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Abstract

This stug provides an empirical analysis $hadow banking as a factor influencing
crossborderfinancial flows. It builds uporemergingliterature on Shadow banking
and empirical literature on global imbalances and global financial flows. The aim of
the thesis igo test three hypotheses, which relate global financial flows to lending,
change ircrossborderbank liabilities, and shadow banking, respectively. The second
and third hypotheses are tested on gross capital flows, which, in contrast to net flows,
betterreflect financing activities. The results suggest that Shadow banking activities
are related to higher gross capital flowgpéariodswhenthis sector is growing. These
flows, however, tend to dry up when Shadow banking activities level off or decline.
Among other important factors is the output growth differential and global risk
aversion.
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Proposed Topic:

Shadow banking and global imbalances

Motivation:

During the financial meltdown of 2008 and the ensuing global crisis, there was a large
debate about global imbalances in savings, capital flows, and related flows of goods, which
was considered one of the causes of the crisis. In the post-crisis period, external
imbalances, as measured by current account surpluses or deficits, have narrowed down
significantly, as documented by various economists (Lane and Milesi-Ferretti, 2014). In
2014, Barry Eichengreen has already announced that the era of global imbalances ended.
But is it indeed over? Park and Lee (2013) present some arguments why it might not be the
case. Further, Borio and Disyatat (2011) argued, that previous literature on global
imbalances has not clearly distinguished the role of credit creation and financing from net
capital flows, thereby understating the role of monetary factors in the development of large
imbalances. Therefore, there might be further insights to be revealed by analyzing more
recent data, capturing the present financial fragility in Emerging and Asian markets, through
the scope of imbalances. Further, based on the critique of previous models, this work
attempts to test for the role of shadow banking in the development of global imbalances.

Hypotheses:
1. Hypothesis #1: Excess credit growth is a significant determinant of current account
imbalances.

2. Hypothesis #2: Lending activity is a significant determinant of gross capital inflows.
3. Hypothesis #3: Volume of shadow banking activities is a significant predictor of
imbalances.

Methodology:

In hypothesis #1, the thesis will work within a standard framework of current account
models, using a panel with many countries. Annual data from the IMF, World Bank and
other sources will be used to check for the effect of credit growth on the development of the
current account.

Hypothesis #2 will try to build upon recent studies by Borio and Disyatat (2011 and 2015),
focusing more on financial imbalances and gross capital inflows. If allowed by the data, the
effect of the location where financial institutions are based will be tested, in line with Borio
and Disyatat (2015).

To check hypothesis #3, this thesis will work with a dataset of estimated size of shadow
banking sector in different countries provided by a team of IMF economists (Harutyunyan
et al., 2015). This dataset will be merged with other key variables from the model in part 1.
If necessary, interpolation will be used on the control variables and the shadow banking
dataset may be used in quarterly frequency.




Since there is likely endogeneity in the macroeconomic and financial variables which will be
used in this paper, panel VAR models will be tested alongside the standard panel data
techniques such as Fixed effects.

Expected Contribution:

This thesis attempts to use most recent data to inform the debate about global imbalances
and their development after the economic crisis, focusing on the role of banking and credit
creation on the development and persistence of imbalances.

Further, it attempts to connect the standard stream of literature focusing on imbalances with
the emerging literature on shadow banking with the goal to examine whether organizations
which fall under the definition of shadow banking are related to global imbalances in trade
and capital flows. For this purpose, it uses a dataset of estimated size of shadow banking
sector in various countries in a panel or imbalances.

Outline:

1. Introduction and motivation
2. Literature review
2.1 Traditional literature of global imbalances
2.2 Recent challenges
3. Theoretical background
3.1 National accounts and current accounts
3.2 Observed controversies and the role of financing
3.3 Financial sector and global imbalances
3.4 Shadow banking and global imbalances
Data description
Methods
Results
6.1 Estimation of hypothesis #1
6.2 Estimation of hypothesis #2
6.3 Estimation of hypothesis #3
7. Conclusions
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Introduction and motivation 1

| notdrucdndnmoti vatil on

AWe need to increase the transparency
authorities can monitor for sigred excessive leverage and unstable maturity

transformation outside regul ated banks.

The global financial crisis of 2008 anecent developmesin advanced economies

well as inseveral emerging countries brought the interest of pokdars towards the
Shadow banking sectoBhadow banking activities, which also include seatiton

and otheffinancial activities where credit is transformed from investors to borrowers,
were blamed for playing a role in the crisis and consideredat tiornancial stability,
despite being an additional source of liquidity normal economic timesToday,
policymakers are still focusing on addressing the risks of Shadow barikieg.
Financial Stability Board (FSB)for instance, iscurrently concentréing on
transforming shadow banking into resilient maskased finance.

The definition of Shadow banking still not unified and will be discusséala greater
degree in Chapter. n simple termsthe Shadow Banking System (SB®nsists of
institutionsor subsidiaries of financial groupghich engage in similar activities like
banks, but are not subject to extensive bank reguldamples include hedge funds,
money market funds, s&t management companies or even insurance companies and
persion funds which started providing loans. Shadow bayisally avoidregulation

by replacing deposits with otheources of funding, such as short term défance,
they dondt have access to emomebroneiotiskspubl i ¢
and Abank runs o dTheriprobemacanonsegdentligpillowertan ¢ h
the regular banking system throutiteir positions with bankd~urther, as they are
oftenfinanced by investors from abroad, they can play a role in the spdli®verto

other countries via global capital flows.

This study provides an eadytempt to empirically analyse Shadow banking as a factor
influencing crossborder financial flows. Previous theoreticalliterature has

demonstrated links of shadow banking witlstsynic risk and financial fragility and
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hinted ata possible influence of SBS on capital flows and crigmll over
Neverthelessthe literaturgestingthese theoretical modedsnpiricallyand capturing

aggregate effects of shadow banking on capitaldie mostlymissing

Our study connects thikeoretical literature on Shadow bankimigh recentempirical
literature on global imbalances and global financial fldecent development this
literature brought criticism of oldestudies which were largely agnostic to the
existence of the financial sector and financing of compaiiiesre is also another
relevantdebaten this stream ofliterature Several previous studies have criticized an
overwhelming focus on net capital flows (oftenes proxied by the current account
with an opposite sign) dgtle relevant forfinancial stability and macroprudential
policy. Instead, they suggest working wilitoss capital flowsnd their components
which, in contrast to net flowsshould reflect financing activities.Our work is
motivated by this new stream of literature to check for the role of Shadow banking in

Gross capital flows.
The text provides answers to 3 main hypotheses

1 Hypothesis 1Credit growth is a significant determinant of @nt account
imbalances.

1 Hypothesis 2:Crossborderlending activity is a significant determinant of
gross capital inflows.

1 Hypothesis 3: Volume of shadow banking activities is a significant predictor of

imbalances.

Results of the thesis suggest thaa&bw banking activities are related to higher gross
capital flows in the period, when the sector is growing. These flows, however, tend to
dry up when Shadow banking activities level off or declirtee results are broadly in

line with recent literature o@ross capital flows.

The thesis is organized as follows. The first chapter provides an overview of the most
recent and relevant literature on the topic of global imbalances and gross capital flows.
Chapter twantroduces possible links between global imbalances, financing activities
and Shadow banking, by building upon the emerging literature on Shadow banking and
recent findings 0 gross capital flowsThe description of our dataset and data

transformationsised can be found in Chapter 3. Chaptarofers the methodology
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used in this research and the main variables used. Chapter five provides our empirical
research, testing thiereemain hypotheses alongside wétiditionalmodels providing
further insights ito the relationship between Shadow banking liabilities and Gross
capital flowsand mentions recommendations for further reseaildie last chapter

concludes
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1. Literature review

This chapter will first summarize tretandard stream of literature focusinggiobal

imbalances and its main findingshis literature is often associated with the hypothesis

of the gl obal #fs precednghs glappdl finandial drisid-otnteey y e ar s
years, iterature on capital flowkas been focusing exsgvely oncurrent account
imbalanceswhich areoften used interchangeablyith net capital flows (Borio &

Disyatat, 2015Yhistraditionalapproach has faced criticigmrecent yearby leading

economists such as Broner et al. (2012), Obstfeld (26GFtizbes & Wanock (2012),

Nier et al. (2014)Bruno& Shin (2014)r Borio & Disyatat (2015)or notadequately
recognizing the importance of funding patteribese authors suggest that gross

capital flows are much more relevant for policymakers.

Hence, in ouliterature review, we look at the issue from both competing perspectives,
contrasting them and analyzing a possible role of Shadow banking with respect to both.
The traditional models will be summarized in a parsimonious manner in section 1.1,
while the aguments and main findings of the emerging literature on gross capital flows
will be described in subchapter 1.2 along with the potential implications for further
research. Themain observations will be compared with our datéher in the textThe

most elevant parts of literature on Shadow Banking will dsmlysedin the next

chapter, in whictwe focus on the link between capital flows dhe financial sector

1.1 Net capital flows andlgbal Imbalances

The literature of current account (im)balances anccapital flows is very large and
much of it remains agnostic concerning the role that financial sector might play in the
development of imbalances. To keep a parsimonious perspective, we focus on the
literature which tries to incorporate the financial eear financial variables into their
models.Many influential articles focus oshort termcapital flowsbonanzasand
current account reversals, such as Calvo (1998), who identifieallsd sudden stops,

De Mello et al. (2010pr Reinhart& Reinhart 2008). Other economistsuch as
Jaumotte& Sodsriwiboon (201QXhinn et. al. (2011) ocane &Milesi-Ferretti (2014)
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focus on longeterm determinant®©ther works, such dse & Park (2013) or Ahuja

et al. (2012) have a more regional focus.

Among the literature focusing on shéerm determinants of CA or net capital flows,
Reinhart& Reinhart (2008) document that sudden capital inflows are risky, especially
for emerging economiess they increase the likelihood of cridde Mello et. al.

(2010) support this view,highlighing the connection between current account
imbalances and currency as well as banking crises. Compared to previous literature,
they use a novel approach of identifying current account reversals as structural breaks
based a the concept of stationarity. Then they run @&#n model on the resulting
current account (CAjJeversals, which suggests that among other factors, they are
related both to portfolio investment flows arfidreign direct investmentFQl),
although witha different effect of both.0e Mello et. al., 2010) Concerning policy
implications,De Melloet. al. (2010) show that monetary and fiscal tightening would
have a different impact on the reversals, with monetary tightening increasing the
probability of exernal position improvement, while reducing its magnitube. ello

et. al., 2010)

An older paper by Edwards (2004) focused on the reversals of current account deficits
and their impact on the economy. According to the results of his probit model, major
reversals are associated with the sudden stops and have a stronger negative impact on
countries with a more closed economy or a rigid exchange rate. (Edwards, 2004)
Further, current account reversals are significantly related with currency crises,

banking cises and domestic credit creatigBdwards, 204)

Acharya& Schnabl (2010) focus more in depth on the role of global banks in global
imbalances. Its significance is that it tries to analyse the relation between global
imbalances and a part of the Shadmamking sector, in particular conduits set up by
major banks for assétased commercial paper (ABCP) creation andbafance
securitization before the global financial crisis. Their results suggest that ABCP
activities, which is also used as a proxy fioancial fragility by the authors, are not
related to current account deficits, but the authors claim that both could go hand in
hand in the climax of the global financial cris&charya & Schnah2010) Regulation

of financial sector is thus proposesl @n alternative to reducing global imbalances.

There might be a potential to connect some of their methodological approaches with
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that new framework presented by Borio & Disyatat (2016t this process is very

data intensive and thus goeybed the sope of this thesis.

Among the literature focusing on longerm determinanislaumotte& Sodsriwiboon

(2010) focus on theEuro areaeconomiessuggeshg that the main determinant of
current account deficits in was a declining rate of private savingshwias driven by
financial liberalization and rising dependency ratios according to the authors.
Countries, where the population is expected to age fast, as shown by a large rise of the
dependency ratio, thus can expect to see a decline in their saategEhis sounds a

big countefintuitive, but seems to correspond to tifie-cycle hypothesiswhere old

people are dissaving.

Lane& Milesi-Ferretti (2014) conducted a simple crsggtion test on the change of
current account from the period before the crisis till 2012. Further, they tsyinta¢e

the crosscountry varigion in demandoutput,and real exchange movements in relative
terms through the resulting current account game & MilestFerretti (2014) show

that the process of narrowing down large imbalances can be costly,-essge
external imbalances managed to explain a large part of the aggregate demand variation

in their analysis.

Chinn et. al. (2011) provida very comprehensive look on the global imbalances and
their causes. Besides common macroeconomic determinants, capital controls index and
variables depicting institutional quality, they also test for the efiedavings glut
variables. They find some explanatory power for these variables, but not large enough
to account for the bulk of the imbalances. (Chinn et. al., 2011) In this way, their work
couldbea bridge towards a more recent literature, despitesfoguo current account
imbalances. Interestingly, they also found anomalies around the crisis years, which
were not captured by the model, and hint that other factors such as leverage could be

the reason for this observation.

1.2 Challenges from the Gss capital flows perspective

The challenge tthe longheld view that net capital flow mattesme from the critiques
of the savings glut hypothesiEhese authors often argued that previous literature failed

to adequately distinguish between saving asreept from the national accounts and
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financing, which is more closely tied to cash flows. (Borio & Disyatat, 2&1dng
with Borio and his colleaguébstfeld (2012) was among the first economists who
noted that while global imbaices deserve attentias a possible reason for the 2008
global financial crisis, grosspital flows should be of geter interest to policymakers

concerned about financial stability.

Obstfeld (2012) remarked that net capital flows are only loosely determined by overall
savingand investment in each countrifet capital flows measure the difference
between gross capital inflows and gross capital outflows. Héreeareather formed

as a result othese variablesyvhicha e det er mined as a resul
decisions In contrasto net capital flowsgross flows track thbuild-up of stocks of

foreign debt or equity on balance sheets of banks, households, and NFCs, and hence
clearly recorccrossborderfinancing activities. According to Bori& Disyatat, 2011

a strong argument against the excess saving view, which favoured net capital flows as
an explanation of the US financial crisis, is the fact that a breakdown of gross capital
inflows for USA revealed: that most of these inflows came from Europe rater th
from Asia, which has a high current account surplus wis USA.

The topic of Gross capital flows was recently developed into a theoretical model
Borio & Disyatat (2015)who presena strong critique of present models of global
imbalances, claimig that they fail to provide a clear picture of the underlying financial
flows and thus are largely unfit for anticipating financial instabil®pin (2016)
supports this view, stating that lending standards are closely related to the overall size
oflenkcr 6s bal ance sheet s, a nalthegizeoo$ mlantel o ws
sheets. As a recent contribution establishing a model competing with the traditional
view of imbalancesBorio & Disyatat (2015) develop a simple two period model,
which clealy distinguishes trade patterns and the underlying financial flows, which in
theirperspective do not depend on the direction of trade flows. Accordihgitoiew,

we should approach current account as a resource constraint rather than a financial one.
A financial constraint for corporations is rather the ability to turn their goods into cash

and to finance transactions such as paying out wages.

As Broner et al. (2012) described in their stylized facts, gross capital flows and clearly
cyclical and morevolatile than net capital flows. In periods of economic booms, both

investments of domestic households abroad and foreign investments in the domestic

a
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economy rise, while capital retrenchment follows in the bust phase. (Broner et al.,
2012) Large movementsn portfolio flows can further influence asset prices, as
Obstfeld(2012) observes, worsening balance sheet crises. Based on these observations,
we focused hypothesis 2 and 3 on gross capital flows, firstly on their linkages with
crossborderliabilities of banks and then on the links with Shadow banking, which will

be explored more in the following chapter.
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2Theoretical part

In this chapter, we widevelop an understanding of the relevance of financial variables
including the size of the Shadow bankingtsyn for global capital flowsSection2.1

deals withthe financial sectorghding and imalancegrom a more general viewpoint

used for hypotheses 1 and 2isltfollowed by sectior2.2, which introduces Shadow
Banking our key variable in hypothesist8; summarizing both empirical observations

and models from the theoretical perspectiection2.3.1 covers the definitions and
measurement of shadow banking activities, which are a subject of much debate on their
own, with sectior2.3.2building the expected links between shadow banking and gross

flows, which are tested in the empirical section of the thesis.

2.1 Financial sector, lending and financing

The importance of financial sector variables for global imbalances has long been
ignored by the prevailing macroeconomic literatuBmveralprevious studies have
researched the relationship between the development of financial secenuptidn

of macroeconomic imbalancé&aditional studies discern two groups of factors which
influence capital flowsusuallyglobal push factors and countspecific pull factors.
(Calvo, 1998) The push factors often influence capital flows through global liquidity
and risk conditions, while domestic conditiangyht include domestic output growth

and irterest ratedn this view, financial conditions can belong to both categories, with
the global risk appetite often cited as an influential factor. Undertaking of external debt
and credit conditions may be a result of both.

Looking for the connections lve¢en credit growth, banking activities and global
capital flows, a recent paper lhane & McQuade (2014 found a link between
domestic credit growth and international financial flows in the European countries
before the crisisThey hinted thatresearcher should pay more attention to debt
inflows. This seems in line with Bori& Disyatat(2015), who suggest that the role of
crossborder financing is often underestimated. One difference is worth mentioning:

according to Borio, gross flows should be them@incern, while in Lan& McQuade
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(2014), net debt inflows provide about as much insight as gross flows, while net equity
inflows do not have significant predictive power. As such, both essays provide
justification for comecting credit growth witleapitd flows and making an analogy for

the impact of shadow banking on imbalancéss between capital flows, credit
availability and bank asset quality are also confirmed by De BodReg&nyanets
(2012).

In gross flows literatureBruno and Shin (2014) argue both theoretically and
empirically that bank crodsorder flows are closely tied with the bank leverage cycle.

In their model, local banks source their funding through large glodaks, which
stresses the importance of intemoections in the banking sector for one of the
components of gross flows. Hypothesis two of our thesis also goes in line with this
paper, although we present a more parsimonious approach and focus on the effect on

the gross capital inflows as a whole.

2.2 Shadow banking

Academic and policyriented economists as well as the investor commuwingre
alarmed by the spread of shadow banking when the global financial lutisis
particular, the US economy experienced a strikinegcpisgs growth of shadow In&ing

activities, which even surpassed #iee of the official banking sector.

Shadow banking can be seen as a product of financial innovation and demand for non
bank loans and as a means of regulatory arbiti&geuch, regulation plays a large
role inthe development of the SBBke the banks, shadow banks provide liquidity
transformation, maturity transformation and credit transformation both domestically
and crossorder. Further, Shadow banks are often a part of larger financial groups

which provice services immanycountries.

Thusa need to understand the i mpact that
internal and external balanegises So far, most attention has been focused on the
impact on macroeconomic stability within one country. Bstthe world economy
grows more interconnected, it is important to also understand the impact that Shadow
Banking can play in the international f

Sh

0\
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external balance. Exploring this topic and bringing some lretigpirical insights is

the main aim of this thesis.

2.3.1 Shadow banking activities defined

Before we elaborate on the scope of Shadow Banking activities and ways in which
Shadow Banking can impact capital flows, let us first defin€hiere are twageneral
approachg through which Shadow banking can be definede basd onfinancial
institutiors andtheir natureand the second one based on the activities associated with

shadow banking.

The fi nbasdadid i aoompr o akSB (201lsand2045 Bakkisiynonteth e
al. (2011) and Malatesta et al. (2018)hese authors define shadoanking sector as
simply activities of actors other than banks vitiidil the same role in credit provision
and liquidity and maturity transformatioAs such,they ae measured through an
adjusted account of th@ther financial institutions (OFIs).

The competingi a c t-bh &3 ¢ ¢ 0 & [fojpowen oy FPozsar et al. (2010), IMF
(2014), and Harutyunyan et aRQl5). It measureshadow banking activities as
noncore lidilities of banks and eanbank financial institutions that means funding
sources other than deposits, suclmasiey market fund (MMFsharesrepo markets

or debt securities his view is well captured in the definition by Pozsar et al. (2p10

3) : do® hanks are financial intermediaries that conduct maturity, credit, and
liquidity transformation without explicit access to central bank liquidity or public
sector credit guarantees. 0

Besides these two main definitions, literature distinguishes broautbarmlv measures

of SBS.(Harutyunyan et al., 2019)he difference is whether we includgraSBS

balance sheet positior{those held with MMFs, OFIs or banks themseliesjhe

measurer not. If these positions are included, the resulting figure captures the broad
measure of Shadow banking, which is larger than the narrow measure, which is
obtained by not counting such positiodss Harutyunyan et al. (2015) notes, the

narrow measure ould thus exclude cases when a bank holds debt securities issued by

an SPV, while they would be included in the broad measure. To put these definitions
inarealwor | d perspective, |l etds examine the s

and narrow defirtion, relative to the size of GDP andditional banking liabilities.
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In the case of USA, Shadow banking liabilities were larger than core banking liabilities
during the whole sample period, both under the broad and narrow measure. The
difference betweehoth measures is larger than in the case of the Euro area, suggesting
a higher role of intemstitutional positions. Both measures have declined following
the 2008 financial crisis, likely driven by the breakup of MBS market and lower usage
of securitizel assets. Here, we can also observe larger decline for the broad measure

compared to the narrow measure.

Figure 1. Shadow banking as a % of GDRn USA and Euro area

USA Euro area
200% 200%
150% " N____ 150%
100%_—_,—-~__- 100% - —- —
50% 50%
0% 0%
,‘9@\’%&%&%@?&”%&%@& @g”izo%cfg&ié\o;@iz&iz&&
Core bank liabilities Core bank liabilities
Shadow banking (broad) Shadow banking (broad)
= = Shadow banking (narrow) = = Shadow banking (narrow)

Source: own analysis using IMF and OECD data

In the case oEuro area, we also observe a growth in Shadow banking liabilities until
2008 and their subsequent declifidais decline is partially at odds with the FSB
statistics,which suggest that while the interconnectedness between Shadow banking
and the traditionabanking system has declined, the narnowasure keeps rigin

(FSB, 2015). This highlighteow different institution and activitybased definitions

are and suggests that the actibgseddefinition might not correctly capture the most
recent developments in Shadow bankifige figure furtherreflects a greater role that

core banking liabilities play in the European financial sector compared to the USA
while shadow banking israditionally smallerin Europe.Still, our data suggests that

even in the Euro area, Shadow banking reached a greater scale than traditional banking
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liabilities in the run up to the global financial crisis and European debt ddsis.
narrow measure indicates thate8bw banking activities overtook Core bank liabilities
around the years 204003. The broad measure, which shows Shadow banking as
proportionately larger adady before 2001, when our data sample starts, is more in line
with Bakk-Simon et al. (2011), whestimated that Shadow banking liabilities overtook
core liabilities already around 1993. But measurement conclusions differ based on the

definition, as previous literature illustrated in the case of USA.

For the purpose of this thesse decidedo follow shadowbanking activitiesand to

try to glimpse their impact on capital and trade flows rathan defining shadow
banking based on the companies which provide ti&ekproducts wthout having a
banking licencéthe "institutionbased" approachirirstly, this approach focuses more
on the sources of funding of the SB®)ich is usedere to explain thpotential link
between shadow banking activities and imbalances. Secomellsgre concerned that
the short dataset by FSB available today would not geoghough observations and
hence enough degrees of freedom in to model to obtain statistically robust Aesdilts
finally, Malatesta et al. (2016) mention that in the last years, there has been a shift
towards activities which are harder to capture thiaihgirinstitutionbasedneasure.

On the other hand, it is necessary to note that even the attaggd is far from perfect
and that itshouldbe constantly reviewed as new and economically similar activities

may appear over time.

No worldwide accountof the SBS exists as of today, although the monitoring
conducted by the FSB covers 26 jurisdicti
financial system (FSB015).Harutyunyan et al.2015 use a different sample which

covers24 primarily economically advancezbuntries and the Euro Area as a whole.

While most shadow banking activities are located in advanced markets, particularly in

the USA (40%) andJK (with 11%), some emerging economies can surprise with the

size of their SBSChina, for instance, accounts for 8% of global shadow banking

activities according to the FSB (2015).the last years, theectorhas beemgrowing at

a faster rate in emerging countries, with growth rates reaching as much as 30% in
Argentina and Chinen 2014. FSB, 201%

Luxembourg,Ireland, and UK have the largest proportion of SBStheir GDP:
1,516%,1,190 % and 147 %, respective(iflarutyunyan et al., 2015 amEB, 2015)
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In Ireland, the SBS sector is also much larger than the official bankingyr sewl

remained in such position even after the crisis, despite dropping around 50% lower

from its peak in terms of balance sheet siBasgéd on the data barutyunyan et al.,
2015)In the USA\Shadow banks amount to 82% of GDP
based definition and at 118% based on the broad achasgd definition.

According to the FSB (2015), the major part accounting for roughly 60% of the narrow
measure of Shadow banking, consists of collective investment vehicles with features
that makehem susceptible to runs (e.g. money market funds MMFs, hedge dndd
other investment fundsY.here are fundamental differences in how shadow banking
works in various countrie§.or instance, in USA and Chingh&low banking activities

are conducted bgifferent type of companies, through different selling channels and

they use significantly different funding schemes.

Still, some common characteristics can be found. For instance, the following benefits
and risks of the shadow banking sector have bestified Under normal conditions,

there is a wide consensus tHatadow banking activities increase the range of
financing options for households and FiarancialcorporationgNFCs), provide more

liquidity and increase the competition in the financiaks. For households, they
increase the pool of instruments that can serve as an alternative to deposits and short
term savings product3.h e most f r e q ofeSBS aeedhe deptrsexutities t s 0
of OFIs and shares of money market funds (MMFs), wheghasent over 70 % of the

SBS measure used by Harutyunyan et al. (2015).

In contrastjt seems that in more volatile periods, the risks of the SBS loom larger than
its benefits. Their funding, unlike traditional banking deposits, is not subject to explici
government guarantees or deposit insurance. Their loan portfolio also tends to be
riskier. While shadow banks tend to have a smaller leverage and a higher ratio of long
term liabilities to short term liabilities compared to traditional banks, theifitiabi

are at greater risk of runs and dryiag of liquidity. (Malatesta et al., 2016)
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A special area of concern is systemic risk, which can be dangerous particularly if banks

are interconnectedith shadow banking activiti€sThe FSB reporestimatedhe size

of Shadow banking at $36 trillion, using tin@arrow measure of shadow banking
activities in the 26 observed jurisdict®inan amount corresponding to 59 % of output

of these countries. ( FSB, 2015) |1 f we wuse
we reach the number of $137 trillion, which corresponds to around 40 % of the global
financial systemShall this amount freeze in the financial system, it would likely have

dire consequenceblalatesta et al. (201@)ocuments that available data indictitat

at least in the Euro area, the interconnectedness between banks and shadow banks has
increased after the crisisthe share of SBS deposits held by European banks has
increasedSince they are largely shedrm deposits, risks which can arise frdmst
interconnection can be more serio@ the other hand, some polioyakers take a

more optimistic perspective, arguing that alternative methods of financing such as
shadow banking could provide much needed capital to households and NFCs when
banks ar@ressured to delerage their balance sheets. Thalsadow banking activities
could also be a welcomed competition for

they donét stop providing financing at t he

Recent research shows tshadow banking activities are relatively hard to track down.
Firstly, it is important to distinguish Shadow banking activities fromsOFhile there

is a significantoverlap between these categories, géreme OFI which do not conduct
shadow bankingctivities and OFktatistics danot include all 8S activities.Further

we should be consistent in including or excluding Shadow banking activities conducted
by banks themselves. As previous studies show, this category is certainly not
negligible. Acharya& Schnabl, 201p0

2.3.2Possible link between Shadow banking and Capital flows

The next part of the text will attempt to find a possible link between shadow banking

and global imbalances, through its impact on either gross capital inflows or gross

L A more detailed discussion of this issue was provided by HuaRga& n o v $hie Darki Side di

Bank Whol esale Fundingo



Theoretical part 16

capital aitflows. As the first step, let us look at the findings of previous works on

shadow banking and its impacts on the economy.

On the positive side, shadow banking can be a welcomed source of funding for
households as well as for NFCs. Policymakers sucheagdropean Commission are
trying to diversify funding sources for European companies, asrelfance of bank
funding makes European economy prone to systemic risk. The data supports the idea
that Shadow banksrovide additional credit to corapies and buseholdsat least in

the boom phasdt may be households which cannot reach on bank credit as well as
entities which seek alternatives to bank lending which are either cheaper, faster or
provide better customer service. In recent years, instanceslofesuting have been

on the rise in countries such as the UK or Netherlands, wmemtgages are
increasingly provided by nebanksfinanced through liabilitie®ther than deposits

such as insurance companies, pension funds or asset management commanies lik
Black Rock? In the USA,Buchak et al. (2017) document that the share of Shadow
banks in residential lending market has grown from 15% in 2007 to 38% in 2015. While
they focused only on one part of a wider
shadowbanks hold much smaller share of the loans they originate on their balance
sheets (5% compared to close t&@r traditional banks in the USA) with over 10%

of their loans being sold to other bankBuc¢hak et al., 2017)his illustrates the large
degre of exposures between institutiori3uring the boom periodiquidity grows as

a result of this mechanism amee observe most of the aforementioned benefits of

shedow banking

But when the boom goes bust, the risks of the shadow banking sector loenthary

its benefits. As Moreir& Savov (2016) observe, there is a buijfglof shadow banking

risks during the upswing which then leads to larger financial fragility in a recession
likely followed by a slow recoverywWhile banking sector is procyclicahis seems

even more true for the SBS. Malatesta et al. (2016) show that the loan provision by
shadow banks is positively related to GDP growth and negatively relatedriet

2 See more herdttps://www.ft.com/content/2c8045aZ 7£11e690437e34c07b46ef
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volatility or the term structurédccording to their results, there seems t@ls® some

form of crowding out of traditional bank loansfavourof credit provided by the SBS.

The theoretical model dfloreira & Savov\(2016) deserves further attention, because

it illustrates the process through which shadow banking creates finiaistadility. In

their work, they focus mainly on the liquidity transformation role of the shadow
banking sector. An important feature of their model is that they distinguish money
(including traditional bank depositsgpo operations or governmentlated money

mar ket f ushasw) moreyim the fatrm of ABCP or highly rated money
market funds, which allows them tmterpret shadow banking as the process of
transforming assets into shadomoney (Moreira and Savov, 2016) Under normal
conditions, bothmoney and shadow money are close substitutes, which causes a low
spread between them and causes shadow money to become a popular $oodasgof
according toMoreira & Savov 2016) Harutyunyan et al. (2015) observed that the
funding structure in the eaomy mightindeedbe changing during the business cycle
and that the noncore liabilities, associated with the shadow banking sector, are more
volatile than core liabilities.

When the uncertainty riseshadow moneyecomes illiquid and ceases to be a good

substitute to money. At this point, authors show that shadow banking almost evaporates

and leaves the economy with a persistent credit crunch. (M&esavov, 2016) As

i nvestors in the ecsaRossye tmo arieless podvdugtivel s mor e
the economy recovers from the crisis in a slow marfP@&zsar et al. (2010) suggests,

that these issuesnay be a result of lack of access to deposits insurance and
precautionary facilities of central banks for siiadbanks and that in the recent crisis,

they were one of the reasons why the FED had to experiment with unconventional

monetary policy instruments.

As securitization is one of shadow banking activities, the resultstadrya& Schnabl

(2010) come into question heféocusing on netapital flows, authors of this study

have found no relation between the location of banks in either surplus or deficit
countries and their ABCP issuing activitieAcharya& Schnabl, 2010) This reku

poses a challenge for the hypothesis that shadow banking activities are related to global
imbalances. Since the authors did not benefit from the knowledge of newer methods of

shadow banking measurement, as presented by the research teantkefra@B
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(Bakk-Simon et al., 200)1andthe IMF (Harutyunyan et al., 2015and did not try to

link shadow banking activities to Gross capital flows, which are likely to follow
financing activities more closely than net capital flows, we believe that our model can
bring new insights into this topitane& McQuade (204) showthat bank wholesale
funding decisions are likely intertwined with capital flows and in particular net debt
inflows?, stating that this also likely applies for shadow banking activifiesauthos
conclude that more concretenechanisnconnecting the two should be established
and thafurther research of the process is needed.

Such mechanism might be explained by an emerging literature of shadow bank
mapping Errico et al. (2014) were mapping funding and lending positions associated
with the SBS in the USA. They confirm the existence of vast interconnections across
the borders and sectors, including for instance large amounts owed by French, British
and Dutch nks to US prime MMFs. (Errico et al., 2014).2016, a team of ESRB
economists (GrilleAubert et al., 2016) followed with a mapping exercise for shadow
banking in Europe. They provide useful insights into the flows across sectors,
documenting that shado banks mostly channel funding from ICPFs (insurance
companies and pension funds), credit institutions and households to NFCs and other
credit institutions, with much of the EMbased shadow banking done by financial
vehicle corporations. (GrilleAubert ¢ al., 2016)While there are many findings that

can be found in this literatur&rrico et al. (2014) warn thatt is still very new and

relies on simplifying assumptions to fill in data gaps.

Shadow banking activities are often conducted by large €iahngroups with
operations stretching across bordéus extreme example of a financial group financed
largely through noncore liabilities of both domestic and foreign origin was Northern
Rock. This British lender faced a modern bank run in September Rigit before

this event, 77% of its liabilities came from sources other than retail deposits (Shin,
2009). These sources suddenly dried up, causing an urgent lack of liquidity for the
bank. The rapid rise of this institution, with assets growing from iflion Pounds
sterling in 1998 to 113.5 billion pounds in 2007 illustrates the role of-cume

liabilities in providing greater liquidity in periods of credit booms: as total assets grew

3 Debt flows are one of the components of portfolio investment flows
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more than five times, its "traditional” retail deposits wenbypnere 130%, declining

as a share of liabilities from 60% to 23%. (Shin, 2009) Based on a Northern Rock
Annual report 2006, Shin (2009) documented that a significant proportion -@omen
liabilities of this company came various regions abroad, includis\, Asia,

Australia, and European economies.

One might wonder why such large interconnections were not noticed by many policy
makers even beforthe crisis. Avdjiev et al (2037 might provide an explanation by

illustrating that net capital flows, whickere in the spotlight instead of gross capital

fl ows, can easily hide the Around trippin
shadow banks and results in much higher gross capital flows compared to net capital

flows. In line with that,Shin(2016)pointed out that the size of these flows has grown

by more than 200% between 2002 and 2007 and that the inflow to the USA is clearly

linked with the outflow. This is consistent with Broner et al. (2012) as well as our

observations on the quarterly IMF datmple.

Shin (2016) illustratesheseaggregatdinks between capital flows and financing
activities through crosborder banking claims, which we later use in hypothesis 2 to
form a logical bridge towards the role shadow banks play. He describes the
interconnection between the USA and Europe through gross capital flows in the
foll owing wagy flTdw teoul t-edi gfpiomyg ot heef Ada
intermediated by the large European banks which raised wholesale funds by using their
US branches to bmow from US money market funds, ship the funds back to
headquarters and then recycle the proceeds back to the United States by purchasing
securities built on mortgages of US households. A large chunk of US subprime
mortgagesvasf i nanced t ha0K5, pwid)giverthig, iehaie trying to see
whether the crosborder financing activities intermediated by shadow banks can have

a significant aggregate effect on global capital flows.

The literature on gross capital flowsggestshatit is possibéto show dink between

credit provision, shadow banking and imbalances, but it might be as well a spurious
relationshipWhat is not surprising is that gross capital flows aregyaical, similarly

to the size of shadow banking. Thuge can expect a positive correlation between

shadow banking incidence and capital inflows and with gross capital outflows.
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What is harder, however, is to illustrate the possible link or in other words, to show
why this relationship is likely more thaa correlation If we assume thashadow
bankingbecomes a desired sourceadflitional credifor nonfinancial corporations or
householdsvhen the official banking sector is facing difficulties to meet the rising
demand for credit, we can assume ttlas caital is not sourced from domestic
deposits. Insteadfinancial groups create securitized assets, sell them to foreign
investors and thus can finance domestic lending activities logic might make
sense, if we consider the shift of borrowers towardsemeky sources of credit in the
boom phase. This was theoretically 1illust
1 9 7 with the SBS described through this framework by McCulley, 200€)oAgh

this proposition is largely controversiakcent empiricestudies support the idea that

the financing mix is changing with the business cycle. For instance&Shinm (2011)
showed that as demand for credit grows, banks have to seek for additional sources of

fundingand that these sources are likely abroad

Within this theory, we assume that it is a rational choicardggr for banks or nebank
financial instituions to engage in SB activities, because they can increase their profits
by being able to lend more domestically and attract other sources of datoittie
country. But as the global financial conditions (captured for instance by the VIX index)
worsen, this choice can easily turn suboptimal and result in illiquidity and greater
losses.

Another possible effect to consider could be that when thepB&®nce in a particular
country is increasing, it is becoming a financial centre of its own. Though not
necessarily a traditional financial centre, it could also lead to heightaednore
volatile gross capital flows, which are typical for financial tes as shown i€hinn

et al.(201D).

Domestically, the SBS is assumed to be an alternative lending channel rather than an
alternative saving channet line with Shin & Shin (2011)As such, SBS could also

be directly tied to financial frictions, sindeis more likely to be present in countries

with larger borrowing constraistduring the sameime period If the relationship
between capital flows and SBS activities holds, we could interpret the role of SBS as

reducing financial frictions during the boom phase by lifting the borrowing constraint
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and as increasing financial frictions in crisis periods, wthensupply of capital from

abroad is suddenly cut.



Data 22

3Dat a

Quarterly data from various databases was used in this thesis. First of all, as it is very
hard to obtain reliable data for the Shadow banking sector incidence thioesanf a
previous IMF pape(Harutyunyan et al., 201%)ere contacted and kindly provided a
datasetvith their estimate for the size of shadow banking in 25 countries and the Euro
Area. This dataset is further described below. After the inspection of this dataset, the
search for dter important variables continued, with the aim to obtain observations in
quarterly freqency for the same countrample and for the identical time period of
2001Q4 and 2014)2. The data sources atescribedn Figure2 and the summary
statistics for te mainvariables used iour modek can be seen iRigure3.* A more
detailed data inspection follows along with a description of data transformation which
were used in our empirical analysmhile summary statistics for all the variables used
are in theappendix

Figure 2: Variable description and sourcegbefore data transformation)

Variable Description Source From To Frequency Units

Gross fows  Gross capital flows IMF 2001 Q42014 Q2quarterly  in Milion USD
Gross inflows  Gross capital infows IMF 2001 Q42014 Q2quarterly  in Milion USD
Gross outflows Gross capital outfows IMF 2001 Q42014 Q2quarterly  in Milion USD
FDlifiowspc FDI fows, gross IMF 2001 Q42014 Q2quarterly in Milion USD
Otherflows Other investment flows, gross IMF 2001 Q42014 Q2quarterly  in Milion USD
Portfolioflows  Portfolio flows, gross IMF 2001 Q42014 Q2quarterly  in Milion USD
SBS Shadow banking liabilties Harutyunyan et al. (2015) 2001 Q42014 Q2quarterly  in Bilion NC
Crisis Crisis Dating Duprey et al. (2016) 2000 M92014 M1 monthly dummy variable
RGDPgr Real GDP growth rate OECD 2001 Q42014 Q2 quarterly  per cent

IR Short term interest rate OECD 2000 Q42014 Q2quarterly  percent
GovBonds Government bonds IMF 2001 Q42014 Q2quarterly  per cent
KAOPEN KAOPEN Chinn and Ito (2006) 2001 2014  annual normalized index
VIX VIX index CBOE, FED 2001 Q42014 Q2 quarterly  index

REER REER IMF 2000 Q42014 Q2quarterly  index

BMgr Broad money growth rate IMF 2000 Q42014 Q2 quarterly  percent
Reserves FX Reserves IMF 2000 Q42014 Q2 quarterly  milion USD
BCL Bank crossborder liabiities BIS 2000 Q42014 Q2 quarterly  milion USD
BCC Bank crossborder claims BIS 2000 Q42014 Q2quarterly  milion USD
Credit Credit to private nonfinancial sector ~ BIS 2000 Q42014 Q2 quarterly  percent GDP
NGDPbnc Nominal GDP (annualized levels) OECD 2000 Q42014 Q2quarterly  in Bilion NC
NGDPMUSD Nominal GDP (annualized levels) OECD 2000 Q42014 Q2quarterly  in Milion USD
CA Current account IMF 2001 Q42014 Q2 quarterly  in Milion USD
FA Financial account IMF 2001 Q42015 Q2quarterly  in Milion USD
ER Exchange rate (period average) IMF 2000 Q42014 Q2 quarterly NC per USD

4 Summary statistics for other variables available in the appendix.
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The need for the country sampleequency,and time period to match the IMF study

of Shadow banking is cldg a limitation of this model and reges the resulting
models to be quite parsimonious. It is, however, the wdlisticapproach we found

to run an empirical analysis of Shadow banking and its impact on global capital flows
and imbalance<Greater reporting and monitoring of quarterlya8bw banking data

would be recommendddr these phenomerta beanalysednore thoroughly.

Figure 3: Summary statistics(main variables only)

Variable Obs Mean  Std.Dev. Min Max
GrossFlowspc 815 26.31 40.57 -130.8 2494
Grosslinflowspc 815 13.61 1991 -61.61 124.2
GrossOutflowspc 815 12.70 20.87 -69.14 128.0
FDIflowspc 815 10.32 21.39 -14.08 180.3
Otherflowspc 815 7919 2484 -161.0 133.7
Portfolioflowspc 815 8.072 10.11 -26.89 43.64
SBSg 783 0.367 3.882 -19.65 29.66
SBSg Crisis 583 0.208 3.219 -18.18 29.66
Crisis 612 0.389 0488 O 1
BCLg 721 0.262 5.216 -46.48 18.77
Creditg 750 0.598 1.409 -4.200 5.700
CApc 815 -0.587 4.637 -15.57 12.29
Source: aut hords tabl e

As summary statistics showgross capital flowgnormalized as a share of GDP,
similarly to other variables) appear very volatiléhey are ranging from 249.4% of
GDP t0-130.8% in the periods of strongest capital retrenchment, with a mean value of
26.3% of GDP for a typical country in our data sampteken down into gross inflows

and outflows, both components show similar values and similar wglatithich is

likely caused by theirecemove ment s and whattr iippikmg wanf aca
Their comovements will be discusddateralong with tle more dedled breakdown

into FDI flows, Portfolio flows and Other investment flowe highest values for FDI
flows are caused by the Netherlaml2007 and they can be considered-standard.

This also causes relatively high variance in FDI flowsun sample, both in absolute
terms and relative to portfolio flows. As we discuss further in this section, this anomaly

does not appear in case of the largest economies and seems to be driven by outliers,
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which is another argument for clearing the data@arinom these outliers, which could

bias our results.

Shadow banking growth as a percentage of GDP stood at 0.37% in an average quarter,
ranging from-19.65% of GDP to 29.66% of GDP. In periods of criSisadow banking
liabilities were slightly less votde in our data sample, although their range was

comparable to the data in normal periods.

The current account balance as a percentage of GDP iktsgilaround a slightly
negative level of 0.5875, varying betwedb.57% and 12.29%. This is quite hig
variance for a sample of mostly advancedneenies, although it is probably a result

of the major economic crisis that took place in 2008. Also, the standard deviation is
much lower forthe current account balance than for gross capital inflows of gross
capital outflows, which corresponds to the findings of previous authors (Broner et al.,
2012)and is discussed in subchaptet.3

3.1 Gross Capital Flows

Concerning the gross capital flows, empirical papers focusing on them are still
relatively scarce. This is partly due to large tradition of analyzing net financial flows
which correspond to current account balance in the BOP and partly due to data
collection issues. Data on gross capital flows are typically restricted only to some
countries for quarterly frequeneyndmissing for some in annual frequency. (Alberola

et al., 2015)

Alberola et al. (2015) and Broner et al. (2012) both present similar appraaches
obtaining gross capital flows. Broner et al. (2012) defines capital inflows by foreign
agents (CIF) and capital outflows by domestic agents (COD) with net flows set as CIF
i COD and gross capital flows as CIF + COD. Similarly, Alberola et al. (2018 wo
with gross foreign inflows and gross domestic outflomtsich can further be classified

by type into FDI flows, portfolio flows (consisting of equity and debt flows) and other
investment flows. Here, the approach of Broner et al. (2012) is followdatamaur
endogenous variable for models 2 and 3. Quarterly datatfreliviF were used and
Gross capital inflows and outflows were calculated from FDI flows, portfolio flows

and other investment flows. For some countries, data on assets and liabilities in
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derivatives were available, but these were not included to the Gross capital flows,
corresponding to the approach taken by the literaklioeeover, they were sometimes
missing on a systematic basis, such as since 2004 in the case of the Netherlahds, whic
reported them previouslyThe resulting variable was normalized by the size of

economy, to prevent results from being driven by a handful of largest countries.

Gross capital flows are composed of two key elememapital inflows and capital
outflows. As previous studies, especially Broner et al. (2012) and Borio & Disyatat
(2015) show, little attention is given to these variabldsis,this subchaptetries to
briefly explain the empirical observations on gross capital flows which we can see in
our data sample, as well as their breakdown into between the most important parts. The
beginning of this inquiry is the breakdown of gross capital flows into two broad
categories: gross capital inflows and gross capital outfloased® on our datahé
relationship between Gross capital outflows and inflows is positive and close to linear.
With either the traditional Broner et al. (2012)adternative definitionwe seea very

high regression coefficient 698 or 0.94 respectively. The relationship between them

is very similar to the one revealed in Broner et al. (2012), despite the different country

sample and frequenéyWe include a similafigure below.

Figure 5: Relationship between gross
capital inflows and outflows in our
data sample
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5 This was also checked on the data sample by Broner et al. (2012), with time period set to match ours.
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There is also an alternative approach for determining Gross capital inflows and Gross
capital outflows presented Banust RieraCrichton(2013). This approach notes that

we should distinguish negative values of Gross Inflagisetrenchment of capital by
foreign investors and negative values of Gross Outflows as capital retrenchment by
domestic investors and treat it differently, adding them to outflows and inflows,
respectively. This alternative measure of Gross capitamissfiand outflows was also
constructed and tested in this paper, but the differences in estimation results were
negligible.

Another factor tcanalyses the breakdown of Gross capital flows by type of activity
from which they arise. These include Foreign Direct Investments (FDI), Portfolio
investments and Other investment flows. In is interesting to note that Gross flows are
most correlated with Othémvestment flows (correlation coefficieat 0.8), then with

FDI flows (0.7) and only then with Portfolio flows (0.53). Correlations between these
types of flows are much smaller, with the highest value of 0.31 for Portfolio flows and
Other investment floa. The above results are for data which has been seasonally
adjusted, but forunadjusted data, Other investment flows still have the largest

correlation coefficient with Gross flows.

Figure 6: Decomposition of gross capital flows
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Other investment flows are alsbet most volatile among these.rfuisingly, in the
restricted sample of countries, FDI flows are somewhat more volatile than Portfolio
flows. But this is not the case for the largest economies such as USA, UK, or Germany.
Netherlands and Belgium primaritlyive this result. During crisis periods, volatility of
Other investment flows increases and contributes to larger volatility of Gross capital
flows. While correlations among types of flows during crisis periods decline, the
decline is clearly the weakefstr correlation between Other flows and Gross flows in

total.

This large volatility in Other investment flows along with the results which will be
described further, suggest that more attention should be paid to Other investment flows.
Comparisons baseddhe level of VIX index also suggest large importance of Other

investment flows in periods of financial stress.

3.2 Shadow banking incidence

As discussed in Chapter 3.5, there are different definitions of the Shadow banking

sector and we choose to follow the approach of Harutyunyan et al. (2015) and to work
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with their broad definition of SBS, which includes not only other financial institutions

but also activities which banks are financing through-care liabilities.

The size of Shadow banking liabilities was originally a stock variable and clearly non
stationary, therefore it had to be converted to a flow variable. Additionally, the data
was available in billions of national currency (NC) and thus hardly comparable to other
data, which were mostly in millions of USD. First, the data was standardized by
nominal GDP of a particular country in billions of national currency to allow us to use
these data in a way consistent with other measures and to account for the size of
countries. Further, a transformation into a quarterly growth rate was applied, to obtain

a flow variable.

As previous studies show, data on shadow banking have to be tnétategecial care

and collected from different databases. B&kion et al. (2011) have estimated the
size of shadow banking in the Euro area countries in which they followed the FSB
approach of defining shadow banking based onbemk financial institubns rather

than by their activigs.For the purpose of this thesis, a more comprehensive database
by Harutyunyan et al. (2015) seems more relevant, both due to the ability to better
encompass risks to financial stability through their measure and bexfahsearger
country sample. The authors of this recent study have focused on quarterly data on 26
jurisdictions (25 countries and Euro area as a whole) ranging from Q4/2001 to
Q4/2013.

Financial Stability Board (FSB, 2015) uses its own metric to meabkaow banking
activities. This measure is quite different from the one used by Harutyunyan et al.
(2015) as it includes the shares issued by investment funds and, more importantly,
excludes bank liabilities. This approach reflects the traditional pdiniesv that
shadow banking is happening outside organizations with a banking licence. The
greatest difference between the two measures is in the case of Euro area countries,
where the FSB estimate is much higher and tends to rise even after 2007, while the
IMF estimate is declining in the pestisis period. (Harutyunyan et al., 2015) The FSB
data are unluckily available only since 2010 and in an annual frequency, which does

not provide enough observations.
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Due to many measurement issues and the complefixisecise estimation of the size

of shadow banking which goes beyond the scope of this thesis, the dataset kindly
provided by Harutyunyan et al. (2015) is used as a key estplgrvariable. Out of the

two measured mentioned, the broad measure of Si&®wherdpasedon he aut hor 6s
commentsthat it should be more useful for assessments of financial stability.
(Harutyunyan et al., 2015) Details about their approach as well as a more thorough
discussion of alternative measurement methods are outlingteinpaper as the

debate on proper measurement of shadow banking is large and covipldescribe

the resulting size of shadow banking and its changes before and after the financial crisis

below, with a focus on selexxtEuropean economies.

Figure 7: Shadow banking as % of GDP (broad measure foa sample ofEU

countries)
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Source: own analysis using IMF and OECD data

Among European countries, we can observe large differences in the estimated size of
shadow banking liabilitie Figure 7shows only seleet European economies. Very

high volumes of shadow banking adtiles are typically found in financial centres such

as UK, Ireland, or Netherlanddn the other end of the spectrum, Slovakia had almost
no shadow banking activats. A country with the largest shadow banking sector
relative to the size of the economy is Luxembourg, with noncore liabilities as high as
2500% of GDP in 2001 and declining to the level close to 1500% of GDP.
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As we can see in Figure 8hadow banking &as on the rise before the 2008 financial
crisis, in almost all countries. The growth was the strongest in Ireland, where noncore
liabilities have boomed from 395% of GDP to 944%. As we will see further, most of

this growth has been wiped away in the engdimancial crisis.

After the crisis, shadow banking activities have been shrinking in all but 3 countries in
the samplédased on Figure.9n most countries, the decline was within 0% and 40%
of GDP, while it was much more pronounced in Belgilm®and,and Luxembourg,
which declined by a stunning 1117% of the GDP and would effectively dwarf all other

countries shown on the sarfigure.

Figure 8: Compound growth of shadow banking liabilities between Q4 2001 and
Q3 2008 (% GDP)
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Figure 9: Compound growth of shadow banking liabilities between Q3 2008 and
Q4 2013 (% GDP)
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3.3 Other variables

Current account and financial account

Current and financial account quarterly data were obtained from the IMF. Current
account data are used in Model 1 and in the Model 3 extension. While some authors
work with Current account balance relative to the main trading partnedgaidged to

use it unchanged, to keep the model more straightforveasgkecially as the focus of

the thesis in on capital flows in and out ofjigen country The only transformation
applied was normalizing CA by gross domestic productgfan country.Financial
account data wergypically used tocrosscheck if the model suggests relationships
between variables which are economically sensbl@é analogic data transformation

was applied
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Credit growth

The growth of Credit to private nonfinancial sector is a typical measure of lending
activity. It includes both credit available to households and NA®& data was
obtained fromthe BIS databasein quarterly frequency. In contrast witthe
methodology usgbylLane & McQuad€2014), we are interested mainly in shderm

effects of credit growth and thus cannot use the change of credit over the period of 5
years. Instead, we match the data frequency of other variables in the sample and work
with quarterly gowth rate of credit to nonfinancial sector.

Bank crossborder lending

Bankcrossborderending is an activity which we expect to be correlated with Shadow
banking activity and to be concentrated in the main financial centres. The data can be
obtained fomtheBIS Locational banking database. Originally, this data was obtained
as a stock variable tracking Backossborderliabilities, since SBS is also defined
based on liabilitiesather than claims on the counterpartyotighout the thesis. A
quarterlygrowth rate was then applieBank crossborderclaims were also obtained
analogically, to check if we observe similar patterns.

Capital openness

Concerred over sudden stops and reversals of capital flows, especially in the case of
shortterm speculative capital, countrie®metimes regulate capital inflows and
outflows by a set of capital control measures. The tendency to regulate capital flows
applies mody to emerging markets and has diminished considerably already in 1980s
and 1990sDuring the 2000s, liberalization of capital flows continued in countries such
as Slovakia, Sloveni&yprus,or Korea.Some exceptions are the tightening in capital
controlsfrom countries outside EU, which we can see in the data for Cyprus and

Sloveniafollowing the global financial crisis and European debt crisis

A countrydéds openness to foreign capital 1
measureand is often captuseby theChinn-Ito indexof capital opennegKAOPEN).

KAOPEN index is derived from the IMF data on capital controls through principal
components analysi¢Chinn & Ito, 2006) One possible disadvantage of KAOPEN

index is that it is a dgure measure, foaed on theolicies implemented bgpecific
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countries, while pevious studies report that-iecto capital openness can differ quite
significantly across time periods from-flee measuwes. (IMF, 2012But as defacto
measures are derived directly from giee of Gross capital flows, they were not an
option for measuring the intensity of capital openness in our m&d®BPEN is used

in the original form in our empirical analysis, whereas a higher value of KAOPEN
stands for a greater degree of capital ogss with a highest value at 2.@ounded to

the nearest decimal complication for our analysis focused on short term changes in
capital flows is the absence of this data in a quarterly frequency and the fact that capital
controls change only from tinte time, in larger steps. As we can observe in the model
results, this likely explains the statistically insignificant ¢méént across model

specifications.
Output growth differential

Broner et al. (2012) shows that global capital flows arecguotical and tend to rise

the upswing of the economic cycle and retrench during most severe economic crises.
This occursboth due todomestic investors investing more abroad and positions of
foreign investors from a perspective of a particular economy also increase

substantially.

We concluded that a construction of output gap to capture a precise measure of each
countr vy o0 sclebvoutdibe leegosd the gcope of this pagred that the most
common filtering methods such as HP filter could leave us with a questionable gap
measure in the last years in the samitias we focused on output growth differential

as a measure suitable foomparison across countrig3utput growth differential in

this work was constructedsing theOECD real GDP data by subtracting the time
varying average GDP growth rate from the data for each country.

Interest rate differential

Similarly to the output gowth differential, we would also expect the interest rate
differential to be related to the global movements of cagfabrt term interest rates
capture the time cost of mongyeach economy andfluence the cost of capital and
investment decision#\t the same time, in global bond markets, higher interest rates
attract capital from abroad, compared to countries with lower interest rates and the

same level of risk.
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As our measure, we usige data on threenonth money market raté®m the OECD

which we convert to interest rate differential by subtracting variable méhe.
selection of short term interest rates as opposed to long term interest rates is paramount
to ensure that the term structure of interest ratesachcountry andquarterand
country-specific risk do not bias the resulRisk conditions are then captures by

separate variables, as described below.
Risk conditions

Apart from potential gain and liquidity, perceived risk plays a large rolennv e st or 6 s
decisions. Two types or riskarm be distinguished: countspecific risk and global risk

conditions, which influence overall i nvest

Countryspecific risk is often captured through government bond yields to maturity of
a particular country relative to other countridghen perceived countigpecific risk
grows, we expect investors to be less likely to move their capital to the country in
guestion, which would reduce gross capital flows. They might at times consider a
retrenchment of their capital to the domestic ecopoCountryspecific risk is
obtained as a risk premium on government bonds, compared to the prevailing short

term money market rate, based on IMF and OECD data.

Global risk conditions could also influence global capital flows as an increase in
perceivedrisk or higher risk aversion of investors typically leads to a capital
retrenchment from countries with heightened economic of political tiskards se

called safe heavenSimilarly, heightened risk aversion can also put more pressure on
economies witHarge foreign debt and potentially lead to sudden stops. Similarly to

many previous authors, we use the implied stock market volatility index VIX,
someti mes known as the Ainvestor fear gau
FED and CBOE data sources.

Risk conditions can also impact the leverage of individual market players as well as in
the overall financial system. This especially applies to mdrlsed liabilities of

financial institutions, which can suddenly be less available, when risk conditions
worsen substantially. This is also documented by Shin (2009). Hence, it is critical to
check whether the situation is much different in periods of "normal” risk and periods

of heightened risk.
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Crisis dating

As highlightedin the theoretical section, the relationship between gross flows and some
of the main model variables, especially shadow banking occurrence, might be different
during nor mal times and crisis periods.
(Duprey eta | . 2016) to check for such effect.
financial stress which combines information about (i) the volatility and (ii) large
variations about each of the bondguity, and foreign exchange markets, as well as
(i) the crosscorrelations between each market segment. (Duprey et al., 2016). This
variable was originally available in monthly frequency and was transformed as a
dummy variable, which takes the value of one if there was a period of financial stress

in at least onef the months in the respective quarter and zero otherwise.
Exchange rate

Besides interest rates, investors are also likely to be influenced by exchange rate
movementsWhile in the long term, economic theory predicts exchange rates to adjust
to the rateof inflation, in the short term, we see various violations of this adjustment
process. Henceforth, short term interest movements may influence the value of assets
and liabilities for foreign investordlet capital flows and current account balance is
alsolikely to reflect different relative prices of goodswhich can be considered a
reason to include the Real effective exchange rate (REER) in our models on net flows.
Both variables were obtained from the IM&tabasén quarterly frequency, REER as

an index and exchange rate as the ratio of national currency per USD.
Official reserves and offshore status

Official foreign exchange reserves are held by central banks to prevent adverse impacts
of sudden stops in capital flows or their occurredseChinnet al. (2011) highlight,

past reserves can also encourage fessign reserves accumulation in the periods
ahead and hence a weaker current account. This is in line with our rBst#son

foreign exchange reserves were retrieved from the IMF with glyaftequencyand

they are used in our models of net capital flows

Following the approach ofhinn et al. (2011), we also tested a special bfire
variable for financial centres was defined basethetMF methodology and applied
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for Cyprus, Ireland, uxenmbourg, and Malta. This variabkuffered from a lack of
observations and thus could not be properly used. In the models where it was tested, it
appeared not statistically significait.similar case was testing of the broad money
growth rate, retrievettom the IMF data.
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4 Met hodol ogy

Methodologically, there is little direct guidance to be found for models of Gross capital
flows. As mentioned before, empirical literature on gross flows and shadow banking is
largely missing. Therefore, we look for methodological inspiration at thetliteran

net capital flows. Previous studies on global imbalances have used two main
methodological approaches: probit model or panel data approaches. Some interesting
specifics are mentioned further in this section. In this study, we stick to panel data

methods for the most part.

Bakk-Simon et al. (2011) used an OLS model with heteroskedastoityistent
standard errors witmanydeterminants. They interpret the current account balance as
a function of net foreign assets, general government balanckalaiice, old age
dependency ratio and population growth rate. It also accounts for financial centres and
fixed time effects.

Chinn et. al. (2011) use quite a comprehensive model including the government budget
balance, private credit creation as a praqfihancial development, their own measure

of financial openness and a measure of legal and institutional development. Further,
they useseveralmacroeconomic and poliaglated control variables as a part of their
panel of noroverlapping 5 year average&Chinn et. al.,, 2011) The use of credit
creation as a proxy for financial development should be subject to closer scrutiny.
While advanced economies with more developed financial markets tend to produce
more credit for nonfinancial companies and hous#g)dhis variable is also likely to
change across the business cycle, which means that it can be an interesting variable

even for shorterm models.

Lee & Park (2013) take a different approach by estimating the value of US security
holdings by various amtries through a gravity model with a Poisson pseudo
maximum likelihood estimator. In further specifications, they used dummies for their

region of interest, Southeast Asia, and dummies for individual countries.
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Lane & McQuade (2014) ran an IV regressiorry to find the effect of capital flows

on domestic credit growth. This triggered some changes inethdts, hinting at
endogeneity. To check our results against endogeneity, we also test model
specifications with instrumental variables, specificaBLS models.

Concerning the location of financial institutions, most previous studies used a dummy
variable to indicate whetherspecificcountry is an offshore financiakentreor not.
Recent statistics from the BIS, however, might provide more irssight this issue
compared to a dummy variable, as their data directly show the size of Bank cross
border claims and Bank crebsrder liabilities. This should be a fitting proxy for a
financial centrestatus of agjiven country, because being a finanaahtreeffectively
means controlling financial entities located outside the domestic market, either as direct
subsidiaries or by holding another type of stake in such companies. The dummy
approach is attractive by being parsimonious, but might hide impantghts. Also,

as shown later, the data used in this study unluckily do not include many offshore
centres Still, annual data from previous studies show that Gross financial flows going
to or from offshore financiadentresndeed might play an importarole. (Cinn et al.,
2011)andErrico et al. (2014) work with the Global Flow of Funds framework, looking

for the countrysector pairs in crodsorder claims on US banks and rosnks.

This study uses mostly short term panel data and tries to applgneraghods to test

our main hypotheseGenerally, our models are basediom unobserved effects model

W W @ O , where represents the unobserved effect andstands for
idiosyncratic errorsTo see clearly the effects oéterogeneity in our data, we construct
four main types of modelpecifications(1) pooled OLS, (2) Fixed effects models, (3)
Two-stage least square models (2SLS) and finally, (4) 2SLS models with fixed effects,
which can be considered most robust in ighatlof crosscountry heterogeneity and
possible endogeneity issuésthe specifications where 2SLS method is used, we first
instrument all explanatory variables with their lagged valldé® selected model

specifications aras follows:
HDw 1T ol ol g o 0
@Qw o 1 o wf § o © 6

This first step for models (3) and (4¥is @© @ Q 6 and 29step follows as
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o T arl at g @l 0
@o & T ai Grl g apf 0
Applying themain specification (4) to our thréwpotheses results in:

1 step:d ® ©OQ 0 wherewr represents all explanatory variables

lagged by one quarter

2" step separately for hypothesis 1, 2 and 3:

H): 6060 & I 61 Q00 O 0

(H2):"Oi £ i Oa¢ Wi & 6060:1Q Off U

(Hg): Ol ¢ i i O é @i fd Y6 YQ Y6 Y Qff Qidg 0

Where CApc stands for the current account balance, Creditg for the growth rate of
credit for private sector in the H1 model, GrossFlowsgturegross capital flows as

a percentagef GDP and BCLgepresents thgrowth of normalized bankrossborder
liabilities in the H2 model In the H3 model,SBSgstana for the growth of shadow
banking liabilities and SBSg_ crisis for their interaction with a crisis dating dummy. X

is the vector of control variables usecemchmodel.

In the construction of our models, we had to deal with several econometric isscles whi

we describe below, including the chosen remedy.

Balancing the panel

For correct estimation, panel data are typically recommended to be as balanced as
possible Among all econometric issudsyjs is one of the moserious issues in panel

data, as it macause OLS estimates to be inconsistent

8 This would effectively mean that even with a large sample, we would not be approaching the correct

coefficient b .
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To balance the panel and correct for missing variables for some countries, several
countries had to be dropped from the sample. Most of the reduction hdjgoanse
of missing control variables for tleertaincountry and time period.

Due to missing data for important control variables, Luxembourg is dropped from most
of the models. Luxembourg and Ireland account for most of the observable outliers in
the inspection of the original data sample. Thus, removieig thhom the sample may

help to reveal more about the fundamental relationships while decreasing the
variability in the data to some degree. Malta and Slovenia are also examples of
countries for which the estimated size of Shadow banking liabilities isngi$sr

many quarters and thus they had to be dropped from the sample. Additionally, not all
data was available for all countries in the quarterly frequency. The most problematic
variable was Dupreyods crisis dadoninfgr ( Dupr e
European countries. Thus, when we test a model with this variable, other country
variables are naturally dropped. For this reason, we also test and report the version
without crisis dating, wherever possible. Although, as we show further,sbenes to

be a strong argument for using the crisis dating in our model, as it provides important

insights about Shadow banking.

Multicollinearity

Multicollinearity arises when explanatory variables are correlated with each other.
Some degree of multicollearity is natural in econometric models, but we need to
prevent excessive level of multicollinearity, which would make it impossible to
consistently interpret the coefficients and to infer the real relationships between model

variables.

The correlation matrix of variables used in the modedvailable in Figur€2in the
Appendix The highest correlations were identified for thhesg capital inflows and
outflows, as described in the previous section. Our key Shadow bardiiapleis
highly correlated with its interaction variable for crisis periods, which appears naturally
in similar models, and also shows quite a high positive correlatwith Bank cross
border liabilities (BCL) which reaches 0.44hus, it seems that the growth rate of
Shadow banking liabilities closely follows the growth rate of Bank ebosder

liabilities. This, we believe, is one of the interesting insights we discovered in our
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analysis, and it helps to make the logical bridg#gween the influence of bank
decisions and shadow banking financing on gross capital fldl@salso try to prevent

multicollinearity in the model by not using these two variables together.

For several other variables, somewhabrsy correlation seems twld. Interest rate
differential is negatively correlated with the measure of openness towards capital flows
(KAOPEN), with a coefficient of0,69. This might cause the inability to interpret each
coefficient separately and may explain the lack of stegissignificance in some of

our models.However, as both KAOPEN and interest rate differential are likely to
influence capital flows and excluding them would likely cause omitted variable bias,
we need to keep them both in the model and run the risksvéhatay not interpret
their coefficients. Another relatively high correlation coefficient appears for output
growth differential and risk premium on government bon@so)(. This suggests a
negative relationship between bethriables, which migh be exptad bygovernment
bonds reflecting weaker macroeconomic prospe€ts.this reason, risk premium was
excluded from our main modélhe other variables show only moderate correlations
and thus can be used in the model, unless there is some other mogeciinisgion.

Heteroskedasticity and autocorrelation

In panel data models with macroeconomic variables, both heteroskedasticity and
autocorrelation are often present. Commonly used tests subhb \A&ite test orthe
BreuschPagan suggests that heteraidsgicity is indeed present in our data. As a
typical solution for this problem in panel data, we apply a model specification robust

to both heteroskedasticity and autocorrelation in the method known as clustering.

Countryspecific fixed effects are alsapplied as a treatment for cressuntry
heterogeneity in the data. We believe this is a necessary step, as the level of Shadow
banking liabilities and their volatility greatly differs across our country sample. The
selection between fixed effects and ramdeffects model was made basedtoa
Haussmann test. For some modileHaussmann test showed random effects model

to be consistentwith results similar to the fixed effects model. In such cases, it is

7 The auhord s bachel or thesi s i What caused the hi kes

sovereign bond crisiso deals with these issues.

a
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usually better to select the random effects ehods it should be more efficient. But
since there were models for which random effects model was not consistent, we choose
fixed effects model for all hypotheses to ensure greater robustness and comparability

of the models.

Endogeneity and omitted varable bias

Another econometric issue to check is endogeneity. The presence of endogeneity can
be a serious issue in empirical models with the ambition to reveal fundamental

relationships among variables.

Our solution to endogeneity is testing the modeteuph a twestage least squares
estimator (2SLS) and checking for the differences in the coefficients and their
significance compared to a pooled OLS model. The 2SLS estimator uses lagged
explanatory variables as instruments, because these are lestolikelinfluenced by
gross capital flows in the present period. The 2SLS estimator is also considered
relatively robust in the presence of omitted variable bias. In short, omitted variable bias
in the model would mean that the results may not reflectuleedtationships between
variables, when one of more variables with a large explanatory power are left out. This
is therefore anotharason for testingur models through the 2SLS estimator with

built-in fixed effects, as financial and macroeconomic \demare largely intertwined.



Empirical estimation and robustness testing 43

5Empiri calandtriaoraustom

testing

This section providesnempirical estimationf the three main hypotheses of our study
as well as several additional model variants intended to draw further irsioghitthe

relaionship between Shadow banking activities and capital flows.

5.1 Description

To obtain a few initial insights, we considered the correlation between Shadow banking
and capital flows and several scatterplots. Td¢sterplot betweethe levelSBS and
Gross FlowqFigure 10) with bothvariablesas a share of GDP, shows an interesting
pattern. The relationship between both variables seems to baean although it

also includes much nois&hen the countries with exceptional level $BS are
exclude, it becomespositively correlated with gross capital flows witlc@rehtion

coefficient of 0.79

Figure 10: Joint distribution of between gross capital flows and SBS level
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8 Luxembourg and Ireland were excluded; these countries are both financial centres with huge banking

and norbank sectorswith some missing observations and with a lot of noise in the gross flows data



Empirical estimation and robustness testing 44

When we plot the growth @BS together with Gross capital flo@sigure 11) there

are many outliers, but also a quite dense group of countries with moderate gross flows.
Within this group, the correlation coefficient is much different than the overall slightly
negative value. Fomstance, if we reduce the sample to observations where gross
capital flows were below 300% of GDP, we obtain a correlation coefficient of 0.55,
which suggests a positive relationship between the growth rate of SBS and the size of

capital flows.

Figure 11: Linear relationship between gross capital flows and SBS growth
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A special issue which is highlited by sorting countries by SBS level, is the presence
of financial centres in the model. A detailed look in the original dataset shows that
Luxembourg has a very large Shadow banking sector (in terms of per cent GDP) and
that it also witnessed a much mdsgamic development in Gross Flows than any other
country. Further, the relationship between the level of SBS and gross flows in
Luxembourg is strongly negative with correlation coefficknt2, while for countries

other than Luxembourg, it is positivaf 0.49.This seems to indicate either that
different dynamics are at play, when theSS&ctor is large and vanishing, or that some

othercharacteristicenfluence thebehaviourof Gross capital flows to a greater degree.

A preferred option would be treate a special dummy variable for financial centres,
which is used in similar models by authors such as Chinn et. al. (2011). This option

was tested, but missing data for some of the crucial model variables prevented its usage.
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The resulting number of gbrvations for countries considered financial centres was

too low to be consistently added to the model.

When we check for the correlation of the change in the size of Shadow banking and
growth rate differentialin Figure 12 we obtain a slightly positev correlation
coefficient of 0.2and graphical outputs also suggests thatcure liabilities are pro
cyclical, assuggested by previous literatui®hin and Shin, 2031 The correlation
coefficient for growth rate differentiand gross capital flows jsist slightly higher.

Thus the moderate proyclicality revealed by previous literature also holds in our data

sample.

Looking closer at the decomposed Gross Flows, the growth rate of SBS shows some
degree of canovements with Other investment liabés and Other investment assets

FDI and Portfolio investments seem not to be impacted by the growth or decline of
SBS. When Luxembourg and Ireland are dropped from the sample, the correlation
between Other investment liabilities or assets and SBS growthges to 0.60r 0.57,
respectively. Correlation with portfolio flows also increases. This is probably given by
the fact that Luxembourg and Ireland enjoy a large degree of banking and SBS
activities with quite a small economy and population overalls&lmemovements will

be explored further through panel data as an extension to subchapter 5.3.

Figure 12: Joint distribution of SBS growth and real output growth differential
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5.1 Hypothesisl: Current account and credit growth

Our first hypothesis attempts to link global imbalances witidit growth,building

upon the traditional conception whbalancesdescribed in section 1.1 models the
determinants ofurrent account balance acrasgsintries and time periodtesting the
hypothesis that credit growth is one of the factors influencing current account
imbalancesThe key model equation is as follows and it concentrates on capguring

shorttermeffect of credit growth on current accadraknce of aspecificcountry.

CApci= i U + iBreditgi+ »Reservespet sRdiffi+ 4RiskPremiuma+ sb
GDPdiffit+ sBREER+ 7BRch+ sWIXi+ oBAOPEN + vi

, WhereCApgG: represents the current account balance as a percenta@atreditg:
captures quarterly growth rate of credit to nonfinancial seReservespshowsthe
size of foreign reserves relative to the size of the econtiRayifii stands for interest
rate diffeentialandRiskPremiunafor countryspecific riskpremium,GDPdiff; for real
output growth differentiaREER captures the real effective Exchange rate, while the
change of nominaéxchangeate is represented lBRch. VIX is the VIX index and

KAOPEN: captures capital control measures used tBspective country.

Results othis model are shown in Figuid. The suggest a negative and statistically
significant relationship between the growth of credit to nonfinancial sector and current
account balanceCorrespading to a 1% growth in credit iexcess of GDP growth

we can expect approximately a 0.7% loosening in the current account bdlaisce.
finding seemgo bein line with economic logic, reflecting that countries with a faster
growing capital stock attract foreign capital into the couatrgg subsequently import
more goods and services than they exgeéoteign exchange reservappearin the
model with a negative sigmwhich is likely influenced by the need of such countries to
hold reserves in the first placBome of the other coeffiai vary with the usage of
fixed effects in the model. The most obvious case is risk premium, which is negative

and significant in models without fixed effects, but not significant and with a slightly

% Credit growth, similarly to bank crodsorder liabilities growth and shadow banking liabilities growth

are measured as percentage of GDP to prevent results from beingyrizdew large countries.
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positive coefficient when fixed effects are used. Thkisnss to highlight that country

risk premium serves a similar role in the model as cotspgcific fixed effects when

the model is also controlled for perceived risk across time periods, which is captured
by VIX index. VIX index itself is negative and sifioant in our key model
specification (4), hinting at likely current account crises when volatility reaches its
heights. Theexchangeate change is negative and statistically significant across all

model specifications.

Figure 13: Model for hypothesis 1, results obtained through OLS (1), FE (2),
2SLS (3) and 2SLS with FE (4)

(1)

()

3)

(4)

VARIABLES CApc CApc CApc CApc
Creditg -1.259*** -0.677*** -1.396*** -0.713***
Reservespc 0.162 -1.155* -0.220 -1.316**
IRdiff -0.217 0.137 -0.191 0.240
RiskPremium -0.706*** 0.129 -0.718*** 0.145
GDPdiff -0.270 0.0572 -0.300* -0.0128
REER -0.0281 -0.0153 -0.0130 0.00147
ERch -0.150** -0.151%** -0.397** -0.397**
VIX -0.0359 -0.0334** -0.0493 -0.0652***
KAOPEN 0.290 0.264 0.283 0.448
Constant 4.472 1.389 3.274 2.949
Fixed effects Controlled Controlled
Observations 747 747 696 696
R-squared 0.232 0.208 0.236 0.828

Robust standard errors in parentheses
Kkk p<0_01, Kk p<o_05’ * p<0.1

Figures24 and 25represent robustness te$ts this modeland suggest thahe
coefficient for the credit growth variable remains remarkably stable and statistically
significant in all three alternative specificatiand=igure 24 The results of our chosen
model (1) arecompared to a model controlling for the level of credit (2) and models
leaving out risk premium (3) or both risk premium and KAOPEN (4). Concerning the

other variablesieserves keep their negative coefficient in all alternative specifications.
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Output grovth becomes significant at 5% confidence level in specification (2), which
also has the highesERmplying a possible slightly negative impact on current account
balanceCapital openness and the level of capital to nonfinancial sector also show some
signficance in this model. The other model specifications tested also confirm the

negative coefficients for VIX and exchange rate change.

Compared to models used by Chinn ef2011), the model here is more parsimorsou

for several reasons. The main reasate ability to compare this model with our main
model with Shadow banking liabilities and to be able to make a logical step from one
to the other. For this reason, the satatasets used throughout the thesis. As the data
for the size of SBS are rested to more recent years and to a smaller number of
countries, a typical short panel with annual dataraadycountries could not be used.
Instead, it was replaced with a quarterly frequency of datayather enough
observations and compute correctistacal tests. This could eventually provide further
insights not obtained in typical annual models, as wecoaniderdevelopment of CA

within each year, but it restricts the numbéwariables that can be used.

Also, as the focus of this thesis istocused on demographics and other factors, but
rather on international movements of capital, we have looked mostly for the influence
of financial variablesNeverthelesst uses some of the main variables as well, namely
interest rate differentiabutput growth differential and the Cifito cgpital openness
measure, KAOPEN.

5.2 Hypothesis 2Gross capitainflows

Our second hypothesis asks, whetherititer-banklending activity is related to its

gross capital inflows. This hypothesis is partiatigtivated through the recent model

by Borio & Disyatat (2015), who suggest a theoretical model of capital flows based on

the location of financial groups. Tomnsidetthis issue andearch for a link to Shadow

banking, we focus specifically oarossborderlending activity between financial
institutions Based on Bori& Di syat at 6s (2015) theoretical
to see a link between bawkossborderlending and gross capital inflows, but no or

weak link with Current account balance, representiet flows. While the latter is

discussed in the next chapter, the model of lending and gross inflows was tested in the

following form:



Empirical estimation and robustness testing 49

Grossinflowgai= U 1 + 1BCLgi+ 2BRdifft+ 3BDPdiffi+ 4BEER+ sWIX;
+ 6 BAOPEN + Vit

, WwhereGrossInflowspg stands for Gross capital inflows as a percentage of GDP of
country; in quarter andBCLgt represents a quarterly growth rate of Bardssborder
liabilities. Other variables are a subset of variables in model 1 and are defined in the

same way.

Results of this model are shown in Figd#e They suggest that quarterly changes of
Bankcrossborderliabilities are a significant determinant of gross capital inflows and
that an increase iorossborderliabilities of agiven country by 1% rises its gross
capital inflows approximately by 1.5%hus,it seems thatrossborderfinancing is
indeed reflected in gross capital flows and can influence them more than
proportionately. Interest rate differential is shown as a significant determiithna w
positive coefficient just below 3.3. This seems in line with economic theory, where a
higher interest rate compared to other countries attracts more capital. Interest rate
differential does not appear statistically significant before controllingcéomtry
specific fixed effects, but its coefficient in that case is only slightly lower. With the
capital openness index, the situation is just oppdsKAOPEN appears statistically
significant at first, but the significance vanishes when we contrdliXed effects.

Fixed effects eliminate the effects of explanatory variables which are constant in time.
Hence, the lack of statistical significance of KAOPEN can be caused by the
charateristics of this model, as the variabldiide changed in advancestonomies

over the 20012013 time periodn an additional test of the model with random effects,
KAOPEN is again significant with a coefficient of 7.3 and much lower standard errors,
but due to the risk of endogeneity, we use a 2SLS model as a prinealNonetheless

we believe it is important to keep it in the model, because capital controls applied by
different countries can deter some forms of capital (for instance, short term speculative
capital as a part of portfolio flows) from entering the copot leaving it. Real output
growth differential is significant and positive in all model variants and the coefficient
for VIX is negative, which is in line with economic theory, but it is statistically
insignificant.Concerning VIX, Avgiev et al. (2017pbserved that the negative impact

only appearedbr other investment debt flows.
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Figure 14: Model for hypothesis 2, results obtained through OLS (1), FE (2),
2SLS (3) and 2SLS with FE (4)

(1) (2 (3) (4)
VARIABLES Grossinflowspc ~ Grossinflowspc  Grossinflowspc Grosslinflowspc
BCLg 1.357*** 1.287*** 1.569*** 1.462***
IRdiff 2.109 2.867** 2.221 3.276***
GDPdiff 1.845** 1.789** 1.722%** 1.566***
REER 0.200 0.410 0.240 0.433
VIX -0.147 -0.195 -0.188 -0.286
KAOPEN 8.808** 6.672 9.437** 10.35
Constant -20.80 -36.41 -25.11 -46.68
Fixed effects Controlled Controlled
Observations 718 718 674 674
R-squared 0.325 0.424 0.331 0.595

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Robustness testing in Figer@7 and8 suggests that these results are stable, if some
changes in model variables are applogdf variables are added one after anather
Model (2) adds credit growth variable, model (33t¢efor an additional effect of
country risk premium, alongside the interest rate differential. Model (4) further tests
what happens with the coefficient if we no longer control for the effect of capital
opennessCoefficients and significance of the main determinants, real output growth
differential, interest rate differential and growth rate of bardssborderliabilities,

stay very consistenflso, the coefficients for other variables do not change their signs

and none of them becomes statistically significant.

Further in thischapter, we extend the same logic to Shadow banking. Shadow banking
activities are very concentrated in terms of geography. The FSB (2015) report found

that 80% of them are located in a small number of couritrindJK, USA, and the

Euro AreaConsideringBor i o & Di sy ataadtdeempirieabrdstlty in mo d e |

this section supporting hypothesiglais couldalsogive rise to significant gross capital

flows.
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5.3 Hypothesis 3Shadow banking and imbalances

Our 3% and main hypothesis asks hypothesigther the volume of shadow banking
activities is a significant predictor of imbalancésmodel described in sectidn3.1
represents the am contribution of this thesis, focusing on the relationship between
shadow banking and gross capital flowhis model is an extensioof the 2¢ model,
building up on the positive relationship between SBS and BCL variables during the
economic cycle as well as theoretical observations. Empirically, the correlation
codficient between BCL and SBiS 0.44in growth rats and 0.55 in terms of levels.
The statistically significant relationship between both variables is indeed not rejected.
Section 5.3.2 shows a breakdown of gross capital flows data, running them through the
same model and checking for the effect of shalanking. It also discusses model
results with an alternative data specification for Gross capital flows introduced by
Janus and Rier@richton (2013). Section 5.3.3 checks whether a similar link can be
foundfor shadowbanking and net capital flows, progiéy current account balance.

No such link is found in our model, which might be explained leyrédtent critical

literature on net flows.

5.3.1 Main model of SB8nkage to capital flows

Our main model was set up to test the following way. Similarly to previous models, it
was testedh four specifications (pooled OLS, FE, 2SLS and 2SLS with FE):

GrossFlowpai= i U + 1BBSg+ »BBSg Crisis+ 3BDPdiffi+ 4WIXi+ sb
KAOPEN + ¢ [Rdifft + 7BREER + Vit

, WhereGrossHowspaG stands for gross capital flows as a percentage of GBBg
represents the effect of Shadow banking liabilities growth in normal time periods and
SBSg_Crisiscaptures an additional effecttbie change in SBS in crisis perio@ther

variables are defined consistently with previous models.

There was no clear benchmark model from the previous literature for modelling this
relationship. Therefore, many more versions of the model were tested, compared to
those included. In terms of argumentation, it builds upon two previous models, which

suggeted that imbalances in Current account are tied to credit creation, among other
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variables, and thatrossborderbanking flows are among the main determinants of

gross capital flows.

Figure 15: Model for hypothesis 3, results obtaned through OLS (1), FE (2),
2SLS (3) and 2SLS with FE (4)

(1) (2) 3) (4)
VARIABLES GrossFlowspc GrossFlowspc GrossFlowspc GrossFlowspc

SBSg 5.599*** 4.991** 7.809*** 6.786***
SBSg_Crisis -4.091*** -2.720** -7.038*** -5.040**
GDPdiff 4 525%* 4.093* 4.027** 3.385*
VIX -0.607** -0.706** -0.789** -0.979**
KAOPEN 24.65** -1.347 25.77*** 31.80
IRdiff 2.703 3.183 2.528 3.667
REER 1.318*** 2.339*** 1.220* 1.919***
Constant -141.4%** -182.2** -131.3** =212 .4%**
Fixed effects Controlled Controlled
Observations 583 583 547 547
R-squared 0.392 0.492 0.372 0.629

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

The results of the model are presented in Figb@nd suggest that growth of SBS has

a positive andgignificanteffect on gross capital flows. We specifically distinguished
the overall effect of SBS growth and an additional effect during periods of financial
crisis, modelledas an interaction of SBSg with our crisis dummy variable. The logic
how we arried at this approach is described beldath effects are strongly
statistically significant with the additional effect slashing the original coefficient
almost all the way back to zero during a crisis. We believe this can be interpreted that
as the ShadoBanking sector grows during the boom phase of the economic cycle, it
attracts capital from abroad and contributes to larger capital flows. In periods of
financial stress, these flows seem to dry up and might contribute to overall credit
crunch in the ecomoy. Thus, the results we observe here are in line with our theoretical
model as well as with the main stylized facts about SBS from recent literature. While

the coefficients for the role of Shadow banking in capital flows seem very large, this is
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(@

likelyexpl ai ned by t he f uncdre lralglitie descrbedbly Shinp s
& Shin (2011) and Errico et al. (2014).

For most countries, the fitted valugsFigure 16are quite close to the actual Gross
capital flows, although in some casesekeess viatility of Gross capital flows around

the fall of Lehman Brothers was nmtedicted as large asvitasbased on actual data

An example of a country closely predicted by the model, we can mention Germany,
with country ID 4.In contrast, he fit is lower br countries with the highest volatility

of gross capital flows, which would perhaps be better to estimate separately through

time series methods, if SRfatafor a longer period or higher frequency were available.

Figure 16: Comparison of fitted values with observed gross capital flows
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Figure 17: Example of empirical fit for German gross capital flows, 2001 to 2014
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To better understanthe effectof SBSin over the economic cycleve alsoran the

model withouthe SBSg_ Crisisvariable and created separate modefsobservations
duringquarters with a reported financalr i si s and i n fAnor mal per
without the additional crisis effect, SBBowth becomes significant only on 10% level

of confidence and VIX becomes a more powerful determinant of gross flows. When

we split the dataset into 2 ghupreyatap | es b a:
2016) we observe quite different results: mormal periods, the coefficient for SBS

growth is significant on 1% level of confidence and very consistent with the coefficient
obtained from our main model. Further, this model asf®.8 which is higher than

for either our main model or for the made the remaining time periods, which had

R? of 0.629 and 0.526, respectivElyThe coefficient for SBS growtbn thecrisis

periods subsampleis not statistally significant and thus we cannot adequately
distinguish it from zero, due to high reporteastard errordNote that the crisis dating

was somewhat different for each country and thus the resulting panels were not

balanced panel he number of observations was 317

0 High coefficients of determination £Rin all these models are given mostly by the usage of country

specific fixed effect which assign each country its own constant term.
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and 230 for the model for crisis perioddtogether this analytical exercise provides
an argument for using both the SBSg variable as well as the interaction between SBS
and the crisis dummy variable in our main mo&#&S is linked to Gross capital flows

in normal periods

Two other variables are alsogsificantin our main modet VIX index and REER.

VIX index appears in the model with a negative coefficient, suggesting a drop in Gross
capital flows or even aggregate capital retrenchment in periods of financial stress. It is
interesting to note that thewefficient for VIX becomes more negative as we control
for fixed effects and possible endogeneity through 2SLS. REER appears with a positive
sign and is significant across all model variants. Real output growth differential is
statistically significantn some of the versions of the model and its coefficient ranges
approximately between 3ahd4.5.

KAOPEN is significant in our pooled OLS model and in the 2SLS model without fixed
effects, but in the remaining two models, its coefficient fluctuates greAs
mentioned before, this variable is quite problematic, as capital controls implemented
by a specificcountrydo notchange much over timi at least nofor the average
countryin our sample time periddand f they change, they usually make onewo t
jumps up, towards greater capital openness, which are followed by a long period of
stagnationAs such, it is hard to inféheir effect on Gross capital flows, although they
should be controlled for in the model to prevent possibigtedvariable bis.

Robustness tests in Figuse test the effect of adding or removing different variables.

As usual, specification (1) is our selected model and all variants presented in this figure
are built as 2SLS models with fixed effedis.model specification (2)ve leave out

the interaction of SBS growth and crisis dummy and obtain a less significant key
explanatory variable and lowef RThe reduction in the coefficient, however, can be
attributed mainly to the effect of crisis perip@s shown above. Model specification

(3) leavesout KAOPEN and specification (4) adds the effect of exchange rate change
from the last quarter. None of the coefficient signs changes, although in the last
specification, VIX loses its significandéigure 3 shows an alternative robustness test,

by adding variables gradually and observing changes in the coefficient of

determination. Based on both tedtee model seems relatively robust.
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Overall, the results of model 3 support our hypothesis that tharknk between the
development of Shadow banking sector and Gross capital flows, ,vagiobrding to

the recent literature should be able to capture financing activities better than net capital
flows. To provide some more empirical insights in this isageglso build a simplified
model of current account imbalances, checking for the reflection of SBS activities in

this measure.

But first, we will look at a decomposition of Gross capital flows and look for a link
between SBS and their components andlcbacresults using an alternative definition

of Gross capital flows instead of our endogenous variable.

5.3.2 Decomposition and alternative model

As mentioned previously, Gross flows can naturally be decomposed into two broad
categories: Gross inflows and Gross outflows. For the sake of exploring the issue into
greater depth, simplistic models of outflows and inflows separately were constructed,
under the assumption that the same determinants alpigiyre 32 shows this model

Since Gross capital flows are obtained as the sum of Gross inflows and Gross outflows,
both of which are similar in size and exhibit a very high level of correlateacking

0.97) it comes as nsurprisethat coefficients are about half of the original coefficients
and their effects add up to the omeported in our main model abow&/hat might

come as a surprises that the determinants of inflows and outflowsich are
stdistically significantin the model are the same, with omiggligibledifferences in
coefficients.We believe this points out that the round tripping of capital sy

explanation.

Given that the literature on gross capital flows is still new, amradtive definition of

gross inflows and outflows also appeared recently. Hence, we decided to test whether
our results hold if we test the model with this alternative definifidns alternative
modelbased oanus and Rier@ r i ¢ h(2003h definitionof Gross capital inflows

and outflowsfollows in Figure 33. The results for both Gross inflows and Gross
outflows suggest that the changes are only negligible. Thestariga@nges are observed

for the real output growth differential, which in the alternative model shows a linkage
to Gross capital inflows but not to outflowdonethelessthis is rather due to a small

change in the coefficient and thus we cannot draw angng conclusions.
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Interestingly, more of the volatility of capital inflows and outflows is explained by the

model with alternative definition, as the coefficient of determination is higher.

Model in Figure34 attempts to further break down the Grossitedflows into the 3
original types of flows: FDI flows, Portfolio flows and Other investment flows. The
results confirm our initial suspicions. Chapdeshows that Other investment flows are
the most volatilecomponent of Gross capital flowss ahown g Figure 6.Some of
this large volatility seems to be related, if not driven, by the change oetaren
deposits of the Shadow banking system and banking sy#elnk to portfolio
investment flows also appears in the model, although it is weaker théinktlvath

Other investment flows.

5.3.3Shadow banking ancurrent account balance

To check back for a potential reflection of the relationship between Shadow banking
and Gross capital flows into the Current account balance, we also ran a model
extension.This is an extesion of the model from sectionl5and uses the same
variables togther with the growth rate of SBS. The following regression equation was
applied:

CApct = | + obr b1 SBSg + bo Creditg: + 3 fReservespct 4BRdifft + 5D
RiskPremiuna+ ¢ BDPdiffii+ 7BEER+ gBRch+ oWIXi+ 1JKAOPEN + vit

Figure 18 shows regression result®f this modified model of Current account
imbalance with the impact of Shadow banking sector. Unlike models with Gross
capital flows, the effect of SBS growth does not show up to be statistically significant
in this model.This is in line with Acharya & Schnab(2010), who did not finca

statistically significant link between net capital flows and ABCP conduits.

The reason for this could be either that the growth of Shadow Banking sector does not
directly influence the Curreiccount balance or that the Current account balance does
not reflect the flows related to financing of SBS through-oore liabilities. As such,

this might suggest that our findings support the observations of Borio & Disyatat
(2015), who claim that meass based on net flows of goods or capital do not properly
reflect financing activities. As argued by the authors, this would mean that the Current

account balance is not a very relevant policy measure to assess financial stability and
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that focusing on itnight lead to wrong conclusions. Our ambition is not to make such

a strong recommendation based ot our model and instead recommend that SBS
data should first be measured more systematically across countries and further
empirical tests with more adweed tests to be conducted. The other model variables
which were significant in Hypothesis 1 model remained significant and with almost

identical coefficients.

Figure 18 Model of Current account with SBS, results obtained throughOLS
(1), FE (2), 2SLS (3) and 2SLS with FE (4)

1) (2) (3) 4)
VARIABLES CApc CApc CApc CApc
SBSg -0.0156 -0.00935 -0.0450 -0.0130
Creditg -1.253*** -0.673*** -1.385%** -0.713***
Reservespc 0.147 -1.166* -0.230 -1.326**
IRdiff -0.207 0.145 -0.155 0.255
RiskPremium -0.708*** 0.129 -0.719%** 0.146
GDPdiff -0.267 0.0594 -0.289* -0.00905
REER -0.0278 -0.0151 -0.0121 0.00211
ERch -0.151** -0.151%** -0.391** -0.395**
VIX -0.0359 -0.0335** -0.0494 -0.0654***
KAOPEN 0.309 0.277 0.355 0.459
Constant 4.409 1.350 3.052 2.863
Observations 747 747 696 696
R-squared 0.232 0.208 0.235 0.828

Robust standard errors in parentheses
Kkk p<0_01, Kk p<o_05’ * p<0.1

Robustnessestsof this modelare available irFigures 36 and 3ih the appendixIit
compares the selected model (1) to a model which specifies an additional effect of SBS
in crisis (2) and to models which leave out credit growth (3) or the size of foreign
reserves (4)Model (2) brings somewhat different results hew@gh exchange rate
losing its statistical significance and experiencing a sign change. This is accompanied

with very high standard error and slightly reduced adjuBtsduared. This indicates
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that the model does not fit the data so well as the chosextiwariThe coefficient for
shadow banking growth also changes and is partially reduced in crisis periods by the
additional effect, but both are insignificant and thus cannot be distinguished from zero
with enough confidence. The coefficients for creditvgig reserves and VIX index
become more negative in this model specificationmodel variation (3), foreign
reserves lose their statistical significance and risk premium becomes significant
instead, although their signs do not change. Model (4) showssordll differences
compared to our selected model. Overall, the modglite robust, especially when
robustness is tested Isystematicallyadding explanatory vagebles and comparing
adjusted R

5.4 Summary of results

The results of our analysis show that growth of Shadow banking is positively related
to gross capital flows, similarly to bardtossborder liabilities. Net capital flows,
proxied by the current account balarfbased on the approach taken by the tradition
literature on imbalances)o not seem to reflect this relationship, although they are
impacted by select financial variables such as the growth of credit for private sector or
VIX index, which captures global risk aversion. Gross capital flows tené todre
volatile and more prayclical than net capital flows. This is in line with previous
literature on the topic. During the global financial crisis of 2008, gross capital flows
experienced a large retrenchment, when investors from many countrieselliage s

off their foreign assets. This is captured in our main model using a special crisis dummy
variable. The additional crisis effect slashes the SBS effect on capital flows, indicating

a likely lack of liquidity.

We clearly need to apply caution wherterpreting our results and their potential
implications. Firstly, the definition and measurement of Shadow banking is far from
unified and relevant statistics are often viemgmentedSecondly, as macroeconomic
and financial phenomena are largely intencected, it is difficult to completely rule

out an effect of another variable. We try to compensate for this using a 2SLS model
with fixed effects which should be realtively robust in the light of a potential ommitted

variable bias and heterogeneity agdoth time and cros®ctional units
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Beyond the announced hypotbgsthis thesis also tried to discover further insights
sheddindight on the relationship between Shadow bankadgjlities and gross capital
flows. When gross flows were decomposad igross capital inflows and outflows, we
find a similar statistically significant relationship holds for both components of gross
flows. This can be mostly explained through the very high correlbgbmeerthe two
variables and by the size of both grasapital inflows and outflows, which clearly
dwarfs net capital flows. Gross flows were further decomposed into FDI, Portfolio
flows and Other investment flow$.This model hinted that the effect of shadow
banking activities on gross flows is liketiianrelledthrough Portfolio flows and Other
investment flows, with the latter effect being larger. Other investment fiovich

also reflect crosborder flows between banksjere further found to be the most
volatile component of gross capital flows, conitibg to their significant

procyclicality.

The economic story which arises based on our results in hypothesis 2 and hypothesis
modelling suggests that changes in the balance sheets of both banks and shadow banks
can together with other variables giveerte large capital inflows and outflows when
economic conditions are favourable. When less favourable conditions rule the markets,
shadow banks can contribute to the flattening of gross capital flows on even to their
retrenchment, which happens in periofisnost severe crisis. This effect seems to be
channelled mainly through Other investment flows and Portfolio flows. At the same
time, the link of shadow banks with these global capital flows might be even stronger
than for banks alone, as suggested bwatiradly higher coefficients. While we
recommend further research into this topic before anything can be said with certainty,
this might be a result of the usage of shadow banks by large financial groups as a tool
for shifting the risks from their balancéeets towards investors, often located in

foreign countries.

We also tried to test faan effect of Shadow banking am extended model of current

account imbalances from the first hypothesis. Unlike in our gross flows model, we did

11 We had to leave out flows related to derivatifesm our analysis, as they are not reported

systematically across the countries in our sample.
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not find a sigrficant effect here. Hence, it appears that shadow banking activities are
significantly related to gross capital flows, but not necessarily to the net capital flows.
While there might be more reasons for this outcome, such insaghis line with
recent reams of literature which are openly critical about net capital flows and their
usage in policyrelated research, monitoring of risks and decision makargnstance
Borio & Disyatat, 2015 Nier et al.,2014 or Obstfeld, 20123 comparison with
selecedauthors trying to link financing activities with either gross or net capital flows
is available below.

Figure 19: Comparison with selected authors

Authors Focus General description Main findings
This study  Both net andgross Determinants of gross Link togross flowshown for
(2017) flows in Advanced and net capital flows, Shadow banking (+ in booms;
economies (mostly El breakdown of gross effect slashed in butst), bank cres
and USA), quarterly flows border operationg+), output
data differential (+) and VIX) net
flows do not reflect SBS activities
Bruno& Gross flows in both  Determinants of bank Local equity growtl§+), global
Shin (2014) advanced and capital flows leverage(+)influence banking
emerging economies flows; close relationship between

bank leverage and VIX (

Avdjiev et  Gross flows in both  Determinants of capita Patterns vary by borrower type;

al. (2017)  advanced and inflows, decomposed high VIX level drives flows to
emerging economies, by borrower type corporates & banks down (but not
quarterly data (bank, corporate, inflows to sovereigns in advanced
sovereign); focus on  economies); CF to advanced
portfolio debt flows economies procyclical
Nier etal.  Gross flows; focus on Drivers of private VIX has nottinear effect and
(2014) emergingeconomies capital flows in becomes dominant factor in stres:
emerging market periods €), global financial
economies conditions play a role for more

developed countries, output
growth differential (+)

Brone et Gross flows on a large Stylized facts on gross Gross capital flows are large and

al. (2012)  sample of countries, capital flows, increasingly volatile, procyclical
annual data comparison with net  and collapse during crises
flows capital flows
Acharya & Net flows in advancec Net flows and ABCP  Net flowsdo not reflect ABCP
Schnabl economies conduits (a part of activity, bank flows are likely
(2010) shadow banking) influential

The main contribution of this work is attempting to test forahwirical relationship

between Gross capital flows and Shadow Bankinghaeetis still an acute lack of
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empirical literature on Shadow Banking. Typical Shadow banking literature focuses on
developing theoretical models of Shadow Banking and its impadtsecother sectors

of the economy domestically or internationally or focus rather on estimation of the size
of noncore liabilities.An emerging literature on mapping shadow banking activities
brings many insights and hintsaapositive relationship beten Shadow banking and
capital flows althoughunclear definitions and data collection isssghb complicate

the research. We try to complement their research by providing empirical tests
checking for aggregate effects of shadow banking on capital ,flehite applying
certain caution concerning the results. This study therefore used the size of noncore
liabilities estimated by Harutyunyan et al. (2015) as a proxy for the size of the Shadow
Banking System and explores its empirical impacts for grossatépivs and current
account balance. Further contribution is achielgdgrovidingempirical arguments

for new stream of literature, which criticizes the prevailing focus on net flows. Thirdly,
our focus on quarterly data and on the breakdown of cajutes forovidesadditional
insights into the dynamics of capital flows compared to the traditional literature
focused largely on annual daRossible policy implications of this study suggest that
we should monitor Shadow banking activities closely and rtfmyeoughly, as they

might contribute to global liquidity conditions and volatility of capital flows.

5.5 Future research opportunities

While this work tries to link shadow banking with gross capital flows through
econometric modelling, we view it as jumh initial exploration of the topic which
deserves much attention from researchers due to the growing importance of systemic
risk and a likely role of shadow banking in this risk and well as its influence on global
liquidity conditions. While we tried tbind the link both for gross flows as an aggregate
measure and for its key components, there are some questions that we had to leave

unanswered.

Firstly, much remains to explore about Shadow banking and contagion. What role does
shadow banking play in throcess? What is the influence of shadow banks relative to
the other factors behind contagion, especially considering the interconnections with
bank funding? These are just several examples for the way through such research could

proceed.
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Secondly, it ismuch needed to increase awareness of business activities of shadow
banks among researches and policymakers. While potentially very complicated, an
analysis based on compaleyel data could bring many news insights intodaeision

making and crossorde operations of shadow banks. It could also clarify the
similarities and differences from another recent trend in finance, Fintech. This might
result in a clearer disambiguation from Fint€cand better understanding of both.
Buchak et al. (2017) seems be abrandnew work heading in this direction and
documenting that the growth in the share of Fintechs in US residential loans market
has been even faster than that of SBS, which rises questions whether shadow banks

will be replaced by Fintechs in the fodu

As mentioned in the previous section, we would also recommend further research into
the relative importance of banking balance sheets and the size of shadow banking
liabilities for global capital flows and the impacts of the proportion of core and non
core liabilities. This research might be hindered currently the data quality, but as
measurement and data availability improves, we should be able to answer these

questioss.

12 An avid reader may contrast the two following articles to observe that this debate is yet at its start:
https://lwww.bloomberg.com/view/articles/2003-28/shadw-bankingis-gettingbiggerwithout-
gettingbetter and https://www.linkedin.com/pulse/whfintech-hasabsolutelynothingdo-shadow

bankingphilippe-gelis
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Concl usi ons

This thesis set out on a path to bring more empirical insightsgoeat phenomenon

of Shadow banking, which is a concern for policymakers and researchers dealing with
financial stability, macroprudential policy and financial crises, but can also be seen as
a possible alternative to babkased financing for householdsdaenterprises and an
instrument of greater international risk sharing. In Macroprudential policy, shadow
banking can be viewed as a possible source of instability and excess leverage in periods

of financial stress.

Previous studies have shown that Shallanking is even more procyclical than bank

lending, hence credit provision by Shadow banks can revert very fast. Alse, SBS
intermediated wholesale funding for banks can suddenly dry up, contributing to an

overall liquidity freeze. In the last years, csisbntagion androssbordercapital flows

were mentioned as a yet more important feature of financial crises and several
economists mentioned a Around trippingo of
a role in the growth of US bank balance sheets in the run up to the casrse khe

questions arise whether these new features might be interconnected and possibly

reinforcing each other.

Given this new relevance of Shadow banking, there is still an acute lack of empirical
literature on this topic; typical studies develop only a theoretical view on Shadow
Banking and its importance or focus only on estimation of the size ctaomen

liabilit i es, which are the most common proxy f
econometric models featuring this variable. We instead aimed at bringing a concrete
empirical contribution to the literature and constructing an econometric model linking
Shadaev banking and capital flows. When interpreting the results, however, one needs

to bear in mind that our data is far from perfect, as the current definition and monitoring

of shadow banking is lacking in terms of country coveragesistencyor a clear

sectoral definition.
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A recentdatasetapturing the size of shadow banking sector in 25 countrieshand
Euro area was leveraged to test the main hypotheses related to capitaFftowsa
methodological perspective panel data regressions are used rath mbust to
heteroskedasticity and autocorrelation. We test different model specifications such as
pooled OLS, fixed effects, twstage least squares and tstage least squares with
fixed effects. These methods are selected, as panel data shouldtelyemgcount for

the significant heterogeneity across countries and time pe8egsralcountries from

the original dataset were systematically missing observations and had to betieft out

obtain a balanced panel.

Our first hypothesis tested whetloeedit growth is a significant determinant of current
account balance, our proxy for net capital flows. While this has been confirmed by
several studies in the past, we found it a fitting question to check whether this holds on
our more recent data sampigh quarterly data, as opposed to more typical datasets
relying on annual data ananycountries. This hypothesis was not rejected, suggesting
that there is a negative relationship between domestic credit growth and the current

account.

The second hypbesis was also not rejected, suggesting a relationship between gross
capital flows and changes in baokossborderliabilities exists and that it is likely
positive. This is in line with recent theoretical literature on gross capital #mds
makes sersssince Other investment flows, which are a part of gross capital flows,
should track banking flows, among other influendealso suggests that decisions of
banks have potentially large impacts on global liquidity conditions, especially in the

case of ihancial centres.

The third hypothesis of this study builds upon the theoretical literature on Shadow
banking and gross capital flows acehtreson their interconnections. This hypothesis

tests whether shadow banking activities are a significant detanmiof global
imbalances. This hypothesis is not rejected when tested for gross capital flows,
suggesting that Shadow banking might contribute to increasesborder capital

fl ows during Anor mal 6 economic tiodses and
Besides standard robustness testing, this hypothesis was also tested with an alternative

measure of gross flows, with the same result. When tested for net capital flows, proxied
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by the current account balance, this hypothesis is rejected. This @usaems to
support the literature stream which is critical of net capital flows for not capturing

financing activities.
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Figure 20: Description of data and data sources

Variable Description Source From To Frequency Units

Gross fows  Gross capital lows IMF 2001 Q42014 Q2quarterly  in Milion USD
Gross inflows  Gross capital inflows IMF 2001 Q42014 Q2quarterly  in Milion USD
Gross outflows Gross capital outflows IMF 2001 Q42014 Q2quarterly  in Milion USD
FDlIflowspc FDI flows, gross IMF 2001 Q42014 Q2quarterly  in Milion USD
Otherflows Other investment flows, gross IMF 2001 Q42014 Q2quarterly  in Milion USD
Portiolioflows  Portfolio flows, gross IMF 2001 Q42014 Q2quarterly  in Milion USD
SBS Shadow banking liabilties Harutyunyan et al. (2015) 2001 Q42014 Q2quarterly  in Bilion NC
Crisis Crisis Dating Duprey et al. (2016) 2000 M92014 M1 monthly dummy variable
RGDPgr Real GDP growth rate OECD 2001 Q42014 Q2quarterly  per cent

IR Short term interest rate OECD 2000 Q42014 Q2quarterly  percent
GovBonds Government bonds IMF 2001 Q42014 Q2quarterly  per cent
KAOPEN KAOPEN Chinn and Ito (2006) 2001 2014  annual normalized index
VIX VIX index CBOE, FED 2001 Q42014 Q2quarterly  index

REER REER IMF 2000 Q42014 Q2quarterly  index

BMgr Broad money growth rate IMF 2000 Q42014 Q2quarterly  percent
Reserves FX Reserves IMF 2000 Q42014 Q2quarterly  milion USD
BCL Bank crossborder liabilties BIS 2000 Q42014 Q2quarterly  milion USD
BCC Bank crossborder claims BIS 2000 Q42014 Q2quarterly  milion USD
Credit Credit to private nonfinancial sector BIS 2000 Q42014 Q2quarterly  percent GDP
NGDPbnc Nominal GDP (annualized levels) OECD 2000 Q42014 Q2quarterly  inBilion NC
NGDPmMUSD Nominal GDP (annualized levels) OECD 2000 Q42014 Q2quarterly  in Milion USD
CA Current account IMF 2001 Q42014 Q2quarterly  in Milion USD
FA Financial account IMF 2001 Q42015 Q2quarterly  in Milion USD
ER Exchange rate (period average) IMF 2000 Q42014 Q2quartery  NC per USD
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Figure 21: Descriptive statistics

Variable Obs Mean  Std.Dev. Min Max
GrossFlowspc 815 26.31 40.57 -130.8 2494
Grosslinflowspc 815 13.61 1991 -61.61 124.2
GrossOutflowspc 815 12.70 20.87 -69.14 128.0
FDIflowspc 815 10.32 21.39 -14.08 180.3
Otherflowspc 815 7919 2484 -161.0 133.7
Portfolioflowspc 815 8.072 10.11 -26.89 43.64
SBSg 783 0.367 3.882 -19.65 29.66
SBSg Crisis 583 0.208 3.219 -18.18 29.66
Crisis 612 0.389 0488 O 1
GDPdiff 816 -0.525 2.708 -11.07 8.852
IRdIff 814 0.489 2414 -2.315 11.03
GovBonds 814 4580 2.614 0.582 25.40
KAOPEN 816 1.964 0.994 -1.189 2.389
VIX 816 20.76 8.871 11.03 58.60
REER 816 99.34 8.845 58.01 127.1
BMgr 816 6.224 4.674 -5.663 27.35
ER 816 9.449 2540 0.489 1325
BMg 816 6.340 4.413 -5.151 24.03
Reservespc 815 0.0225 0.290 -1.771 2.079
BCCg 721 0.418 5.396 -47.92 18.44
BCLg 721 0.262 5.216 -46.48 18.77
Creditg 750 0.598 1.409 -4.200 5.700
RiskPremium 812 1836 2414 -2.530 24.70
CApc 815 -0.587 4.637 -15.57 12.29
FApc 815 -0.855 4.300 -14.71 10.26

ERch 816 -0.0802 1.371 -22.33 11.26
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Figure 22: Correlation matrix

KAOPEN VIX REER Crisis SBSg SBSg_Cris ReservespcBCLg Creditg IR diff. Risk premium GDP diff. CApc  GrossFlowspc ER changg
KAOPEN 1,000
VIX -0,009 1,000
REER 0,427 -0,022 1,000
Crisis 0,028 0,441 0,106 1,000
SBS growth 0,030 0,065 0,125 0,003 1,000
SBSg_Crisis 0,032 0,165 0,124 0,078 0,732 1,000
Reserves (% GDP) -0,230 0,022 -0,110 -0,071 -0,041 0,004 1,000
BCL growth 0,018 -0,160 0,067 -0,238 0,444 0,387 -0,031 1,000
Credit growth 0,112 0,132 0,084 0,163 0,248 0,052 -0,232 -0,063 1,000
IR differential -0,691 0,215 -0,119 -0,087 0,256 0,308 0,120 0,152 0,170 1,000
Risk premium 0,135 -0,045 0,040 0,333 -0,246 -0,203 -0,464 -0,190 -0,081 -0,376 1,000
GDP differential -0,314 -0,211 -0,184 -0,461 0,198 0,123 0,273 0,251 -0,066 0,352 -0,601 1,000
CA (% GDP) 0,117 -0,084 0,031 -0,146 -0,077 -0,086 0,181 0,035 -0,365 -0,153 -0,185 0,012 1,000
Gross Flows (% GDP 0,223 -0,131 0,196 -0,189 0,439 0,169 -0,045 0,443 0,093 0,030 -0,245 0,237 0,290 1,000
Exchange rate change 0,039 -0,109 -0,004 -0,024 0,011 0,011 -0,110 -0,014 0,039 -0,001 0,026 -0,041 -0,001 0,022 1,000
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Figure 23: Model for hypothesis 1, results obtained through OLS (1), FE (2), 2SLS
(3) and 2SLS with FE (4)

(1) (2) ) (4)
VARIABLES CApc CApc CApc CApc
Creditg -1.259%** -0.677*** -1.396*** -0.713***
(0.368) (0.137) (0.376) (0.139)
Reservespc 0.162 -1.155* -0.220 -1.316**
(0.752) (0.639) (0.855) (0.606)
IRdiff -0.217 0.137 -0.191 0.240
(0.159) (0.220) (0.166) (0.184)
RiskPremium -0.706*** 0.129 -0.718*** 0.145
(0.198) (0.128) (0.203) (0.100)
GDPdiff -0.270 0.0572 -0.300* -0.0128
(0.158) (0.0982) (0.155) (0.0949)
REER -0.0281 -0.0153 -0.0130 0.00147
(0.0552) (0.0252) (0.0670) (0.0275)
ERch -0.150** -0.151 *** -0.397** -0.397**
(0.0624) (0.0365) (0.185) (0.162)
VIX -0.0359 -0.0334** -0.0493 -0.0652***
(0.0221) (0.0139) (0.0323) (0.0220)
KAOPEN 0.290 0.264 0.283 0.448
(0.466) (0.660) (0.434) (0.408)
Constant 4.472 1.389 3.274 2.949
(5.027) (4.003) (6.120) (3.943)
Fixed effects Controlled Controlled
Observations 747 747 696 696
R-squared 0.232 0.208 0.236 0.828
Number of country id 15

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Figure 24: Model 1 robustness, results obtained through 2SLS with FE

(2) (2) ) (4)
VARIABLES CApc CApc CApc CApc
Creditg -0.713*** -0.708*** -0.751%** -0.761***
(0.139) (0.157) (0.131) (0.131)
Reservespc -1.316** -0.754 -1.811%** -1.919***
(0.606) (0.739) (0.700) (0.692)
IRdiff 0.240 0.190 0.123 0.159
(0.184) (0.150) (0.135) (0.134)
RiskPremium 0.145 0.215*
(0.100) (0.113)
GDPdiff -0.0128 -0.160** -0.0574 -0.0715
(0.0949) (0.0720) (0.0663) (0.0656)
REER 0.00147 0.00946 0.0147 0.0128
(0.0275) (0.0232) (0.0289) (0.0302)
ERch -0.397** -0.334** -0.452** -0.441**
(0.162) (0.151) (0.222) (0.184)
VIX -0.0652*** -0.0642*** -0.0575*** -0.0658***
(0.0220) (0.0198) (0.0207) (0.0222)
KAOPEN 0.448 1.033** 0.456
(0.408) (0.464) (0.417)
Credit -0.0567***
Constant 2.949 8.509*** 1.600 3.057
(3.943) (3.218) (4.105) (3.375)
Fixed effects Controlled Controlled Controlled Controlled
Observations 696 696 704 698
R-squared 0.828 0.848 0.826 0.826

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Figure 25: Model 1 robustness by addingrariables, OLS

1) 2) (3) 4) 5) (6) (7) (8) (9)
VARIABLES CApc CApc CApc CApc CApc CApc CApc CApc CApc
Creditg -1.224%** -1.115%** -1.043**  -1.183*** -1.248*** -1.242%** -1.240%** -1.231%** -1.259%**
(0.386) (0.353) (0.351) (0.375) (0.379) (0.394) (0.396) (0.394) (0.368)
Reservespc 2.395** 2.612** 0.189 -0.00270 0.00911 -0.0554 -0.0443 0.162
(0.855) (0.885) (0.753) (0.829) (0.844) (0.834) (0.855) (0.752)
IRdiff -0.213* -0.386** -0.348** -0.349** -0.348** -0.315** -0.217
(0.120) (0.147) (0.133) (0.134) (0.135) (0.141) (0.159)
RiskPremium -0.565*** -0.703*** -0.706*** -0.707*** -0.734%** -0.706***
(0.174) (0.216) (0.217) (0.217) (0.218) (0.198)
GDPdiff -0.215 -0.218 -0.217 -0.270 -0.270
(0.127) (0.129) (0.130) (0.158) (0.158)
REER -0.0135 -0.0152 -0.0179 -0.0281
(0.0479) (0.0485) (0.0488) (0.0552)
ERch -0.120* -0.145** -0.150**
(0.0606) (0.0624) (0.0624)
VIX -0.0312 -0.0359
(0.0250) (0.0221)
KAOPEN 0.290
(0.466)
Constant 0.293 0.200 0.241 1.478 1.602 2.957 3.124 4.032 4.472
(1.001) (0.984) (0.991) (1.235) (1.259) (4.654) (4.711) (4.818) (5.027)
Observations 750 750 749 747 747 747 747 747 747
R-squared 0.133 0.152 0.163 0.220 0.227 0.228 0.229 0.231 0.232

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<O.
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Figure 26: Model for hypothesis 2, results obtained through OLS (1), FE (2),
2SLS (3) and 2SLSwith FE (4)

1) (2) 3) (4)
VARIABLES Grossinflowspc Grossinflowspc Grossinflowspc Grossinflowspc
BCLg 1.357*** 1.287*** 1.569*** 1.462***
(0.244) (0.193) (0.217) (0.170)
IRdiff 2.109 2.867** 2.221 3.276***
(1.330) (0.968) (1.472) (1.146)
GDPdiff 1.845** 1.789** 1.722*** 1.566***
(0.701) (0.686) (0.632) (0.570)
REER 0.200 0.410 0.240 0.433
(0.276) (0.324) (0.285) (0.343)
VIX -0.147 -0.195 -0.188 -0.286
(0.162) (0.141) (0.223) (0.201)
KAOPEN 8.808** 6.672 9.437** 10.35
(3.730) (4.317) (4.172) (6.817)
Constant -20.80 -36.41 -25.11 -46.68
(26.77) (37.14) (27.49) (42.04)
Fixed effects Controlled Controlled
Observations 718 718 674 674
R-squared 0.325 0.424 0.331 0.595
Number of country ic 15

Robust standard erroirs parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Figure 27: Model 2 robustness tests, results obtained through 2SLS with FE

(1) (2) (3) (4)

VARIABLES Grosslinflowspc GrosslInflowspc Grosslinflowspc Grosslinflowspc
BCLg 1.462%** 1.494*** 1.458*** 1.460%***

(0.170) (0.168) (0.174) (0.172)
IRdiff 3.276*** 2.957** 3.621*** 3.259%**

(1.146) (1.183) (1.329) (1.150)
GDPdiff 1.566*** 1.651*** 1.684*** 1.575%**

(0.570) (0.599) (0.537) (0.568)
REER 0.433 0.418 0.424 0.425

(0.343) (0.366) (0.338) (0.343)
VIX -0.286 -0.258 -0.293 -0.293

(0.201) (0.202) (0.196) (0.201)
KAOPEN 10.35 8.129 10.39

(6.817) (5.166) (7.566)
Creditg 0.627

(0.973)
RiskPremium 0.379
(0.557)

Constant -46.68 -40.62 -46.07 -20.92

(42.04) (43.23) (42.07) (33.11)
Fixed effects Controlled Controlled Controlled Controlled
Observations 674 663 666 674
R-squared 0.595 0.598 0.595 0.594

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Figure 28: Model 2 robustness by adding variables, OLS

(1) (2) (3) (4) (5) (6)
VARIABLES Grosslinflowspc Grosslinflowspc Grosslinflowspc Grosslinflowspc Grosslinflowspc Grosslinflowspc
BCLg 1.779*** 1.714%** 1.511%** 1.491*** 1.490*** 1.357***
(0.340) (0.327) (0.311) (0.278) (0.269) (0.244)
IRdiff 1.086 0.343 -0.00818 0.00411 2.109
(1.487) (1.429) (1.355) (1.544) (1.330)
GDPdiff 2.064** 2.086** 2.077** 1.845**
(0.771) (0.757) (0.758) (0.701)
REER 0.444 0.443 0.200
(0.285) (0.283) (0.276)
VIX -0.00783 -0.147
(0.175) (0.162)
KAOPEN 8.808**
(3.730)
Constant 14.27*** 14.17%** 16.13*** -28.48 -28.30 -20.80
(3.038) (3.046) (3.560) (28.70) (27.62) (26.77)
Observations 720 718 718 718 718 718
R-squared 0.198 0.208 0.260 0.279 0.279 0.325

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Figure 29:

Model for hypothesis3, results obtained through OLS (1), FE (2),
2SLS (3) and 2SLS with FE (4)

1) (2) 3) 4)
VARIABLES GrossFlowspc  GrossFlowspc  GrossFlowspc ~ GrossFlowspc
SBSg 5.599%** 4,991** 7.809*** 6.786***
(1.528) (1.631) (1.597) (1.748)
SBSg_Crisis -4.091*** -2.720** -7.038*** -5.040**
(0.768) (1.162) (1.987) (2.516)
GDPdiff 4.525** 4.093* 4.027** 3.385*
(1.834) (1.945) (1.654) (1.909)
VIX -0.607** -0.706** -0.789** -0.979**
(0.269) (0.283) (0.396) (0.475)
KAOPEN 24.65** -1.347 25.77** 31.80
(9.980) (23.04) (8.829) (39.19)
IRdiff 2.703 3.183 2.528 3.667
(2.332) (2.767) (2.819) (3.645)
REER 1.318*** 2.339%** 1.220* 1.919%***
(0.420) (0.684) (0.643) (0.691)
Constant -141.4%** -182.2** -131.3** -212.4%**
(31.98) (59.95) (61.85) (75.65)
Fixed effects Controlled Controlled
Observations 583 583 547 547
R-squared 0.392 0.492 0.372 0.629
Number of country id 12

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Figure 30: Model 3 robustness, all 2SLS with FE

(1) (2) (3) (4)
VARIABLES GrossFlowspc  GrossFlowspc ~ GrossFlowspc ~ GrossFlowspc
SBSg 6.786*** 3.872* 6.950*** 6.989***
(1.748) (2.259) (1.758) (1.710)
SBSg_Crisis -5.040** -5.138** -5.321**
(2.516) (2.487) (2.499)
GDPdiff 3.385* 2.250 3.424* 3.588*
(1.909) (1.437) (1.875) (1.910)
VIX -0.979** -1.061%** -0.906** -0.758
(0.475) (0.377) (0.435) (0.522)
KAOPEN 31.80 16.11 2.948
(39.19) (12.50) (48.63)
IRdiff 3.667 4.442* 2.932 2.814
(3.645) (2.291) (3.254) (3.722)
REER 1.919%** 0.819 2.091 *** 2.061***
(0.691) (0.707) (0.583) (0.737)
ERch 5.830
(4.563)
Constant -212.4xxx -63.94 -155.4** -162.3*
(75.65) (85.17) (62.94) (88.69)
Fixed effects Controlled Controlled Controlled Controlled
Observations 547 734 547 547
R-squared 0.629 0.595 0.627 0.613

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Figure 31: Model 3 robustness by adding variables, OLS

1) (2) 3) 4) () (6) (7)
VARIABLES GrossFlowspc  GrossFlowspc ~ GrossFlowspc ~ GrossFlowspc ~ GrossFlowspe  GrossFlowspe  GrossFlowspce
SBSg 4.661*** 7.340%** 6.704*** 6.663*** 6.386*** 5.734%** 5.599%**
(0.341) (0.551) (0.536) (0.532) (0.522) (0.562) (0.553)
SBSg_Crisis -4.891*** -4.701*** -4.381*** -4.342%** -4.054*** -4.091***
(0.748) (0.718) (0.721) (0.704) (0.706) (0.694)
GDPdiff 4.135*** 3.813*** 4.860*** 3.922%** 4 525+
(0.573) (0.580) (0.598) (0.670) (0.673)
VIX -0.533*** -0.454** -0.752*** -0.607***
(0.180) (0.177) (0.201) (0.201)
KAOPEN 30.06*** 27.74*** 24.65***
(5.544) (5.559) (5.512)
IRdiff 4.363*** 2.703*
(1.444) (1.468)
REER 1.318***
(0.294)
Constant 25.09%** 30.74*** 34.65*** 45.34*** -24.93* -13.42 -141.4***
(1.330) (1.650) (1.672) (3.980) (13.53) (13.97) (31.66)
Observations 783 583 583 583 583 583 583
R-squared 0.193 0.256 0.317 0.328 0.360 0.370 0.392

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Figure 32: Model of Gross inflows and outflows, results obtained through 2SLS

(1) (2) )
VARIABLES GrossFlowspc  Grossinflowspc GrossOutflowspc
SBSg 6.786*** 3.497*** 3.289***
(1.748) (0.997) (0.756)
SBSg_Crisis -5.040** -2.580** -2.469*
(2.516) (2.197) (1.341)
GDPdiff 3.385* 1.735* 1.642*
(1.909) (0.953) (0.963)
VIX -0.979** -0.416* -0.561**
(0.475) (0.230) (0.246)
KAOPEN 31.80 15.06 16.59
(39.19) (19.78) (19.55)
IRdiff 3.667 1.831 1.836
(3.645) (2.791) (1.866)
REER 1.919%** 0.947** 0.971***
Constant -212.4%** -105.6** -106.4***
(75.65) (41.16) (35.92)
Fixed effects Controlled Controlled Controlled
Observations 547 547 547
R-squared 0.629 0.607 0.647

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Figure 33: Comparing models of Gross inflows and outflows using alternative

specifications, results obtained through 2SLS with FE

(1) (2) ) (4)
VARIABLES Grossinflowspc GrossinflowspcALT  GrossOutflowspc  GrossOutflowspcALT
SBSg 3.497*** 3.621*** 3.289*** 3.165***
(0.997) (0.936) (0.756) (0.824)
SBSg_Crisis -2.580** -2.948*** -2.469* -2.100
(2.197) (2.119) (1.341) (1.438)
GDPdiff 1.735* 1.390 1.642* 1.986**
(0.953) (0.942) (0.963) (0.982)
VIX -0.416* -0.429* -0.561** -0.548**
(0.230) (0.229) (0.246) (0.260)
KAOPEN 15.06 8.343 16.59 23.31
(19.78) (19.95) (19.55) (19.97)
IRdiff 1.831 1.655 1.836 2.012
(1.791) (1.744) (1.866) (2.025)
REER 0.947** 0.997*** 0.971%** 0.921**
(0.370) (0.353) (0.329) (0.370)
Constant -105.6** -94 58** -106.4*** -117.4%**
(41.16) (38.89) (35.92) (38.84)
Fixed effects Controlled Controlled Controlled Controlled
Observations 547 547 547 547
R-squared 0.607 0.595 0.647 0.640

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Figure 34: Breakdown by type of capital flows, results obtained through 2SLS

with FE
(1) (2) () (4)
VARIABLES GrossFlowspc  FDIflowspc Portfolioflowspc Otherflowspc
SBSg 6.786*** 0.871 0.767*** 5.149%**
(1.748) (0.550) (0.175) (1.560)
SBSg_Crisis -5.040** -0.800 -0.764** -3.484
(2.516) (0.840) (0.320) (3.016)
GDPdiff 3.385* 0.342 -0.0145 3.049
(1.909) (0.446) (0.362) (1.897)
VIX -0.979** -0.130 -0.567*** -0.280
(0.475) (0.324) (0.0816) (0.528)
KAOPEN 31.80 37.00 33.39** -38.74
(39.19) (26.37) (13.77) (28.34)
IRdiff 3.667 3.061** 3.679*** -3.074
(3.645) (1.319) (0.697) (3.264)
REER 1.919*** -0.0928 -0.288 2.299%**
(0.691) (0.385) (0.193) (0.840)
Constant -212.4%** -61.96 -27.59 -122.4
(75.65) (54.28) (28.88) (80.39)
Fixed effects Controlled Controlled Controlled Controlled
Observations 547 547 547 547
R-squared 0.629 0.608 0.404 0.444

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Figure 35: Model of Current account with SBS, results obtained through OLS
(1), FE (2), 2SLS (3) and 2SLS with FE (4)

1) (2) 3) 4)
VARIABLES CApc CApc CApc CApc
SBSg -0.0156 -0.00935 -0.0450 -0.0130
(0.0508) (0.0580) (0.0688) (0.0710)
Creditg -1.253%*** -0.673*** -1.385%** -0.713***
(0.366) (0.135) (0.373) (0.137)
Reservespc 0.147 -1.166* -0.230 -1.326**
(0.775) (0.643) (0.864) (0.612)
IRdiff -0.207 0.145 -0.155 0.255
(0.164) (0.231) (0.178) (0.201)
RiskPremium -0.708*** 0.129 -0.719*** 0.146
(0.199) (0.128) (0.203) (0.101)
GDPdiff -0.267 0.0594 -0.289* -0.00905
(0.164) (0.102) (0.162) (0.100)
REER -0.0278 -0.0151 -0.0121 0.00211
(0.0555) (0.0251) (0.0670) (0.0281)
ERch -0.151** -0.151*** -0.391** -0.395**
(0.0618) (0.0364) (0.189) (0.162)
VIX -0.0359 -0.0335** -0.0494 -0.0654***
(0.0223) (0.0140) (0.0330) (0.0220)
KAOPEN 0.309 0.277 0.355 0.459
(0.482) (0.674) (0.477) (0.435)
Constant 4.409 1.350 3.052 2.863
(5.116) (4.012) (6.152) (4.058)
Observations 747 747 696 696
R-squared 0.232 0.208 0.235 0.828
Number of country id 15

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Figure 36: Robustness tests for model of Current account with SBS, results
obtained through 2SLS with FE

(1) (2) ) (4)
VARIABLES CApc CApc CApc CApc
SBSg -0.0130 0.0615 -0.0387 -0.00794
(0.0710) (0.152) (0.0831) (0.0691)
SBSg_Crisis -0.152
(0.161)
Creditg -0.713*** -0.801*** -0.675***
(0.137) (0.208) (0.144)
Reservespc -1.326** -1.724%** -0.280
(0.612) (0.659) (0.683)
IRdiff 0.255 0.515 0.102 0.318
(0.201) (0.328) (0.215) (0.213)
RiskPremium 0.146 0.105 0.297*** 0.236*
(0.101) (0.141) (0.102) (0.124)
GDPdiff -0.00905 -0.0926 0.0652 0.00683
(0.100) (0.129) (0.112) (0.0979)
REER 0.00211 -0.111 -0.0152 -0.0150
(0.0281) (0.0845) (0.0319) (0.0273)
ERch -0.395** 2.854 -0.278 -0.338***
(0.162) (6.377) (0.234) (0.110)
VIX -0.0654*** -0.0929*** -0.0791 *** -0.0683***
(0.0220) (0.0218) (0.0288) (0.0234)
KAOPEN 0.459 -10.16 1.457 0.529
(0.435) (6.935) (1.576) (0.433)
Constant 2.863 40.35*** 2.036 4.387
(4.058) (14.82) (5.550) (3.983)
Fixed effects Controlled Controlled Controlled Controlled
Observations 696 517 726 696
R-squared 0.828 0.824 0.795 0.826

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Figure 37: Robustness for Current account with SBS model by adding variables, OLS

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
VARIABLES CApc CApc CApc CApc CApc CApc CApc CApc CApc CApc
SBSg -0.0924 0.0107 0.00877 0.0399 -0.0228  -0.0140 -0.0109 -0.0112 -0.00804 -0.0156
(0.0712) (0.0331) (0.0324) (0.0393) (0.0449) (0.0421) (0.0481) (0.0481) (0.0487) (0.0508)
Creditg -1.232% _1.121%*  -1.066%**  -1.172%*  -1.247%%*  -1.237**  -1.235%* -] 227  -1,253***
(0.387) (0.350) (0.351) (0.369) (0.377) (0.389) (0.391) (0.389) (0.366)
Reservespc 2.394** 2.621** 0.147 -0.0268  -0.0102 -0.0754  -0.0587 0.147
(0.851) (0.886) (0.802) (0.863) (0.885) (0.875) (0.896) (0.775)
IRdiff -0.227*  -0.380**  -0.345**  -0.347**  -0.345**  -0.313** -0.207
(0.124) (0.148) (0.135) (0.135) (0.136) (0.141) (0.164)
RiskPremium -0.573**  -0.707*** -0.709*** -0.710*** -0.736*** -0.708***
(0.181) (0.218) (0.218) (0.218) (0.218) (0.199)
GDPdiff -0.213 -0.216 -0.215 -0.268 -0.267
(0.129) (0.132) (0.133) (0.163) (0.164)
REER -0.0129  -0.0145 -0.0174  -0.0278
(0.0494) (0.0500) (0.0504) (0.0555)
ERch -0.121*  -0.145**  -0.151**
(0.0604) (0.0622) (0.0618)
VIX -0.0310  -0.0359
(0.0257) (0.0223)
KAOPEN 0.309
(0.482)
Constant -0.498 0.294 0.200 0.245 1.495 1.611 2.899 3.064 3.984 4.409
(1.055) (2.001) (0.984) (0.990) (1.245) (1.262) (4.790) (4.845) (4.985) (5.116)
Observations 783 750 750 749 747 747 747 747 747 747
R-squared 0.006 0.133 0.152 0.164 0.220 0.227 0.228 0.229 0.231 0.232

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1



