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Abstract

The paper analyses gross portfolio investment flomeqquity and investment fund shares
(EIFS) in Luxembourg - a small open economy wifinancial center - over the period 2002Q1-
2016Q3.The statistical analysis shows that gross EIFS dlewhibit similar patterns over time
amongst resident investors and non-resident inkgestdowever, the volatility of EIFS flows
instigated by non-resident investors is larger tiam volatility of EIFS flows initiated by
resident investors. The graphical analysis provideglence that gross EIFS flows switch
between positive and negative growth cycles whasatwns vary over time, depending on
macroeconomic, financial and geopolitical shockshatglobal levelIn particular, goss EIFS
flows correlate positively witlstock returns and negatively with risk/uncertaimgasures at the
global level. Sudden and sharp increases (decpeiasgsoss EIFS flows concur with periods of
bullish (bearish) equity markets and low (heightBnésk aversion. Econometric tests show that
gross EIFS flows (including extreme movements) gareen by macroeconomic and financial
variables at the global level.vEntually, a prediction exercise suggests thas itifficult to
forecast extreme movements in gross EIFS flowsdaseglobal macroeconomic and financial
variables.
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Non-Technical Summary

The paper analyses gross investment flows in ecuity investment fund shares (EIFS) in
Luxembourg - a small open economy with a financemter - over the period 2002Q1-2016Q3. Gross
flows cover gross inflows and gross outflows. Griod®ws are defined as the net purchases of damest
assets by foreigni.€. non-resident) investors (IMF (2009)). If a majgrdf non-resident investors buy
(sell) domestic assets, then gross inflows aretigesinegative). Gross outflows are defined asrbe
purchases of foreign assets by domest& fesident) investors (IMF (2009)). If a majority fsident
investors buy (sell) foreign assets, then grosBawud are positive (negative).

The paper carries out three analyses. A statisticalysis describes the statistical properties of
gross EIFS flows. A graphical analysis identifiee thain events and the potential drivers of grdBSE
flows. The econometric analysis tests the obsematihighlighted in the graphical analysis and
undertakes a forecasting exercise of extreme mowvenie gross EIFS flows.

The paper highlights several results. The statisdoalysis shows that gross EIFS flows exhibit
similar patterns over time amongst resident inwesémd non-resident investors. However, the vihatil
of EIFS flows instigated by non-resident investigrtarger than the volatility of EIFS flows inited by
resident investors. Moreover, gross EIFS flows elate positively with stock price indices and
negatively with risk/economic policy uncertainty aseres related to advanced economies and emerging
market economies. This suggests that stock pricggisk/economic policy uncertainty measures can be
respectively conceived as an indicator of investxpected return on equity investment and as ggau
for global risk aversion. This provides also evidenthat the evolution of gross EIFS flows in
Luxembourg may be potentially explained by a sejlobal factors rather than domestic factors.

The graphical analysis shows that gross EIFS flemisch between positive and negative growth
cycle periods whose durations vary over time dependn shocks affecting the return/risk ratio
associated to EIFS. Second, as EIFS flows initibtedon-resident investors are more volatile thHfSE
flows instigated by resident investors, extreme emognts in EIFS flows occur more frequently on the
side of non-resident investors than on the sideesident investors. Third, given that gross EIFSvd
correlate positively with stock prices and negdyiveith global risk aversion measures (such as the
implied volatility index VIX), sudden and sharp ieases (decreases) in gross EIFS flows likely occur
during bullish (bearish) periods in equity market$en investors’ risk aversion is low (high). Fdurt
extreme movements in gross EIFS flows can conctlr ame specific event (or shock) or with a set of
events. The nature of events is multifaceted, ¢ogeeconomic, monetary, fiscal, financial, regutgto
and geopolitical shocks. Moreover, the geographicavenance of events is worldwide so that gross
EIFS flows are likely affected by global shockstheir stemming from advanced economies and/or
emerging market economies.

The econometric analysis supports these resultst gsovides evidence of a significant
relationship between EIFS flows, global stock psicglobal risk aversion, global economic policy
uncertainty measures and fundamentals that may flayed an important role in shaping the evolution
of EIFS flows over the period of analysis (in pautar, global liquidity, global government spending
global interest rates and oil prices). A similasui¢ prevails for extreme gross EIFS flows although
relatively less compelling and more dependent upennature of extreme flows.€ whether a sudden
and sharp increase/decrease in gross EIFS flowatéd by resident/non-resident investors). Evdhtua
a prediction exercise suggests that it is diffidoltforecast extreme movements in gross EIFS flows,
based on global macroeconomic and financial vaegbl



Résumé Non Technique

Le document analyse les flux bruts d’'investissendenportefeuilles en actions et parts de fonds
de placement (APFP) au Luxembourg - une petite @oonouverte dotée d'un centre financier - sur la
période 2002T1-2016T3

Les flux bruts couvrent les entrées brutes estgties brutes de capitaux. Les entrées brutes
sont définies comme les achats nets d'actifs reafbopar des investisseurs étrangers (c'est-a-dine n
résidents) (FMI (2009)). Si la majorité des investurs non-résidents achétent (vendent) des actifs
domestiques, les entrées brutes seront positivisal(ives). Les sorties brutes sont définies conane |
achats nets d'actifs étrangers par des investissemestiques (c'est-a-dire résident) (FMI (2009))a
majorité des investisseurs résidents achétent érthdles actifs étrangers, les sorties brutes seron
positives (négatives).

Le document entreprend trois analyses. Une analggistique décrit les propriétés statistiques
des flux bruts AAPFP. Une analyse graphique identifie les principawtdars affectant les flux bruts
d’APFP L'analyse économétrique teste les observatiorsesnén évidence dans I'analyse graphique et
effectue un exercice de prévision des mouvemeiitérags de flux bruts APFP.

L'analyse statistique montre que les flux bruts BIF° présentent des évolutions similaires entre
investisseurs résidents et non-résidents. La Vitdatles flux bruts dAPFP initiés par les investisseurs
non-résidents est cependant supérieure a cellduddsruts dAPFP initiés par les investisseurs résidents
Les flux bruts d’APFP présentent une corrélatiositpe avec les cours boursiers et une corrélation
négative avec des mesures de risque ou d'incegtipndpres aux économies avancées ou émergentes.
Cela suggére que I'évolution des flux brut®\BIFP au Luxembourg peut étre affectée par des chocs
similaires en provenance du monde entier. Danselrcdntexte, les cours boursiers et des mesures
d’aversion au risque (tel que l'indice de voladilimplicite VIX) peuvent étre congus respectivement
comme une mesure de rendement attendu des ineesfiset de risque en ce qui concerne les
investissements de portefeuille en APFP.

L’'analyse graphique montre que les flux bruts d’RP#ternent entre des cycles de croissance
positifs et négatifs dont la durée varie avec hape et les chocs affectant le rapport rendemenigis
associé a ce type d'investissement. Deuxiememdant élonné que les flux bruts d’APFP des
investisseurs non-résidents sont plus volatileslgadlux bruts des investisseurs résidents, omerobs
plus souvent de fortes et soudaines hausses (Hathsedté des investisseurs non-résidents quétéu c
des investisseurs résidenfBroisiemement, les fortes et soudaines haussess@®i des flux bruts
d’APFP se produisent plus vraisemblablement dulesitpériodes haussiéres (baissieres) des marchés
boursiers, lorsque l'aversion au risque des ingsstirs diminue (augmente). Enfin, les mouvements
extrémes des flux bruts d’APFP peuvent correspoadi@vénement d'un ou de plusieurs chocs. De tels
chocs peuvent prendre différentes formes (éconamigmonétaire, budgétaire, financier, de
réglementation ou géopolitique) et peuvent proveigiconomies avancées et/ou émergentes.

L’'analyse économétrique confirme ces résultate Elbntre en effet I'existence d’une relation
significative entre les flux bruts d’APFP, les ceroursiers mondiaux, I'aversion pour le risque au
niveau mondial, les mesures d’incertitude de latipak économique au niveau mondial et un certain
nombre de variables macroéconomiques et financgre®uent un réle important dans la détermination
des flux bruts d’APFP au cours de la période agal\iquidité au niveau mondial, dépenses publiques
au niveau mondial, taux d’intérét mondiaux et mhixpétrole). Un résultat similaire prévaut pourflas
bruts extrémes d’APFP, bien que plus dépendanta dature des mouvements extrémies {ortes et
soudaines hausses/baisses dans les flux d’APFRBemipar les investisseurs résidents/non-résidents)
Enfin, un exercice de prédiction des mouvement€més de flux bruts d’APFP montre qu’il est difféci
de prévoir de tels flux sur la base de variablesrogonomiques et financiéres a I'échelle mondiale.



1. Introduction

Luxembourg is a small open economy with a finan¢iab. A key feature of the
Luxembourg economy is its substantial opennesstévriational capital flows relative to the size
of its economy as proxied by GDP (see infra). F@rolicy perspective, understanding the
drivers of capital flows for financial centers is anportant topic. Indeed, the literature shows
that international capital flows can have subs&rtbnsequences on economic and financial
stability (Calvo (1998), Reinhart and Reinhart (@QO0Furceriet al. (2012), Tillman (2013),
Pinar (2015)). On the one hand, international ehfiibws can provide important benefits to any
economy, by contributing to its economic, financald social development, often increasing
structural growth and/or smoothing fluctuationstle real growth cycle. On the other hand,
massive swings in international capital flows céoamplify economic and financial cycles,
increase financial vulnerabilities and harm ecomprfinancial and social development. This
result holds for both advanced and emerging magkehomies (EMESs) and in particular for
small open economies with a financial centeg.(Mo and Pang (2008) for Hong Kong, Chow
(2008) for Singapore, Pinar (2015) for Switzerlar@jirprisingly, the literature does not offer
any comprehensive analysis regarding internatiocagital flows in Luxembourg.

Against this background, this paper analyses th@ugon of gross capital flows in
Luxembourg, a small open economy with a financeldter. Gross flows regroup gross inflows
and gross outflows. Gross inflows are defined asét purchases of domestic assets by foreign
(i.e. non-resident) investors (IMF (2009)). If a majgrivf non-resident investors buy (sell)
domestic assets, then gross inflows are positiggdtive). Gross outflows are defined as the net
purchases of foreign assets by domeste (esident) investors (IMF (2009)). If a majority of
resident investors buy (sell) foreign assets, theyss outflows are positive (negative). The
analysis of gross flows allows investigating thédegors of non-resident investors and resident
investors separately. Indeed, non-resident andleesinvestors can be motivated by different
factors and respond differently to various policasd shocks. Moreover, focusing on gross
portfolio investment flows is more relevant frompalicy perspectivelndeed, policymakers
might react differently based on whether specifgsedes of capital flow movements are
instigated by domestic or foreign sources.

The paper focuses particularly on portfolio investinflows and especially on equity and
investment fund share (EIFS) flows. The rationatelarlying this choice is that Luxembourg
presents the largest portfolio investment flowseinm of GDP, across financial centers. Indeed,
annual gross portfolio investment flows represantagerage 830% of domestic GDP over the
period 2000-2015 (Table 1) Concerning the different types of portfolio intresnts in
Luxembourg, annual gross flows in equity and inwvestt fund shares represent on average
507% of domestic GDP over the period 2002-20168oWadd by gross flows in long-term debt
securities (258% of domestic GDP) and short-terbt decurities (20% of domestic GDP).

! Table 1 presents the average amount of the rdtigrass portfolio investment flows (gross inflows gfoss
outflows)-to-GDP for OECD countries and financianters over the period 2000-2015. Others finanmalters
included in the list of countries cover Hong-KoiMgcao and Singapore.
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Table 1: Gross portfolio investment flows-to-GDP (aerage 2000-2015

LU IE IC |HK | SG|NO|NL | PT| FI |[JUK|MO| FR | GR | ES | DK | AT | AU

83C0 | 1057 | 481 | 287 | 213|196 | 167 | 152 | 145|132 | 123 | 123 | 121 | 118 | 117 | 114 | 111

SE BE |[CH|DE |EA | IT |[US|CA|NZ|JP|SK|KR|HU | CZ|PL |MX]|TK

9.9 9.0 84| 81| 74 6.6 62 58 57 53 44 38 3.3.0| 29| 24| 20

Source: IMF BOP data for gross flows and World BékGDP. Period: 2000-2015. Figures are in percent

To understand the full cycle of gross EIFS flowsg paper relies on the method by
Forbes and Warnock (2012) and Pinar (2015). Thithaakhighlights four types of extreme
episodes in gross EIFS flows: a surge,a sharp increase in gross EIFS inflows driven ¢ay-n
resident investors; a stope. a sharp decrease in gross EIFS inflows instightedon-resident
investors; a flightj.e. a sharp increase in gross EIFS outflows initidigdesident investors; a
retrenchment,.e. a sharp decrease in gross EIFS outflows driveresigent investors.

The paper makes several interesting contributioribé literature. The statistical analysis
shows that gross EIFS outflows and gross EIFSwslon Luxembourg exhibit similar patterns
over time. However, the volatility of gross inflovirstiated by non-resident investors is larger
than the volatility of gross outflows instigated kgsident investors. Moreover, according to the
Jarque and Bera normality test (1987), the nornsaidution does not suit gross inflows while it
does for gross outflows. This can be explained h®y sudden and dramatic negative gross
inflows driven by non-resident investors in 2008@Q#ing the unfolding of the subprime crisis.
Gross EIFS flows correlate positively with stockcprindices and negatively with risk/economic
policy uncertainty measures related to advances@uoes and EMEs. This suggests that the
evolution of gross EIFS inflows and outflows in lambourg could be potentially explained by a
similar set of global factors. In addition, thigggests that stock prices and risk/economic policy
uncertaintymeasures can be respectively conceived as an iodimbinvestors’ expected return
on equity investment and as a gauge for globalaisksion.

The graphical analysis shows that gross EIFS flawsrnate between positive and
negative growth cycle periods whose durations waer time depending on shocks affecting the
return/risk ratio associated to EIFS. Second, &SHlows initiated by non-resident investors are
more volatile than EIFS flows instigated by residewestors, extreme episodes in EIFS flows
occur more frequently on the side of non-residewéstors than on the side of resident investors.
Third, given that gross EIFS flows correlate pesily with stock prices and negatively with
global risk aversion measures (such as the impligdtility index VIX), sudden and sharp
increases (decreases) in gross EIFS flows liketpioduring bullish (bearish) periods in equity
markets, when investors’ risk aversion is low (higfourth, extreme movements in gross EIFS
flows can concur with one specific event (or shamkyvith a set of events. The nature of events
is multifaceted, covering economic, monetary, fisdaancial, regulatory and geopolitical
shocks. Moreover, the geographical provenance eftsvis worldwide, so that gross EIFS flows
are likely affected by global shocks, either stemmpfrom advanced economies and/or EMEs.

The econometric analysis supports these resultdeeth estimations based on the
Generalized Method of Moments (GMM) provide evidewnd a significant relationship between
gross EIFS flows, global stock prices, global résdersion, global economic policy uncertainty
measures and fundamentals that may have playad@ortant role in shaping gross EIFS flows
over the period of analysis (particularly globajuiidity, global government spending, global
interest rates and oil prices). The discrete madedipproach presents similar results for extreme
gross EIFS flows, although relatively less compelland more dependent upon the nature of
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extreme episodes (whether stops/retrenchmentsgbtdisurges). In particular, the econometric

analysis shows that unconventional monetary poti@asures implemented by central banks in
the euro area, Japan, the United Kingdom and theed)istates contributed to have a positive
effect on gross EIFS flows by reviving them andibyting stops and retrenchments. This result

is in line with the literature (Curcuret al. (2015), Kiendrebeogo (2016)). Eventually, a

prediction exercise based on the Receiver Operé&iragacteristics (ROC) method, suggests that
it is difficult to forecast extreme movements irogg EIFS flows ab=1,2 quarters ahead based

on global macroeconomic and financial variables.

The remainder of the paper is organized as folldvextion 2 defines gross EIFS flows
and computes descriptive statistics. Section 3ddok the potential factors that affected gross
EIFS flows by performing a graphical analysis otrex period 2002Q1-2016Q3. The graphical
analysis identifies extreme episodes in gross Hi&¥s and relates the evolution of gross EIFS
flows to notable events. Based on the latter resg#iction 4 undertakes an econometric analysis
to assess the impact of pre-determined factors roesgflows and on extreme gross flows.
Section 5 implements a predictive exercise of exérenovements in gross EIFS flows based on
global macroeconomic and financial variables. $&acé concludes.



2. Statistical analysis
2.1 Definition

According to the IMF's Balance of Payments and rimiéional Investment Position
Manual (2009, BPM6), equity and investment fundrebdEIFS) are financial assets that enter
the category of portfolio investmeftsalong with (short-term and long-term) debt sed@®si
Compared to debt securities, EIR8ve the distinguishing feature that the holders awesidual
claim on the assets of the institutional unit ikatied the instrument (BPM6, §85.19).

On the one hand, equity represents the owners'sfimthe institutional unit. Contrary to
debt securities, equity does not generally provite owner with a right to a predetermined
amount or an amount determined according to a fieechula. Ownership of equity in legal
entities is usually evidenced by shares, stocksjcgzations, depository receipts. Equity cover
listed shares quoted in an exchange market (BPM&4% and unlisted shares.d. private
equity) as well as other equity. Other equity isiggthat is not in the form of securities (BPM6,
85.26). It can include equity in quasi-corporatiosisch as branches, trusts, limited liability and
other partnerships, unincorporated funds, and natianits for ownership of real estate and
other natural resources (BPM6, 85.26). The incofrexjaity (other than investment fund shares)
includes only distributed earningse( dividends).

On the other hand, an investment fund share igqaiyesecurity that entitles the owner
to a portion of the net asset value of an investrigmd. Investment funds (BPM6, 85.28) are
collective investment undertakings through whiclvestors pool funds for investment in
financial or nonfinancial assets or botlke.g( debt securities, equity, commodity-linked
investments, real estate, shares in other investfuads and structured assets (BPM6, 85.30)).
These funds issue shares (if a corporate strucsuused) or units (if a trust structure is used).
Investment fund shares include money market fuladesh) other investment fund shares together
with insurance, pension and standardized guargBieM6, 85.28). The income on investment
fund shares includes both dividends and reinvesaedings (BPM6, §11.104).

2.2 Local patterns in gross EIFS flows

Chart 1 presents the evolution of gross EIFS flawd.uxembourg over the period
2002Q1-2016Q3. Outflows and inflows in gross EIRS&re similar patterns. In other words, they
tend to move in tandem. When resident investors(bel) foreign EIFS, non-resident investors
buy (sell) domestic EIFS. The correlation betwesssg inflows and gross outflows amounts to
74% over the period. This result prevails throughbe sample period as the average one-year
rolling window correlation amounts to 62%This suggests that non-resident and resident
investors in EIFS may respond similarly to varighscks.

2 For a precise definition of EIFS, see IMF (2009N85, “Equity and investment fund shares”, p. 83-85.
% The one-year rolling window correlation betweensgr EIFS inflows and gross EIFS outflows becomemtiee
only between 2007Q1 and 2007Q3.



Chart 1: Evolution of gross equity and investmentdind shares flows
in Luxembourg
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Source: BCL, Units: Millions of euros, Period: 2QP-2016Q3.

Over the period, the average amount of Gross El&&sfis larger for non-resident
investors (EUR34bn; Table 2) than for resident stwes (EUR11bn; Table 2). The volatility of
gross inflows initiated by non-resident investossalso larger than the volatility of gross
outflows instigated by resident investb(Fable 2). This result prevails throughout theigeias
the one-year rolling window standard deviation odsg inflows lies always above the one for
gross outflows, except for the period 2003Q2-2008CHart 2).

Table 2: Simple statistics Chart 2: One-year rolling window standard
on Gross EIFS flows deviation
Gross outflows| Gross inflows
EIFS (resident ctp, | (non-resident stdev(Gross outflows) stdev(Gross inflows)
assets) ctp, liabilities) 60000
Mean 11021.72 34840.44 50000
Median 11318.80 34676.85 \
Standard dev. 18437.60 33610.73 40000 lf\ /J \/
Skewness -0.02 -0.52 30000 a
Kurtosis 3.46 4.93 20000 n ) N
Normality 0.53 11.81 \
Probability 0.77 0.00 10000 A A \/\VM \u/\,/ v
Source: BCL, The units for gross outflows and gros¢ m.'
inflows are in millions of euros. Period: 2002Q1- 0 S S S
2016Q3. The null hypothesis for the Jarque and Ber ggdgdgoggagdagagdg
normality test (1987) is §l “the series is normally 88888888c3535a85 0o
AN AN AN AN ANANANAN NN N

distributed”. .
Source: BCL, Period: 2002Q1-2016Q3.

* The paper implemented a right-tailed Fisher F-{ilst ngross inflows/ ngross outflows=1 Versus Hy: ngross outflowd ngross
inflows > 1) to check whether the standard deviations propeyross EIFS inflows and gross EIFS outflows aver
significantly different. To take into account oktpotential bias induced by outliers in gross Hie#s, the test was
also implemented on gross EIFS inflows-to-domeStiP and gross EIFS outflows-to-domestic GDP. Thesfs
showed that gross inflows are significantly moréatite than gross outflows. Results are availabbenfthe author
upon request.



The Jarque and Bera normality test (1987) rejeués rtormal distribution for gross
inflows initiated by non-resident investors, whitedoes not reject this hypothesis for gross
outflows instigated by resident investbrdhis can be explained by the sudden and dramatic
negative gross inflows observed in 2008Q4 durirguthfolding of the subprime cridis

2.3 Gross EIFS flows, return and risk measures

Natural candidates to explain the evolution of grB#S flows are reward/risk measures
pertaining to this class of asset (Forbes and W&ri@012), Ariaset al. (2013), Sarncet al.
(2016)). Tables 3.1 and 3.2 compute the correldbetmveen gross EIFS flows in Luxembourg
and some return/risk measures. As to the returrpooemt, we consider the evolution of stock
price indices in advanced economies and EMEs. Kegarisk, we consider the VIX, a measure
of global risk perception in stock markeend the Economic Policy Uncertainty Index (EPUI)
put forward by Bakeet al. (2015Y attached to several advanced economies and EMEs.

Table 3.1: Correlation between gross EIFS flows ihuxembourg and stock price indices
for various countries

Advanced economies EMEs

Gross flows BE | CH DE | EA FR | HK JP LU NL SG | UK US | BR | RU IN CN

p(outfl., AX) 054 | 055/ 053 055 058 044 05%2 046 0|53 04149| 0.45| 0.33 047 044 0.38

p(infl., AX) 059 | 052| 055 054 058 042 0% 0p4 060 (Q.4451| 0.50| 0.321 0.46 0.39p 0.41

Cum. gross flows| BE | CH DE | EA FR | HK JP LU NL SG | UK US | BR | RU IN CN

p(cum. outfl. X) | 0.63 | 0.72| 0.85 0.1 054 0.88 060 006 040 (.8H78| 0.86| 0.700 0.84 09y 0.5

[o2]

=

p (cum. infl., X) 0.57| 0.68| 0.83 0.0/ 04y 087 05%5 0p2 0|34 0.8r78| 0.87| 0.68 0.81 09y 0.5

Sources: BCL for gross flows; ECB-SDW, OECD and BERBr stock indices. Period: 2002Q1-2016Q3. The
variableX in Table 3.1 represents stock price index propeaich considered country.

® A variable that is normally distributed shouldtie@ a skewness equal to 0 and a kurtosis equal to

® The Jarque and Bera normality test (1987) measheedifference of the skewness and kurtosis oftrees with
those from the normal distribution. Caution islstquired when interpreting the statistical resuyiven that the
number of observation available for this analysiselatively smalli(e. 59 observations over the period 2002Q1-
2016Q3). With regard to this, Frain (2007) findattthe Jarque and Bera normality test (1987) cae faw power
in finite samples; notably when the sample siziger or equal to 50 observations. Moreover, ineord reduce
the potential bias implied by outliers in the distition of gross EIFS flows, the Jarque and Beremadity test
(1987) was also implemented on gross equity infltovdomestic GDP and on gross equity outflows-tadstic
GDP. Similar results were obtained. Results ardahla from the author upon request.

! Performing linear regression analysis requires thatresiduals of the regression to be normallyribigted in
order to get exact inference about the estimatdsstandard errors of the estimated coefficientsi-Normality of
the endogenous variable may imply that the res&dofithe regression are not normally distributelisTs the case
when the explanatory variables do not capture gmermormal phenomenon. Conversely, if the explayatariables
capture and allow understanding non-normality, ttenresiduals of the regression will be normalistributed.
Here, the non-normal phenomenon can be explainedhéyextreme movements in gross inflows during the
unfolding of the subprime crisis (2008Q4, see Charindeed, when setting the value of gross infldw zero in
2008Q4, the Jarque and Bera normality test (19®8s chot reject anymore the normal distribution dooss
inflows.

8 The VIX is the CBOE Volatility Index, a measure the implied volatility of S&P500 index options,|calated
and published by the Chicago Board Options Excha@OE). It is traditionally referred to as a gauige
investors’ fear. The literature generally regatds YIX as a measure of global risk appetite in lstoarkets (Lo
Duca (2012), Ariast al. (2013), Sarnet al. (2016)).

° For more information, setp://www.policyuncertainty.com/
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Gross EIFS flows in Luxembourg - whether cumulatechot - correlate positively with
stock price indices of advanced countries and ElIEble 3.13°. They move in tandem with
global stock prices. This suggests that the evatutif gross EIFS inflows and outflows in
Luxembourg could likely be explained by a similat sf fundamentals and notably by global
factors over the considered period. Hence, durimgnb (bust) phases in global stock markets,
non-resident investors may increase (respectivédygrease) their net purchases of domestic
assets and resident investors may increase (resggctiecrease) their net purchases of foreign
assets. This result can be expected as stock mrarebe conceived as a measure of investors’
expected return on EIFS.

Table 3.2: Correlation between gross EIFS flows ihuxembourg, VIX and economic policy
uncertainty indices for various countries

Gross flows VIX EPUI_global EPUI_AU EPUI_CA EPUI_CL
p(outfl. LU, AX) -0.32 -0.42 -0.41 -0.35 -0.15
p(infl. LU, AX) 0.27 -0.35 -0.28 -0.36 -0.21

Gross flows EPUL_IT EPUI_NL EPUI_SE EPUI_SG EPUI_UK
p(outfl. LU, AX) -0.28 -0.28 -0.29 -0.46 -0.36
p(infl. LU, AX) -0.24 -0.30 -0.22 -0.33 -0.24
Gross flows EPUI_DE EPUI_EA EPUI_ES EPUI_FR EPUI_IE

p(outfl. LU, AX) -0.29 -0.38 -0.23 -0.28 -0.13

p(infl. LU, AX) -0.27 -0.30 -0.13 -0.23 -0.16

Gross flows EPUI_US EPUI_BR EPUI_RU EPUI_IN EPUI_CN
p(outfl. LU, AX) -0.34 -0.11 -0.31 -0.46 -0.19
p(infl. LU, AX) -0.28 -0.11 -0.15 -0.39 -0.03

Sources: BCL for gross EIFS flows, FRED for VINXttp://www.policyuncertainty.comfor the Economic Policy
Uncertainty Index (EPUI). Period: 2002Q1-2016Q3e MariableX in Table 3.2 represents either the VIX or the
EPUI proper to each considered country.

Gross EIFS flows in Luxembourg are negatively datesl with the VIX and the
Economic Policy Uncertainty Index (Table 3.2) dtied to advanced and emerging market
economies. Thus, when global risk aversion and @oanpolicy uncertainty increase (decrease)
in advanced economies and EMEs, gross EIFS flowsxembourg would likely fall (increase).
The latter observation supports the idea that getsSS inflows and outflows in Luxembourg are
potentially explained by a similar set of globatttars over the period of analysis.

9In Table 3.1, the Luxembourg index features theefst positive correlation for cumulated gross EffeBvs in
Luxembourg. A possible explanation lies in the fiwt due to the composition of the Luxembourg lstpdce
index (in majority, companies with a relatively stg exposure on domestic rather than global ag}jvihe
Luxembourg stock price index may likely reflect matomestic conditions rather than global conditidnsturn,
this suggests that gross EIFS flows in Luxembouay rhe more likely affected by global factors ratliesn
domestic factors.
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3. Graphical analysis
3.1 Methodology

The graphical analysis aims at identifying the po# factors that drive gross EIFS
flows in Luxembourg. To understand the full cycfegooss EIFS flows, the paper relies on the
method put forward by Forbes and Warnock (2012) latet modified by Pinar (2015). This
method highlights four types of extreme episodegross capital flows: aslirge”, i.e. a sharp
increase in gross EIFS inflows driven by non-residevestors; astop’, i.e. a sharp decrease in
gross EIFS inflows instigated by non-resident inoess a flight”, i.e. a sharp increase in gross
EIFS outflows initiated by resident investors; ratfenchment”, i.e. a sharp decrease in gross
EIFS outflows driven by resident investtrs

To support the exercise, the graphical analysiegebn the evolution of return/risk
measures associated to Gross EIFS flows. We cortbidenain stock price indices of advanced
economies: Eurostoxx50 (SP_EA), Nikkei225 (SP_BFHEL100 (SP_UK), S&P500 (SP_US)
and the VIX, respectively.

More importantly, the scope of the exercise cossistidentifying a given pattern in
gross EIFS flows and explaining it based on setko@able events that may have shaped the
evolution of gross EIFS flows. By notable event® paper refers to events that led to dramatic
variations and/or that induced a trend reversalgioss EIFS flows and their associated
reward/risk measures. Notable events are oftemgieasiderable attention by the economic and
financial literature. As a result, such events manly drawn from the reading of the ECB’s
Financial Stability Reviews and Economic BulletmsThe latter sources allow capturing key
economic, financial and geopolitical events thatyrhave driven gross EIFS flows and their
associated reward/risk measures. In addition, wiemmed necessary, the paper also resorts to
complementary sources such as the IMF Financiak&adpdate, the IMF Global Financial
Stability Report or specific Bulletins or Notesaased by central barifRsWe presume that such
sources are widely distributed and read and doreftéct any vested or commercial interests.
The graphical analysis also relies on potentiane/édentified by earlier studies dealing with
extreme gross capital flows movements (Pinar (20)1L8nd financial market stress (Grimaldi

(2010)).

1 See Appendix B for a description of the methodiusehighlight extreme episodes in gross EIFS flows

2 The ECB Economic Bulletin is called the ECB MowtBlulletin prior to January 2015.

13 See Appendix C for more details regarding the cesur

14 pinar (2015) selected the following notable evémthie analysis of extreme movements in grosstaiidws for
Switzerland: the collapse of Lehman Brothers (208)8¢he Greece bailout (2010Q2) amid the EA sogereiebt
crisis, the extended bailout of Greece (2011Q3)@leith the US debt ceiling crisis, Bernanke’s sjeen tapering
(2013Q2).

5 Grimaldi (2010) identifies the following eventsathare concomitant with substantial increases énfiancial
stress index in Europe and the implied volatilifyttoe Euro Stoxx 50 index (VSTOXX) : dot.com bubltderst
(March 2000 - December 2000), 9/11 US terroristacs (September 2001 - November 2001), US corporat
scandals (June 2002 - August 2002), Iraq war (Ma&eh3 - May 2003), Madrid bombings (March 2004),
heightened uncertainty/oil prices increases (JW®@ 2 December 2004), London bombings (July 20Q&bal
financial crisis (August 2007 - June 2009).
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In so doing, this methodology allows extracting eah information along with selected
notable events that shaped the direction of grdé$§ Elows and their associated return/risk
measure¥. The output of this methodology is available irblEs C.1 to C.6 in Appendix C.

3.2 Main results

Chart 3 illustrates the evolution of gross EIFSwloand highlights their extreme
movements along with notable events. Accordinghe above methodology, the graphical
analysis identifies different phases that charasethe evolution of gross EIFS flows over the
period 2002Q1-2016Q3 (Table 4 and Chart 3).

a. Between 2002Q1 and 2003Q1, gross EIFS flows dstltogether with stock prices.
Gross EIFS outflows became negative between 20G2@32003Q1 while gross EIFS inflows
were negative in 2002Q3. The internet bubble btinst,September 11, 2001 terrorists’ attatks
along with the discovery of a series of accountimggularities in large US corporationed.
Arthur Andersen, Enron, Tyco, WorldCom'’s accountiamy corporate fraud scandafsjnay
have contributed to undermine investors’ confidemteequity markets and rein in EIFS
investments. Public intervention aiming at reforgnicompany accounting and improving
investors’ protection gg. Sarbanes-Oxley Act (July 2002)) may have helpedrdstore
confidence in equity markets at the end of theqaerOver this period, cumulated gross outflows
(inflows) per quarter amounted to EUR -2.9bn (EURD8). This means that Luxembourg
investors were net sellers of foreign EIFS whilensnesident investors were net buyers of
domestic EIFS.

b. Over the period 2003Q2-2006Q1, gross EIFS flowpldyed a positive growth cycle.
During this period, stock prices rallied and rislkesion lowered. This could be explained by a
strong recovery at the global level (notably in th®&, UK and Japan) while growth in Europe
was lackluster. The US notably experienced a swstiaigrowth, propelled by strong
consumption and investment (particularly in thel reatate sector) and supported by an
accommodative monetary policy and an expansionacglfpolicy, materialized by tax cuts and
increases in military spending to finance the Ivaar. In fact, at that timeolv interest rate

16 As the frequency of gross EIFS flows differe.(lower since quarterly) from the frequency of ege(dt least
daily frequency), it is difficult to analyze whetha specific event triggered a given behavior iosgrEIFS flows
and hence to carry out an event-study analysiseplpgpeaking. Second, financial markets can bectdtl by a
large amount of events that varies depending om tiature €.g. monetary, fiscal, geopolitical, regulatostc.),
magnitude and duration. More importantly, investoas react in different ways to a specific evergh&vioral
finance theory teaches us that investors can (eeegt to meaningless events, not react at alvémts considered
as important, react without the occurrence of amgdrtant events (owing for example to short-terwfiptaking),
focalize on specific events while ignoring othdrattoccur at the same timed. scapegoat theory (Bachetta and
Van Wincoop (2005), Fratzschetral. (2012)), react differently to similar events thappen through time or react
with delay to a specific event. All in all, invessbreaction to a specific event is multi-faceteliet renders the
analysis between notable events and gross EIFS fahwallenging. Due to these limits, the study caly provide
evidence of concomitancy (or correlation) betweetable events and gross EIFS flows and cannot zmahe
causality between notable events and gross EIR&flo

" ECB (2002), Monthly Bulletin, January 2002, p. Z8CB (2004), Monthly Bulletin, “Box 2 Stock market
reactions to the terrorist attacks in Madrid onMdrch 2004”, April 2004, p. 24-25. See also Tabl# i@ Appendix
C.

18 ECB (2002), Monthly Bulletin, November 2002, p. Zimaldi (2010) p. 11. See also Table C.1 in Apgie C.
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policies were a key driver of financial market depeents®. In addition, US financial
deregulation also contributed to fué&hancial market development$or examplevia the
exemption of the “net capital rule” for large bro&elealers in April 28, 2004 that permitted
certain large investment bankag; Bear Stearns, Goldman Sachs, Lehman Brothers,ilMerr
Lynch and Morgan Stanley) to increase dramatictilgir leverage to finance investments
(notably mortgage-backed securities investments) thvis period’. Risk aversion lowered for
domestic and non-resident investors and confidenceeased as cumulated gross outflows
(inflows) increased to EUR 19.3bn (EUR 39.2bn) queartef™.

Over this period, gross inflows experienced thrieges (2005Q1, 2005Q3 and 2006Q1)
and gross outflows one flight (2006Q1). The sumge2005Q1 concurred with an increase in
global stock prices on account of positive econodaita releases in the EA, Japan and the US,
notably in the energy sector propelled by highdr pice$. The surge in 2005Q3 was
contemporaneous with an increase in global stoidegr The latter was potentially explained by
positive data releases about corporate profitghititthe US which offset investors’ concerns
about the impact of higher oil prices on the USnerny, better economic outlook in Japan,
while the rise in EA stock prices was explainediy cost cutting efforts by corporations given
the prevalence of investors’ concerns about EA eegon prospects. Moreover, the
simultaneous surge and flight in 2006Q1 was contriwith a strong increase in global stock
markets, potentially explained by a weaker bel@oagst investors about further US interest
rate hikes, the release of positive and strong @oan data and investors’ expectations of
continued robust corporate earnings growth in theJapan and U%,

Notice that the negative outflows in 2004Q2 conediwith investors’ concerns about the
real strength of the global economic recovery am llackground of increasing oil prices and
their expected impact on corporate profits and egage demand, along with the change in
inve:ztsors’ expectations regarding the pace andngnaf the US Federal Reserve’s tightening
cycle™.

c. Between 2006Q2 and 2006Q3, gross EIFS flows dedvdown. Risk aversion rose
slightly and global stock markets fell in May 200Q6. fact, after the US Federal Reserve’s
monetary tightening of March 28 and May 10, 28pBwestors feared potential further near-
term interest rate hikesnvestors’ nervousness was thus at that time hoeplained bythe

19 IMF (2003), Global Financial Stability Report, ®&l Financial Market Developments, September 2p03,

20| ater, after the spark of the subprime crisisgsahveconomists pointed to this exemption of thecagital rule as
a potential cause that triggered the subprimesc(gsy. Lo (2012)) although some of them warned about éra
earlier stage (Rajan (2005)).

21 Despite some evidence by Grimaldi (2010) that theeddl terrorist attacks of March 2014 increaseauriiial
stress in Europe, the impact on gross EIFS flovgears relatively muted.

22 ECB (2005), Monthly Bulletin, March 2005, p. 33:8kee also Table C.1 in Appendix C.

23 ECB (2005), Monthly Bulletin, September 2005, 8-35. See also Table C.1 in Appendix C. Despiteesom
evidence by Grimaldi (2010) that the London tesbattacks of July 2005 increased financial stie€surope, the
impact on gross EIFS flows appears relatively muted

2 ECB (2006), Monthly Bulletin, March 2006, p. 3&eSalso Table C.1 in Appendix C.

% IMF (2004), Financial Market Update, Internatior@apital Markets Department, Global Markets Analysi
Division, June 15, 2004, p. 1-2. See also Tablei€.Appendix C. Grimaldi (2010) also pointed to digened
financial stress and the implied volatility of tReiro Stoxx 50 index over this period potentiallyedo heightened
uncertainty and oil prices increases (June 200dcebhber 2004).

% ECB (2006), Monthly Bulletin, June 2006, p. 33-B&B (2007), Monthly Bulletin, January 2007, p. S@e also
Table C.2 in Appendix C.
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rise in US inflation expectations with the assaaiatincertainty among market participants about
the future path of the US monetary politty.addition, an upsurge in geopolitical tensionshe
Middle East along with high and volatile dynamies ail prices contributed to undermine
investors’ confidencg. Over this period, cumulated gross outflows (inf) decreased to EUR
7.6bn (EUR 21.2bn) per quarter. Gross outflowslding) experienced a retrenchment (stop) in
2006Q2 (2006Q3).

d. Gross EIFS flows recovered between 2006Q4 and 2D@I6hg with equity prices on
the background of a slight decrease in risk avarsibe rise ingross EIFS flows and istock
prices was supported by positive corporate earniggsvth figures and favorable news
concerning the global economic outlook, despitertee in long-term interest rates and some
market speculation that the US Federal Reservelqoursue a tighter monetary poffty

Notwithstanding this, the period includes a sulistafall in global equity prices at the
end of February 2007 (Chart 3) potentially triggeby the Shanghai stock market bubble crash
of February 28, 2037 The latter occurred after rumors that Chineseetuc authorities were
going to raise interest rates in an attempt to ¢offation and limit speculative trading with
borrowed money. The Shanghai Stock Exchange Comeplosiex tumbled 9% - the largest drop
in 10 years and led tanajor drops in worldwide stock markets (Chart 3g¢spite this negative
shock, no stops or retrenchments are identifiedross EIFS flows over this perioRather,
cumulated gross outflows (inflows) increased to ELZRObn (EUR 49.3bn) per quarter.

e. The period 2007Q2-2009Q1 features a negative growtle in gross EIFS flows. This
period includes the unfolding of the US subprimisisr Global risk aversion as proxied by the
VIX increased and peaked in 2008Q4. Indeed, staftiom mid-2007, several banks reported
heavy losses due to direct or indirect (subprimejtgage exposure This led to an increase in
risk aversion amongst private banks translatedibynished liquidity in the interbank market
(Nov. 2007) as banks stopped lending to each offfer.collapse of Bear Stearns (June 2007)
and then Lehman Brothers (Sep. 20b8nd Washington Mutual (Sep. 2008) reinforced
investors’ loss of confidence. These factors weggravated by concomitant financial events
pertaining to the massive losses generated byldseire of Mr Kerviel's huge positions on a
three trading days period by the Société Géneérdda. (2008) and the fraudulous investment
scheme by Mr Madoff (Dec. 2008). The appearanc¢heffirst financial and real economy
consequences of the subprime crisis on Europearoates also contributed to erode investors’
sentiment at that time.

Over this period, cumulated gross outflows (inflpveer quarter fell to EUR -4.5bn
(EUR 6.8bn). Moreover, gross outflows experiencgd tetrenchments (2007Q2 and 2008Q1)
while gross inflows experienced four stops (20072B08Q1, 2008Q3 and 2008Q4); evidencing
the severity of the financial crisis. The retreneiminof 2007Q2 matched with the huge losses on

27 ECB (2006), Monthly Bulletin, August 2006, p. Bee also Table C.2 in Appendix C.

28 ECB (2007), Monthly Bulletin, January 2007, p. & ECB (2007), Monthly Bulletin, March 2007, p.. &e
also Table C.2 in Appendix C.

29 ECB (2007), Monthly Bulletin, March 2007, p. 33€Salso Table C.2 in Appendix C.

%0 These banks include notably: Bank of America, Bas; Bear Stearns, BNP Paribas, Citigroup, Deet&zmk,
Fortis, Dexia, HSBC, IndyMac, Merrill Lynch, Natii Northern Rock, Société Générale, UBS, Wachdwells

Fargo,etc.

31 Pinar (2015) also selected the collapse of LehBrathers (2008Q3) as a notable event in the arsabfséxtreme
movements in gross capital flows for Switzerland.
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mortgage exposures reported by UBS and Bear SteHnesBear Stearns bailout request for two
subprime hedge funds in June 280iduced a loss of confidence not solely on Beaa®is but
also on other banks exposed directly or indirettilyhe subprime mortgage market. The stop in
2007Q4 concurred with the diminished liquidity hetinterbank market (November 2007) due to
heightened risk aversion amongst private banks. Siheultaneous stop and retrenchment
experienced in 2008Q1 were concomitant with ina@dgsessimism among market participants
about the global economic outldBkn a context where US and European banks annouamngsl
losses due to direct or indirect subprime mortgageket exposure. The stops in gross EIFS
inflows in 2008Q3 and in 2008Q4 concurred with dodlapse or bail-out of several major US
financial institutions: Fannie Mae and Freddie Man September 7, 2008), Lehman Brothers
(on September 15, 2008), the multinational insueacarporation American International Group
(AIG) (on September 17, 2008; at that time, the lsrlargest insurance company) and
Washington Mutual (on September 25, 2008; thenuBedargest savings and loans company).
Later, as European banks were also exposed directipdirectly to subprime ass&tsthe
financial crisis then spread out to European caesitiThe stop in gross EIFS inflows in 2008Q4
is concomitant with a substantial fall in globaligg prices reflecting increased market concerns
about the stability of the global financial systamd investors’ concerns about the fallout from
the ongoing crisis on the real econdty

Altogether, 2008Q4 saw the most important stop B&peed by gross EIFS inflows over
the sample period. The net sell-off of Luxembouruiges by non-resident investors was
particularly important relative to the net sell-off foreign equities by Luxembourg investors at
that time. The strong concentration of stops am@mehments suggests that during this period,
investors liquidated foreign EIFS investment posisi.

f. From 2009Q2 to 2010Q1, investments in EIFS reaxerhe policy measures taken
by central banks and by governments at the glahadlIhelped to restore confidence amongst
investors and lowered risk averstfnEquity prices recovered over this period and dated
gross outflows (inflows) amounted to EUR 21.4bn REEB7.1bn) per quarter. Gross outflows
experienced two successive flights in 2009Q2 an@9QB3. This potentially reflected an
expected recovery in the global economic outlooktenbasis of positive macroeconomic data
releases over these peridds

g. In 2010Q2, the recovery in gross EIFS flows cama halt. Over this period, stock
markets declined due to tensions in European sigret@ond markets, potentially caused by
political instability in Greec®. In particular, markets were increasingly concdradout the
implementation of the financial support package €reece and the enforceability of the

32 ECB (2008), Research Bulletin, No 7, June 2008, [See also Table C.2 in Appendix C.

33 ECB (2008), Monthly Bulletin, February 2008, p-39. See also Table C.2 in Appendix C.

34 According to Brown (2010), half of the securitiZé assets, including mortgage backed securitidskan sold
to foreign (i.e. non-US) investors; most of thenrdfxean investors. See Appendix C, Table C.2.

35 ECB (2008), Monthly Bulletin, December 2008, p. &2e also Table C.2 in Appendix C.

36 ECB (2009), Monthly Bulletin, April 2009, p. 9, ¥hd 14. See also Table C.3 in Appendix C.

37 ECB (2009), Monthly Bulletin, June 2009 (p. 38jié®eptember 2009 (p. 40). See also Table C.3 ireAgig C.
3 ECB (2010), Monthly Bulletin, June 2010, p. 43e%éso Table C.3 in Appendix C. Pinar (2015) allected the
bailout of Greece amid the EA sovereign debt cr{@810Q2) as a notable event in the analysis ofemé
movements in gross capital flows for Switzerland.

16



domestic austerity prografis Investors feared a potential default on the Grmlereign debt
and likely contagion effects to other peripheral Eduntries. Hence, between 2010Q1 and
2010Q2, gross flows decreased reflecting heighteisgdaversion and subdued risk appetite by
investors. While gross outflows became negative RE48.9bn) in 2010Q2, gross inflows
declined but remained positive (EUR 28.28n)

h. Between 2010Q3 and 2011Q2, gross EIFS flows wesayal positive. Over this
period, risk aversion receded and stock pricesethllThe agreement of a bail-out for Greece
(May 2010) is likely to have allayed financial siseexperienced by the European sovereign bond
market. In addition, the implementation of furtf@E respectively by the Bank of Japan (Oct.
2010) and by the US Federal Reserve (Nov. 2010)igeed additional support to their respective
economy. This contributed to lower investors’ umaiety regarding global economic
prospects. Over this period, cumulated gross outflows (m&) increased to EUR 15.1bn
(EUR 38.3bn) per quarter.

i. The period 2011Q3-2012Q3 is marked by a suddeersal/in the pattern of gross
EIFS flows. Cumulated gross outflows (inflows) perarter fell to EUR -11.7bn (EUR 9.8bn).
This period saw a sharp drop in global stock pribas occurred in August 2011 affecting Asia,
Europe, the Middle East and the US. This was ngtaekplained by fears of contagion of the
European sovereign debt crisis from Greece to perg countries (notably Spain and Italy), as
well as concerns over France’s then triple A rdfin@ther negative factors further eroded
investors’ confidence, notably the slowdown of USmmic growth and the US credit rating
downgrade on August 5, 2011 by the rating agen@ndird & Poor$ amid political
discussions between the US government and the Uf§r€ss regarding the US debt ceiling.
Altogether, these factors may have contributedchéodgiobal stock market fall of August 8, 2011
(dubbed as Black Monddl}) Over the specific period of 2011Q3, gross outfdimflows) faced
a retrenchment (stop), declining to EUR -39.4bnREQ8.3bn) per quarter.

Although not identified as a retrenchment, the tiggagross EIFS outflows instigated by
resident investors in 2012Q2 concurred with invesstooncerns regarding financial stability in
Spain and Cyprus. At that time, the fears concerr8pain focused on the release of a high
budget deficit figures and the escalation of thekibay crisis following the additional bail-out of
Bankia (May 2012) and the announcement of a European financialtassis programme for
the recapitalization of Spanish banks (June 281Zhe negative outflow was also concomitant

39 ECB (2010), Monthly Bulletin, May 2010, p. 43. Saso Table C.3 in Appendix C.

0 Notice that the US trillion-dollar stock marketdtacrash of May 6, 2010 did not seem to have diegiedn gross
EIFS flows as no extreme movement is detected thneperiod.

“1 ECB (2010), Monthly Bulletin, December 2010, p.8% ECB (2011), Monthly Bulletin, March 2011, 8. &ee
also Table C.3 in Appendix C.

2 See Table C.3 in Appendix C.

“3 ECB (2011), Monthly Bulletin, September 2011, b. 5

*4 ECB (2011), Monthly Bulletin, Box 5: Financial Maats in early August 2011 and the ECB’s Monetariidyo
Measures, September 2011, p. 47-53. Pinar (20%6)sdlected the extended bailout of Greece alotigtive US
debt ceiling crisis (2011Q3) as a notable eventhian analysis of extreme movements in gross cafidgals for
Switzerland.

4 ECB (2012), Monthly Bulletin, July 2012, p. 24-2See also Banco de Espana, 2014, “ECB Action aed th
Spanish Economy during the First Fifteen Yearshef Euro”, Economic Bulletin, February 2014, p. $&e also
Table C.4 in Appendix C.

“6 ECB (2012), Monthly Bulletin, July 2012, p. 24-%ee also Appendix C, Table C.4.
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with the Cypriot government’s request of a bailbytthe European Financial Stability Facility
and the European Stability Mechanism. At that ti@gprus was experiencing sovereign debt
tensions after a sovereign downgrade by Fitch ore 25, 2012 in the wake of banking sector
difficulties materialized by recapitalization neafsailing Cypriot bank¥.

j. Between 2012Q4 and 2015Q2, gross EIFS flows disgdlaa positive growth cycle.
Equity markets enjoyed a positive growth periodriak aversion lowered amongst investors.
Cumulated gross outflows (inflows) increased sutisily to EUR 25.6bn (EUR 67.8bn) per
guarter. Gross inflows experienced four surges 2281 2013Q1, 2014Q1 and 2015Q1) while
gross outflows experienced two flights (2013Q1 3085Q2). Investors seemed to have put a lot
of weight on positive news affecting equity markées accommodative monetary and/or
expansionist fiscal policy measures along withcitmal growth reforms implemented in major
advanced economies (BAJapaf’, UK and US) throughout the period.

For example, the surge in 2012Q4 concurred withQMET announcement by the ECB
(Sep. 2012) and the US Federal Reserve's repeatmeard guidance (Dec. 20F2) The
simultaneous surge and flight in 2013Q1 was contaorhiwith the resolution of the US fiscal
cliff via the American Taxpayer Relief Act (Jan.1&) and the announcement of a substantial
recovery programme by Prime Minister Abe in Japim(2013). In 2013Q2, gross EIFS flows
decreased but remained positive (Chart 3). Thisbeaexplained by Mr. Bernanke speech about
a likely tapering of asset purchases by the US faé@eserve (May 2013) Similarly, the surge
in 2014Q1 concurred with the resolution of the Wdl cliff in the wake of the US Federal
government shutdown and the US debt ceiling detbatietook place during 2013Q4. Moreover,
the surge of 2015Q1 (and the subsequent flighODtb®2) can be explained by the increase in
investors’ confidence following the QE announcemanthe ECB in January 2015 and then its
implementation in March 2015. Moreover, the decisim surrender banking secrecy in
Luxembourg in January 2015 did not have a substiamipact (if any) on gross EIFS flows.
This suggests that the dynamics of gross EIFS fliomisuxembourg are more likely explained
by global rather than domestic factors.

It should be noticed that gross EIFS displayedtstusr downward trends in 2014Q3 and
2014Q4, potentially triggered by negative eventse Tatter could pertain to the oil price slump
throughout the period (2014Q3-2014Q4) and econaamctions imposed on Russia (Apr. 2014)

" See Central Bank of Cyprus (2012), Economic Binljgi. 9-11 and p. 50-53, December 2012. See Tabldn
Appendix C.

“8 By order of appearance, ECB’s LTRO2 (Feb. 2012ke® bail-out agreement (Feb.-Mar. 2012), Mr. Diagh
speech Whatever it takes to preserve the Euro” (Jul. 2012), creation of the European Stabilitgdanism (Sep.
2012), ECB'’s forward guidance (Jul. 2013), settiighe EU Single Supervisory Mechanism (Nov. 20EB}B’s
ECB TLTRO1 (June 2014), ECB QE announcement (JatbRand its implementation (Mar. 2015).

9 The case of Japan includes the Abenomics econorgram implemented from 2013. This was based upon
“three arrows” of monetary easing (first arrow)cfl stimulus (second arrow) and structural refoftinisd arrow)
to encourage private investment. Specific policyasuges include inflation targeting at a 2% annatd,rcorrection
of the excessive yen appreciation, setting negatiterest rates, radical quantitative easing, esjgenof public
investment, buying operations of construction bdoylthe Bank of Japan (Bodc.

°0 By order of appearance, US Federal Reserve's QEB. (812), US pass end-2012 fiscal olifi the American
Taxpayer Relief Act of 2012 (Jan. 2013), US pask2013 fiscal cliff (Jan. 2014§c.

*1 ECB (2012), Monthly Bulletin, December 2012, p. 8&e Table C.4 in Appendix C.

*2 pinar (2015) also selected the Bernanke’s speectamering (2013Q2) as a notable event in the asalyf
extreme movements in gross capital flows for Switzel.
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following the Ukrainian geopolitical crisis (2014@017Q45%. Another factor may relate to the
Russian financial crisis (Dec. 2014) due to ecomaosanctions, falling oil prices (Apr. 2014) and
the large depreciation of the ruble (Dec. 20143gite economic prospects in the US and Europe
may also have contributed to undermine investamstiment during this periGt™.

k. Between 2015Q3 and 2016Q2, gross EIFS flows treddashwards. Over this period,
stock markets were bearish and risk aversion isegtaslightly. Cumulated gross outflows
(inflows) decreased to EUR 15.1bn (EUR 34.9bn) pearter. In 2015, gross inflows
experienced two stops (2015Q3 and 2015Q4). Ther lathy have been related to a worsening of
market sentiment due to the US taper tantrum (M2352° and the Greek default on an IMF
loan payment (June 20F5) Other factors may relate to the Chinese stockketaurbulences
(from June 2015 to Feb. 20%8)n the wake of China’s economic slowdown, the Rigtin
devaluation (Aug. 2018} and the collapse of oil prices during this petfod\ll these events
participated to lower investors’ confidence andepdtitlly contributed to the stock market crash
of 24 August 2015 labeled as “Black Mond&y”

In 2016, though investors’ confidence improvedtslyg gross outflows experienced two
retrenchments in 2016Q1 and 2016Q2 while grosswslregistered one stop in 2016Q2. These
sharp and sudden falls in gross EIFS flows coirttidgh a series of events including the oil
price slump and the Chinese economic slowdown ¢batinued in the first half of 2016. In
addition, investors were particularly concerneduwlibe profitability of the European financial
sector (particularly retail banks and insurance gamnes) in the context of a prolonged period of
low (or negative) interest rafés This set of negative events — along with the gy
pertaining to the UK’s EU referendum (announced~&b. 2016 and scheduled for June 23,
2016) contributed to the fall in global stock psdiat occurred in February 2016. In addition,
the simultaneous stop and retrenchment in 2016Q2 eemcomitant with the global stock
market crash of June 24, 2016 (labeled as “Blad#talyt) after the UK voted to leave the
European Unioff.

I. In 2016Q3, gross EIFS flows increased. Risk avarsieakened, global stock markets
experienced lower volatility and followed an upwéamehd. The policy measures implemented by
the Bank of England (interest rate cut and QE esijoan(Aug. 2016)) contributed to weather the
immediate impact of the UK vote to exit the BUHowever, prospect of unforeseen shifts in
market expectations relating to US monetary pol@y inflation and heightened political

>3 ECB (2014), Monthly Bulletin, June 2014, p. 42-&&e also Table C.5 in Appendix C.

> ECB (2014), Monthly Bulletin, November 2014, p-33. ECB (2014), Monthly Bulletin, December 20144p
and p. 42. See also Table C.5 in Appendix C.

%> Note that the US Treasury flash crash of Octobdaid not seem to have had any impact on grdsS Eows.
5 ECB (2013), Monthly Bulletin, Issue 8 p. 52, Sepber 2013. See also Table C.5 in Appendix C.

" ECB (2015), Economic Bulletin, Issue 6, p. 11. Slse Table C.6 in Appendix C.

%8 Note that the Chinese stock market turbulence hegth the burst of the stock market bubble on 48eJ2015
and ended in early February 2016.

9 ECB (2015), Economic Bulletin, Issue 6, p. 11. Sise Table C.6 in Appendix C.

0 ECB (2016), Economic Bulletin, Issue 1, p. 7. ke Table C.6 in Appendix C.

1 ECB (2015), Economic Bulletin, Issue 6, p. 11. Slse Table C.6 in Appendix C.

%2 ECB (2015), Financial Stability Review, Novembéx.8, p. 48. ECB (2016), Economic Bulletin, Issue2916,
p. 6. ECB (2016), Financial Stability Review, May1®, p. 58. See also Table C.6 in Appendix C.

3 ECB (2016), Economic Bulletin, Issue 5/ 20166 pSee also Table C.6 in Appendix C.

% ECB (2016), Economic Bulletin, Issue 8 / 20165 pSee also Table C.6 in Appendix C.
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uncertainties in advanced economies (notably coimgrthe consequences of the planned UK
Brexit on the EU and the US elections) still weighmn stock markets in 2016€¥3Cumulated
gross outflows decreased to EUR 5.7bn per quatdewumulated gross inflows increased to
EUR 76.0bn.

Table 4: Cumulated gross flows by sub-periods

Creme movemens | O e | e praen
Periods Length G(:(;Zijgﬂfgg,s ((Snrgrs,.srénsf.gx Total over the Total per Total over the Total per
assets) ctp, liabilities) period quarter period quarter

a | 2002Q1-2003Q1 5 -14685.84 -2937.17 47257.03 9451.41
b | 2003Q2-2006Q1| 12 1 flight 3 surges 232252.17 19354.35 471369.95 39280.83
c | 2006Q2-2006Q3] 2 1 retrenchment 1 stop 15239.96 7619.98 42495.56 21247.78
d | 2006Q4-2007Q1 2 25974.58 12987.29 98651.56 49325.78
e | 2007Q2-2009Q1 8 2 retrenchments 4 stops -36243.99 -4530.50 54564.82 6820.60
f | 2009Q2-2010Q1; 4 2 flights 85740.92 21435.23 148703.54 37175.84
g 2010Q2 1 -8937.67 -8937.67 28225.50 28225.50
h | 2010Q3-2011Q2 4 60794.45 15198.61 153440.62 38360.14
i | 2011Q3-2012Q3 5 1 retrenchment 1 stop -58874.62 -11774.92 49030.04 9806.01
j | 2012Q4-2015Q2 11 2 flights 4 surges 282572.61 25688.42 746004.32 67818.57
k | 2015Q3-2016Q2 4 2 retrenchments 3 stops 60733.34 15183.34 139799.58 34949.89
I | 2016Q3-2016Q3 1 5715.85 5715.85 76043.64 76043.64

Source: BCL, Units: Millions of euros

Chart 3 presents the evolution of gross EIFS flaaval highlights their extreme
movements. It specifies notable events that ocdusxer these specific periods in line with the
aforementioned analysis.

Altogether, several observations can be inferrenfiChart 3 and the analysis above.
First, gross EIFS flows switch between positive arepative growth cycle periods whose
durations vary over time depending on shocks affgahe return/risk ratio associated to this
class of portfolio investment. Second, as groskwd are more volatile than gross outflows
(section 2), surges/stops occur more frequentlyhenside of non-resident investors relative to
flights/retrenchments on the side of resident itwss Third, as gross EIFS flows correlate
positively with stock prices and negatively withethVIX (section 2), surges/flights
(stops/retrenchments) likely occur during bullidedrish) periods in stock markets, when
investors’ risk aversion is low (high). Fourth, exhe movements in Gross EIFS flows can
concur with one specific event or with a set ofrageThe nature of events can be multifaceted,
covering notably economic, monetary, fiscal, finahcregulatory and geopolitical shocks.
Moreover, the geographical provenance of eventgoddwide so that the evolution of Gross
EIFS flows in Luxembourg are likely affected by lgb shocks rather than domestic dfies

% ECB (2016), Financial Stability Review, Novemb@tg, p. 46.
8 Although this still needs to be confirmed by sditmalytical tests (see section 4), this reswftisn highlighted in
the literature (Sarnet al. (2016), Boerat al. (2016)).
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4. Econometric analysis

4.1 Data and model specifications

The econometric analysis aims at testing the pialefsictors that affected gross EIFS
flows (including their extreme movements) as higihted in the graphical analysis. The
literature on the modelling of portfolio capitabs usually relies on foreign and recipient
country factors, known respectively as push and fastors (Fratzscher (2011), Mercado and
Park (2011), Soyoung al. (2013), Cerruttet al. (2015), Boercet al. (2016)). However, given
the fact that Luxembourg is a small open econongyewpect that foreign (or push) factors may
play a more important role than domestic (or plaittors concerning the evolution of EIFS.

Regarding the explained variables, the paper fdlole literature (Mercado and Park
(2011), Soyounget al. (2013), Cerruttiet al. (2015), Boeroet al. (2016)) and defines the
endogenous variable as the ratio of gross EIFSsflwhether inflows or outflows)-to-domestic
GDP. This transformation would reduce the effeabwtfiers in the series of gross EIFS flows on
the estimation output of the mo8lehnd particularly the impact of the large grossatieg EIFS
inflow that occurred in 200852

Regarding the explanatory variables, the paperiders two specifications. A first
specification (“Model 1”) assumes that stock priceslude all the available information and
especially the reaction of investors - whetheroral or irrational - to news/shocks affecting
equity markets. News/shocks pertain here to econjamnetary, fiscal, financial or geopolitical
factors. As such, this specification simply regessgross EIFS flows on stock prices plus a
measure of global risk aversion (VIX in Model 1a)aj global economic policy uncertainty
(global EPUI in Model 1b). Given the strong cortiela existing between stock price indices, we
limit the number of stock price indices to avoidnaisch as possible the curse of multicollinearity
and its impact on the outcome of the models’ egtona

A second specification (“Model 27) considers thhe tcorrect reaction of investors to
news/shocks can be approximated by parameterdattdo a specific type of shock chosen and
defined by the modeler and identified via a prehany analysis and/or a literature survey. Due
to multicollinearity issues and data availabilitye second specification is as parsimonidas
possible and includes the main determinants ofsgEI&S flows highlighted in the graphical

7 According to Grubbs (1969), an outlier is an olation that appears to deviate markedly from theeiot
observations in a sample. Various methods are ableilin the literature to detect outliers (Hawkifi®80),
Aggarwal (2016)). Outliers should be investigatadefully as they often contain valuable informatiimout the
data process under investigation. Before considethre possible elimination of outliers, it is nesay to
understand why they appear. Of course, outlierofiem bad data points. In any case, outliers thice bias in the
model parameter estimates and distort the powestatistical tests based on biased estimates. @utikso
contribute to increase the confidence intervaldifermodel parameters (Galeano and Pena (2013)).

% Other transformations exist in the literature. ERample, Lo Duca (2012) expresses capital flowsessentages
of assets under management. An alternative solttioaduce the effect of outliers in the seriegraks EIFS flows
would be to consider the aforementioned seriesataral logarithms. As gross EIFS flows can be riggatogging
the series would imply having missing values. A omin technique for handling negative values is td ad
constant value to the data prior to applying thettansformation. The transformation would therefoelog[(gross
EIFS flows)4a]), wherea is a constant. However this solution boils dowmadding an arbitrary constant to the data.
Hence the paper ruled out this transformation osgiEIFS flows with natural logarithms and reliedtioe ratio of
gross EIFS flows-to-domestic GDP instead.

% parsimonious models are simple models that expi@inendogenous variable with a minimum number of
predictors (or exogenous variables). As such, tleelehspecification does not include variables thatientially
cover the same information (for example, the VIXi &me economic policy uncertainty index (EPUI)).
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analysis (section 3) as well as those identifiedhi literature (Forbes and Warnoch (2012),
Sarnoet al. (2016)). Along these lines, Model 2 includes fivain determinants: global risk
aversion (in Model 2a) or global economic policycertainty (in Model 2b), global liquidity,
global long-term interest rate, global governmemngling and oil prices.

Global risk aversion is proxied by the VIX, a measwf the implied volatility of
S&P500 index options, calculated and publishedhgy@hicago Board Options Exchange. The
literature generally regards the VIX as a meastrglabal risk appetite in stock markets (Lo
Duca (2012), Ariagt al. (2013), Sarnet al. (2016)). Global economic uncertainty is proxigd b
the global Economic Policy Uncertainty Index (Ba&eal. (2015)). Global liquidity is measured
by the quarter-on-quarter growth rate of the sum efrétios of monetary base-to-GDP for the
euro area, Japan, United Kingdom and United S{@®sn Forbes and Warnoch (2012)). This
allows considering the potential impact of uncorti@ral monetary policy measures (UMPM)
on gross EIFS flows notably after the unfoldingtteé global financial crisis of 2008. To proxy
expectations about global economic prospects amgrefumonetary policy paths, Model 2
includes the average rate on long-term (10-yeavegonent bonds in the euro area, Japan, the
United Kingdom and the United States (as in Forbes Warnoch (2012))As fiscal
developments appeared to have played a key rolgrass EIFS flows (section 3Model 2
comprises the year-on-year growth rate of the miftimtal government spending-to-GDP for the
euro area, Japan, United Kingdom and United St#teaddition, given the importance of oil
price dynamics highlighted in the graphical anay#odel 2 considers the evolution of olil
prices (the Brent.

4.2 Gross EIFS flows

Following the literature on the determinants ofitadlows (IMF (2007), Mercado and
Park (2011), Soyoung al. (2013), Ariaset al. (2013)), Model 1 and Model 2 are estimated by
the Generalized Method of Moments (GMM, Hansen 2)P&vith the Newey-West (1987)
estimator for the variance-covariance matrix torecr for potential heteroskedasticy or serial
correlation in the residudfs Indeed, the estimation of the aforementioned risobg ordinary
least squares (OLS) could produce biased estinaatdsey may suffer from an endogeneity bias
where both the independent and dependent variabléd influence each otHér To solve this
problem, the literature traditionally relies on tgeneralized method of moments (GMM) that
produces more efficient estimates. Under GMM ediona the modeler must specify a list of
instruments variables (IV) that are independenhlite vector of residuals. For the instrument
variables, the literature usually considers the laigthe independent variables. There must be at
least as many instruments as there are parametéhe imodel. If there are more instruments
than parameters, the modeler should make surghbatver-identifying moment conditions is
rejected in which case the GMM estimation is vaer-identification can be tested via the
Sargan (1958, 1975) and Hansen (19B&st.

0 See Table D in Appendix D for a detailed desaniptdf the series. At an earlier stage in the modsimations,
domestic variables (or pull factors) were alsoudeld but not retained in the final specificatiortted models due to
their lack of explaining power (séefra).

"L All variables entering Model 1 and Model 2 are seatly adjusted and pass the Augmented Dickey-Fulle
(1979), Phillips-Perron (1988) and the KwiatkowBkiHlips-Schmidt-Shin (1992) stationarity tests.sRl&s are
available from the author upon request.

2 For instance, there might be a two-way causalikeen gross EIFS flows and stock prices or betvggess
EIFS flows and oil prices or between gross EIF#/8#@nd global liquidityetc.
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Tables 5.1 and 5.2 present the estimation outparteBch specification, th&test does
not accept the over-identification condition (Tabfel and 5.2); suggesting a valid estimation.

Diagnostic tests suggest that despite the factdhads EIFS inflows are not normally
distributed, the Jarque and Bera normality tes87)@oes not reject the normal distribution for
the residuals of the linear regressions, at a 9%epé confidence level. This means that
explanatory variable allow to capture the non-ndnpii@nomenon in gross EIFS outflows.

Turning to the interpretation of the coefficietitsestimations show that global risk
aversion (Model 1a) and global economic policy utasety (Model 1b) have a negative and
significant impact on gross EIFS inflows and outffo In addition, any increase in global equity
prices is positively and significantly correlatedttwgross EIFS flows. This confirms the
arguments mentioned in the graphical analysis.

In addition, estimations show that global risk @@ (Model 2a) and global economic
policy uncertainty (Model 2b) correlate negativalyd significantly with gross EIFS inflows and
outflows. The coefficients attached to global Idjty are positive and significant. This suggests
that gross EIFS inflows and outflows benefited frim intervention of central banks via the
implementation of unconventional monetary policyasiere$’. In the majority of cases, global
government spending features a positive and sagmifi coefficient with gross EIFS outflo{vs
Global interest rates correlate negatively andisagmtly with gross EIFS flows. Thus, any
increase in long-run interest rates at the globsakll would rein in gross EIFS inflows and
outflows. This could suggest a portfolio rebalagagffect from equity to bonds as the reward on
long-run debt securities increases (other thingsgoequal). In addition, the coefficients attached
to oil prices are positive and significant. Thugsy ancrease in oil prices would lead to an
increase in gross EIFS inflows and outflows. Irsttése, an increase in oil prices could suggest
a recovery in global demand and thus more risk tppand more investment in equities by
investors®. Altogether, the estimation output support theultsshighlighted in the graphical
analysié”"®

3 Caution is still required when interpreting thatistical results given that the number of obséovaavailable for
this analysis is relatively small.¢. 59 observations over the period 2002Q1-2016Q3).

* Other authors provide similar evidence in theditere (Curcurwt al. (2015), Kiendrebeogo (2016)).

S Except for gross inflows, where the growth rategiobal government spending has a significant agghtive
impact on gross EIFS inflows in Model 2b.

® Another suggestion relate to the fact that aifalbil prices induce fewer revenues that accrueik@xporting
countries and may thus have induced less capitibais from these economies.

" Notice that the model specifications (Model 1 &nddel 2) presented in Table 5.1 do not include Emged
dependent variable in the set of explanatory véegalndeed, when included, the coefficient attdctuethe latter
variable was not significant. Results are availdiben the author upon request. This means thapénsistence in
gross EIFS flows is captured the chosen set of explanatory variables.

8 Following Forbes and Warnoch (2012), the paper @sted for the impact of domestic variables (df faetors)
in Model 1 and Model 2. To capture domestic factthhe paper included subsequently the following dstia
variables in the model specification: the quartergoiarter growth rate of Luxembourg real GDP, thidmbourg
stock price index (considered in logarithms andirist difference), the cycle component of the Luxenarg real
GDP (retrievedia a Hodrick-Prescaott filter with smoothing parametet600) and the ratio of Luxembourg public
debt-to-GDP. Only the Luxembourg stock price intieed out significant for Model 2; not for Model(fdesults
are available from the author upon request). Thiggests that in Model 1, the global stock priceeinds more
informative about the dynamics of gross EIFS flothan the Luxembourg stock price index. Turning he t
significance of the Luxembourg stock price indexMdel 2, this may be explained by the fact that ktter
domestic financial variable experiences larger tl@lacompared to other global variables includedviodel 2 and
as such this domestic financial variable adds Sganit explanatory power to explain (volatile) ggdsIFS flows.
Altogether, these results confirm the argumentstioead in the graphical analysis that foreign MValea (or push
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factors) are the main drivers of gross EIFS flowd.iuxembourg; not domestic variables (or pull fas}o Similar
evidence is found in the literature (Saet@l. (2016), Boeraet al. (2016)). As a result, Table 5.1 does not include
any domestic variable.
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4.3 Extreme movements in gross EIFS flows

To gauge the role of the aforementioned macroecanamd financial variables in the
conditional probability of having an extreme movema gross EIFS flows, we estimate the
following binary choice model:

Prob(dummyF'F5=1) = F(X.B) 1)
Wheredummy='F° is a dummy variable that takes the value of 1 tf@mvise) if gross
EIFS flows are experiencing an extreme movemeat\Whether a retrenchment, a stop, a stop
and a retrenchment, a flight, a surge, a flight arslirge)X; is a vector of exogenous variables
that potentially affect extreme movements in gieHsS flows and is the vector of coefficients
attached to each exogenous variables, includingctimestant. We consider the same set of
exogenous variables and test the same models ae @lgoModel 1 and Model 2).

The appropriate methodology to estimate the bicéigice model is determined by the
distribution of the cumulative distribution funatioF(.). As episodes of extreme movements in
gross EIFS flows occur irregularly over the sample,follow Forbes and Warnoch (2012) and
consider a complementary logarithmic (or clogloggompit) function. The model is estimated
by Maximum Likelihood. The variance-covariance mxais computed based on the Huber
(1967) and White (1980) method. Tables 5.2 ancBe8ent the estimation output

Concerning stops/retrenchments, Model 1 shows dh#&dll in global stock prices is
positively associated with retrenchments and/opsstas highlighted in the graphical analysis.
The coefficients attached to global risk aversiad & global economic policy uncertainty are
not significant.

Model 2 complements the analysis by showing thgtiaorease in global risk aversion
and in global economic policy uncertainty corredgpesitively with retrenchments and/or stops.
The magnitude of the coefficient increases forahge of simultaneous stops and retrenchments.
This suggests that the former episodes occur iogeiof heightened global risk aversion and
global economic policy uncertainty, as suggestethbygraphical analysis.

Moreover, the coefficients related to global longrrinterest rates are positive and
significant only for Model 2b. In this case, anre&se in long-run interest rates at the global
level is associated with a fall in gross EIFS flowsdeed, any rise in long-term interest rates
would increase the expected future cost of fingpcamd translate into a decrease in the
discounted value of expected future corporate egsniGlobal liquidity correlates negatively
and significantly only with retrenchments and wiihth stops and retrenchments when Model2b
is considered. This suggests that unconventionaletaoy policy measures contributed to lower
the occurrence of retrenchments and simultaneays stnd retrenchments in gross EIFS flows.
In addition, oil prices correlate negatively angisficantly with stops or with simultaneous stops
and retrenchments when considering ModelGiobal government spending is not significant in
explaining either stops or retrenchments.

9 Caution is still required when interpreting thatistical results given that the number of obséowvaavailable for
this analysis is relatively small.€. 59 observations over the period 2002Q1-2016Q3).
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Regarding surges/flights (Table 5.3), Model 1 shalaat in the majority of cases, an
increase in global stock prices correlates positiveth surges and/or flights. For the majority of
cases, global risk aversion turns out negative sagificant. The evidence is less compelling
with global economic policy uncertainty as the ¢ioednt attached to this variable is not
significant in Model 1.

Model 2 shows that, in the majority of cases, amyaase in global risk aversion and in
global economic policy uncertainty correlates negéy with surges and/or flights. Moreover,
any increase in long-run interest rates at theajltdvel decreases the probability of a flight or a
surge in gross EIFS flows (but not for simultanefights and surges). This result is expected as
any increase in the reward on long-run debt seesarivould potentially trigger a portfolio
rebalancing effect from equity to bonds (other gisibeing equal). Global liquidity (respectively,
oil prices) correlates positively (negatively) asignificantly only for flights at a 95 percent
confidence level. Moreover, significance tests ramre mitigated regarding global government
spending.

Altogether, although less compelling than for gr&d&S flows and perhaps more
dependent upon the nature of extreme episodes lfamhstops/retrenchments or flights/surges),
the econometric results on extreme EIFS flows pl®wvievertheless evidence in favor of the
results highlighted in the graphical anal{is

5. Prediction exercise

This section analyses whether extreme movemergsoss EIFS flows can be predicted
based on the chosen set of fundamental varialtléscuses exclusively on extreme movements
in gross EIFS flows, given their importance fronfireancial stability perspective (Forbes and
Warnoch (2012), Lo Duca (2012), Pinar (2015)). Hnediction exercise relies on the ROC
procedure (Petersomt al. (1953)) and computes the Area Under Receiving rajng
Characteristic (AUROC). The AUROC has been extaigiused in the literature to assess the
predictive power of early warning indicators forses episodes (Drehman and Juselius (2013),
Ferrariet al. (2015)). As commonly assumed in the literatareAUROC equal to one indicates
that the predictor variable perfectly forecastsrese movements in gross EIFS flows. If a
predictor provides an AUROC equal to 0.5, its peede power is equivalent to that of tossing a
coin. The predicted variable is a dummy variablat takes on value 1 (0O otherwise) if gross
EIFS flows experience an extreme movemest (vhether a retrenchment, a stop, a stop and a

8 As for the GMM estimation, the paper also testedtie impact of domestic variables in Model 1 awhlel 2 for
extreme movements in gross EIFS flows in the discohoice model. To capture domestic factors, thpep
included subsequently the following domestic vdegakin the model specification: the quarter-on-tgragrowth
rate of Luxembourg real GDP, the Luxembourg staikepindex (considered in logarithms and in firgfedence),
the cycle component of the Luxembourg real GDRiéetd via a Hodrick-Prescott filter with smoothipgrameter
A=1600) and the ratio of Luxembourg public debt-ioR5 The majority of domestic variables were non#igant
(results are available from the author upon reqdestModel 1 and Model 2. The significance of oalyninority of
domestic variables should be interpreted with ceutis domestic variables can themselves be affésgtédreign
shocks. This argument is even more relevant sinceiinbourg is a small open economy with a financeatre;
hence sensitive to external shocks. The estimatidput also provides some evidence in favor of #igument.
Indeed, when including domestic variables in thedehiosome global explanatory variables became igaificant
and/or changed sign. This implies multicollineahtween global variables and domestic variablesther words,
domestic variables could be omitted from the sjieatibn as they can bring similar information aslgll variables.
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retrenchment, a flight, a surge, a flight and aeurThe predictor variables are the ones defined
above and used in the models’ estimaftanglobal risk aversion (VIX), global economic paglic
uncertainty (global EPUI), global stock price ingdeglobal liquidity, global government
spending, global long-run interest rate and oitgsi Forecasting horizomsspan timet to t-2
quartersif=0,1,2).

Tables 6.1 and 6.2 present the univariate non-petraayROC resulfé by reporting the
AUROC. The tables also mention the probability tinat predictor variable provides significant
predictive power of extreme movements in gross BEI&8s (in brackets) along with the critical
value of the considered variable for which the @@t power is maximized (in squared
brackets and mentioned only when the AUROC is Baaitly greater than 50%).

Results show that despite the fact that extremeemewts in Gross EIFS flows correlate
with the chosen set of fundamentals (section 4),niajority of the fundamentals do not have
any predictive power of extreme movements in gEI§S flows ath=1,2 periods ahead (Tables
6.1 and 6.2).

Regarding stops/retrenchments (Table 6.1), somdafentals (global risk aversion,
global economic policy uncertainty and global stquices) present a significant predictive
power but often only at time (i.e. for h=0). This is the case respectively for stops and fo
simultaneous stops/retrenchments supporting thé tlaat stops and retrenchments likely
correlate with increases in global risk aversiosightened global economic policy uncertainty
and falls in stock prices. The ROC procedure suggdmt when the VIX (respectively, the
global EPUI) increases above a critical thresholgaéto 20.57 (117.23), an episode of stops and
retrenchments may happen over the sample periodla8y, when global stock prices decreases
below a critical threshold equal to -5.44%, an egésof simultaneous stops and retrenchments
may materialize over the period. In addition, thr@@Rprocedure attaches significant predictive
power to stops di=1 period ahead only for the global stock pricesid

For flights/surges (Table 6.2), global risk avensiglobal stock price index and oil prices
present significant predictive power of specifitcrerne movement episodes in gross EIFS flows
at h=0. Thus, when the VIX decreases below 17.23 ()4 &6 episode of surge (simultaneous
flights and surges) may occur. Similarly, the ptuligy of observing episodes of flights and
simultaneous flights and surges increases as gkibek prices grows faster than 6.18%. This
result concurs with the fact that flights/retrenems likely occur in periods of bullish stock
markets (sections 3 and 4). Moreover, the ROC phaeeattaches significant predictive power
of flights ath=2 period ahead only for the VIX. This suggestd tbag periods of low risk
aversion are a pre-requisite for the appearansearges in gross EIFS flows as highlighted in the
graphical analysis (section 3).

8 Testing a larger set of predictors goes beyondtoge of this paper and is left for further reskavork.

82 The advantage of the non-parametric method isithmakes no assumption on the distribution of tedtes in
extreme/no extreme episodes in gross EIFS flowsarRetric methods could also be used for the ROCeutare.
However, the latter necessitates that the statististribution of test values in extreme/no exteeepisodes is
known and follow a normal distribution. In the &ticase, binormal distribution is commonly usedHsy literature
(Hanley (1988), Parkt al. (2004), Vardhan and Sameera (2012), Deeteh (2014)).
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Altogether, the prediction exercise suggests thais idifficult to forecast extreme
movements in gross EIFS flowslaperiods aheadc€1,2) based on global macroeconomic and
financial variable®. This result can be expected as predicting gréES Hows boils down to
guessing not solely future shocks, but also investeactions to a given shdtk

8 One could perhaps only nowcast extreme movemangsdss EIFS flows given the lag between the releds
some fundamentals (available at higher frequensigsh as the VIX) and the publication of gross Elle®s data.
This exercise goes beyond the scope of this pajqkisdeft for further work.

8 More importantly, caution is still required whentérpreting the results put forward by the ROC rodttnotably
regarding the predictive power attached to a minafi variables ah periods ahead). Indeed, in the ROC prediction
exercise, extreme movements in gross EIFS flowsdaterminedex post. A more relevant exercise would be to
implement the ROC analysis on real-time data sbekimeme movements in EIFS flows are determimeghte (see
Gadea and Perez-Quiros (2015)).
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6. Conclusions

This paper analyses gross portfolio investment $ldw equity and investment fund
shares (EIFS) in Luxembourg - a small open econuwaiitly a financial center - over the period
2002Q1-2016Q3. To understand the full cycle of glaHS flows, the paper relies notably on
the method by Forbes and Warnock (2012) and PRGS) that identifies extreme episodes in
gross inflows and outflows (surges, stops, flighetrenchments).

The paper makes several interesting contributioribé literature. The statistical analysis
shows that gross EIFS outflows and gross EIFS wsl@xhibit similar patterns over time.
However, the volatility of gross inflows initiatdaly non-resident investors is larger than the
volatility of gross outflows instigated by resideanvestors. Moreover, according to the Jarque
and Bera normality test (1987), the normal distiitou does not suit gross inflows while it does
for gross outflows. This can be explained by thdden and dramatic negative gross inflows
driven by non-resident investors in 2008Q4 during tinfolding of the subprime crisis. Gross
EIFS flows correlate positively with stock pricelioes and negatively with risk/economic policy
uncertainty measures related to advanced and emgemgonomies. This suggests that the
evolution of gross EIFS inflows and outflows in lambourg could potentially be explained by a
similar set of global factors. Moreover, this sugjgethat stock prices and risk/economic policy
uncertainty measures can be respectively concageah indicator of investors’ expected return
on equity investment and as a gauge for globalaisksion.

The graphical analysis shows that gross EIFS flemisch between positive and negative
growth cycle periods whose durations vary over tidepending on shocks affecting the
return/risk ratio associated to EIFS. Second, &SElows initiated by non-resident investors are
more volatile than EIFS flows instigated by residewestors, extreme episodes in EIFS flows
occur more frequently on the side of non-resideméstors than on the side of resident investors.
Third, given that gross EIFS flows correlate pesily with stock prices and negatively with
global risk aversion measures (such as the impligdtility index VIX), sudden and sharp
increases (decreases) in gross EIFS flows liketynioduring bullish (bearish) periods in equity
markets, when investors’ risk aversion is low (Rigfourth, extreme movements in gross EIFS
flows can occur with one specific event or with & f events. The nature of events is
multifaceted, covering economic, monetary, fiséakncial, regulatory and geopolitical shocks.
Moreover, the geographical provenance of evenigoddwide, so that gross EIFS flows are
likely affected by global shocks, either stemmirani advanced economies and/or EMEs.

The econometric analysis supports these resultteeth GMM estimations provide
evidence of a significant relationship between gied-S flows, global stock prices, global risk
aversion, global economic policy uncertainty measwand fundamentals that may have played
an important role in shaping gross EIFS flows otre¥ period of analysis (notably global
liquidity, global government spending, global imstr rates and oil prices). The discrete
modeling approach provides similar results forexie gross EIFS flows although relatively less
compelling and more dependent upon the nature ofrere episodes (whether
stops/retrenchments or flights/surges). In paricuithe econometric analysis shows that
unconventional monetary policy measures implemebyedentral banks in the euro area, Japan,
the United Kingdom and the United States contrithute have a positive effect on gross EIFS
flows by reviving them and by limiting stops andreechments. This result is in line with the
literature (Curcurwet al. (2015), Kiendrebeogo (2016)). A prediction exgedbased on the ROC
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method suggests that it is difficult to forecastreme movements in gross EIFS flowshatl,2
guarters ahead based on global macroeconomic @auacfal variables.

Altogether, the different analyses carried outhis fpaper suggest that it is possible to
understand the evolution of gross EIFS flows. Famfbeing affected by irrational exuberance,
gross EIFS flows in Luxembourg - and in particidatreme movements in gross EIFS flows —
can be explained by economic, monetary, fiscakrfgial, regulatory and geopolitical events
occurring at the global level.

Having provided some insights about the driversgadss EIFS flow dynamics in
Luxembourg, the paper also hints at several patefiture research works. A first exercise
could consist in nowcasting extreme movements asQEIFS flows, given that the paper shows
that it is difficult to forecast gross EIFS flowsdhdue to the existence of a lag between the
release of some fundamentals (available at higleguéncies, such as the VIX and stock prices)
and the release of gross EIFS flows data. In amdiaind perhaps more importantly, further work
is needed to understand the impact of gross Ele\8sfl(and potentially other types of capital
flows) on the real economy of Luxembourg (in partée, concerning the added value in the
financial sector, the employment levelc.). As the paper highlights that gross EIFS floessat
to alternate between positive and negative growthecperiods, an interesting exercise could
consist in modeling gross EIFS flows within a Markswitching framework featuring two
regimes: one for high-growth periods and the secamel for low-growth periods. The output
from the Markov switching model - and notably theo®thed probabilities - could then be
compared to the periods identified in the graphacellysis of this paper.
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Appendix

A. Definitions

Chart A presents the evolution of the different elypof portfolio investment flows for
Luxembourg. Over the period 2002-2016, annual gilogss in EIFS represent on average 459%
of GDP, followed by annual gross flows in long-ted®abt securities (242% of GDP) and by
annual gross flows in short-term debt securiti®@4Df GDP).

Chart A: Ratio of gross portfolio investment flowsto-domestic GDP in Luxembourg

STDS inflows M STDS outflows M LTDS inflows LTDS outflows M EIFS inflows M EIFS outflows
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NB: Source: BCL, STATEC. Period: 2002-2016. Grossvé are defined as the sum of inflows and outflows
STDS: short term debt securities; LTDS: long teebtdsecurities and EIFS: equity and investment &hates.

B. Computation of extreme movements in gross EIFSdws

Following Forbes and Warnoch (2012) and Pinar (20tths paper uses a one-sided Hodrick-
Prescott filter (Stock and Watson (1999)) with aursive window to calculate the smoothed
levels of gross EIFS flows. A recursive window alfofor all information up to each point in
time to be used to calculate the underlying trehthe data. Thus, the trend is smooth, but no
historical information is lost. Furthermore, theppa calculates the standard deviation of EIFS
flows by using a rolling window of 12 quarters. $hwindow corresponds to the last 3 years,
which is sufficiently long enough to determine tleeent volatility trends and is sufficiently
short to avoid having the crisis period overshadbe post-crisis period for too long. The
“normal” range of capital flows in each quartertien defined as the current level of the
Hodrick-Prescott trend plus/minus one time themestandard deviation.

C. Sources for the graphical analysis

Tables C.1 to C.6 present general information alit selected notable events (in bold) that
shaped the direction of gross EIFS flows and thssociated return/risk measures in equity
markets over the period 2002Q1-2016Q3. The papérsren the economic and financial
literature and specifically on the following sourdeCB Monthly Bulletin/Economic Bulletin
(notably the section “Equity markets”), ECB Finalcttability Review, IMF Financial Market
Update, IMF Global Financial Stability Report. QOtreources include also the timeline of the
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crisis provided by the Federal Reserve Bank oft3aimis®™ or specific information provided on
websites of central banks or financial literatueg.(Financial Times) when deemed necessary.

8 https://www.stlouisfed.org/financial-crisis/fullrtieline
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