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new prgects, infrastructure development and productivity improvements, and can stimulate
economic growth and job creation. However, the free flow of capital in and out of an open economy
may also lead to economic destabilization, especially in politically an@remically unstable
emerging markets. Several small open economies, including Jamaica, have experienced economic
criseslargely attributable to capital flow movements. Against this background, the paper aims to
examine whether sharp capital flow movemenggpecifically private capital inflow movements, are

a significant risk factor for financial stability in Jamaica. A structural vector autoregressive (SVAR)
model was used to assess the dynamic relationship between private capital inflows and financial
stahbility, as well as the responsiveness of financial stability indicators to sudden changes in private
capital flows. The findings confirm a significant relationship between private capital inflows and
financial stability and underscores the need to developaro-prudential measures to curb possible

threats to financial stability.
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1.0 Introduction

Capital flowsexist asa phenomenomore prevalenin open economiess they encourage
economic activities and the exchange of resources between caaipésal flowsare an inhengt
characteristiof financial globalisationandliberalisationand referto the crossorder movement

of money, financial assets and more broadly, technical skills and expertise. According to Hoggarth,
Jung and Reinhardt (2016), there are four main categories as it reldtebatance of payments
accountingdefinition of capital flows foreign direct investmen£Ql), portfolio equity, portfolio
debt an fCaptad infloves aré beneficial tahe recipient country/econonasthey allow

for the exchange of knowledge, teclogy and investmentsvhich facilitate opportunities for
econanic growth and development tharhapsvere unachievable otherwidéowever excessive
capital inflows also referred to as capital inflow surges, are unsustaasatbley raise the risk and
probability of fAsudden sas$welpastbeyposed risk af predit and f

asset boonrbust cycles in economies, and hence thredteancial stability?

Although not all surgeslead to credit booms or asset price bubblescause of domestic
policymakers and authorities initiatives to lintitis adverse effecin the case of Turkey and

Colombiawhen experiencing a surge and lending boom simultaneouslgs foundo increase

the probability of a banking crisi®® Excessive infowsan alssst r et ch an economy¢d

adjust macroegmwmic policy, generally overwhelm domestic financial markets and distort money
markets, cause rapid exchange rate appreciation,-tyild DTIs balance sheets, unsustainable
drops in risk premigas well asdisrupt monetary policyThis is especially arssue in small open
economiegiue to theiunderdeveloped or developing economies and financial sysidrma risk

of boombust cycles, and more generally capital inflow surges, take about 6 years to mianifest

Capital reversals and sudden stops, tendotatribute significantly to destabilising currency
depreciation, andancontribute to credit crunches, an increase in loan defaults, upward pressure

on interest rates and overall financial system stfEss.potential for capital inflw surges and

2 “Other” category mainly accounts for foreign loans and deposits.

3 Papaika & Kosogov (2014) define financial stability as “a dynamic characteristic that manifests itself in the ability of the system to withstand
endogenous and exogenous shocks”. Essentially an environment where agents of the financial system operate efficiently, allowing the financial
system to be able to withstand systemic risk.

4 Amri et al (2016).

5 Cabellero (2016).

6 Korinek (2010).



therefoe capital reversals and sudden stepmng with the distinct herding behaviour often
displayed by inveasrs, increases the need for mapradential policieso mitigate the risks

associated with them

The objective of macrprudential policies is to cuail and prevent systemic risk to the financial
system using any tool or indicator based on mdiaancial fundamentals, and can entail the use
of existing micreprudential tools to achieve financial stabilitWhile prior research has
recommended thatnaao-prudential policybe implemented after all viablmacreeconomic
policy adjustments@re maderesearch does support the usenacreprudentialpoliciessuch as
limits on loanto-value and dehto-income ratiosThese policiedhelp to curb excessive ldimg
sincethey help to buileup resilience to systemic risks from reversals of capital inflows or sudden

stops, especially as it relates to domestic bank leverage and credifrisks.

Emerging market economieENIES) in the Latin American and CaribbeanLAC) region have
historicaly profited from capital inflows, especially as it relates to FDIs, OD&sdremittances.
Notably, Jara & Tovar (200®yovided evidence th#tte LAC entered a new phase of cafditals
thatbeganin 2003 This new phase whiclhey alluded tovascharacterised blargegross FDI

and portfolio inflows,incipient gross capital outflows in some countri@gseduced reliance on
external financing in net terms, reduction ofexternal liabilities positions antoinproved net
internatioral positionsin the region overallJamaica, a small open EME thatjoysa sizeable
amount of remittance flow and FDI, among others, has had its share of capital inflow surge
episodesAccording to Langrin and Stennett (2011), Jamaica has experiencédanaal crises,
during 1996/1997 and 2007/2008, whitiey attribute to capital flow event#rior research on
Jamaica has found a significant relationship between capital flows and isyssis® The pace

of capital inflows can exert upward pressmren currencies in EMEs and

di sl ocati onbo.

The presence of dollarization and a shallow capital mareebuntryspecific characteristics that
increase the riskiness of capital flows to Jamd&€ds are an important aspect of capital flaws
Jamaica and although FDIs are thought to be one of the more stable forms of capital flows, Calvo
(1998) believes that even when the majority of capital inflows take the form of FDIs, capital crises

7 See IMF (2017), IMF (2012).
8 Hoggarth, Jung and Reinhardt (2016)
9 Langrin and Stennett (2011) and Rochester (2012).



are still conceivablas they can be temporary and camise an increase in outflows through the
repatriation of profitsJamaica also has a sizeable remittance flow which has the potential to
negatively impact the economy if it suddenly stops or reduces drastically, as remittances are
thought tgoowtaehv eefifperca sé and enhance ptloductive

Theaboveillustrates the potential risks posed on an economy by excessive capital inflows, and an
evident link already existg between capital inflows and financial stability in Jamafes such,

this paper will seek to add to the conversation of the impact of capital inflows on financial stability
in Jamaica, as well ggostulate potentiahacreprudential policyemedies to mitigate and address

the systemic risks that occdue toinflow surgesTherefore, a Structural Vector Autoregressive
(SVAR) model was conducted to illustrate the effet an inflow shock on key measures of
financial stability used in Jamaica. Based on the resulfiew surges to Jamaica did have an
impact on theihancial stability measure€onsequently, surveillance of capital inflows to Jamaica
are crucial, and the use of magmudential policyto deepen the financial systemay be
appropriate in the future if mardandamentals begin to fall out of line or okieat as a result of
excessive capitaflow pressures and to mitigate the risks associated with sudden stops and capital

reversals.

The paper will continue as follows: Secti@mvill give an analysis of current literature on capital
flows and financial ®bility while Section 3 willpresentstylised facts on variables usadthe
analysis Section 4 willdescribe the methodology used in the econometric nauebedion 5
will display and analyséhe empirical results of the moddlhe pagr will conclude along with
some macrgprudential policrecommendationsn Sectiont.

2.0 Literature Review
Capital Flows and the Financial System

Borén (2016) found thatcapital flows in the Elcan potentially cause financial instability (as
proxiedby NPLs) as there wassignificant and negative relationship between capital imports and

NPLs.Kaminsky, Reinhard§ Vegh (2004) found the capital flow cycle to be tied to the business

10 Kumar (2013), Buch and Kuckulenz (2010) and Ratha (2007).



cycle and often influence macroeconomic (andafisgolicy) policies!* Their definition of
Acyclical properties of whatper thesé¢ flovsl reinfoced orma i n |
stabilised the business cycle and concluded that net capital inflows argcpoal in most OECD

and developing countries.

The results of studies biforinek (2007 & 2010) showedthat capital inflow and outflow
movements may lead to exchange rate appreciationslgmeciationssinceforeign currency
denominated liabilities create the risk of financahplification, whichleads todepreciating
exchange rag deterorating balance sheets and a decline in aggregate deinaoither words,
capital inflonsand outflovs can have an overaeéstabilizing effect on the system. Korinek (2010)
also describ@ the role capital inflows play in credit crisdde provided evidere that fiprivate
money market participants expand the stock of capital during boomasanel price of capital
rises,this enabésthem to take on more credit. During busts, the stock of capital becomes less
valuable and thability to repay decling®.'? The IMF (2012) also agree that inflow surges can
play aroleinboorb ust <cycl es, as they believe surges
financial market and their ab#itto adjust using macroeconompmlicy. This financial and
macroeconomic voldily often leads to asset price volatility and bubbles, rapid exchange rate
appreciation, credit boomansustainable drops in risk prenaiad disruptions to monetary policy

transmission

As it relates to capital inflow surges Calvo (1998) believes tleatHility to accommodate the
change ircurrent account deficis essential tonitigate the risk of a sudden stop of infloafser

asurge, and could be cushioned by international reserves as tight monetary policy often aggravates
t he cr edi tr oibdl désrinak (2@10) also beligves capital inflow surgeskerecipient
countries more vulnerable to adverse shocks. He posits that surges often create a boom in
indebtedness, asset prices and consumption foer@d and these booms in the market are

inefficient as borroweédbehaviour increases financial instability at an aggregate level.

I n regards to Asudden stopso or reversals of i
a majority of the risk to financial stability arid@ornbuschet al (1995noted,fit is not speed that
kill s, it is the sudden st oAsiuddenstopiottinflawermagt es t

1 Talvi & Vegh (2000), Lane (2003) and Gavin and Perotti (1997).
12 According to Korinek (2010), “investors cannot costlessly transform consumption goods into investment goods and vice versa.”



cause a liquidity squeeze or an overall liquidity shortageking it hard to servicdebts thatill

then cause pssure in the credit marketBalwin & Gi av az z i (20 Ebrgpeab e | i ev
sovereigndebtcrisst art ed as a cl assic suddeTheyposiep t o c
that economies in the EU affected the worst by the sovereign debtwassexperiencing large

capital account deficits and a surge of capital inflows. Rodrik & Velasco (1999) thixé

economies with large sheteérm debt stock are more vulnerable to severe crises when a sudden

stop of capital inflowsccur
Capital Flows andEMEs

The literaturegenerallysupportsthe strong relationship between capinhflows and developing
countriesEMEs. Pradhan, Balakrishnan, Bagir et al (2011) found that cyclical and structural
factors have influenced the increase in inflows to EMEs,dvewthese surges can threaten

financial stability especially when they provoke drastic asset price movements. Kaminsky,
Reinhard& Vegh (2004 statel that the capital flows cyclia developing countrieis pro-cyclical,

thus moving in conjunction witthe financial cycleand this isknown as thefi wh e n iitt rain
pour s o0 p hEeydaud rihatrtheoot of most debt crises in EMBmgere due to pre
cyclicality, high spending and bor aomwerang whe
policiesterd to beexpansionary when inflonare high and contractionary whehere areanore

outflows.

Two important EME crises attributed to capital inflow surges and their subsequent sudden stop or
reversal are that of the Miean Financial Crisis in 19985 and he East Asian Crisis of 1997.
Musacchio (2012noted thatoverenthusiastic foreign investors caused the Mexican Financial
Crisis rather than theounty $fundamentalswhich ledto a drastic increase in different forms of
capital inflows. This led to a&hding boom, a boom in the Mexican stock market as well as FDI
increase, and hence the crisis was triggered when the peso was devalued in December 1994
Consequerty, there washerding behaviour of foreign investomsho thenreversedhe capital

flows after extensive pressures on the econofweak regulated banking system, social crises

and a change in the international monetary policy environment led to the economy being

13 Gavin & Haussman (1996)



vulnerable to the eventuéinancial crisis that ensuedhe crisis also had spiNer/contagion

effects to other countries in LAC and EMEs.

Montes (1998) believethe financial crisis in East Asia was caused by twin liberalization in the
system while Radelet & Sachk909 and Yap (2009posited thathe crisis was a result of sudden
capital reversals after an inflow surge to the regiRadelet & Sachs (1999) propose that these
reversals may result in a BQ#isis, financial panic, bubble collapse, moral hazard crisis and
disorderly workout of insolvent borrower§.Yap (2009)state tlat anet private caipal inflow
surge in East Asiamore specificallyindonesia, Korea, Malsia, Philippines and Thailandn
early 1997 was followed by a sudden reversal in flows, dtleetwithdrawal of foreign capital by
panicked investors triggerdoly financial weakness in the Thai econonthis had negative
spillover effects on investor perception in the region affecting the more financially fragile in East
Asia. This reversaaccounted fooutflows of approximatelyl0% of precrisis gross domestic
product(GDP) in 6 months®

As it relates to the LACand specifically Jamaica, prior research supports the presence of an impact
of capital flows on the financial system and the economy on a whole% Jemgaar (2008) stati

that capital inflow surgemight increase exchange rate risk whae recipient country has high
currency mismatclandposes liquidity risks wheshortterm flows andshorttermassets do not
increase at the same pateaddition capital inflow surgesontribute to credit andonsumption
booms which results in increased credit exposang increas# susceptibilityto international
financial market spillover effect$lowever, theywarred thatwhile major financial progress has
occurredn mosteconomies of the LAdjnancial stabiliy implications of capital inflows are still

a major concern fotheseeconomiesas their financial markets remain underdeveloptth
banking systemieingvulnerable and financial dollarization remains hilgithe presence of high
financial dollarizatbn specifically, there is the potential to increase a fragile currency mismatch in

the system as well as contribute to maturity risks.

In regards to the Jamaican experience, Langrin and Stennett (2011), Rochester (2012) and Spencer
(2017) foundhatcapitd inflows have significant implications on the Jamaican economy. Langrin
& Stennett (2011) stadehat Jamaica had two major crises linked to capital flow movement and

14 BOP crisis alluded to by Radelet and Sachs (1999) refer specifically to foreign exchange reserve depletion and currency depreciation.
15 Radelet & Sachs (1999).



measured the differen@adsimilarities in the capital inflow compositions during thésancial
crises. In the 1997 crisis, an-going capital inflow surge culminated in an eventual asset price
boombust cycle while the second crisis was due to external shocks fro@ldbal Financial
Crisis of 2008/9GFC), whereprior to thecrisis thee was also strong levels of private capital
inflows made up of mainly FDIs. The Jamaican econonpesg&nced a sudden stop flows
during the second crisis as levels of private capital inflows fell substantralgddition,they
found that the compositn and volume of capital inflows into the economwgreinfluenced by

the stability of both the domestic and global financial and economic environment.

Rochester (2012xamined whethethe componentef net private flowsesulted inpressurgin

the foregn exchange marketie foundthat in Jamaica there was a significant causal relationship
between the two, with the exceptionridls, whichwere found to have a statistically insignificant
impact.Meanwhile,Spencer (2017) found that domestic factors pieeymost significant role in
influencing capital flows to Jamaica, such as the domestic interest rate and exchange rate as it

relates to attracting capital inflows.
Capital Flows andMacro-prudential Policy MeasureB{PM)

Portfolio bond flows and shotermbanking flowswerefoundto be more likely to contribute to
systemic risks. PosBFC, the use of macrprudential tools to alleviate or manage these risks to
financial stability have become important, especially as it relates to capital flow movémeRt
(2017) highlightedthat postGFC regulatory reforms have focused on building up resilience to
shocks andhat macreprudential measuresn help countries harness better the benefits of capital
flows while managing the riskk n g e | 6 roe®tBathat Jhere is reason to support the use

of prudential measures on capital inflows mder to constraimver borrowing

Darvas, Hiittl, Merle& Walsh (2015) found thaome countriewithin the European UniorfEU)

usal MPMs to manage the risks associatethvaapital flows, specifically to prevent the risks
emanating from domestic imbalances that threaten financial stability and addredsocdess
issues that come as a consequence of their high levels of financial integnatkomg them highly
suscepticd t o -cilocur notsrsy  Sqnie kpeaifiy resks encauntered by EU countries, such

as Sweden and Croatia regards to capital flowsvere credit and asset booms, sudden outflows

16 |MF (2012, 2017).



as well asan increase in foreign exchange lendiegausef the easef crossborder transactions.
Macro-prudential ols such as the liquidity coverage ratiet stable funding rati@aps orloan
to-value (LTV) ratio, countercyclical capital buffecyedit ceilings and risk weights on foreign
currency borrowingwere utlised in the EU to curb systemic riskssulting from capital flow

volatility.

Pradhan, Balakrishnan, Baqir et al (2011) conaluat EMESs in Asia used reserve accumulation
and currency appreciation to tackle risks from inflow surtfe=sy also agreedhat MPMs have
become important in tackling the riskssociated wittasset price bubbles and excessive credit
growth They noted that MPBlwere also used to mitigate other risks associated with capital flows
and weretypically used to meet specific objeas including (i) to mitigate complicationghat
stemmedrom inflows to shorterm instruments (i) to limit inflows to local bond markets (iii) to
reduce riskswithin the banking system and the real economy (iv) to limit vulnerabilities from
private ®ctor external borrowing and (v) to curb speculative dgtivi foreign exchange market

contributing to exchange rate volatility.

However Engel (2015¥tated thatvhen capital is mobile, countries that impose mamraential
regulations on domestic finaial institutions are subject to pressure arising from the global nature
of international capital market§ He opined thastrong global cooperation anacreprudential

policy regulation, along with counter cyclical capital controls on speelémentsof the credit
marketwould reduce susceptibility to the risks of an open financial econaspecially as it
relates to capital flowsPradhan, Balakrishnan, Bagqir et al (2011) encouraged policymakers to
deepen their local financial capital markets to alkvm to better absorb increases in capital
inflows. Isakova (2016) finds thdkeeper capital marketse mainly used to create buffers for the
financial system, especially against unanticipated reversals of flows, and this supports the need to
have effedve macreeconomic policycapital flow management measur€&-Ms), as well as
MPMs, in order to address the issues and vulnerabilities that result from capital inflows.
Additionally, Ostry, Ghosh, Habermeier et al (2011) nobtihat both capital e¢udrols and MPMs

are useful in managing financial stability risks associated with inflow surges, especially as it relates

to vulnerabilities on domestic balance sheets.

17 Capital flows entering and leaving domestic financial institutions are often required to meet additional regulations on flows, or sometimes less
regulation, dependent on the country they are interacting with, hence, international cooperation and reciprocity is necessary for their
effectiveness.



Based on the literature, excessive and unmanaged capital irfeowighe probability for infows

to stop and/or be reversednto an economy can have ggsii f i cant i mpact on
financial system, and can be the catalyst of financial crises such asbasbeycles in the credit

and asset markeds well agurrency crises. Surges of cegpinflows in the EMEs and LAC have

been found to have significaahd manifestedisks to financial stabilityalong with the general

benefits of capital inflows to these economig®e literature indicates thataoroprudental policy

has beereffectivein addressing the systemic risks and vulnerabilities that can arise from capital
flow movements.Jamaicahas according to previous studiegraditionally had a significant
relationship withcapital flows in its economy. Therefore, this study seeks thdudelve into the

knownr el ati onship between capital i nfl ows and t
assessing the impact a surge may have on financial stability based on quantitative indicators, using
the results to explore the feasibility wfacreprudential policies to addreskig relationship if

found.

3.0 Stylised Facts

Within the Jamaicarcontext, neasures of capital inflomsxamined weregross privatecapital
inflows, gross privateapitalinflows to nominal GDP, net privatapitalinflows and remittances
Upon examination, these measureshibited a weak upward trend with the exception of
remittances, whiclsignalleda strong upward trend ovéhre periodof June 2006 to March 2018
(Figures 1, 2, 3 and 4). Quarterlygrossprivate capitainflow showedsignificantreductionsluring
the National Debt Exchange 0131 which could be indicative of a logs investor confidence
in Jamaica during this peripbeforereturning to itsupward trajectoryn the lattempartof 2015
Quarterly emittanceshowever only disgayed a sustained fall during 20G$hd wasn line with
the recession experienced in the countries wttereemittances originate Net private capital
flows were consistently negative with the exceptionmad-2009 and 2011when net private

capital inflows positively peaked befdoecomingnegative

18 The National Debt Exchange (NDX) in Jamaica was part of a fiscal-structural reform that allowed for the exchange of bonds and notes issued by
the Government of Jamaica for longer tenure notes and bonds to domestic holders.



Figure 1. Quarterly Gross Privatglbws June 2006 March 2018
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Figure 2. Quarterly Gross Private Inflows to Nominal GDP June 208&rch 2018
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Figure 4.Quarterly Remittances June 2008arch 2018
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Accordingto Langrin andStennett(2011) and Spenag(2017), there are established relationships
between capitahflows andthe interestrate,assefprices and credit growtlin Jamaica Notably,
the90-dayTreasury billrate has been amdownward trajectory since 2Q08ith the exception of
the period othe GFC where it peaked 22.0 per cent for three consecutive quar{&igure 5).

In regards to asset priceogvth, the house price to incom&tip and RREP&reused as proxies
(Figure 6). Historically, based on RREPI, assetps have been growing steadily. Tisifurther
supported by the house price to incoraBo, whichhas been declining over timsignaling a
larger increasen asset prices relative to inconiT| private sector credit has displayed volatility
in its growth rates over the period of Bd0 2017 However, cedit growthexperienceaignificant
declines duringthe periods of the GFC and NDXRecall that gross inflows alsaeclined
significantly during the samperiod, whichsupports thathere is a relationship between credit

growthand capital inflows

11



Figure 5 Quarterly Jamaica@0-day Treasury BilRate June 2006 March 2018
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Figure 6 Quarterly Asset Price GrolwDecember 2008 March 2018

190 30

165

Index Points
i
Yy
o

115

%
%
%
)
)
7,

> N NN N NN N N N I NS 8
S & S S AP N S AP N
oF 5 oF 5 oF T oF T oF F oF 5T oF T oF T oF T

—RREPI House price to income (RHS)

Given the strong economic relationship between Jamaica and the United States of Au®rica (
it is also important to examine the impactt8 GDP and policy rate on capital flows to Jaoa.
US6 s q u @DPgrewthawerage®.0 per cent a quartbetweenJune 200&ndMarch 2018
During this same period)S GDP growthwasvolatile with significant negative growttiuring the
recession of the GFC in 200@%hich coincide with declines iremittances and gross capital
inflows to JamaicaMeanwhile, J a ma i quaatérlg GDP growth was relatively stagnant,
averaging 0.6 per ceduring the same period, reflectingegative impact from théFC thatwvas

persistenup untillate 2011

12



Figure 7 Quarterly Credit Growtlune 2006 March 2018
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Consistent GDBrowthis asignof a healthy economynaking a country more attractive to foreign
investors.It has beerobservedthat when US interest rates decreasital flowsincrease to
outside ofthe US,with the reversdeing truewhen US interest rates increakeading up to the
GFC, the Fed rate steadiipcreasedpeaking at 5.25 per cent, howevamid the crisis the Fed
began to lower the interest rated stabilisedt at 0.25 per catin December 2008 he Fed, since
December 2015lowly increasd rates Consequently, US interest rates exhibited an upward trend
between the periodune 200&ndMarch 2018

Figure 8. QuarterlyJS and JamaicakconomicGrowthJun€006 i March 2018
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Figure9. Quarterly Fed Interest Rate June 2008arch2018
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The aforementioned shows thaatsstically trends have displayed a link between domestic
performance and the performance of the external econbhiy.is specifically illustrated in the
movement, ofack thereof, of capital into Jamaica during the period of the GFC, as well as a
persistently low Fed interest rate saw an increase in inflows to Jamaig€apOsihe importance
of investor perception was also highlighted by the movements of Jamaicagr@R and gross
private capital inflowsas the country began recording positive growth there was an increase in
inflows while during the NDX there wasshortlived reduction in inflows. Based on these stylised
facts, a statistically significant relatiship between capital inflows and financial stability in

Jamaica is anticipated.

4.0 Methodology

In order toexplore the impact of a capital flow shock on financial stabiit VAR model was
used to examine thdynamic relationshipbetweenprivate capital inflows and theJamaica
economy?®, as well asother variables that may have an endogenous relationship betwsen the
two variables The SVAR approackvas selected over a traditional reduced form VAR because it
is more suited for policy analysis and adyi@s they help to quantify macexonomic

relationships whileeduced formVVARs are better suited for forecastintherefore, it allowed

19 Ying and Kim (2001), Culha (2006) and Korap (2010) also employed the use of SVAR model in their empirical studies on capital flows.
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analyss oft h e e csaesppmsg tohflow shocks aswell as the long run impact of capital
inflows onfinancial sability. Data used in the model was quarteftyr the period 206Q2 to
2018Q1%°

The model equation took the form:
0 T 601 Qg -5 1)

WhereXitis a matrix representing the explanatory variables, with the exception of capital inflows

denoted GJ and the dependent variable, Fepresents a financial stability maes
The explanatory variablef Xi: were

A Chicago Board Options Exchange Volatility Index (ViXproxiedglobal volatility;
US GDP growtli used to proxy global GDP growth;

Fedsos i nitprexieggblhalinterdt rates

private sector creditrgwth1 represating the domestic credit cycle;

house price to incometia i representinglomesticasset growth;

> > > > >

domestic exchange rate sasvis the US dollaii because of the presence of depreciation
andforeign currency mismatc¢land
A domestidnterestrate and domestic GDP growth were afsdudedalong with thecurrent

account deficibecause othetheoreticakelationship with capital inflows.

Notably, however, the VIX, US GDP growthnad t he Feddés Bbpedfiedras st
exogenous variabk in the model, while the others were specified as endogenous. Although, the
measure of global volatility used was differéwoim that of Hoggarth, Jung and Reinh@r¢2016)

mode| this paperutilized measures such as domestic and global GDP gromiérest rates,
domestic private sector credit growth and the domestic exchange rateisithe USdollar, as

explanatory variables.

As it relgdesto 6 "Qthecapital inflow measuresemittancesgrossprivatecapital inflows and net
private capithinflows were used?! Gross private capital inflows and net private capital inflows

were previously used in cited studies on the Jamaican economy, and databased isn a cash

20 Most variables used in the study were selected based on the work of Hoggarth, Jung and Reinhardt (2016).
21 Remittances was used because of Jamaica’s strong reliance on remittances as stated in BIS (2008).
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accounting framework, capturingSD portfolio flows into thedomestic foreign exchaegnarket
Gross capital inflows was similarly used as the measure for capital inflows in the Hoggarth, Jung
and Reinhard{2016) model

Non-performing loangNPL9), the capital adequacy rati€AR), creditto-GDP gapand DTI
leveragé® were used as a pwy to financial stability "O , in JamaicaThe method therefore
involved running the model multiple times, each time accounting for each specific financial

stability and capital inflow measure.

Table 1. Variables used in SVAdd movements whiclesult in increased risk Jamaica

Financial Stability Capital Flow Variable Domestic Variable Global Variable
Measure
CARZ Gross private capital inflodd | Private sector credit growih VIX §
DTI Leveragey Net private capital inflowZ Exchange rat§ Fed interest rat§
NPL § Remittanceg GDP growthZ US GDP growth?
Creditto-GDP gapy Interest rat&
Current account deficit
House price to incomg

All variables were tested for nestationarity using the Augmented Dickey Full@DF)?3test and

the KPSS testThe exchange rate, house price to income, the Fed rate, remit@AEESINPL,
leverage creditto-GDP gapand the domestic interest rate were found to bestationary but
became stationary when the first difference was applibd. SVAR models were tested for
stability and stationarity using the AR unit root circle analysisifor no serial autocorrelatiom

the residualsisingthe LM test All iterations of the model containing gross capital inflows as the
capital inflow measu were both stable and contained no autocorrelation in the residuals, as well
as the iteration with the first difference of NPL as the financial stability measure and the first

difference of remittances as the capital inflow measure.

VAR lag order selectio criteria were also assessed in order to estimate the SVAR using the
appropriate lag lengttand a lag length of one quarter was found to be optimal for all iterations of
the modellmpulse response functions, using the Cholesky decomposition methodiegite of

freedom adjustments, were then carried outh@modelsover atwo and a half yearsorizon to

22 | everage was calculated as DTl assets divided by DTI equities (ordinary shares in the system’s capital account).
2 Unit root tests results in Appendix, Table A.1.
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examine the impact of a Cholesky one standard deviation private capital inflow surge/shock on the

key financial stability measures.

5.0 Results

Overall,the results foun@échoed Hoggarth, Jung & Reinhardt (2016) analysis post and pre GFC
that highlighted that gross capital inflows were a better indicator of systemic risk to financial
stability, as the financial stability measures had a significant respmasgross inflow surg&.he
findings indicated a potential linkagevhether direct or indirecof gross inflows and deposits
and therefore by extensiparedit availability in the financial system. This also highlights the
increased probability of a@dit boombust cycle as well ahe risk of banks becoming more risk

tolerant, in relation to their borrowers, in an inflow surge.

The relationship between the first difference of leveragegamss private capital inflow&1) was
significant based on th® t u d edistrillusontest. Subsequent to the applicationashock to
Gl, the inflow surge positively impactelbveragefor the following three quarters before
normalising.The surge resulted in an ampiimately 30.0 per cenincreasen the dfference of
DTI leverage whichwas largethan the average change in leverag@.0 per centThis result
supports economiintuition, as a capital inflow surge wouldad toan increase in the availability
and accessibility of financial assets in the systéhe increase would lead to an increase in the

DTI sb6 sect or aiacsease of overallbank leveragg. i n an

The relationship betwedhe first difference of CARNdGI was significant basedontBet udent 6 s
t-distributiontest A shock to grossniflows, resulted ina negative response by the CARth an
approximately 0.% per cendecrease in the change of the CAd&ger thartheaverage change in

CAR, which was-0.7 per cent As was stated priothis surge would be a catalyst for finaricia

assets, leading to an increase in banking sector assets. This increase in assets would also translate
to a decrease in the CAR, assuming tier 1 capital did not increase or not at the same or faster pace.
The relationship between Gl and the first differenf the CARwvas found to bsignificant based

ontheSt u d edistriliutontest.
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As it relates to the impact of a Gl surgeen when not directly beneficial to the financial system,

there is indicationof an indirect impact through the depositor amgri’ especiallyon bank

leverage and the CAR of bank&n increase of funds in the economy may be transmitted into an
increase in bank deposits. This increase in bank deposits may be used by DTIs to issue more loans

to borrowers/investors, resultinginam cr ease i n DTl s6é balance shee
their risk-weighted assetsvhich is paramount in the computation of these two financial stability

measures.

Themodeliterationusing the first difference of the financial stability measuredi¢to-GDP gap

(DGAP) andGl resulted inDGAP having a lagged positive response to a shocksbrincreasing

by 0.16 per cent in quarter tw@ost shockand normalising after quarter thrées noted abovea

Gl surge would provide more fundinginth@ee o my, i ncreasing DTIlIsd abi
issue loans. Therefore, this increase in credit available and issued would be reflected in an increase

in the credito-GDP gap. Although positive credi-GDP gaps are favourable and indicative of

a buoynt economythere should be some cauticas too large a gap may be indicative of
overheating in the financial cycle and unsustainable growth in credit madatdly, however,

the relationship betweethe first difference of the credib-GDP gapand Gl was insignificant

based onth& t u d edistriugontest

There were twanodel iterationsusing the first difference oNPLs (DNPL) as the financial
stability measurecachmodelused as aneasure private capital lofv, Gl, andthe first difference

of remittanceDREM). The relationship beteenDNPL and GI was significant based on the
St u d e-distribution test while the relationship wittbREM was insignificantIn the first
iterationDNPL responded positively to@l surge, increasing by applioxately JIM$ 01 billion
which isless tharthe average DNPL fahe series which was JM$ 0.#libn. Conversely, DNPL
had a negativéo response ta shockon DREM, decreasing bypproximatelyJM$ 04 billion
when a DREM shockccurred The positive resptse in NPLs when a Gl surgecurs although
counterintuitive could be reflective of the fact that banks tend to take on more risky customers in
times of financial boomsw~hich may result in an increase in NPLsthsre is an increase in
borrowers who areot creditworthy. This result highlights a key risk that may arise in financial

boom events. While on the other hand, the reduction in NPLs when tharecerperiences a
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shock onDREM, is indicative of borrowers being better able to repay loans on smesalt of

the increase ifunds andassets in the system.

6.0 Conclusionand Recommendation

In conclwsion, the study set out to explore the impacany,thata capital inflow surge would have
on Jamai ca6s IihdicaasiBasedaolthe redilts imflow sutges have a significant
impact onfinancial stabilityindicators Of note,a capital inflows transmission channelanthe
credit market in Jamaica waevident This confirms a potentiallgtrong positive relationship
between capital inflowand credit growth, especially as itatds to loans and depositerefore,
this resultsolidifiesthe potential ofncreasd risks or vulnerabilities to financial stability when a
capital infow surge occurs, aridghlightsthepotentialimpactof acapital inflows stopor a capital
flow reversalonthe economyAdditionally, the presence of shallowcapital marketas well as
high levels ofdollarizationcanexacerbate these riskSaution musthereforebe made not to fall
into the trap of nomprudent behaviour when the economy is on the rise harktis a steady inflow
of capital. Special attention to the importance of investor perception of the Jamaican economy,

will also becritical going forward.

In order to mitigate these risks a small opereconomy macreprudential policyneasuresnay

be applicable tdamaica in the near future. Thesacreprudential policiehowever should be
temporary- only implementing measures when necessary owing to the risk environment and the
overheating of critial indicators such as credit and asset growth and the current account deficit
Furthermore, the effectiveness will depend on whether orcapital inflows primarily pass
through the formal and regulated sections of the financial system. Jamaica coatdémipiacro
prudential policiesaimed at the praydicality in the financial system that often arise
simultaneously with an inflow surgad lead to boorbust eventsfor example, a CCyBenalties

for exceedingredit growth ceiling for DTIs, LTV limitsunremunerated reserve requiremamd
capitaltax/surchargesMPMs based ordenominatiorof currency whether local or foreignmay

also playarole, for instancelimits on foreign currency loanssthey restrict the exposute a
currencymismatchand b unhedged FX borrowevghen there is surge in foreign currency inflows.

Notably, there are some measures already in place in Jamaica that may be strengthened or given a
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dual purposeto help minimise capital inflow risks such as the net open positiorslonitforeign

currency for DTls.
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8.0 Appendix
A.1 Unit Root Tests Results

NPLs
CAR
Leverage
Creditto-GDP gap
Gross Priate Inflows
Remittances
Net Private Inflows
Fed Funds Rate
US ®P Growth
VIX
Current Account Deficit
Exchange Rate
DTI Private Sector Quarterly Credit Growth
DomesticlnterestRae (90 day Treasury BiRate)

GDP Growth
Note: significant at 10% = *, significant at 5% = **, significant at 1% = ***

ADF
Non-Stationary
Non-Stationary
Non-Stationary
Non-Stationary

Stationary*
Non-Stationary
Stationary**
Non-Stationary
Stationary**
Stationary**
Stationary**
Non-Stationary
Stationary**
Non-Stationary
Stationary*

KPSS
Non-Stationary
Non-Stationary
Non-Stationary

Stationary**
Stationary**
Non-Stationary
Stationary**
Stationary**
Stationary**
Stationary**
Stationary**
Non-Stationary
Stationary**
Non-Stationary
Stationary**
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A2

Response to Cholesky One S.D. Innovations N2 S.E.

A3

Response to Cholesky One S.D. Innovations N2 S.E.

A4

Response to Cholesky One S.D. Innovations N2 S.E.

Response of DLEV to GROSS_ INFLW

Response of DCAR to GROSS_ INFLW

Response of DGAP to GROSS_ INFLW

A5

Response to Cholesky One S.D. Innovations N2 S.E.

Response of DNPL to GROSS_INFLW

3,000,000

2,000,000 ~

1,000,000 —

o

-1,000,000 -

-2,000,000

-3,000,000

A.6

Response to Cholesky One S.D. Innovations N2 S.E.

3,000,000

Response of DNPL to DREM
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1,000,000 —

o
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A7

A.10
VAR Residual Serial Correlation LM Tests VAR Residual Serial Correlation LM Tests
Null Hypothesis: no serial correlation at lag order Null Hypothesis: no serial correlation at lag order
h h
Date: 10/19/18 Time: 11:16 Date: 10/19/18 Time: 11:25
Sample: 2006Q2 2018Q1 Sample: 2006Q2 2018Q1
Included observations: 35 Included observations: 35
Lags LM-Stat Prob Lags LM-Stat Prob
1 72.14317 0.2267 1 66.64292 0.3862
2 68.53290 0.3263 2 80.16271 0.0836

Probs from chi-square with 64 df. Probs from chi-square with 64 df.

A8 A.ll

VAR Residual Serial Correlation LM Tests VAR Residual Serial Correlation LM Tests
Null Hypothesis: no serial correlation at lag order Null Hypothesis: no serial correlation at lag order
h h

Date: 10/19/18 Time: 11:17

Date: 10/19/18 Time: 11:31
Sample: 2006Q2 2018Q1 Sample: 2006Q2 2018Q1
Included observations: 35 Included observations: 35
Lags LM-Stat Prob Lags LM-Stat Prob
1 63.52346 0.4933 1 55.08271 0.7789
2 86.47774 0.0322 2 70.81433 0.2609

Probs from chi-square with 64 df. Probs from chi-square with 64 df.

A9

VAR Residual Serial Correlation LM Tests
Null Hypothesis: no serial correlation at lag order
h

Date: 10/19/18 Time: 11:21
Sample: 2006Q2 2018Q1
Included observations: 35

Lags LM-Stat Prob
1 69.05460 0.3106
2 75.32679 0.1573

Probs from chi-square with 64 df.



A.12 Vector Autoregression Estimates

D(Leverage)| D(CAR) D(NPL)
D(Leverage)1] -0.0834
D(CAR)[-1] 0.2609
D(NPL)[-1] 0.0676
Gross Inflowsf1] 0.0131** -0.002* 9833.735**
D(Exchange Rate)l] 0.6872** 0.0416 507415.2**
Current Account Deficitfl] -0.0012 -0.0003 -1989.451
Credit Growth[-1] -0.4648 -0.0106 -591495.1**
D(House Price to Income)]] 0.4164 0.1087 -375178.7
Domestic GDP Growth-1] 0.5659* -0.0254 -167309.1
D(TBILL) -0.5716 -0.2395*** | -171655.2
C -5.0581 1.0518 -3814444
VIX -0.0958 -0.0225 -44295.81
US GDP Growth -0.1159 0.0146 -47019.31
D(Fed Fund Interest Rate) 4.0726 2.0943* 212501.0
R-squared 0.3614 0.5358 0.4067
Adjusted Rsquared 0.0561 0.3138 0.123
Sum Sqg. Residuals 134.6307 4.8084 6.73E+13
S.E. Equation 2.4194 0.4572 1710826
F-statistic 1.1835 2.4134 1.4334
Log Likelihood -73.2386 -14.9258 | -544.6524
Akaike AC 4.8708 1.5386 31.8087
Schwarz SC 5.404 2.0719 32.342
Mean Dependent 0.1002 -0.0173 212352.1
S.D. Dependent 2.4902 0.552 1826843
Determinant Residual Covariance (dof a¢ 1.07E+5 60850794 | 7.26E20
Determinant Residual Covariance 37286914 | 2116141 | 253E+19
Log Likelihood -702.4005 | -652.1921 | -1179.126
Akaike Information Criterion 45.6229 42.7538 72.8643
Schwarz Criterion 49.889 47.0199 77.1304

Note: significant at 10% = *, significant at 5% =,*ignificant at 1% = ***
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