diversification is scaled between 0 and 100. The amount of observations is the same as for previously

constructed measures.

3.3.3 Additional variables
For the extensive research in the European syndicated loan market additionally constructed variables are:

e Market Share;;

o Market Size;

o Number of Specializationsi
Market share represents the share of a chosen bank i in month t based on the facility loan amounts during
the month and is the proxy for lender size. Market Size accounts for the total amount of facilities in month
t across all the participating banks in the sample. Number of Specializations indicates the number of
different specializations that bank i is involved in during each month t. As controlling for contagious events
in Europe and conducting a research on whether interconnectedness of banks magnifies disruptions, such
indicator variables as Recession and Expansion are introduced, they are downloaded from CEPR website.
Due to choosing large banks for the investigation, Lead Arranger fixed effects are also considered.

3.3.4 Systemic risk measures

As the part of the study is on interconnectedness of banks concentrated in European loan syndication impact
on the spreading of systemic risk, it is important to introduce SRISK and CoVaR, as they are two of the
most popular systemic risk measures proposed by various academics, as described in the Literature review.
Though those measures were not constructed manually, but received ready directly, they still have to be
defined.

3.3.4.1 SRISK

Proposed by Acharya et al. (2010) and further developed by Brownlees & Engle (2017), SRISK is a market-
based measure that is a capital shortfall of a bank in an event of systemic risk hazards, that is 40% decrease
in the cumulative banking system equity over prior 6 months. Brownlees & Engle (2017) depict their

measure as:
SRISK = E((k(D + MV) — MV)|Crisis) = kD — (1 — k) x (1 — LRMES) » MV , (6)

where Kk is the prudential capital ratio of 5.5% for European banks based on accounting standards of IFRS
and 8% if the bank is American based on US-GAAP, D - value of debt of a given bank, LRMES - long run

marginal expected shortfall, that moves accordingly to market index changes, when it drops by 40% during
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the period of distress, MV represents the market value loss of a bank in the moment of disruption. As larger
and more well-known banks are involved in vaster transactions and have higher levels of equity - their
SRISK during turmoils is greater, thus to control for contagion spillover effects, LRMES is also used as a
methodology variable to make sure results are not driven by large sizes of chosen banks. The sample
contains 57 banks with their monthly SRISK and LRMES ratios, and total of 10,590 monthly observations.

3.3.4.2 CoVaR

As mentioned earlier, CoVaR is the market-based microlevel quantile measure proposed by Adrian &
Brunnermeier (2016), that is VaR of a bank conditional on being in distress, thus CoVaR is the bank’s
immediate contribution to systemic risk worsening. For the research CoVaR of 1% quantile is used. The
authors define the measure as:

Prob(L = CoVaR,|L' = VaR}) = q, 7

where L is the financial losses of the whole financial system, L' - financial losses of a given bank. CoVaR
does not state that the given bank in disruption is the primary cause of economic conditions worsening, yet
it can be interpreted as a connection between systemic risk increasing and company’s conditions
deterioration. For the study, only 11 banks were considered based on the data availability and the final
sample contains only 749 observations on 1% CoVaR.

3.4 Descriptive statistics

After gathering, altering and constructing all the needed variables, and merging all required datasets for
further analysis, descriptive statistics of necessary for methodology variables is created. Table 5 represents
definitions of constructed variables required for further regressions and Table 6 is the summary statistics of

those variables.

Table 5: Variable description

Variable Definition

CoVaR 1% contagion value-at-risk of a bank

Diversification Diversification of a bank based on its syndicated loan portfolio

Expansion An indicator variable for whether a month falls into an expansion period, defined as a month not identified as a recession by CEPR
Interconnectedness Bank-level interconnectedness

Market-Aggregate Interconnectedness  Market-aggregate interconnectedness Index

Lead arranger (bank) fixed effect Lead Arranger Fixed Effect

Market Share Market share of a bank in the European syndicated loan market based on the total facility loan amount the bank originated as a lead arranger
Market Size The size of the European syndicated loan market measured by the total newly originated syndicated loan amount in millions of euros
Number of Specializations Number of specializations a bank is engaged in as a lead arranger

Recession An indicator variable for whether a month falls into recessions as identified by CEPR

SRISK Systemic capital shortfall of a bank measured in millions of U.S. dollars
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Table 6 depicts the descriptive statistics of all the different characteristics of the necessary variables. Since
the number of lenders for interconnectedness construction was limited to 450 financial institutions based
on the largest loan facilities issued by the lenders, the total quantity of the bank-level interconnectedness
measures for all SIC codes and European country is comprised of 124,200 observations.

It is shown that on average, the bank-level relationship-weighted interconnectedness for all SIC
codes and European country is the highest, so is the standard deviation. It emerges as the relationship-
weighted is the most relevant weighting scheme for the interconnectedness measure. Size-weighted
appropriateness comes second, and the baseline equal-weighted interconnectedness for all SIC codes and
European country is the lowest and is the least significant, meaning it matters the least as the measure.

Regarding market-aggregate interconnectedness measures, they are built up as the total average of
all banks equal-, size-, relationship-weighted interconnectedness based on primary, secondary and tertiary
borrower SIC codes and European country. That is why the acquired results follow the same pattern as the
bank-level interconnectedness measure, with relationship-weighted interconnectedness having the highest
mean and standard deviation and equal-weighted having the lowest records respectively. The number of
observations is 276 due to dividing 124,200 monthly lender observations by 450 lenders.

Because of less available information assembled on secondary and tertiary borrower SIC codes, for
both bank-level and market-aggregate interconnectedness primary SIC code and European country possess
similar and higher results, and secondary and tertiary codes hold almost twice smaller outcomes.

SRISK and 1% CoVaR are created at the lead manager-level, with 57 matched banks between
SRISK and original 450 lender sample, resulting in 10,590 bank-monthly observations and the mean of
10.3 million dollars, and only 11 matched banks between 1% CoVaR and the sample, obtaining 769 bank-
monthly observations. The CoVaR measure is depicted at 99% level, thus the mean and standard deviation
are 0.01 and 0.007 accordingly. The systemic risk measures do not overlap, as SRISK contains only 2
American banks out of 57 in the sample (the rest is primarily European banks or with branches in Europe)
and 1% CoVaR has only 1 European bank out of 11 in the dataset.

The main lead arranger characteristics describe market share, number of specializations and
diversification. As for some observations, the data was missing, the mean of market share has a positive
sign only at European country-level. The number of specializations does not show very sufficient results as
well, however, diversification does. The most diversified are primary borrower industry division and
European country once again. The market characteristics are represented by yearly market size of European
syndicated market in million euros, with the exact same mean of 188 million euros for both primary SIC
code and European country. Secondary SIC code has the highest standard deviation that is equal to 280

million euros.
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Table 6: Descriptive statistics

Variables #N Mean Standard deviation 10th percentile 50th percentile  90th percentile

Bank-level Interconnectedness:

Equal-weighted primary SIC code 124,200 19.82 7.52 7.91 20.29 29.68
Size-weighted primary SIC code 124,200 31.18 10.42 11.69 31.24 44,39
Relationship-weighted primary SIC code 124,200 39.13 13.39 14.98 39.48 55.58
Equal-weighted secondary S1C code 124,200  11.05 11.02 0 13.82 2523
Size-weighted secondary SIC code 124200 1741 16.83 0 2747 39.28
Relationship-weighted secondary SIC code 124,200 20.64 20.23 0 28.56 46.05
Equal-weighted tertiary SIC code 124,200 7.23 10.51 0 0 23.78
Size-weighted tertiary SIC code 124200 10.78 15.26 0 0 33.29
Relationship-weighted tertiary SIC code 124,200 12,41 17.69 0 0 38.81
Equal-weighted European country 124,200  18.67 9.65 0 20.05 20.80
Size-weighted European country 124,200 29.38 14.14 0 30.51 44,91
Relationship-weighted European country 124,200 34.82 17.27 0 37.34 54.07

Market-aggregate Interconnectedness:

Equal-weighted primary SIC code 276 17.74 5.58 6.59 17.92 24.56
Size-weighted primary SIC code 276 28.25 8.08 10.39 28.24 39.49
Relationship-weighted primary SIC code 276 35.63 11.29 13.11 35.76 49.77
Equal-weighted secondary 51C code 276 9.84 5.85 0 1146 15.91
Size-weighted secondary SIC code 276 15.62 9.29 0 18.12 2531
Relationship-weighted secondary SIC code 276 18.64 11.08 0 21.75 30.16
Equal-weighted tertiary SIC code 276 7.11 5.63 0 9.98 13.11
Size-weighted tertiary SIC code 276 13.63 11.16 0 16.57 2532
Relationship-weighted tertiary SIC code 276 14.56 11.74 0 15.09 27.16
Equal-weighted European country 276 16.77 7.67 0 17.50 24.76
Size-weighted European country 276 26.79 1236 0 27.78 39.97
Relationship-weighted European country 276 31.83 14.59 0 33.18 47.26
Systemic Risk Measures:

SRISK (millicn 3) 10,590 10.70 269 -4.60 1.50 39.60
1% CoVaR 769 0.01 0.007 0.006 0.012 0.022

Lead Arranger Characteristics:
Market Share as Lead Arranger (%)

Primary SIC code 124,200 -0.14 035 -1 0 0
Secondary SIC code 124,200 -0.47 0.50 -1 0 0
Tertiary SIC code 124200  -D.66 048 -1 -1 0
European country 124,200  0.09 0.46 0 0 0
Number of Specializations as Lead Arranger
Primary SIC code 124200 0.09 0.47 ] 0 0
Secondary SIC code 124,200 0.05 030 ] 0 0
Tertiary SIC code 124,200 0.03 031 0 0 0
European country 124,200 0.09 0.46 0 0 0
Diversification
Primary SIC code 124200 54.63 1239 48.27 56.51 64.61
Secondary SIC code 124,200 5375 12,03 48.11 55.64 63.09
Tertiary SIC code 124200 52.83 11.69 47.68 54.77 61.61
European country 124,200 5433 1228 48.19 5622 6422
Market Characteristics:
Market Size (million €)
Primary SIC code 276 188 273 0 76.60 576
Secondary SIC code 276 174 280 0 50.80 534
Tertiary SIC code 276 141 256 ] 29 475
European country 276 188 273 0 76.60 576

The table reports summary statistics of various interconnectedness and systemic risk measures together with lead manager and market characteristics.
Interconnectedness measure is computed based on the distance between lead arrangers in primary, secondary and tertiary borrower SIC industry and
the European country of origination, and can be equal-, size-, or relationship-weighted. Market-aggregate Interconnectedness is the equally weighted
average of all bank’s bank-level interconnectedness for each month within the time frame of the sample. Systemic risk measures used are SRISK and
CoVaR. The summary statistics shows the bank-level interconnectedness measures of 124,200 lead arranger-months, the market-aggregate interconn-
ectedness measure of 276 month, the SRISK measures of 10,590 lead arranger-months, and the CoVaR of 769 lead arranger-quarters. Lead manager
characteristics are reported of 124,200 lead arranger-months, and market characteristics are reported of 276 months.
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3.5 SRISK and CoVaR time trends

SRISK and CoVaR measures are both used to monitor systemic risk build ups and how various financial
institutions suffer from shocks and further propagate collapses all around the financial system and different
entities (Arias et al., 2011). By definition, both SRISK and CoVaR should be the highest during the times
of recession, in particular, the financial crisis of 2008 and the sovereign debt crisis of 2011.

Figures 2 and 3 show the time trends of the aggregated mean of both values among all banks in the
two samples. It is worth noting, that both graphs show results that are consistent with the research. The
highest level of SRISK is precisely at the time of collapse of mortgage backed securities market, that
occurred between 2007 and 2009, and the Greek government default, further followed by the sovereign
debt crisis of 2011. Though, another SRISK spike can be seen around the beginning of 2017, which implies
the continuous fluctuation in the financial market. The banks are still recovering from recent backwash and
investors keep scrutinizing the market, as they are still reluctant to make vast investments in the financial
system. However, financial analysts predict that the overall economy should gradually return to normal,
and post consistently solid growth feasible in the near future (Weik, 2017). Though, without the appropriate
micro and macro regulations, the financial crisis can always come back and destroy the system, so the
governments need to have extensive control and mitigate systemic risk uprisings (Buch, 2017).

Figure 2: Aggregate monthly SRISK measure in billion dollars, 2002-2017

Aggregate monthly SRISK, 2002-2017
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Based on aggregate monthly SRISK of all banks in the sample between 2002-2017

The acquired data is given on demand by Brian Reis, V-Lab NYU Data Analyst
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As for the CoVaR measure, the highest increment is during the financial crisis of 2008. The sample is
comprised of mostly American banks, so maybe that is why the sovereign debt crisis is not reflected in the
change of 1% CoVaR measure movements. Furthermore, the sample is relatively small, having only 11
banks and 769 observations in total. Yet, the increase of the unit during the end of 2010 and the beginning
of 2011 is visible and the rise can be traced at the exact time of recession start in Europe in 2011, it is just

half the size of the previously mentioned increase.

Figure 3: Aggregate quarterly 1% CoVaR measure in billion dollars, 1995-2013
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Based on aggregate quarterly 99% CoVaR of all banks in the sample between 1995-2017

The acquired data is gathered from Markus K. Brunnermeier website
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CHAPTER 4 Methodology

The dataset in the research is time-series cross-sectional data, which has a panel structure. The dataset on
interconnectedness measure is strongly balanced data, and datasets used for CoVaR and SRISK are both
unbalanced panel data, due to the deficit of available data for all banks for all required periods of time.

The analysis is carried out using fixed effects model, because it is needed to control for banks’ size
in the regressions. Fixed effects model is suitable for all three datasets contained. Also, as the study is
conducted on banks’, many researches in their papers use fixed effects model.

When accessing for autocorrelation, heteroscedasticity and standard errors cluster, it was found,
that in the chosen regression model except for fixed effects, there should be robust function for
heteroscedasticity and clustered standard errors, so robust cluster standard error function was used. Due to
interposal of dummy variables, logit and probit regressions cannot be used, as they both omit dummy
variables, referring to collinearity.

To check for the correlation between independent and dependent variables, extreme Pearson and
extreme Spearman correlations are used. The Pearson correlation is adjusted for values that come from tail
distribution, so the covariance and variance are only based on the values, that are above a certain weight.
Li (2000) investigates several methods of calculating relationships for non-linear tail dependence for
default-dependence measures. The formula proposed by Li (2000) for extreme Pearson correlation is as

follows:

k L _E . .
"Threshold" COV(Xk, Yk) — Yico(Xn-in xnl—vlizi(Yn—t,n Yn-in) , (1)

where the observations are ranked from the smallest to largest using the formula below:
Xin=Xon < <Xp-1n < Xnn, (2)
where the value of k is thresholded. The “threshold” is applied for both variances of X and Y, which gives:
Var(Xy) = (Xn-in — Xn-in) » (3)
Var(Yi) = OWn-in — Yn-in) » 4)
where those thresholds are the extreme Pearson correlation.

As proposed by another paper of Li (2000), for the extreme Spearman correlation the same rule is

applied. The formula is defined as:
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Cov (X Yy)

Pk = Jvar(X)var(Yy) ®)

After that, the multivariate regressions, Granger causality tests and interconnectedness measure time-trends
are performed depending on the type of the model specification, all described below.

4.1 Bank-level Interconnectedness

In this section, the investigation on what drives banks to cooperate with each other is conducted, specifically
it is desired to figure out what determines interconnectedness more: diversification or other market
constituents. Even though number of specializations and diversification have similar notions computation-
wise, diversification considers individual loan amounts of a bank to account for each bank’s weight in the
specialization. As the research is conducted to investigate the impact of syndicated interlinkages between
lenders on the contagious effects of spillovers in the financial market, such variables as recession and

expansion are added to manage for the largest build ups of the systemic risk. The model used is as follows:

Interconnectednessi: = o+ B1 * MarketSharei, + B2 * MarketSize, + B3 * Diversification;; +

B4 * Number of Specializations;; + Bs * Recession; + B¢ * Expansion; + Lead Arranger’; + €i: (6)

As the Hol states that the main incentive for lenders to cooperate in the syndicated loan market is the
portfolio diversification, it is controlled in the regression to see whether the diversification does have a
significant impact on banks’ participation networks (interconnectedness) in the European syndicated loan
market or whether another market components affect interconnectedness more.

The constructed bank-level interconnectedness measures in primary, secondary and tertiary
borrower SIC codes industries, and European country interconnectedness measures are used. That is done
to see the impact on different borrower industries, as well as European country of syndication and look for
similar patterns in the behavior.

First, extreme Pearson correlation is used to access the correlation between dependent variable
bank-level interconnectedness and independent variables market share, market size and diversification in
each SIC code industry, as well as European country. Next, extreme Spearman correlation is used. After
that, multivariate regression is performed. The detailed results of the correlation and regression are

introduced and explained in section 5.
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4.2 Market-aggregate Interconnectedness and time trends

To determine how much banks in the European syndicated market are interconnected throughout the whole
time-sample, market-aggregate interconnectedness of three types of weights (equal-, size-, relationship-
weighted) is examined in each SIC code division and European country-wise. To do so, in each type of SIC
code and country, the time trends and all three types of weights are graphed and examined together.

The Ho2 specifies that for the collaborations, lead managers like establishing relationships with
those lenders that have similar asset allocation. Thus, as the interconnectedness is created in different
borrower industries and European countries using three types of weights, especially the size-weighted and
relationship-weighted measures, as relationship-weighted is constructed using the previous banks’
collaborations and size-weighted is based on the size each lead manager has in the borrower industry or
European country, it can indicate whether financial institutions ally with each other based on their portfolio
allocations in the European syndicated loan market.

To create market-aggregate interconnectedness measures for all borrower SIC codes and European
country, the simple average of the interconnectedness measures of all banks in the sample for each month
(124,200 observations for each SIC industry and European country) is used. The monthly average of each
SIC code industry and European country of all banks is plotted against the time frame of the sample and
recession bars are included to examine how the market-aggregate interconnectedness changes throughout
the times of financial disruption in the European syndicated loan market and whether it can be connected
to the propagation of risks within the participating lead arrangers. The referred graphs can be found in the
Chapter 5.

4.3 Granger causality bank-level Interconnectedness between GIIPS countries and Western

European countries

As proposed by Billio et al., (2012) using Granger caulsality tests is suitable for distinguishing
interconnectedness relationships between the financial institutions and examining the directionality of such
relationships. To find out whether there is a connection between banks’ networks saturated in the GIIPS
part of the European Union and Western European countries and if there is an interrelation, then how it
explains correlations in the European syndicated loan market, the linear Granger causality test is performed.
The Granger causality test is useful for determining whether one variable can granger-cause another one.
The test is executed for different time periods to study whether during different phases, the impact changes.
Granger causality does not mean direct effect of one value on another, however, if there is a causation, it
implies that X is a good predictor of Y, as it is a Chi-squared test. The variables are tested for stationarity

and unit root prior to creating the causality test (Stock & Watson, 2015).
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For different bank-level interconnectedness measures within different SIC codes specifications and
European country, distinct lags are used to make sure that the chosen samples are not biased due to the
residuals’ autocorrelation. The number of observations is ranging from 33 to 275 observations depending

on the time frame. The formula used is as follows:

Vie =+ X BiYie—1 + ViXie—i + €ig (7)

where p is the past values of both variables in the model and | are lagged values. To inspect how many lags
to implement, such tests as the final predictor error (FPE), Akaike’s information criterion (AIC), Schwarz’s
Bayesian information criterion (SBIC), and the Hannan and Quinn information criterion (HQIC) are

accomplished (Hamilton, 1994).

4.4 Bank-level Interconnectedness and Systemic Risk Measures
The next step is to examine whether constructed bank-level interconnectedness measures impact the
spreading of systemic risk and bring contagion to real economies. The Ho3 asserts the strong influence of
interconnectedness measures obtained on systemic risk measures during the times of financial turmoils,
thus, this is further studied in the research and divided into separately checking the interconnectedness
measures’ power on systemic risk variables.

It is a very important part, as Europe is integrated anyway, and if there are factors leading to
worsening the financial conditions in the Union, they should be mitigated immediately. In the study, first,

impact on SRISK is investigated, after 1% CoVaR is tested.

4.4.1 Bank-level Interconnectedness and SRISK

Performing statistical analyses on the relationships between SRISK and interconnectedness related
variables is substantial to understand if there is a direct respect between the increase of participating
arrangers’ networks and the growth of the systemic risk measure. The fourth hypothesis tested says that
interconnectedness positively and significantly affects the risk.

The following steps are applied: first, Pearson correlation is used to access the correlation between
dependent variable SRISK and independent variables types of interconnectedness, recession, market share
and market size in each SIC code industry, as well as European country. After that, multivariate regression
is performed. The detailed results of the correlations and regression are introduced and explained in the

Empirical Results section. The model is as follows:
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SRISKit =a +fB1 * Interconnectedness; + P2 * (Interconnectednessi: X Expansion) + Bz *
(Interconnectednessiy x Recession;) + B4 * (Interconnectednessir x MarketSharei) + Bs *
(Interconnectednessi: x MarketSize;) + Bs * Recessioni+ 7 * MarketSharei; + Bs * MarketSize; +

LeadArranger’ + €i. 8

4.4.2 Bank-level Interconnectedness and CoVaR
Accosting CoVaR measure, the fifth hypothesis is consistent with interconnectedness having positive and
large power on the measure. However, CoVaR was obtained mostly for American banks, with the exception
of one European bank “Deutsche Bank™, and the study is conducted primarily for European borrowers and
lenders. That is why, the expected results of the regressions are not supposed to be in line with the
assumption, as the banks in the sample are primary in the American financial arena and their correlation
with interconnectedness measure specified in Europe is insufficient.

Yet, it is still interesting to test the hypothesis and see whether the European syndicated loan

networks affect CoVaR measure for the American financial institutions. The following formula is used:

1% CoVaRi: = a + 1 * Interconnectednessi: + B> * (Interconnectednessi; x Expansion) + Bz *
(Interconnectednessiy x Recession) + PBa * (Interconnectednessiy x MarketSharei;) + Bs *
(Interconnectednessi: x MarketSize;) + Bs * Recession:+ 7 * MarketSharei; + Bs * MarketSize; +

LeadArranger’ + €i. )
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CHAPTER 5 Empirical results

The empirical results in this section are divided into four parts. The first part is the results interpretation of
what factors affect banks more to be interlinked in the European syndicated loan market. Secondly, the time
trends of market-aggregate Interconnectedness are shown and explained. Next, the results of Granger
Causality test among different European countries are presented. And lastly, the impact of bank-level

interconnectedness measures on the expansion of systemic risk are interpreted.

5.1 Constituents of bank-level Interconnectedness

As described in the methodology chapter, the first part of the analysis is dedicated to understand the impact
of diversification and various market constituents on the alliance decisions of lead arrangers in the European
syndicated loan market. For the assessment were taken primary, secondary and tertiary borrower SIC codes,
and European country of loan origination. Constructed interconnectedness measures are computed to be
equal-weighted, size-weighted and relationship-weighted, as reported in the data and methodology sections
in detail. The outcome results are depicted in Table 7 and Table 8, the former shows results of running tests
on primary and secondary borrower SIC codes, and latter depicts the effects on tertiary SIC code and
European country, with constructed interconnectedness measures being dependent variables and market
characteristics and diversification - independent variables.

The Table 7 shows all 3 steps of the research carried out. First, Panel A exhibits Pearson correlation
to check for the correspondence of dependent and independent variables between each other. As can be
seen, in the primary borrower SIC codes, all estimates are significant at 1% level, which implies a high
correlation between equal-, size- and relationship-weighted interconnectedness in the primary borrower
SIC codes and lenders’ market share, market size, diversification, number of specializations, as well as
recession and expansion control variables. Variables are positively associated with each other, except for
the expansion, the test portrays negative correlation between the interconnectedness measures and
expansion, meaning that when interconnectedness increases, expansion decreases, that can be explained as
the European market saturates more lead arranger networks, the development in the market reduces.
Consistent with Hol, the strongest correlation is between diversification and dependent variables, with more
than 0.9 of all coefficients value. The coefficients of determination, thereafter, are around 87%, stating
signified explanatory power in a univariate setting. Market share is the next variable that has strong
correlation with the primary interconnectedness measures. Pearson coefficients are significant and roughly
range from 0.7 to 0.8. The adjusted R?, thus, ranges from 49% to 64%, having strong explanatory power

accordingly.
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Number of specializations, recession and expansion all correspond to have small, yet significant
correlation with the primary interconnectedness measures. Recession and expansion possess the same
values, but with different signs - recession increases with higher interconnectedness. The square of Pearson
correlation depicts explanatory power of around 4% (number of specializations) and 3% (recession and
expansion). And lastly, market size does have a significant correlation with the primary interconnectedness
among all three types of weighting schemes, however, it is very low, only around 0.1 coefficient value,
which results in adjusted R? of barely 1%. Overall, diversification and market share are the most important
constituents for financial institutions to collaborate in the European syndicated market, with market size
being the least deterministic.

Turning to secondary SIC code interconnectedness, it follows similar patterns, with diversification
and market share being the crucial components of collaboration incentives among lenders. Most values are
significant at 1% level, but the size- and relationship-weighted interconnectedness does not correlate with
recession and expansion. Though, for the secondary borrower SIC codes, market share is the strongest and
is above diversification coefficients, with approximately 90% strong explanatory power of coefficient
determination. Diversification shows almost the same results, where the coefficients have strong
explanatory power and adjusted R? of 88% respectively. Market size and number of specializations are little
correlated with the secondary borrower SIC code interconnectedness measure consistently.

Panel B portrays Spearman correlation results of the sample. It can be seen, that the coefficients
are generally a bit lower, compared with Pearson correlation outcomes, yet they possess very similar
consequences and coefficients, having a strong monotonic relationship of the variables between each other.
Describing the primary borrower SIC code interconnectedness, diversification and market share hold to be
the most valuable determinants for banks to ally (Spearman’s rhos of roughly 0.91 and 0.52 accordingly)
and market size appears to matter the least (0.05). Spearman correlation table of secondary
interconnectedness measure slightly changes, having recession and expansion significant at 1%, strangely,
recession’s coefficient sign is negative and expansion’s is positive. Other values explain the correlation
compatible with the prior conducted research.

The last step of looking for collaboration dispositions is performing multivariate OLS regressions
with lead arranger fixed effects and robust cluster standard errors (due to heteroscedasticity, autocorrelation
and clustering). Panel C of Table 7 presents the outcomes; everything is statistically significant, meaning
that all constituents do have an impact on banks desire to interconnect. The results show the same patterns
as the previously performed correlation tests. In the primary borrower SIC codes size-weighted
interconnectedness has the highest adjusted R? of 62% implying strong explanatory power of the model.
As for equal- and relationship-weighted measures, the R? is 48% and 59% respectively. Market share

regression output results show that for 1 unit increase in market share there is 14.7, 23.1 and 29 increase in
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the primary SIC code interconnectedness equal-weighted, size-weighted and relationship-weighted
accordingly. 10% increase in diversification is followed up by 3.7%, 3.1% and 3.4% increase in the
subsequent interconnectedness measures. As for number of specializations, 10% increase creates 4.2%, 8%
and 9.9% increase in the interconnectedness thereafter. Market size output is also significant, though an
increase or decrease does not lead to any changes for the lead arrangers’ network creations. Both recession
and expansion have negative coefficients, implying increase in the independent variables should be
followed by decrease in the dependent variables.

Looking at the Panel C results for secondary borrower SIC codes, the effects are consistent and
show similar paths, adjusted R? is even higher for this model, having 80%, 89% and 85% explanatory power
for the equal-weighted, size-weighted and relationship-weighted interconnectedness. The main difference
from the results obtained in primary borrower SIC code the multivariate regression is that an increase in
the number of specializations drives secondary interconnectedness measures to increase by 3 times more.

Table 8 represents the results of the same steps conducted for tertiary borrower SIC code
interconnectedness measures and European country of loan origination. They are very similar to what was
obtained and described in Table 7, thus, it is not necessary to give detailed depiction, as they continue to
prove the same.

The results are consistent with the hypothesis, that diversification drives the desire of banks to be
interlinked with each other in the European syndicated market. It can be also considered, that market share
has huge impact on lenders, as the 1% increase in the shares of banks leads to vast increases in the
interconnectedness measures based on different weights. Results are 99% significant (p-values) and hold
for all three weighting types of interconnectedness measure constructed and within all SIC divisions and
country. Likewise, it is very interesting to investigate the connection between market share of participants
and the interconnectedness measures, as it turns out that, at least for this research specifications, market
share of lead arrangers economically has higher impact on the independent measures, thereby, for
syndication arrangers in the European market it is important to mainly create networks with such
institutions, that have similar market share in different types of industries and considering country
saturation. Though, all independent variables have a direct impact on the banks’ interconnectedness, so
lenders do review shares and specializations of financial institutions to examine the possible future
partnership, regarding the European syndicated market.

Comparing the gathered outcomes with the paper of Cai et al. (2018), for the European syndicated
loan lead arranger participants’ diversification does play a substantial role of a main driver for making
decisions to collaborate together, the results are similar to the United States syndicated loan market research

made by the authors.
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5.2 Market-aggregate interconnectedness time trends

To conduct an investigation on whether lead arrangers create networks based on the similarity of their
portfolios’ allocation, time-series trends of monthly market-aggregate interconnectedness are drawn. As
reported in the data and methodology chapter, to create market-aggregate interconnectedness the simple
monthly average of all banks in the sample of all three weighting types of interconnectedness measures for
all four specifications was taken. Also, as the topic is related to systemic risk, recession bars (downloaded
from CEPR website) are plotted to look for the behavior of interlinked relationships in the European
syndicated loan market during 1995-2017, and especially the times of financial turmoil in Europe (financial
crisis of 2008 and sovereign debt crisis of 2011).

Equal-weighted, size-weighted and relationship-weighted interconnectedness measures have
different notions behind them. For the equal-weighted interconnectedness the weights are appointed to be
the same for all lenders in the sample. Size-weighted interconnectedness implies that the measure is loaded
by the individual contribution of lenders in terms of facility amounts granted by a lender to the total amount
of facility amounts issued every month in the sample. Relationship-weighted measure is the most
considerable one, as it calculated based on monthly syndicated collaborations of financial institutions prior
to the new syndication deal date, the measure accounts for closely and distinctly related banks to examine
whether collaborations based on asset allocation similarity have significant effects on the network creations
in Europe.

Figures 4-7 below outline the time-trends between 1995 and 2017 of all market-aggregate
interconnectedness measures. Syndicated loan market has been developing relatively recently, compared to
other asset classes and the graphs depict the rise and development of the market in Europe from the end of
1990s to the highest spikes of 2005. As the first recession period in the sample starts in 2008 and is shown
via grey recession bars, the market interconnectedness decrease during the times of turmoils accordingly,
though, it can be traced that the decrease during that period of recession was not that substantial, however,
as the crisis was caused by crisis in America and did not affect Europe straight away, slow but consistent
downswing is noticeable. Turning to the second indicated recession period of sovereign debt crisis of 2011,
the decline is significant, due to sufferings on the European banking arena. After the disruption times, in
around 2015 the increase in the collaboration is monitored again. As for 2017, the interconnectedness stays
at nearly the same level, as the European financial market is still in recovery.

It can be seen that for all borrower industry SIC codes and European country-wise the equal-
weighted measure is the lowest, as it is baseline-weighted. Equal-weighted interconnectedness is
comparatively low for all borrower industry codes and European countries. Size-weighted
interconnectedness is consistently greater then equal-weighted, and this can be interpreted as large lenders’

tendency to collaborate with financial institutions of similar size, hence, also large companies. The
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relationship-weighted interconnectedness is even larger than size-weighted, meaning that syndicated lead
arrangers prefer allying in syndicates with those banks, that have corresponding portfolio allocation. With
that being said, as syndicated loan landscape’s objective is combining a group of lenders to reduce their
risks and diversify their loan portfolios, when those lenders decide to become a part of the syndicate,
especially as lead managers, they chose to collaborate with similar asset-wise institutions.

Looking at graphs separately, the highest level of interconnectedness is noticed for primary
borrower SIC codes, as it had the most data available. It describes the main borrower industries of
establishment as well, and, presumably, that is why the relationship-weighted level of interconnectedness
is the greatest. European country interconnectedness has similar highest values, though, the difference
between relationship-weighted and size-weighted measures is not as great.

It is important to point out, that while doing the sample collection, a lot of data on secondary and
tertiary borrower SIC code industry was missing, meaning there was no available information on the codes
(described in limitations section), and, though, it does not change the regression output results for other
hypotheses, the Figures 5 and 6 presented below do show the similar patterns as primary borrower SIC code
and European country-wise, it is a bit tricky to make sufficient conclusions, as approximately 10% and 20%
of the secondary and tertiary code samples are missing values.

The tested hypothesis (Ho2) of creating banks’ networks based on the similarity of portfolio

allocation is consistent and proven.

Figure 4: Monthly Time Series Market-Aggregate Interconnectedness, Primary Borrower SIC Codes, 1995-2017

Monthly Time Series Market-Aggregate Interconnectedness, 1995-2017
European Syndicated Market, Primary Borrower SIC Codes
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Figure 5: Monthly Time Series Market-Aggregate Interconnectedness, Secondary Borrower SIC Codes, 1995-2017

Monthly Time Series Market-Aggregate Interconnectedness, 1995-2017
European Syndication Market, Secondary Borrower SIC Codes
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Figure 6: Monthly Time Series Market-Aggregate Interconnectedness, Tertiary Borrower SIC Codes, 1995-2017

Monthly Time Series Market-Aggregate Interconnectedness, 1995-2017
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Figure 7: Monthly Time Series Market-Aggregate Interconnectedness, European Country, 1995-2017

Monthly Time Series Market-Aggregate Interconnectedness, 1995-2017
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5.3 Granger causality test

As the research sample includes various lenders from European countries, it is interesting to examine the
nature of forming interconnected networks between GIIPS and Western Europe countries to investigate
whether the saturated interconnectedness of one group predicts the degree of the other. The list of countries
used as Western European are presented in Appendix E.

To perform the Granger causality tests, two samples were constructed: one with bank-level
interconnectedness measures of GIIPS countries and the second one with bank-level measures of Western
European countries, then transformed by simple average into monthly market-aggregated samples and
merged respectively. To control for different Granger causes, the tests are conducted for 3 time periods:
1995-2017, 2007-2009 and 2011-2013.

The purpose of Granger causality test in the settings of the research is to understand if GIIPS
interconnectedness measure can be used as a predictor for future forecasting of interconnectedness in

Western Europe. As GIIPS countries have gone through major financial crisis, to study the possible
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connections is intriguing, because not only banks should be monitored for systemic risk uprisings, but
syndicated networks regionally as well.

Table 9 shows the results after conducting the Granger causality test for the time span of the whole
sample, where GIIPS countries are independent variables and Western Europe countries as dependent
variables. An interesting pattern is found. GIIPS countries interconnectedness measure Granger predicts
interconnectedness in the Western European countries between 1995 and 2017 only in primary borrower
SIC code industry and country-wise. For both primary code and country equal-weighted measure is
significant at 10% level. Size-weighted interconnectedness is significant at 10% and 5% level accordingly.
relationship-weighted interconnectedness measure is only significant for country specification. There is no
direct connection to create banks’ interlinkages between GIIPS-countries and Western European countries

in the full time period sample.

Table 9: Granger causality test, 1995-2017

Granger Causality
1995-2017

Western Europe Interconnctedness Measures
Primary SIC code Interconnectedness
equal-weighted size-weighted relationship-weighted

GIIPS Countries Interconnectedness Measures

Primary SIC code Interconnectedness:

equal-weighted 8.758*

size-weighted 3.217*
relationship-weighted 2.493
#N = 275, 4 lags

Secondary SIC code Interconnectedness
equal-weighted size-weighted relationship-weighted

Secondary SIC code Interconnectedness:

equal-weighted 0.791

size-weighted 1.811
relationship-weighted 1.997
#N =272, 4 lags

Tertiary SIC code Interconnectedness
equal-weighted size-weighted relationship-weighted

Tertiary SIC code Interconnectedness:

equal-weighted 3.921

size-weighted 1.359
relationship-weighted 3.550
#N = 273, 3 lags

Country Interconnectedness
equal-weighted size-weighted relationship-weighted

Country Interconnectedness:

equal-weighted 8.265*

size-weighted 10.179**
relationship-weighted 8.109*
#N =272, 4 lags

The table shows Granger causality chi-square statistics between GIIPS-countries interconnectedness measures
(X) and Western Europe countries interconnectedness measures (). The asterisks indicate the significance lev-
els of the coefficients: *** significant at 1% level, ** significant at the 5% level, * significant at the 10% level.
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As for Granger causality between GIIPS and Western Europe countries between 2007 and 2009, the
prediction is more significant, and is also significant for secondary borrower SIC codes. Size-weighted
interconnectedness is significant at 10% level for all three specifications, relationship-weighted at 5% for
primary and secondary SIC codes, and 10% significant country-wise. That is, GIIPS countries

interconnectedness for the times of financial crisis of 2008 is a better predictor of banking networks in

Western European countries.

Table 10: Granger causality test, 2007-2009
Granger Causality

2007-2009

GIIPS Countries Interconnectedness Measures
Primary SIC code Interconnectedness:

Western Europe Interconnctedness Measures
Primary SIC code Interconnectedness

equal-weighted size-weighted relationship-weighted

equal-weighted
size-weighted
relationship-weighted

#N = 32, 4 lags

Secondary SIC code Interconnectedness:

2.923*
10.111**
11.385**

Secondary SIC code Interconnectedness

equal-weighted size-weighted relationship-weighted

equal-weighted
size-weighted
relationship-weighted

#N = 35, 4 lags

Tertiary SIC code Interconnectedness:

1.281
5.004**
6.093**

Tertiary SIC code Interconnectedness

equal-weighted size-weighted relationship-weighted

equal-weighted
size-weighted
relationship-weighted

#N = 35, 3 lags

Country Interconnectedness:

0.857
3.796
0.339

Country Interconnectedness

equal-weighted size-weighted relationship-weighted

equal-weighted
size-weighted
relationship-weighted

#N = 34, 4 lags

7.367**
8.137**
5.749*

The table shows Granger causality chi-square statistics between GIIPS-countries interconnectedness measures
(X) and Western Europe countries interconnectedness measures (). The asterisks indicate the significance lev
els of the coefficients: *** significant at 1% level, ** significant at the 5% level, * significant at the 10% level
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For the time frame of 2011-2013, the correlation is the most significant for primary SIC code and country-

wise and is at 1% level, both size-weighted and relationship-weighted. In these settings, GIIPS

interconnectedness predicts the nature of Western Europe interconnectedness the most relevantly.

Table 11: Granger causality test, 2011-2013

Granger Causality

2011-2013

GIIPS Countries Interconnectedness Measures
Primary SIC code Interconnectedness:

Western Europe Interconnctedness Measures
Primary SIC code Interconnectedness

equal-weighted size-weighted relationship-weighted

equal-weighted
size-weighted
relationship-weighted

#N =34, 3 lags

Secondary SIC code Interconnectedness:

4.287
9.467***
16.448***

Secondary SIC code Interconnectedness

equal-weighted size-weighted relationship-weighted

equal-weighted
size-weighted
relationship-weighted

#N = 33, 4 lags

Tertiary SIC code Interconnectedness:

4.928
5.472
3.206

Tertiary SIC code Interconnectedness

equal-weighted size-weighted relationship-weighted

equal-weighted
size-weighted
relationship-weighted

#N =35, 1 lag

Country Interconnectedness:

3.402*
2.163
7.894%**

Country Interconnectedness

equal-weighted size-weighted relationship-weighted

equal-weighted
size-weighted
relationship-weighted

#N =34, 3 lags

7.118*
9.567***
11.083***

The table shows Granger causality chi-square statistics between GIIPS-countries interconnectedness measures
(X) and Western Europe countries interconnectedness measures (Y). The asterisks indicate the significance lev-
els of the coefficients: *** significant at 1% level, ** significant at the 5% level, * significant at the 10% level.
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5.4 Bank-level Interconnectedness and Systemic Risk

The last part of the research is dedicated to examining whether constructed bank-level interconnectedness
measures impact the contagion spreading and increase of the systemic risk measures during the times of
disruption.

First, to study the correlation between dependent variables, e.g. SRISK and 1% CoVaR, and
independent variables, that are: primary, secondary and tertiary borrower SIC code interconnectedness and
European country interconnectedness measures, Pearson’s and Spearman’s methods are carried out.

Table 12 shows the results. All coefficient estimates are positive and significant at 1% level
between most specifications’ interconnectedness and weighting schemes, and systemic risk measures,
though between SRISK and tertiary SIC code interconnectedness the coefficients are statistically
insignificant. The correlation between variables is small. Between SRISK and secondary and tertiary SIC
codes the coefficient of determination is almost 0. Regarding the impact of secondary and tertiary
interconnectedness on 1% CoVaR, the square of the correlation coefficient is around 1%, indicating very
small correlation. Regarding the effect of primary SIC codes and European country interconnectedness on
both systemic risk measures, the coefficients value and R? range between 0.11 and 0.3, and 1.2% and 9%,
accordingly. The strength of indicated correlation is small, yet economically and statistically significant.

As for Spearman correlation, the rank order coefficients are slightly higher, with all results
significant at 1% level. For some reason, the Spearman rho is twice as high compared to Pearson coefficient
estimates for the relation between SRISK (and 1% CoVaR) and secondary (and tertiary)
interconnectedness. Concerning the output effects of primary SIC codes and European country on systemic
risk measures, the coefficients and, therefore, correlation are more consistent with what was obtained using
Pearson techniques.

Afterwards, it was decided to leave secondary and tertiary SIC code measures out of the
multivariate regressions, as they possess less explanatory power over contagious effects spreading in the
European syndicated loan market and the further gotten investigation can be redundant and irrelevant. Also,
the primary borrower SIC codes represent the major industry groups and initial business establishments of
borrowers, so it makes more sense to examine the larger and more compatible industry-wise sample. The

next is the passage of multivariate regressions that are described in the sections below.
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5.4.1 Bank-level Interconnectedness and SRISK

Table 13 presents the multivariate regression output results. It can be seen that interconnectedness itself for
all specifications does have a statistically significant effect on SRISK. A 10% increase in primary equal-,
size- and relationship-weighted SIC codes Interconnectedness is followed up by 1.7%, 1.6% and 2%
increase in SRISK respectively. Relationship-weighted interconnectedness has the highest impact, as when
lenders collaborate with other financial institutions, with whom they have already worked together before,
more and more in the syndicated loan market, those networks become more exposed and directly contribute
to spreading of systemic risk, SRISK measure in these settings. Together with expansion,
interconnectedness measure does not explain the spreading of systemic risk in the economy for all
specifications as well. As for interconnectedness during recession periods in Europe, the regression gives
statistically and economically significant results at 5% level for both primary borrower SIC codes and
European country-wise. When interconnectedness increases by 10% during the recession periods, SRISK
increases by 0.46% for equal-weighted, 0.29% for size-weighted and 0.24% for primary SIC codes. Those
interactions are very important, as during the times of recession unemployment rate rises, thereby increasing
the amount of non-performing loans. That is why for the times of recession, the interaction between the
dummy variable recession, and interconnectedness shows the materialization of systemic risk.

It is very interesting that, interaction term between interconnectedness and market share
substantially affect the rise of SRISK, meaning that if a bank has a large share in a specific industry, it
amplifies the effects of interconnectedness on the systemic risk, that can result in huge capital losses of the
company, especially if participating in loan syndication in specified industries more frequently. A 10%
increase of interconnectedness in industries lead up to around 6% increase of the dependent variable for all
specifications. However, the other size-weighted interaction term between interconnectedness and market
size of industries does not provide any economically or statistically significant results and does not explain
the relation. The very similar pattern is noticed for European country specification. The results are
consistent with Cai et al. (2018), showing that interconnectedness has marginal economic influence on the
systemic risk evolvement in Europe and, subsequently, in the international financial market. The more lead
arrangers ally with each other, the more contribution they bring to the spreading of contagion and turmoil
in the financial system. Thus, larger banks, in particular at times of recession, contribute to systemic shock
propagation. Lenders interconnectedness should be monitored to, be able to decrease dangerous
collaborations of loans given in vast amounts, that increase systemic risk, and possible financial damage.
The Ho4 is proven.

Looking at other characteristics, recession periods increase SRISK measure in all specifications at
1% and 5% significance level. The relation between SRISK and primary SIC codes states that for equal-

weighted, size-weighted and relationship-weighted, when there is 1 unit recession increase, it is followed
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up by 0.3, 0.3 and 0.4 increase in SRISK respectively. European country-wise for all weighting schemes,
the SRISK rise is around 0.3 for 1 unit recession increase. In terms of market share interconnectedness
impact on systemic risk, the results that lender that have larger market share in SIC codes or European
country, they are more hazardous than smaller companies and a breach in one of those banks can bring
collapse of the whole syndicated loan market. Market size impact is economically and statistically
insignificant, meaning increase or decrease in the size of the market is not followed up by changes in

systemic risk measure, even though SRISK measure is sensitive to size.

Table 13: Interconnectedness and SRISK

Multivariate Regressions

2002-2017

SRISK

Interconnectedness
Interconnectedness * Expansion
Interconnectedness * Recession
Interconnectedness * Market Share
Interconnectedness * Market Size
Recession

Market Share

Market Size

Lead Fixed Effects

i

Adjusted R®

Primary SIC code Interconnectedness

equal-weighted

size-weighted

relationship-weighted

0.169% (0.091)
0188 (0.108)
0.046%* (0.099)
0.635% (0.180)
0000 (0.000)
0323+ (0211
0.323% (0.022)
0000 (0.000)
Yes

10,590

0.1445

0. 159%* (0.077)
0,206 (0.085)
0.029%* (0.057)
O.5T1*** (0.085)
0.000 (0.000)
0.301**{0.238)
0.323% (0.022)
0.000 (0.000)
Yes

10,590

0.1558

0.199* (0,100
0,071 (01007
0.024%* (0.046)
0.453%%* (0.169)
Q000 (0.000)
Q387**(0.229)
0.337* (0.023)
0.000 (0.000)
Yes

10,590

0.1537

Multivariate Regessiuns

2002-2017

SRISK

Interconnectedness
Interconnectedness * Expansion
Interconnectedness * Recession
Interconnectedness * Market Share
Interconnectedness * Market Size
Recession

Market Share

Market Size

Lead Fixed Effects

N

Adjusted R

equal-weighted

size-weighted

Country Interconnectedness

relationship-weighted

0263%** (0.065)
0,112 (0,067
0.045%* (0.083)
0.605%** (0. 198)
0.000 (0.000)

O 770%** (0.17T)
0321%** (0.094)
0000 {0.000)
Yes

10,590

01467

0 190%** (0.066)
-0.103 (0.062)
0.042%* (0.062)
0.402%%* (0.138)
0.000 (0.000)
.654%** (0.18T)
0.504%** (0.159)
0.000 (0.000)
Yes

10,590

01577

0. 132%* (0.050)
-0.075 (0.045)
0.075%* (0.045)
0339%*(0.119)
0.000 (0.000)
0.T06*** (0.180)
0372%** (0.124)
0.000 (0.000)
Yes

10,590

0.1534

The table shows coefficient estimates from regressions with lead arranger fixed effects and robust cluster sta-
ndard errors (1n parentheses) regarding lead arranger’s SRISK to his interconnectedness measure. The depen-
dent variable 1s SRISK. The asterisks indicate the significance levels of the coefficients: **#* significant at 1%
level, ** significant at the 5% level, * significant at the 10% level.
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5.4.2 Bank-level Interconnectedness and CoVaR
The final multivariate regression applied is to test the impact of interconnectedness measures on 1% CoVaR
systemic risk dependent variable. As it was mentioned before, while gathering the sample of banks’
systemic risk measure, it was found that out of 11 banks matched with the sample, 10 are American and
only 1 is European. Thus, it is insufficient to say with 100% confidence how the interconnectedness measure
constructed in the settings of European borrowers can describe the relation effects on changes in 1% CoVaR
measure, that is calculated primarily for American lenders. Maybe, if the study was conducted in American
syndicated borrower market settings, the results would be different. Yet, the relation does not seem to find
any real effect of European lead arrangers’ interconnectedness patterns on 1% CoVaR measure used.
Table 14 depicts the results. For all specifications neither interconnectedness, nor
interconnectedness in times of expansion has explanatory power over 1% CoVaR changes. As for
interconnectedness during recession, the coefficient estimates are statistically significant, however, an
increase or decrease in interconnectedness during recession does not affect the systemic risk measure.
Market share has a small, yet not measurable impact on CoVaR. Other specifications also do not provide
any valuable estimates. Overall, the findings do not capture the effect of any type of interconnectedness on
CoVaR. The Hq5 does not hold.
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Table 14: Interconnectedness and CoVaR

Multivariate Regressions

19952013
1% CoVaR
Interconnectedness

Interconnectedness * Expansion
Interconnectedness * Recession
Interconnectedness * Market Share
Interconnectedness * Market Size
Recession

Market Share

Market Size

Lead Fixed Effects

N

Adjusted R

Primary 5IC code Interconnectedness

equal-weighted

size-welghted

relationship-weighted

0.000==** {0.000)
0.000 (0.000)
0.001=* (0.0007
0,000 (0.000)
0,000 (10,0007
-0.009*** (0.002)
0.003 (0.001)
0.000 (0.000)
Yes

769

01823

0.p00==* (0.000)
0,000 (0.0007
0.001* (0.000)
0.001=* (0.000)
0,000 (0.0007
-0.017** (0.003)
0.1 1*** (0.003)
0,000 (0.0007
Yes

79

0.2129

0.000=*= [0.000)
0.000 (0.0007
0,001 =* (0.000)
0L000 (0,000
0000 (10,0007
-0.020%** (0.005)
0.007=* (0.003)
0.000 (0.0007
Yes

769

0.2326

Multivariate Regressions

1995-2013
1% CoVaR
Interconnectedness

Interconnectedness * Expansion
Interconnectedness * Recession
Interconnectedness * Market Share
Interconnectedness * Market Size
Recession

Market Share

Market Size

Lead Fixed Effects

#M

Adjusted B

equal-weighted

size-weighted

Country Interconnectedness

relationship-weighted

0.000=** (0.000)
0,000 (10,0007
0.000= (0.000)
0.000=* (0.0007
0.000 (0.000)
-0.009** {0.003)
0,003 === (0.000)
0,000 (10,0007
Yes

T69

0. 1909

0.000=* (0.000)
0,000 (0.0007
0.00= (0.000)
0.00*** (0.000)
0,000 (0.0007
-0.010%* {0.004)
0.p04==* (0.001)
0,000 (0.0007
Yes

o9

0.1744

0.000 (00007
0000 (10,0007
0.000=* (0.000)
0000 (10,0007
0.000* (0.000)
-0.019*%** (0.005)
0.004==*= (0.001)
0000 (10,0007
Yes

T69

02318

The table shows coefficient estimates from regressions with lead arranger fixed effects and robust cluster

standard errors (in parentheses) regarding lead arranger’s 1% CoVaR to his interconnectedness measure.

The dependent variable is 1% CoVaR. The asterisks indicate the significance levels of the coefficients:

*** significant at 1% level, ** significant at the 5% level, * significant at the 1024 level.
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CHAPTER 6 Conclusion

6.1 Conclusion

The research studies the interconnectedness of lead arrangers in the European syndicated market, based on
what characteristics lenders create interlinked networks, and the impact of those interconnectedness
measures on the amplification of systemic risk in the European financial market. The interconnectedness
measure is constructed based on the methodology of Cai et al. (2010).

The extensive literature on syndicated loans, banks’ interconnectedness and systemic risk measures
was analyzed. Interestingly, in the European market, the most popular borrower industries to take out a loan
are chemical and biotechnological, mining and steel, gas and oil, telecommunications are media, and
entertainment industries. As for countries, the greatest deal of syndicated borrowers are companies with
headquarters in Austria, France, Germany, Italy, the Netherlands and Spain.

The examination provides an empirical framework to investigate the patterns of reasons why lead
managers ally with each other, how GIIPS countries predict the alliance creation in Western Europe and
whether interconnectedness in primary, secondary and tertiary borrower SIC codes, and European country
is the major source of economic disruption in the financial world, that leads to contagious propagation and
increase of systemic risk. The role of lead arrangers is very important for systemic risk coming from
syndicated loan market, because, as | found out, they ally based on size and asset allocation similarities,
and saturation of lenders’ collaborations in specific industries or countries can bring the possibility of
collapse of one financial institution to spread the damage across the real economies. Also, banks with larger
market share in the industry or country in the European syndicated loan market tend to contribute even
more to contagious effects, due to having higher credit exposure, distributing larger loans.

As the question for my research was to investigate what is the relationship between
interconnectedness and systemic risk, and whether interlinkages of banks in various SIC code industries
and counties contribute to spreading of financial distress. | obtained interesting results. Interconnectedness
does have an impact on systemic risk measures, though, in the settings of European syndicated loan market,
banks’ networks facilitate spillovers via increasing SRISK, while having little impact on CoVaR measure.
I conclude that, even though creating syndicates and allying into groups is beneficial for both borrowers
and lead arrangers, the risk of repeating a crisis situation can be very high. The negative effects of
interconnectedness, especially repetitive collaborations of lenders of similar size, large market share and
allocation should not be ignored, but monitored and mitigated.

The examination was carried based on 5 hypotheses. First hypothesis states that diversification is
the major motivation to create syndicated interconnectedness. | conclude that diversification and market

share are the most important constituents for lead managers to collaborate in the European syndicated loan
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market, thus lead arrangers not only consider diversification benefits for their portfolios, but also look for
banks with similar market shares to collaborate with. The results are economically and statistically
significant for all built specifications. Market size does not have an impact on lenders’ desire to participate
together in a syndicate. In other words, lead managers with diversified portfolios are more interconnected
with each other, then those with concentrated loan portfolios. Market share explains that larger banks prefer
working with financial institutions that have similar asset allocation in borrower industries. A very
important distinction is that, even though banks become more diversified eventually, their portfolios shift
to be more alike, thus providing contagion and reducing overall diversity in the European syndicated
market. Thus, the hypothesis holds. The second hypothesis is aimed to investigate whether lead arrangers
ally based on their asset allocation alikeness. Interconnectedness aggregated at market level displays
lenders’ incentive to collaborate with banks of similar size and portfolio allocation, proving the hypothesis.
I find out that lead arrangers prefer to unite in the European syndicated loan market based on size (in my
sample are only large banks, hence, large lenders consider large banks for syndicates) and their previous
relationships, meaning corresponding asset allocation.

Next, Granger causality tests propose that saturation of interlinkages in GIIPS countries between
the time span of 2011-2013 significantly predicts the interconnectedness in the Western European countries,
suggesting that there is a certain pattern for syndication managers to collaborate in Europe and their
migration from one European country to another, also as an aftermath of integration.

The third hypothesis says that interconnectedness has a strong effect on the spreading of systemic
risk during the times of recession in the European syndicated market. As having two market-based systemic
risk measures, e.g. SRISK and CoVaR, | decided to split the hypothesis into two, checking for the relation
and impact on SRISK (Ho4) first, and then on CoVaR (Ho5) respectively.

Different results are obtained. Unfortunately, the impact of interconnectedness on CoVaR is not
found. Some of the results are significant, yet they do not possess any economical or statistical power to
explain the effect of interconnectedness on the spreading of systemic risk, using CoVaR. A possible
explanation for that is incompetent sample. The study is conducted based on European borrowers, yet, all
tranches were chosen to be made in EUR only, thus, most lead arrangers are also European or have branches
in Europe, there are not many American companies in the interconnectedness sample. On the other hand,
the obtained and then matched CoVaR dataset contained only 1 European bank, with the rest being
American. That is why my explanation for the results is insufficient explanatory power of American banks
to interpret the times of disruption in Europe. The fourth hypothesis is rejected.

Conversely, the different pattern for SRISK is found. During the times of recession,
interconnectedness does have a direct and positive effect on the increase of systemic risk, thus can be used

as explanatory measure for understanding exposure decrease of lead arrangers used in the sample. In
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specified periods higher portfolio overlap of lead arrangers leads to increased systemic risk in real
economies. Also, interconnectedness in terms of market share of lead arrangers amplifies the influence on
systemic risk, meaning that banks with large market shares contribute more to shocks, when allying in
syndicates. The more lead managers collaborate in the European syndicated loan market, the more their
interconnectedness contribute to propagation of systemic shocks in Europe and the entire financial system.
The fifth hypothesis is proven. To sum up, in my opinion, interconnectedness does build up systemic risk
during times of recession, but large lead arrangers’ market shares are also important, as they contribute to
enlarged interconnectedness’s impact on shock propagation as well. Likewise, as the syndicated loan
market is based on lenders’ collaborations, repetitive interactions with same borrowers can contribute more
to systemically risky outcomes. Thus, the third hypothesis holds.

After conducting the study, | can conclude that in the European syndicated loan market settings,
SRISK is a better systemic risk measure compared with CoVaR, as the former has a direct and positive
relation with interconnectedness, and is amplified when interconnectedness increases, and the latter changes
are not explained by interconnectedness.

Turning to the current settings of the European syndicated market, | can establish that the
syndicated market is safer now, as the financial system is in recovery so far, there are still fewer facility
amounts, then during the rise of syndicated loan market in Europe and times of recession. Besides that,
market-aggregate interconnectedness graphs in section 5 show that interconnectedness of banks based on
their commonalities in asset holdings through syndicated loans has decreased. Both size- and relationship-
weighted interconnectedness measures of 2017 are comparably lower then during crises and even declined
compared with 2016. Yet, that does not mean that systemic risk cannot repeat itself again. As banks like
creating syndicate networks, it is important to take interconnectedness as a serious measure to help mitigate

systemic shock spillovers.

6.2 Limitations, further research and implications
The main limitation of the research is the difficulty of obtaining and matching the data. The LenderIDs
provided by DealScan are specifically for that dataset only, and as the required sample needed a lot of
lender names, and a great deal of Tickers were missing, it was insubstantial to merge the data with other
datasets to get more financial information on the lead arrangers. Due to that some interesting ideas, that
could have made the study a lot better, had to be dropped as unmanageable for self-capacity, as the SRISK
and CoVaR data had to be manually matched with the lenders name in the final sample of
interconnectedness construction, and that is very time-consuming alone.

Thus, as being personally unavailable to construct some variables, for the future research I would

suggest including lead arrangers’ leverage and exposure measures, as both are great for shock propagation
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investigations. Also, as the dataset used for CoVaR mostly accounts for American companies, using a
smaller sample and building up the measure by oneself can significantly change the results for the
syndicated market in Europe.

Another interesting examination can be conducted on separating SIC code industries and
controlling for in which industry the interconnectedness and exposure are the highest and, thereafter, if the
relation with systemic risk measures is corresponding to understand more patterns of both syndicated
interconnectedness and shock propagation.

The results have several crucial implications for regulators. It is important to take
interconnectedness measure of banks giving out large corporate loans into account for the design of
macroprudential policies, as it can be used as a useful predictor of the systemic risk build up. Moreover,
stress tests are still mostly performed on individual bank-level, instead of considering banking networks of
systemically important institutions. Thus, the common exposure and interlinkages’ effect on the aggregate
is not considered, rather, stress tests are calculated on the idiosyncratic level. That is why,
interconnectedness via the interbank market can be a potentially appropriate complementary measure to

distinguish systemically important institutions to add more insight to already existing stress tests.
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APPENDIX A. Borrower company names of the sample before measure construction
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BORROWER NAME

1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440

WALLENIUS WILHELMSEN LOGISTI
WARDLE STOREYS PLC
WARTSILA OYJ ABP

WASHTEC AG

WASSALL PLC

WASTE MANAGEMENT INTL PLC
WATERFORD FOODS PLC
WATERFORD WEDGWOOD PLC
WAVIN NV

WEIR GROUP PLC

WELLA AG

WELLINGTON UNDERWRITING PLC
WELLSTREAM HOLDINGS PLC
WEMBLEY PLC

WERELDHAVE NV

WESSANEN NV

WESTBURY PLC

WETHERSPOON (JD) PLC

WH SMITH PLC

WHATMAN PLC

WHITBREAD PLC
WIENERBERGER AG

WILLIAM HILL PLC
WILMINGTON PLC

WILSON ASA

WILSON BOWDEN PLC
WINCANTON PLC

WM-DATA AB

WOLTERS KLUWER NV
WOOLWORTHS GROUP
WORKSPACE GROUP PLC

WPP PLC

WSP GROUP PLC

WT FOODS PLC

WYEVALE GARDEN CENTERS PLC
XANSA PLC

XCHANGING PLC

XPO LOGISTICS EUROPE SA
XSTRATA AG

XSTRATAPLC

1441
1442
1443
1444
1445
1446
1447

YALCO-CONSTANTINOU SA

YARA INTERNATIONAL ASA
YATES GROUP PLC

YTL POWER INTERNATIONAL BHD
ZAPF CREATION AG

ZODIAC AEROSPACE

ZUMTOBEL GROUP AG

70



APPENDIX B. Lender names of the sample used for interconnectedness construction
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APPENDIX C. Matched lead arranger names with SRISK measure bank names

Lender Country Lender Country
1 |Agricultural Bank of Greece SA [ATE] Greece 31 (Credit Suisse AG Switzerland
2 |Akbank Turk AS Turkey 32 |DNB ASA [ex-Den Norske Bank] Norway
3 |Allied Irish Banks Plc [AIB] Ireland 33 |Danske Bank A/S Denmark
4 |Australia & New Zealand Banking Group Ltd [ANZ] Australia 34 |Deutsche Bank AG Germany
5 [BNP Paribas [Ex-Banque Nationale de Paris] France 35 |F van Lanschot Bankiers Netherlands
6 [Banca Carige SpA Italy 36 |First Abu Dhabi Bank [ex-National Bank of Abu Dhabi PJSC [NBAD]] UAE
7 |Banca Italease SpA Italy 37 |HSBC Banking Group UK
8 |Banca Monte dei Paschi di Siena SpA [MPS] Italy 38 |ING Bank Netherlands
9 |Banca Popolare dell'Emilia Romagna SCRL [BPER] Italy 39 |Intermediate Capital Group [ICG] UK
10 |Banca Popolare di Milano SCaRL [BPM] Italy 40 |Investec Group Ltd UK
11 |Banco Bilbao Vizcaya Argentaria SA [ex-Banco Bilbao Vizcaya SA] Spain 41 |Lloyds Bank Plc UK
12 |Banco Bradesco SA Brazil 42 |Malayan Banking Bhd Malaysia
13 |Banco Comercial Portugues SA [BCP] Portugal 43 |Mapfre SA Spain
14 |Banco Espanol de Credito SA [Banesto] Spain 44 |Mediobanca SpA Italy
15 |Banco Espirito Santo SA [BES] Portugal 45 |National Australia Bank Ltd [NAB] Australia
16 |Banco Internacional do Funchal SA [BANIF] Portugal 46 |National Bank of Greece SA Greece
17 |Banco Popular Espanol SA Spain 47 |Oversea-Chinese Banking Corp Ltd [OCBC] Singapore
18 |Banco de Sabadell SA [Spain] Spain 48 |Piraeus Bank SA Greece
19 |Banco de Valencia SA Spain 49 |Royal Bank of Canada Canada
20 |Banco di Sardegna SpA Italy 50 |Santander Central Hispano SA [ex-Banco Santander SA] Spain
21 |Bank Polska Kasa Opieki SA [Pekao] Poland 51 |Skandinaviska Enskilda Banken AB [Sweden] Sweden
22 |Bank of Ireland Group Ireland 52 |Societe Generale SA France
23 |Bank of Montreal Canada 53 |Standard Chartered Bank Plc [SCB] UK
24 [Bank of Nova Scotia Canada 54 [SunTrust Bank USA
25 |Bankinter SA Spain 55 |Svenska Handelsbanken AB (publ) [SHBA] Sweden
26 |Barclays Bank Plc UK 56 |Swedbank AB [Ex-ForeningsSparbanken-Swedbank Markets] Sweden
27 |CIBC [Canadian Imperial Bank of Commerce] Canada 57 |Wells Fargo & Co United States
28 [Commerzbank AG Germany
29 |Commonwealth Bank of Australia Australia
30 |Credit Agricole SA France
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APPENDIX D. Matched lead arranger names with CoVaR measure bank names

Lender Country
1| Bank of America United States
2|Bank of New York Co Inc [BNY] United States
3{Chase Manhattan Bank United States

4|Deutsche Bank AG Germany
5|Goldman Sachs & Co United States
6|JP MMorgan & Co United States
7|Morgan Stanley & Co International United States
B|Morgan Stanley Dean Witter & Co United States
9(PNC Bank United States
10| Salomon Brothers International United States
11|{Wells Fargo & Co United States
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APPENDIX E. Names of Western Europe countries used for Granger causality test

Western Europe Countries:

1 Belgium

2 Denmark

3 Finland

4 France

5 Germany

6 Iceland

7 Netherlands
8 Norway

0 Sweden

10 Switzerland
11 UK
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