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Abstract

This paper investigates the evidence of monetary policy spillovers from the
United States of America (USA) to financial conditions and monetary policy
decisions in Jamaica. It utilizes the method developed by Lombardi and Zhu
(2014) to derive shadow policy interest rates for Jamaica as well as the shadow
policy rate for the USA derived by Wu and Xia (2016), then employs a stand-
ard structural vector auto regressive (SVAR) model to identify the monetary
policy shocks. Utilizing shadow policy rates is key to identifying the true mon-
etary policy stance in both countries given their extensive use of unconven-
tional monetary policy tools following the 2008 global financial crisis (GFC),
albeit for different reasons. Theresults suggest that there are direct monetary
policy spillovers from the USA to Jamaica. However, the largest spillover was
indirectly through the response of the monetary authority in Jamaica to the
US policy’s impact on relative prices.

Keywords: monetary policy, international spillovers, Taylor rule

JEL classification: E52, E58, FF33

A. Murrray, <Andre.Murray@boj.org.jm>, Research and Economic Programming
Division, Bank of Jamaica. The author acknowledges and thanks M. Banbura and M.
Modungo for providing and allowing the use of their codes for this study. In addition,
the author thanks the participants in the Joint Research Project for their very helpful
comments. Any errors are solely the responsibility of the author. The views and results
expressed in this paper represent those of the author and not necessarily those of the
Bank of Jamaica, CEMLA or the Bank of Spain (and the Eurosystem).

287



1.INTRODUCTION

ince the 2008 global financial crisis (GFC), mostadvanced econo-

mies, andin particularthe USA, have been faced withachallenging

monetary policy environment to stimulate output growth in the
face ofaglobalrecession.Inthatregard, havinginitiallyreduced their
policyinterestrates close to their zero lower bound (ZLB), many have
had to resort to unconventional monetary policy (UMP) tools, which
primarilyincluded large scale financial asset purchasing programs,
usually referred to as quantitative easing (QE) programs. This new
monetary policy environment has stimulated muchresearchinto the
impact ofthese UMPs byadvanced economies on monetary policy deci-
sionsin emerging market economies, typicallyreferred toasspillovers.

Most of the studies on the effects of monetary policyactionsinad-
vanced economies since the 2008 GFC on other advanced as well as
developing countries have found evidence of spillovers, primarily
through changesinbondyieldsand asset pricesresulting in changes
in capital flows. However, there has been very little evidence of the
impactfrom changesinthe actual policyrate of the advanced econ-
omy. These findings were not surprising given that interest rates in
advanced economies were approximately zero and not changing,
which therefore meant they had very little informational content.
However, this empirical challenge was addressed by Lombardiand
Zhu (2014) as well as Wu and Xia (2016) who created shadow policy
rates for the USAwhich were notbounded below byzero and incorpo-
rated the impact of these UMPs on the central bank’s balance sheet,
as well as changes in maturity structures of key assets into a single,
easy-to-understand indicator.

During this period of generallyloose monetary policy by central
banksinadvanced economies, some developing countrieslike Jamai-
cawere faced with the difficultand sometimes conflicting objectives
of building their international reserve positions while stimulating
domestic output growth. Specifically, following the 2008 GFC Jamai-
cafaced amajor balance of payments challenge and implemented a
stand-byarrangement (SBA) supported economicstructural reform
program primarily aimed at improving the country fiscal sustain-
ability while reducing systemic financial sector risk. This program
was discontinued in 2011 but was followed by an Extended Fund
Facility (EFF) supported economic program in February 2014 also
aimed at improving fiscal sustainability and improving price and
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non-price competitiveness while boosting growth and employment.
Over the life of these programs the monetaryauthorityin Jamaica,
the Bank of Jamaica (BOJ), was challenged with meetingitsinflation
objectivesand monetarytargets while creating an environment sup-
portive of the growthrequired to allow the countryto emerge froma
prolonged andsevererecessionand tobecome placed onasustained
higher growth path.' In order to meet these sometimes conflicting
objectives, the BOJ employed numerous UMPs, including theissuing
of US dollar denominated certificates of deposit (CD) to build inter-
national reserves without having to significantly increase interest
rates on domestic currency denominated securities.

The monetary policy environment in Jamaica, therefore, was
being significantly influenced by domestic factors following the fi-
nancial crisis, which mayhave been exacerbated by policyinitiatives
in the advanced economies. Therefore, the purpose of this study is
toascertain towhat extentinternational monetary policy spillovers
have affected the policy decisions at the BOJ historically by properly
measuring the monetary policystanceinboth countries during the
post-crisis period.

The rest of the paperis organized as follows: Section 2 examines
theliterature oninternational spillovers and monetary policy trans-
mission in Jamaica; Section 3 gives a brief description of the data
utilized; Section 4 explains the models and methodology; and Sec-
tion 5 the results and conclusions.

2. LITERATURE REVIEW

Although theliterature on monetary policyspillovers has grown sig-
nificantlysince 2008, theideaisnotnew. Aizenman, Chinn, and Ito
(2015) opine that in the mid-1990s, when advanced economies sig-
nificantly increased their policy rates after an extended period of
negative real rates, there was a significant impact on emerging Lat-
in American and East Asian economies. The authors note that the
difference in the impact was primarily a function of the exchange

' The BOJ operates a monetary policy regime referred to by Stone (2003)
as inflation targeting lite. In this operational structure, the monetary
authority, though without a formal mandate, announces an inflation
forecast for the year and then utilizes monetary policy to achieve that
target.

Investigating Monetary Policy Spillovers from the United States to Jamaica 289



rate regime. That hypothesis is consistent with the Mundell (1963)
hypothesis of a monetary trilemma where the policy trade-offs in-
volve monetaryautonomy, exchange rate stabilityand financial open-
ness. The authors find that the exchange rate regime and financial
openness haveadirectinfluence onthe magnitude of the spillovers.

Many of the papers on spillovers since 2008 use proxies for mon-
etary policy stance, which include event studies on announcement
dates to measure the impact on financial conditions and monetary
policyresponsesin emerging market economies. These studies typi-
callyfollow the works of Glirkaynak, Sack, and Swanson (2005), and
Girkaynak, Sack, and Swanson (2007), using event analysis to meas-
ure the impact of monetary policy. Studies of thisnature include the
works of Wright (2011), Hausman and Wongswan (2011) and Bow-
man, Londono, and Sapriza (2014), which examine the impact of
policy changes pre-UMP in the USA. Otherauthors examine the UMP
periodlookingat changesinactual USasset pricesand theirimpact
on policy spillovers. These include works by De Pooter et al. (2014),
Moore, Nam, and Tepper (2013), and Ahmed and Zlate (2013).

Whilst previous authors have used indicators and proxies of mon-
etarypolicy, another group of researchers developed shadow prices
oftheactual policyrate of the USeconomyto provide ametric thatis
robust to and easily identifiable with the history of monetary policy
actions in the selected developed countries. These works include
those of Kim and Singleton (2012), Bauer and Rudebusch (2013),
and Wu and Xia (2016) which exploited the information content
in various interest rate term structures to derive the shadow policy
rate. These works are complemented by Lombardi and Zhu (2014)
who utilized a large dataset where changes in the Federal Reserve
balance sheet as well as selected interest rate are used to capture
the implied impact of the UMPs in the US policy rate. By using this
approach, the authors’ results allow for the continued utilization
of the policy rate as the measure of the monetary policy stance in
the USA. Although these papers were not utilized to measure mon-
etary policyspillovers, their ability to capture UMPs lends itself well
to the body of research. In addition, given the limited interest rate
data available in small developing states like Jamaica, the work of
Lombardiand Zhu (2014) lends itself well to application with other
available information.

Tothe best of thisauthor’s knowledge the only study of monetary
policy spillovers from the USA to Jamaica was conducted indirectly
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in Murray (2009). It found a weak direct impact of changes in the
policyrate in the USA on the policyrate in Jamaica. The main chan-
nel of the spillovers was the impact of changes in the policy rate on
US inflation and the impact of the changes in US inflation on the Ja-
maica dollar to US dollar exchange rate. This change then resulted
in a domestic monetary policy response. Indeed, many of the stud-
ies on the monetary policy transmission mechanism in Jamaica,
such as Allen and Robinson (2004), have found strong evidence of
an exchangerate channelthat hasled toamonetarypolicyreaction
function that is heavily weighted toward exchange rate changes. It
should be noted that the study by Murray (2009) was conducted on
dataupto 2005 and therefore would not have captured the post 2008
financial crisis response.

3. UNCONVENTIONAL MONETARY POLICY

3.1 Unconventional Monetary Policy in the USA

In October 2008, the Federal Funds Rate (FFR) fell below 1%, effec-
tively reaching its ZLB as the Federal Reserve tried to counter the
recessionaryimpact of the 2008 GFC and stimulate the US economy.
By November, the Federal Reserve began the first round of liquidi-
tyinjection through the unconventional meansoflargescale direct
purchase of Treasury notes and mortgage-backed securities. This
phase of the program, referred to as QEI, led to the stock of these
securities on its balance sheet increasing from between 700 billion
USD and 800 billion USD in 2008 to approximately 1.75 trillion USD
of bank debt, mortgage-backed securities, and Treasury notes by
March 2009.

The second round of this program, QE2, was announced in Nov-
ember 2010, whenthe Fed targeted the purchase ofan additional 600
billion USD of Treasury securities by the end of the second quarter
of2011. Thiswas followed by QE3 in September 2012 which targeted
a 40 billion USD per month open-ended bond purchasing program
ofagencymortgage-backed securities. This target was increased to
85 billion USD per monthin December 2012. Additionally, the Fede-
ral Open Market Committee (FOMC) announced thatit would likely
maintain the FFR near zero at least through 2015.
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By 2013 the US economy had begun to record strong economic
growth with low inflation and on June 19, 2013, the Fed Chairman
announced a taperingof some aspects of the program should the po-
sitive developments continue. Specifically, bond purchases would
be reduced to 65 billion USD from 85 billion USD per month. This
tapering actually began in February 2014, before ending comple-
tely on October 29, 2014. At the end of the program the Fed accu-
mulated approximately 4.5 trillion USD in these assets, an increase
of nearly 600 percent.

3.2 Unconventional Monetary Policy in Jamaica

Jamaica’sfinancial market wassignificantlyaffected bythe 2008 GFC,
resultingin asharp reduction in foreign currency flows and a spike
inthe pace of depreciation of the domestic currencyagainstits main
trading counterparts. In addition, during the March 2009 quarter
there were significant maturities of government debt, which exacer-
bated the domestic financial challenges. In response the monetary
authorityin Jamaicainitiallyimplemented swiftand aggressive con-
ventional monetary policy actions which included sharp increases
ininterest rates as well as raising the cash reserve requirements for
both foreign and domestic deposits.

Inordertoweatherthe post-GFCthe Government of Jamaica (GOJ)
signed two International Monetary Fund (IMF) supported econom-
icreform programs: the firsta 27-month Stand-by Arrangement ap-
proved in February 2010 and the second afour-year Extended Fund
Facility (EFF) agreementapprovedin May2013.2 Both programswere
aimed atimproving the country’s growth prospects whilst reducing
its vulnerability to external shocks. In that regard, the reforms in-
cluded two debtrestructuring exercises of the country’s public debt,
with the first launched in January 2010 and the second in February
2013.?Both exercisesresulted in asignificant change in the maturity

2 See<https:/ /www.imf.org/external /np/sec/pr,/2010/pr1024.htm>
and <https://www.imf.org/external /np/sec/pr/2013/pr13150.
htm>.

* The Jamaica debt exchange (JDX) launched in January 2010 and
the national debt exchange (NDX) implemented in February 2013
represented 700 billion Jamaican dollars -JMD- (65% of GDP) and
860 billion JMD (64% of GDP), respectively, of the full amount of the
marketable debt of the Goverment of Jamaica.
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profile of amajor portion of the debt obligationsand hence the avail-
able liquidity of the financial sector.

Inthe context of the resulting global and domestic economic en-
vironment coupled with the challenges of meeting the targetsunder
both economic programs, the BOJimplemented anumber of UMPs.
These policies can be broadly grouped into three main categories:
foreign currency market operations, open market operations and
other operations.

3.2.1 Foreign Currency Market Operations

Jamaica operates a floating exchange rate regime in which it inter-
venes occasionally to reduce unusually large changes in the value
ofthe domestic currencyrelative to the US dollar. These episodes to
buy or sell foreign currency are required primarily due to the size
and openness of the market. In addition, given the level of develop-
ment, the market is susceptible to substantial changes in value due
to the actions of a few large players. In that regard the BOJ operates
asurrender arrangementin which authorized dealersare required
to surrender or sell a proportion of their foreign currency market
purchasesat the weighted average purchase rate of all banks for the
previousday.* However, following the 2008 GFC there wasincreased
volatility in the market for foreign currencies, which was attributed
tothe effect of the lumpy demand episodes of afewlarge publicsector
entities. In order to reduce this impact on the market, on February
03the Bankimplemented anadditional surrenderrequirement, the
publicsector entities (PSE) foreign exchange facility, which consoli-
dated the foreign exchange demand of these entitiesand coordinat-
ed foreign currency payments to minimize volatility in the market.

3.2.2 Open Market Operations

Given the need to build foreign currency reserves without adver-
selyimpacting domestic credit expansion prospects under the IMF
EFF-supported economic program, the BOJ introduced foreign cu-
rrency denominated certificates of depositin November 2013. This
approach wasdueto the provisions outlined in the IMF’s Balance of
Payments Manual that foreign currencyliabilities with more than

* The foreign currency surrender requirement has been in effect since
September 1990.,see <http: / /www.boj.org.jm /pdf/foreign_exchange.
pdf>.
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one year to maturity would not be included in the calculation of
the netinternational reserves (NIR).

Following the introduction of these instruments and in light
of the generally tight liquidity environment that existed since the
implementation of the debt exchanges, the BOJ provided liquidi-
ty support to the market at a six-month tenor for institutions that
purchase the BOJ US dollar-denominated CDs for tenors in excess
of two years. This lending tenor, which was the longest allowable
underthe Bank of Jamaica Act, allowed deposit-taking institutions
that were holding strong foreign currency positions to access lon-
ger term liquidity without having to liquidate their hedges in an
uncertain economic environmentwith bouts of sharp depreciation
of the domestic currency.

3.2.3 Other Operations

During the December 2009 quarter the Bank also extended credit
to the Government to assist in closing its financing gap in a context
of reduced investor appetite for GOJ debt. The demand for GOJ ins-
trumentswaned as aresult of heightened uncertaintyin the domes-
tic market surrounding the terms and timing of the IMF agreement
and associated Government debt managementinitiatives. This sup-
port to the GOJ included temporary advances of 5.1 billion JMD in
Novemberand the purchase of securities totalling 18 billion JMD on
December 15. The Governmentrepaid 2.5 billion JMD of the advan-
cein Decemberand the remaining 2.6 billion JMD was converted to
GOJsecurities. The Bank’s secondary market sales of its holdings of
GOJ securities reabsorbed 14.8 billion JMD from the financial mar-
ket during the June 2010 quarter.

3.3 Justification for Shadow Interest Rates

While the justification for the use of the shadow interest rate for the
US is obvious given the ZLB condition and implementation of rela-
tively unpresented UMPs, the justification for its use for Jamaica is
less clear. Jamaica’s policy rate remained well above zero. However,
in real terms, the policy rate had become negative and in nominal
terms had reached the lowest level since the countrystarted opera-
ting a floating exchange rate in 1991. The main rational for using
ashadow interest rate was that the BOJ kept the policy rate unchan-
ged from February 2013 until the end of the period reviewed in this
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study. During that period the BOJ introduced a suite of UMPs, some
ofwhich had neverbeen utilized in the country’s history. This effec-
tively resulted in changing money market conditions and a percei-
ved breakdown in the relation of the policy rate with market rates.
Itistherefore anticipated that the estimated shadow policyrate will
show that the perceived breakdown in the relation between market
ratesand the policyrate onlyreflects the reduced information con-
tent in the actual policy rate and not a breakdown in the transmis-
sion of monetary policy.

4. DATA

Inordertomeasure the spillover of monetary policy, thisstudy utilizes
threesets of data, including realand monetaryvariables for both the
USA and Jamaican economies. The Federal Reserve shadow interest
rate used is from Wu and Xia (2016), available online at the Federal
Reserve Bank of Atlanta’s website.? Monthly as well as quarterly data
for Jamaica is used to estimate the shadow policy rate for that coun-
try. Thisis then incorporated with monthly data from the USAin VAR
models tomeasure the monetary policyspillovers of the policyaction
in the USA to the Jamaican economy.

The trends in the balance sheets of the Federal Reserve and the
Bank of Jamaicasuggestthat, in general, both institutions followed a
similar pattern of expansion in their balance sheets in the post-2008
GFC. For the USAthere was a sharp expansion in the non-government
securities assets of the balance sheet in 2009, before some normali-
zation in the proportion of government securities to total securities
occurredin 2010. Therewasalsoareductioninthe pace of expansion
in the balance sheet in the second half of 2012 before the pace of ex-
pansion increased againin 2014. For Jamaica, the pace of expansion
in 2009 was not as sharp as in the USA. There was also a contraction
in the BOJ’s balance sheet between March 2011 and November 2012.
Within the liabilities there was areversalin the pace of expansion be-
tween foreign liabilitiesand deposits. These changesin the respective
balance sheets hint at the UMPs pursued in each country.

5

See <https://www.frbatlanta.org/cqer/research/shadow_rate.
aspx?panel=1>.
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Figure 1
TREND IN FEDERAL RESERVE’S AND BANK OF JAMAICA’'S BALANCE SHEETS
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4.1 Monthly Data for the Jamaican Economy

The data for Jamaica was compiled to capture the similar informa-
tion on monetary policyas estimated for the USeconomyin Lombardi
and Zhu (2014). The variablesarelisted in Table 1 and span January
1992 to December 2014. It should be noted that the data on Jamaica
is much more limited than the USA due to availability. In addition,
Jamaica transitioned to a floating exchange rate in 1991 from fixed
ratesand auctioning regimesin prior periodsand therefore limiting
the datato post-1992will allow for a purer examination of monetary
policy spillovers in the domestic economy. In addition, utilizing a
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single exchange rate regime data set will avoid issues of the trilem-
maas outlined in Aizenman, Chinn and Ito (2015).

Itshould be noted thatakeydifference between the balance sheets
ofthe BOJ and those of the Federal Reserveis the inclusion of foreign
assetsand liabilities. Thisisimportantas Jamaicais asmall country
and the centralbank holdsasizable amount of foreign assets. Inaddi-
tion, a key aspect of the UMPs employed by the BOJ was the issuance
Usdollar-denominated CD. These CDswere introduced in the context
thatthesixth edition of the International Monetary Fund’s Balance
of Payments Manual classifies foreign liabilitiesin excess of oneyear
to maturity as part of the netinternational reserves. Therefore, the
BOJ was able to build the net international reserves through these
instruments by borrowing foreign currency directly from residents
without having to raise domestic interest rates to induce holders to
sell foreign currency for Jamaican currency.

Another important insight that should be derived from this ap-
proachisthatakeycomponentofthe economic reform programwas
a major fiscal adjustment that would have resulted in a significant
tightening of domestic currencyliquidity despite little adjustment in
the policyrate. Therefore, monetary policy could have been tighter
than evidentinthe policyrate, butshould be reflected in the mone-
taryaggregates as well as the Treasury bill rates.

Table 1
MONTHLY DATA ON JAMAICA

Block I: Interest rates
30 day CD
Rates on GOJ T-bills with maturities of one, three and six months
Block IT: Monetary aggregates
Monetary base or M0
M1, M2 and M2F
Block III: BOJ balance sheet (assets)
Total assets
Net claims on the public sector
Block IV: BOJ balance sheet (liabilities)
Currency in circulation
Total liabilities
Cash reserves

Investigating Monetary Policy Spillovers from the United States to Jamaica 297



4.2 Other Data for the Jamaican and US Economies

In order to measure the spillovers from the USA to Jamaica, the stu-
dy included monthly and quarterly macroeconomic variables for
both countries. The data spanned January 1992 to December 2014.
Monthly data on inflation, exchange rates, interest rate and the
monetary base were utilized. In addition, quarterly real GDP for
each country was included. The quarterly data was interpolated to
amonthly frequency using a linear match to the last data point. All
data, with the exception of the interest rates, were then logged and
seasonally adjusted using the US Census Bureau X-13 seasonal ad-
justment tools. The fulllist of variables and descriptions utilized in
the studyare in Table 2 below.

Table 2
SVAR VARIABLE LIST AND DESCRIPTIONS

Variable Symbol Description
US variables
US GDP 3" Real GDP of the US
US policy rate r Estimated shadow policy rate of the
US, the FFR
US inflation b Annual change in the consumer price

index (CPI) of the US
Domestic variables

Real GDP y Real GDP of Jamaica

Inflation b Annual change in the consumer price
index of Jamaica

Depreciation s Annual change in the weighted
average selling rate of the JMD per
UsD.!

Policy interest rate r Estimated shadow policy rate of the

BOJ, the 30-day CD (BOJ30D)

Monetary base mb The monetary base stock in Jamaica

'Therefore, an increase in simplies a depreciation in the Jamaican dollar.
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5.MODELS AND METHODOLOGIES

5.1 Dynamic Factor Models with Missing Variables

The shadow policy rates for Jamaica were estimated using the pro-
cessoutlined in Lombardiand Zhu (2014). This process was chosen
for Jamaicainstead of the method utilized by Wu and Xia (2016) for
the USAas Jamaicadoesnot havearich enoughset ofinstruments to
derive the shadow price from these yields. An attempt was made to
derive the shadow price for both economies using the method uti-
lized by Lombardiand Zhu (2014). However, given some challenges
in completing the dataset for the UsAitwas decided to utilize the Wu
and Xia (2016) dataset as the resulting shadow policyratesare quite
similar in magnitude and direction.

Estimating the shadow price for Jamaica using the method out-
lined in Lombardi and Zhu (2014) first employs the estimation of
dynamicfactor models (DFMs) with missing datafor both countries
using the dataset givenin Table 1. DFMs, which date back to the work
of Geweke (1977) have been widely utilized in macroeconomics as
theyallow for the reduction in the dimensionality of large data sets
by extracting a small number of common, latent or unobserved
components out of the information in the dataset. These common
components are chosen to maximize the proportion of variability
in the data they explain.

In orderto estimate the DFM, let {X[ , t= l,...,T} be astationary N-
dimensional multiple time serieswith 7 observations. These obser-
vations are determined by a set of unobserved factors F, such that:

il X, =AF +e,,

where F isan rx1 vector offactors, A isan N xr matrix of the fac-
torloadings and ¢, theresiduals assumed to bei.i.d.and Gaussian.
Itisassumed thatthe unobserved factors, F,, followavectorautore-
gressive (VAR) process of order p, given by:

4
E E= ZAiF;—i +u,

i=1
where A; arethe coefficient matricesforthe p lags of thefactorsand
u, istheresidualswhicharealsoassumedtobei.i.d.and Gaussian.
Equations 1 and 2 canbe estimated asastate-space using the Kalman
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filter as outlined in Engel and Watson (1981). The system is estimat-
ed using the expectation maximization (EM) algorithm which was
first proposed by Dempster, Laird and Rubin (1977) and Watson
and Engel (1983) for estimating unobserved variables models. This
algorithm works by iteratively replacing unobserved variables with
their expected values based on the specified law of motion in equa-
tion 2 conditioned on the observed series and then maximizing the
likelihood conditional of these expected values.

The algorithm was extended by Banburaand Modungo (2014) to
not only estimate the unobserved factor loadings, but also to esti-
mate missing datafrom the observed series X, , even for caseswhere
the missing datahasanarbitrary pattern. Thisisachieved by writing
the likelihood as if the dataset were complete, then using the esti-
mated factor loading to fillin the missing data. This processis then
iterated and the authors prove that underaregularity condition the
EMalgorithm convergestoalocal maximum of the likelihood. This
method was then exploited in Lombardi and Zhu (2014) where the
factor loadings were determined by the monetary aggregates, bal-
ancesheetand interestrate data, and the USinterest rate was treated
as missing when they seemed to reach their ZLB. These include the
federal funds rate and Treasury bill rates which have been approxi-
mately zero since 2008. In addition, the dataset included anumber
of missing data points, particularly interest rates in periods when
noissues occurred.

Assimilar process was applied to the Jamaican data. However, al-
thoughinterestratesin Jamaicadid notreachtheiractual ZLB, BOJ’s
policy rate reached historic lows and movements in the policy rate
may have had less information content than in prior periods. In that
regard, similar to the US policy rate, interest rates in those periods
were treated as missing.

Tosatisfythe estimation criteriathatthe observed series be statio-
nary, datain blocksII, IIlTand IVwere expressed in 12-month chan-
ges. Using 12-month changesalsoreduced the pattern of seasonality
thatmayhave been evidentin the series. In order to capture the full
impact of the UMPsin Jamaica, the policyrate was treated as missing
data over the period February 2012 to December 2014.
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5.1.1 Shadow Policy Rate for the USA

The shadow policy rate from Wu and Xia (2016), is plotted against
the actualrate in Figure 1. This shadow policy rate suggests a signi-
ficant easing of the Federal Reserve policyrate since 2009 where the
rate has been generally negative. However, the pace of easing has
been gradually reduced since December 2013, consistent with the
tapering in the QE programs.

Figure 2
UNITED STATES: SHADOW POLICY RATE FROM WU AND XIA (2016)
AND ACTUAL RATE
Percentages
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5.1.2 Shadow Policy Rate for Jamaica

For the estimation for Jamaica, the selected specification was three
factors (r=3)and three lags (p=3). As was done in the case for the
USA in Lombardi and Zhu (2014), two of the estimated factors are
plotted against policy rate and the monetary base to illustrate the
comovement between the observed data and the estimated factors.
The results, shown in Figure 3, show a strong comovement, with

the three factors accounting for approximately 90% of the varia-
tionin the data.
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Figure 3
JAMAICA: SHADOW POLICY RATE, POLICY RATE AND MONETARY BASE
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The shadow policy rate is then plotted against the actual rate in
Figure 4. Theresultsindicate thatthough policy eased greaterthan
suggested by the policy rate in 2012, there was a sharp tightening
in monetary policy in 2013, which continued into the latter half of
2014 when there was a sharp easing in policy by the end of the year.
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Figure 4
JAMAICA: SHADOW POLICY RATE AND ACTUAL RATE
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5.2 Structural Vector Autoregressive Model

The model estimated consisted of eight variables outlined in Table
3tocapture the monetary policy transmission from the USAinto the
Jamaican economy. Each variable was analysed in changes to ensu-
re stationarity of the system. All variables except the interest rates
were expressed aslogged differences while interestrates are expres-
sed as differences.

The model takes the form of a standard structural VAR specified
as outlined in Amisano and Giannini (1997) and Hamilton (1994)
expressed as:

4
B yt=2A1yt—z+ vt’
i=1

where A; are kxk matrices, the variables y, ; and € are kx1 vec-
torsfori=0, 1, 2, ...p and v, ~N(0, Zv ). This is the reduced form of
the specification and can therefore be estimated by ordinary least
squares for the appropriate lag length. In order to obtain the struc-
turalinnovations, the model can be transformed by pre-multiplying

Investigating Monetary Policy Spillovers from the United States to Jamaica 303



the system with the matrix of contemporaneous relations between
the variables A, to transform the VAR modelin equation 3 into the
structural vector autoregressive (SVAR) model:

4
Aoyt=zA:yt—i+ont’
=1

where Al.* =A)4;, fori=1, 2, ..., p. The notation of the model can be
further simplified, assuming A = A, such that equation 4 can be re-
written as

AA(L) yt = Avt ’

and sz = Bf[ with €~ N(O ,Ik). Thereduced form or observed residu-
alsare given by ¢, while v,is the unobserved structuralinnovations
which are assumed to be orthonormal. Therefore,

H E[vtv;]zlk,and

6 AT A=BB.

This structure, called the AB-model by Amisano and Giannini
(1997) can then be estimated by maximum likelihood by imposing
theappropriaterestrictionson Aand B. Given both sides of equation
6aresymmetric, thereare k (k +1 )/2 restrictionsonthe 2k? elements
of Aand B. Therefore, the system can be estimated by imposing at
least 2k°~ k(k +1) /2 = k (3k ~1) /2 restrictions.

This paper uses theidentification approach formodelling the in-
teractions between arelativelylarge and small economy by applying
block exogeneity restrictions as introduced by Cushman and Zha
(1997) and Dungeyand Pagan (2000) on A. There are essentially two
blocks of data for the foreign and domestic economies. The iden-
tifying restrictions are essentially two sets of ordering restrictions
based on Cholesky ordering. However, the domestic blockis connec-
ted to the foreign block using theories such as uncovered interest
and purchasing power parity conditions for the exchange rate. In
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Table 3
Dependent Explanatory

y r b y b r s mb

B

D SRR

addition, othervariablessuch as foreign output, y, ,areassumed to
have a direct impact on their domestic counterparts. The resulting
identifying matrix Ais given in Table 3.

This model is essentially a smaller scale version of the model es-
timated in Murray (2009) and therefore provides some insightas to
whether there has been a change in the spillovers before and after
the GFC. Also, in order to establish the efficacy of the shadow policy
rate, the modelwas estimated using both the shadow policyrate and
the actual policy rates, and the results were compared.

Two models were estimated, one using the shadow policy rates
for each economy and the other with the actual rates. Both models
were estimated with two lags based on the selection criteria (see Ta-
ble A.1). Theresults of the estimation with the shadow rates as well as
the actual policy rate are provided in the impulse responses below.
They suggest, for the most part, that using the actual interest rates
would have resulted in counter intuitive responses for many of the
variables while the shadow policy rates provide responses that are
more intuitive and in keeping with previous findings.

In Figure 5, the impulse responses show thata change in the FFR
hasadirectimpactonthe policyrate in Jamaica. However, following

® Alternative orderings of the domestic variables were examined. While
they did result in some changes in the magnitudes of the impulses,
there was no impact on the directions and timing of the impulses of
the key variables of interest.
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Figure 5

IMPULSE RESPONSE TO ONE STRUCTURAL STANDARD DEVIATION
SHOCK TO THE FFR
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Figure 5

IMPULSE RESPONSE TO ONE STRUCTURAL STANDARD DEVIATION
SHOCK TO THE FFR
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Figure 6

IMPULSE RESPONSE TO ONE STRUCTURAL STANDARD DEVIATION
SHOCK TO THE BOJ30D RATE
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Figure 6

IMPULSE RESPONSE TO ONE STRUCTURAL STANDARD DEVIATION
SHOCK TO THE BOJ30D RATE
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the initial positive response of the BOJ to this innovation, thereisa
reduction in the third month in response to a sharp appreciation
of the Jamaican dollar, possibly due to a stronger than initially re-
quired policy response. The BOJ then responds to the appreciation
bylowering the policy. This response is consistent with previous as-
sessments of Jamaica, such as Allenand Robinson (2004) and Murray
(2009), which showastrongresponse of the BOJ to the exchange rate
changes. The impulse response of Jamaica’s output to the shadow
policyrate changesin the USAis also consistent with a priori expec-
tationsaswell as the findings of Murray (2009). The policyactionin
the USAreduces that country’s demand, which in turn reduces the
outputin Jamaica.

Withregardstothe domestic monetary policy transmission mecha-
nism process, the shadow policyrates give more plausible responses
than the actual policy rate based on the direction of the impulses.
However, theresults differ somewhat from previousstudies. Changes
inthe shadow policyrate have the expected impact on domestic infla-
tion, outputand the exchange rate. However, the impulse response
of output to the actual rate is counterintuitive. With the exception
of output, the domesticvariablesresponse to the adjustmentsin the
shadow policyrates have asimilar direction; however, the magnitu-
de of the initial response to the shadow policy innovation is much
larger and in general dies out much faster.

With regards to the responses of domestic variables to shocks to
changesinthe domestic policyrate, again the impulse responses of
the modelwith the shadow policyrate provide more intuitive results
than the actual rate (see Figure 6). In particular, the impulse of in-
flation to an increase in the actual policy rate results in an increase
ininflation. However, using the shadow policy rate results in an ex-
pected fallininflation. Interestingly, the shadow policy rate models
suggest a smaller policy response yields a larger than expected re-
sponse of domesticvariables totheinnovation. Therefore, the actual
policyrate would have underestimated the size of the required poli-
cyresponse. However, it should be noted that the size and duration
of the impact of the shadow rates differs from previous studies like
Allenand Robinson (2004) and Murray (2009) that suggest that the
greatest impact of the policy innovation on inflation occurs six to
eight quarters after the action. These results may be due to the use
of'amodel in changes on monthly data with an interpolated meas-
ure of GDP. This approach would ignore the long-run impact of the
policy changes on the variables.
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Again, the impulse responses of the other domestic variables to
innovations frominflation and depreciation are more plausible ba-
sed on the shadow policy rate molds (see Figures A.1 and A.2 in the
Annex). However, the domestic policyresponse toinflation suggests
thatthe BOJ’sinitial response would be toreduce the policyrate. The
responseincreased depreciation, however, is consistent with a priori
expectations. The clear and strong response to depreciation is con-
sistentwith previousstudies on Jamaicawhich suggests that histori-
cally there hasbeen astronger focus and policy response of the BOJ
to depreciation than inflation given that depreciation has played a
strong role as anominal inflation anchor to the public.

6. CONCLUSION

The paperinvestigated the evidence of spillovers of monetary policy
innovations in the USA to the Jamaican economy. Utilizing the ap-
proach by Lombardi and Zhu (2014) provided a useful measure of
the true policy stance in Jamaica, allowing for a reasonable assess-
ment of domestic policy changesto domesticaswell asinternational
factors. The results point to evidence of direct policy spillovers as
the BOJ responds immediately and in the same direction as the Fed
inordertomaintain someinterestrate parity. However, subsequent
to thisinitial response, the largest domestic policy interest rate ad-
justment is to the impact of the Fed policy rate changes to relative
pricesin the two countries. In particular, the subsequent domestic
interest rate response to exchange rate changes far outweighs the
initial response toadjust to maintain parity between the foreign and
domestic interest rate.

Inaddition toidentifying the directspillovers, the shadow policy
rate approachalso provided more intuitive responses than theactual
policyrate model. Of note, using the actual policy rate model leads
to an underestimation of the domestic monetary policy transmis-
sion mechanism and the measured impact on prices. There were,
however, some counterintuitive impulse responses from the exer-
cise which may be aresult of the data frequency and the methodol-
ogy. This would suggest a better measure of domestic and foreign
output could be examined as well asamethodology to measure the
long-run impact of the monetary policy innovations.
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Figure A.1
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Figure A.2

IMPULSE RESPONSE TO ONE STRUCTURAL STANDARD DEVIATION
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Figure A.2

IMPULSE RESPONSE TO ONE STRUCTURAL STANDARD DEVIATION
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Table A.1
VAR LAG ORDER SELECTION CRITERIA

Endogenous variables: DLUSRGDP1 DFFR_USA DLUSCPI DLRGDP1 DLCPI
DLEXRATE DJAM_30D DLMB

Exogenous variables: JDX NDX DFC DFC2

Sample: 1994M02-2015M07

Included observations: 244

Lag  Logl LR FPE AlC SC HQ

0 5110.725 NA 1.23¢-28 -41.56332 -40.99001 -41.33242
1 6276.316 2206.981 1.47¢-32 -50.59276 -49.10216 -49.99243
2 6477.609 367.9372 4.80e-33 -51.71811 -49.31022" -50.74835¢
3 6575.525 1725560 3.65¢-33* -51.99611¢ —48.67093 -50.65691

6613.432 64.31846 4.57e-33 -51.78223 -47.53977 -50.07360
6666.286 86.21230 5.08e-33 -51.69087 -46.53111 -49.61281
6708.918 66.74320  6.19¢-33 -51.51572 -45.43867 -49.06822
6769.749  91.24727  6.55e-33 -51.48975 -44.49541 -48.67282
6830.998 87.85702* 6.97¢-33 -51.46720 -43.55557 -48.28083

0 3 O O W~

Notes: *indicates lag order selected by the criterion. LR stands for sequential
modified LR test statistic (each test at 5% level); FPE, for final prediction error; AIC,
for Akaike information criterion; SC, for Schwarz information criterion; and HQ, for
Hannan-Quinn information criterion.
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