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Abstract

For decades, the problem of dating the businesse pyesented a major concern for
businessmen and policy makers. Despite the devaopof many statistical methodologies
dedicated to the detection of turning points in ¢iyele, only a few countries compile and
publish an official chronology of the economic &cThis paper proposes a study of business
cycles in the Caribbean basin by considering tilsesaf Barbados, Jamaica and Trinidad and
Tobago, the only countries in this geographicahdoe which databases with sufficient high
frequency are available over long periods. Firstmon methods are used to identify and
develop a description of the main empirical feawkthe turning points of the business cycle
and the growth cycle. Second, the focus is on commgpahe phases of the cycles obtained for
these three countries and to examine their syncaton with other countries.

JEL Classification: C32 ; E32.
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1. Introduction

Since October 2008, the national and internatioveals have been largely dominated by
discussions on the global economic crisis. In 2008 great recession, as it is now called, led
the Organization for Economic Co-operation and Dmweent (OECD) to implement

stimulus policies that helped to contain the deatawj consequences of the economic
imbalances as seen when many countries startegprience positive growth rates at the
beginning of 2010. However, pessimism returne@0il and 2012 and these economies

registered relapse rates of real output growth.

Periods of recession and recovery and the chalkkeage issues posed by these cycles suggest
that policymakers need clear information about diepth and short-term developments of
economic activity. In this regard, the identificat of turning points in the economic cycle is
one of the main tasks of forecasters. Early detecéind even the anticipation of specific
times when economic cycles are turning should #tertgovernment to prepare its decisions
and implement appropriate economic policies. Fately, since 2000, governments have

been addressing this exercise of correctly idemifgconomic cycles.

A considerable number of publications has been téelvto the study of business cycles in
developed countries (see among others Mazzi antb $2002), Harding and Pagan ()??,
Bruno and Otranto (2004)) and developing econoifses for example Rand and Tarp (2002)
Du Plessis and Smit (2004) and Fathi (2007)). Thisiness cycle research began in the
United States (US) under the auspices of the NaltiBareau for Economic Research (NBER)
in 1854 and during the 2000s kturope, following the creation of the Centre famoBomic
Policy Research (CEPR). The European monetary umas the first organization to

highlight the need to conduct comparative analgtisycles in member countries to check the



similarity of the mechanisms of the propagationleyqsee for example, Bentoglio, Fayolle
and Lemoine (2001), Krolzig and Toro (2001), Inklakacobs and Romp (2004) and Ménch

and Uhlig. (2004)).

For the Caribbean countries, the focus of thisstidisiness cycle empirical investigation
was undertaken from the 2000s. Cashin (2004) wamgrthe first authors, and he, using an
annual database, addressed the questions of thrigtence of the causal relations between
gross domestic product (GDP) and the level of cgtlfluctuations in the Caribbean nations
of Antigua and Barbuda, Dominica, Grenada, St.sK#hd Nevis, Saint Lucia and Saint
Vincent and the Grenadines and (ii) cycles betwbenCaribbean islands and the developed

countries of the US, the United Kingdom (UK), Caaamd Germany.

Employing the more relevant high frequency data(gearterly) for this type of business
cycle research, Craigwell and Maurin (2007a, 200udbljzing the case of Barbados, brought
many insights to better understand economic flucina in small open economies like those
of the Caribbean. They proposed a chronology asthistical description of the total and
sectoral business cycles for Barbados, and theduobed a comparative analysis of the

Barbados and U.S. cycles. What about Whyte (2008prkw on Jamaica?

This article is a continuation of work on the besis cycles in small developing countries,
considering the particular case of the English-kipgaCaribbean. It is very relevant in the
current environment where the community of busimess and policy makers is very
concerned about the threat and consequences @fidbal recession, and finds it urgent to
document the facts and features related to thevimhaf GDP and the main indicators of

economic activity of Caribbean countries.



The goals of the paper are threefold. First, itvmles an update of the previous results of
Craigwell and Maurin (2007a, 2007b)) by revisitittie recent literature devoted to the
methodological aspects of the identification andrahbterization of business cycles (see
Everts (2006) and Hall and McDermott (2006, 201A)d by adding about thirty extra

quarters of GDP to evaluate the business cycle gfeater number of countries, that is,
Barbados, Jamaica, Trinidad and Tobago. Seconded a complementary approach similar
to the work of Agenor, McDermott and Prasad (2086 Whyte (2008) by dating the three
countries, and then examining their links with theles of the Western countries, mainly
those who maintain strong ties or influence on l&aan economies. Finally, the issue of
empirical verification of the interactions betweergal activity and monetary and financial

spheres in these three countries are investigated.

2. Conceptsand Issuesin the ldentification of Cycles

2.1. Definitions and Concepts

The analysis of business cycles has long beenrdbyeghe work of the NBER in the US.
After a period of obsoleteness, economic cyclesechatk in the 1970s as a significant
component of the functioning of market economiagnB and Mitchell (1946, p..) defined
business cycles as

“a type of fluctuation found in the aggregate eauiwactivity of nations that organize their

work mainly in business enterprises: a cycle cass$ expansions occurring at about the
same time in many economic activities, followed kymilarly general recessions,

contractions, and revivals which merge into the amgon phase of the next cycle; in
duration, business cycles vary from more than cer yo ten or twelve years; they are not
divisible into shorter cycles of similar characséiis with amplitudes approximating their
own. A recession is a significant decline in emorc activity spread across the economy,
lasting more than a few months, normally visibleproduction, employment, real income,
and other indicators. A recession begins when tmm@my reaches a peak of activity and
ends when the economy reaches its trough. Betweaglt and peak, the economy is in an
expansion. “



As mentioned earlier, official interest in the ayséd of business cycles started in the US a
long time ago, almost 70 years. However, it wag @aken into account in the preparation
and evaluation of government economic policy ireottountries since 1990. The rise of the
European Community led policymakers to develop acgefor dating the business cycle in
the euro area in 2003 when the CEPR in London edeatcommittee of dating, composed of
six members from several European universitieshWheir expertise acknowledged and to
some extent their "new look" in the field of econoranalysis, it is interesting to note their
definition of a recession:

"A recession is a significant decline in the leeéleconomic activity that affects the entire
Euro zone. This decline is usually spotted by tvemsecutive quarters of negative GDP
growth, employment and other indicators of aggregatonomic activity and reflects similar
developments in most countries of the area. A gordegins just after a peak of economic
activity has been reached and ends in a cyclicalgtt, when the activity reached its lowest
level. Between the trough and peak, the econonsgii to be expanding; between peak and
trough, it is in recession. "ref

Note whether a recession is based on the oldenew#r NBER definition, from Europe or
that derived elsewhere it is clear, as FerraraqR@@minded us, economic cycles were not
dead. In fact, past cycles can have different charstics from those of today especially their
duration, amplitude and asymmetries. However itai@asitrue that they occur in all countries

by sequencing alternating phases of recurrent exgammnd contraction of a large number of

economic and financial variables.

2.2. The Typology of Economic Cycles

From a purely practical standpoint, it appears thate exist some difficulties to move from
the theoretical description of the cycle to itsnfiatization and its measurement. Should the
cycle be understood from a single composite indicstich as GDP or on the basis of several
proxies of economic activity? How to recognize andasure the cycle, its duration or its

amplitude? The enrichment of the literature of ltket few years has provided a multitude of



answers to these issues and has made some progresplaining the theoretical and

methodological issues of economic cycles.

Regarding the selection of the indicator (s) tragkthe cycle, a majority of researchers
starting from Burns and Mitchell (1946) have choseal GDP as the best estimate of
economic activity and to a lesser extent indusfpi@duction when higher frequencies are
being considered. The advantages of using real @f@Pevident according to Bodart, and
Shadman-Mehta Kholodilin (2003) who see it as adsehy to remove the uncertainty in
choosing among the dating of turning points wheitipla economic indicators are utilised.
Despite their imperfections, including the facttthaloes not account for phenomena such as
the environment or informal activities, the GDP igador is commonly employed to
synthesize economic information essential to th@ogelt is probably this fact that further
motivates economic research institutes to adopt @®R benchmark for the timing of the
cycles. This is the case of the NBER and the OEQ@i2hvare among the agencies showing a

long and rich experience in the field of economnyicle analysis.

With regard to the definitions of the business eydHarding and Pagan (2004) reported
confusion in the interpretation of the cycle. Thayphasized that the various investigative
techniques to describe and measure the cycle aways complementary and may even be
conflicting if they are not properly used. Hardiagd Pagan stated that the identification of
cycles can be approached either directly on the data series of GDP,\the difference
between the component and its permanent, a the rate of growth of y z..

In addition to the use of the wrong terminologyd&scribe one of these three categories of the
cycle, the confusion has also been created by smoerometric studies that combined the

algorithms dating the cycle and the decompositime tseries techniques incorrectly. Harding



and Pagan have rightly pointed out their surpristha results obtained by some empirical
researchers who has mixed the use of the NBER miethd that of Hodrick and Prescott (..).
Of these contributions initiated by Harding and &agnd work that followed, especially by
authors such as Anas and Ferrara (2002), it is acsepted that the business cycle can be
analyzed according to three main approaches, wigich one possibly giving a different

chronology of turning points.

Outside the walls of academia and public bodies pilogress of monitoring cyclical activity
was also driven by industry players. The Centréogédvation Economique (COE), originally
attached to the Chamber of Commerce and Industrifasfs, has developed a graphical
approach known as ABCD, shown in Figure 1, to presige distinction between the three
cycles mentioned above. The business cycle debgd®urns and Mitchell (1946), also called
the classical cycle is chosen to describe the amig overall activity in an economy. A
trajectory is drawn showing turning points, the &arm peaks and troughs (called B and C in
Figure 1), which oppose the periods of negativemgno(recession) and those of positive
growth (expansion). In mathematical terms, theseirig points coincide with times when
growth is zero and become negative or positivejcatohg the inputs and outputs of

recessions.



Figure 1: Evolution of Cyclesand the ABCD Approach
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The growth cycle, also known as the deviation ffedential cycle, considers the fluctuations
of the GDP series (or another reference series)m frits long-term trend.

In the context of the scarcity of episodes of daseel level of economic activity that has often
prevailed over long periods in developed countraeg] eras of expansions such as in the
1990s in the US, forecasters have noted the raisénctive framework of the business cycle
and focused their attention on the additional imfation provided by the growth cycle. In
practical terms, the GDP indicator requires prigtraction of the cyclical component. It is
from this that the detection of periods of contiats is taken. Indeed, there is contraction
when the cyclical component is negative, that isap when the rate of economic growth falls
below its potential growth rate. Graphically, thening points, named A and D in Figure 1
allow a clear interpretation: the peak (point Awiken the growth rate falls below the trend
rate of growth and, conversely, the trough (poiftr€resents the time when it rises above
the trend growth rate. This cycle is also called &cceleration cycle, and of course, the
calculation refers to the changing pace of growtlkigure 1, the phases are defined by peaks
(point o) and valleys (poinp), which represent the local maxima and local mai@ached

by the growth rate.

Compared to the other two cycles, the interpretatibthe phases is much more difficult. It
may indeed be wrong to suggest a slowdown whegriheth rate experienced a fall. Taking
the example that quarterly GDP would increase f&88mto 3% a year, it would be incorrect
to conclude that a slowdown occurred as GDP cooldticue to grow at a point above
potential growth. This remark also prevails for tegerse recovery: a mistake may be made
of diagnosing an economic recovery by noting thiatuh rose from -2% to -1%. Indeed, the
growth rate increases but remains negative, imgl@rdecrease in activity, that is to say a

recession. It is important to note that despiteséhdifficulties, the acceleration cycle
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continues to be a concept mostly used by econonesigecially those in the economic
institutes of economic analysis. Empirical follow-is usually captured through the year on
year, or quarterly growth rate which leads to deyioat is more volatile and more difficult to
discern. However, as with the NBER, the exercisésoflating is one of the missions of the
Economic Cycle Research Institute (ECRI), whichvptes and regularly updates the
chronology of the cycle acceleration for two dozeountries (see the website

http://www.businesscycle.com/).

2.3. The Challenges of Identifying Cyclesin the Caribbean

The dating ofturning points in thecycle is undoubtedlya crucialactivity for the study of
economic fluctuations. First, largely determineghe content of thenformation disseminated
about thedescriptionof the characteristicsf business cycleghat is, thedistinction between
thethree types otycles frequencyof turning pointsthe duration ofip and down swingshe
symmetric or asymmetrioatureof these phasegheir average lengttand variability etc.
It is also essential toproperly addresshe comparison oprofiles of cycles of different
countries especially thoseaimed at characterizingeriods of recessiomnd economic
expansiorsynchronizatiorat the international leveln a purelydomestic sensd, is of great
importancewhen classifyingeconomic indicatorsdbased on theidagging, coincidingor
leadingcharactercompared to theeference cycle. Finally, tontributes significantly to the
information that must beraftedto inform policy makerdn their choicesto anticipate the
effects ofthe imminent arrival o& turning pointfor better understandintpe consequences of

situationsof recessiorand expansioand so on.

For about90 yearsthere has been fiowering of research and resultevoted tathe dating

and documenting of theconomic cyclegor the US.The monopolyof the NBER has been
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eroded by the introduction of a numladrdistinguished organizationaftached taninistries
and othemublic bodiesas well as businesse&mong theentities that havénvestedin the
performance ofhe dating of theyclesinclude: The Conference Board", founded 1®916in

the US publishesinformation on thecycles of major industrialized countrieSThe ECRI,
established 1996, sellseconomic analysiand forecastingnformationas well as publishes
its owndiagnosticsand result®n the global economgnd the cyclesf twenty countriesThe
CPER formed in 2003 to establish the chronologthefclassic cycle for the euro zone; The
Reserve Bank of South Africa determines the turmpognts of the business cycle in South
Africa and has published since the 1970 relatedissun its quarterly newsletter (see Venter

(2005)).

The painful events of the crisis of 2008 highlightthe increased risks of U.S. banks,
financial markets and states debt, and showed hevexpertise provided by these different
business cycle institutes are needed to bettetifgemnd reach decisions. The usefulness of
these organizations is also related to their nolgpreading the feeling of confidence which is

SO dear to the health of the economy.

The considerations just mentioned are perfectlyjdvas regards the problems of business
cycles in the nations of the Caribbean. For a aguott an economic community emanating
from a supranational entity, it is clear that tlesgession of a reference chronology of dates of
the beginning and end of recessions is of greabitapce. Within the Caribbean, this process
of official dating of the cycle is not yet effeativn most of the countries just as it is not for
the CARICOM area as a whole where there is stéldn®r coordination of economic policies

of the member states. It goes without saying thaa@proach to generalize and formalize the
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pioneer academic papers (Whyte (2008), Craigwetl &aurin (2007a, 2007b), Cashin

(2004)) in this area is a track that should beofeéd.

3. Dating of Business Cycles of Caribbean Countries

3.1. The Data

Today, in light of the findings made by differenttlaors during the 2000s (see for
example???), it is still distressing to observed tha databases at high frequencies are still
largely unavailable. In the case of real GDP, Whigmains the key indicator of the system of
economic accounts of the nations, there are naelaseries of long enough spans for the
majority of Caribbean countries. Liu and Romeu ®Q4....) states that, "The lack of timely
reporting of quarterly GDP in some countries préeshfficulty in the assessment of current
economic conditions ... While increasingly uncomn@nong emerging market economies,
many countries do not report quarterly GDP growthlla- a number of these cells are found
in the Caribbean - , and the availability of timedgicators of economic activity is even more

important for policy makers in economic theory."

In fact, of the fifteen member countries of CARICQiMly one third of them formally have
guarterly estimates of GDP and of long enough perito allow estimation of several
complete cycles. These are Barbados, Jamaica, ramdad and Tobago for which the series
dates from 1970. Of the wider Caribbean basin @aiats from 1980 for the Dominican
Republic and The Bahamas. For the other countthes,time intervals covered by the
existing data are too limited to allow attemptslating the business cycle and reviewing their

characteristics.
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In the case of Barbados, the quarterly output seseprovided by the Central Bank of
Barbados and was originally developed by Lewis {39%bnstructed from estimates of the
economic sectors using employment. The data cahergeriod from the first quarter of
1974 to the second quarter of 2011, four decadex@fiomic developments, which is more

than enough to study the cycles observed in this untecy.

The early data used for Trinidad and Tobago — 18711999 - are those developed by Watson
(2003) applying the temporal disaggregation prooedd Goldstein and Khan (1976). The

rest of the data — 2000 to 2011 - is sourced ftoenQentral Bank of Trinidad and Tobago.

Finally, the series for Jamaica's GDP is taken ftbendatabase of the Central Bank and is the
standard used by Serju (2006). Unlike BarbadosTaimidad and Tobago, it is only available

over the period 1985: Q1 to 2011: Q4.

3.2. Stylized Facts

The three Caribbean GDP variables revealed diffesieort-term economic fluctuations
largely because of the reactions of the nationahemies to external shocks. For example,
the oil shocks would have caused prosperity foroiheich country of Trinidad and Tobago
and decline for the other two non-oil economiestiit trying to be very explicit about the
facts explaining the economic movements in thessetlaribbean islands, which is outside

the scope of this article, some major elementshweilhighlighted.
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Figure 2: GDP Growth in Barbados over the Period 1974:2-2011:2
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Figure 3: GDP Growth in Jamaica over the Period 1974:2-2011:2

\J

i

"'nn /\A N

TTTTTTTTTT T T TIT T I T I T T T T I T T I T I I T TTTTTTT
=] ]
[=1] [=1]
(5] (5]
— —

T
3
%
2

140000

120000

100000
80000
60000

40000 ——H

20000

0

GDP growth

GDP at constant prices

15



Figure4: GDP Growth in Trinidad and Tobago over the Period 1974:2-2011:2
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Barbados

Barbados’ growth pattern since the early 1970seals several episodes.
* The period 1971 to 1980 can be termed the phladwersification and growth. Investments
and public policies were put in place to increasévay in tourism and the industrial sector as
sugar production was on the decline.
» The period 1980 to 1992 corresponds to an estowfer and decreasing growth, particularly
under the effects of two oil shockBhe second oil shock in 1979/1980 produced a lomh a
deep recession that resulted in a decline in ptodtycbetween 1981 and 1982. From 1983 to
1986, optimism resurfaced through the growth inrisso. However after this period the
economy started to show signs of exhaustion, aadiynamism, which has long been a boost
to the economy, disappeared. Real GDP fell by 3i¥990 and 4.1% in 1991 and 6.2% in

1992.
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» The 1993 to 2000 period is one of renewed growihowing the implementatiof the
austerity measures undéretstructural adjustment programme of the Inteonali Monetary
Fund (IMF).The Barbados economy grew for eight consecutivesyeaainly due to tourism
and financial services.

» The period from 11 September 2000 to the end6.2The terrorist attacks of September
11 severely hampered value added in the majorseatahe Barbados economy, such as
tourism and manufacturing.

» The period 2002 to 2007. Given the expansigpuinlic spending, tourism and real output
recovered. The economy grew in 2003 and was magdaat more than 3.9% over 2005
(3.9%), 2006 (3.6%) and 2007 (3.8%).

» The period from 2008 to the present day. Like incosintries in the world, Barbados was
negatively affected by the ‘great recession’ tleahmenced in late 2008. In 2008 the
economy declined by 0.2% and in 2009 it experierbedvorst performance since 1970,

contracting by 5.5 %. Real output continued toifal010.

Jamaica

Like Barbados, there are significant fluctuatiomshie real output series of Jamaica.

» Between 1974 and 1980, the economy was largédgtatd by rising oil prices, resulting in a
cumulative 16% drop in real GDP.

* From 1980 to 2000. Between 1981 and 1990 theageeannual growth rate of real GDP
was 1.6%. This is due to a very strict policy atijuent, and low export prices for bauxite and
aluminum. A high rate of inflation in the 1980s@ksccentuated the decline in the growth rate
post 1988. Inflation increased successivelyolB82 and 5.5% in 1989 and 1990 to 0.5% in
1991, and theregistered levels of leshan 1.4% until 1995. In 1996 and 19%7e recession

started again until the end of the 2000s, when glowth was recorded. For the twenty year
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period from 1981 to 2001, real GDP in Jamaica gaéwan average annual rate of 1.5%, but
this increase was somewhat erratic, with periodsverfy slow growth, especially those
between 1981to 1986 and 1996 to 2001. As stresgddny (2000), these performances of
Jamaica were conspicuous when compared to othetrasiin the region. Indeed, while the
average growth in the region was 2.2 % annuallynduthe 1980s, it was only 1.4 % in
Jamaica. Between 1991 and 1996, the gap worsened #ie economies of Latin America
and the Caribbean registered an average annuabfaewth of 3.0 % while the rate in
Jamaica was just 1.3 %. Even within the singlalbaan area, the relatively poor outturn of
Jamaica is obvious. The average growth rate forpdrgod 1980 to 1996 is 3.0%, while
Jamaica managed only 1.4 % annually over the samedp

* The 2000s for Jamaica and indeed the Caribbeamlsas time of erratic GDP movements.
For Jamaica, real output rose by 0.4% in 2001, edstng to near 0% in 2002 to peak at
4.09% in 2003 and then modest growth rates of hdlt ]a1% were recorded in 2004 and
2005. The year 2006 saw some rebound since realosgo activity expanded by 3%.
However, this was followed by a fall in 2007 to %.4and low negative levels in 2008 (-
0.9%), 2009 (-3.0%) and 2010 (-0.1%). This higbqgtrency of contractions and limited
growth of the Jamaican economy has motivated miudyes to investigate the causes. Blavy
(2006), Bourne (2008) and Thomas and Serju (20G8)e hhighlighted a diversity of
explanatory factors ranging from domestic and extieshocks (e.g. financial sector crisis,
hurricanes, olil prices, etc), high debt level, @jmigration, exchange rates to relatively high
inflation. In addition, there is the role of thdammal economy which contributes to higher

than officially measured growth rates.
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Trinidad and Tobago

In the early 1970s, the structural changes thatdele current configuration of the Trinidad
and Tobago economy began. They are related to rsowekries of oil and natural gas.

* The period of the 1970Fhe rapid rise in international prices in the 19I&akto strong
export and GDP growth.

» The period of the 1980s. Production declinedrduthe 1980s due to the stabilization of oil
prices between 1981 and 1982 and a decline in T8&3economic impact was considerable.
Indeed, there was a contraction in real GDP anpba&iiween 1983 and 1989. During the
period 1980 to 1990 real GDP fell by an averagé. % per annum compared to a rise of
5.9% between 1970 and 1980.

* The period between 1990 and 1993. In 1990, GibBunded with growth of 1.7% and
3.1% a year later. These positive results can paered in part by the rising price of oil
caused by the conflict in the Persian Gulf. But®92, with the end of the war, production
fell again, resulting in negative growth rates @”suntil 1993.

» The post 1993 period. After the difficult yeaaspew "brighter future" appeared in 1994.
The government's austerity policiesared fruit: government debt decreased and albve

the Trinidad and Tobago economy experienced rerbilgowth rates. Indeed, over the
period 1994 to 2008, Trinidad and Tobago registaredverage annual increase in economic
activity of over 5%. For the sub-period 2004 t®20it climbed to an average of 7.5%, the
fastest in the Caribbean area. The value of 3.58emkd in 2008 corresponds to the lowest

rate since the country emerged from its last senagression in the 1990s.

Artana et al. (2007) have summed the six decadegaith since the 1950s: "The recent
economic history of Trinidad and Tobago shows aoplef1950-1973) of high growth with

relatively stable international oil prices, a pédriof high growth with high oil prices (1974-
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1982), a long period of negative (per capita) grawth (1983-1993), and the recent boom
period. During the years 2009 and 2010, Trinidad @&obago has not escaped the global
economic crisis. The country recorded a negativewvtyr rate of -3.5% in 2009, before

returning to a small positive expansion of 1.29201.0.

While the Trinidad and Tobago economy seems the digersified in CARICOM, the fact

remains that it is heavily dependent on its indaksectors "oil, gas and petrochemicals,"
which account for nearly 50% of its GDP. Thesecomnitant developments in GDP and oil
production perfectly reveal the weaknesses of thaidad and Tobago economy. The

theoretical framework of the Dutch disease is \agpropriate in this situation.

3.3. Methodological Approach

It is well known that the procedure of Bry and Buea (1971) has been throughout the past
four decades the most popular method for deted¢timgng points in the economy. It consists
of a screening procedure under the constraint dloadules developed by Burns and Mitchell
(1946). It was designed to reproduce similar restatthose obtained by applying the criteria
of the NBER dating. It operates directly on the @ata by selecting the local extrema in the
time series of constraints on the length and thplitude of booms and busts. Basically, it
selects a number of would-be turning points (peaid troughs) and then applies a series of
operations to eliminate items that do not meeitctiteria characterizing the cycles. It is also
less known that various algorithms of the Bry amasd&an method have, from the 2000s,
been available in software programs and these amagr give different results.
The methodological and empirical evaluations ofaiisuracy and its properties were carried
out by several authors who have revisited its bpsitciples and compared it to alternative

methods. Interested in establishing a monthly mbliegy for the euro area, Monch and Uhlig
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(2005) conducted a comparison of Boschan and Becledyehavior in pre-war and post-war
periods. They found the phenomena of asymmetryyofecphases; particularly the boom
periods were longer in the postwar period thanrduthe pre-war era. The authors proposed
an extension of the algorithm with an "amplitudehlase length" criterion. Specifically,
Monch and Uhlig have introduced the combined ralaglitude / phase length” to ensure that
the business cycle phases, which are have botl ahdrlow amplitudes (flat) are ignored,

while those short but pronounced are retained.

In a paper that can be described as an importanttilcotion to the analysis of the duration of
business cycles, Everts (2006) expressed surphige the values commonly adopted as
minimum and maximum in the work of many authorssiiéthose of the definition of Burns
and Mitchell, derived from very old data (coveritige period 1885 to 1931). Everts then
discussed the adaptation of quarterly and monthily Boschan algorithms pointing to the
problem of determining the period attributed to rierdy cycle phases of 4 and 5 months.
Finally, he compared the turning points of U.S. GéaRculated by the procedure of Bry and
Boschan and the official dates announced by the RiBfae method of Bry and Boschan
detects four business cycles while the NBER defs®an cycles. He then concluded that the
procedure is too restrictive and proposed a vareantrying the rewriting of Step 2

(Determination of cycles in a two-quarter movingiage (extreme values replaced)).

Regarding the implementation of its computer catoh steps, the least that can be said is
that the algorithm of Bry and Boschan has mobilineainy of the software programming
practitioners. Its original FORTRAN program was Ierpented under the GAUSS platform
by Watson (1994), and at present it is now caroeidby a multitude of authors using various

econometric softwares such as RATS, MATLAB or SCH.AIn Craigwell and Maurin
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(2007a, b) on the cycle of Barbados, a slightly ifed RATS program written by Bruno and
Otranto was used, which the latter authors traedl&iom the GAUSS code of Harding and
Pagan (2002, b). Doan (2009) also did a second RiAEmentation from a translation of
the code of Harding and Pagan (2002, b). Additignah a recent article, Hall and
McDermott (2011) refer to a RATS procedure writtenone of their co-authors Kim (see
Kunhong, Buckle and Hall (1995)). MATLAB, a modifierersion of the GAUSS procedure
of Watson has been adopted by Rand and Tarp (20f2e recently, Everts (2011) has also
developed a variant of Bry and Boschan using thisvare. It is therefore not surprising that
various authors could obtain different results wtk same data. While computer programs
dating cycles generally provide satisfactory firgdinand similar turning points, it is also
possible to see different chronologies for GDP amtustrial production, especially when

these series are related to more volatile economies

Given all these issues associated with the metlgdzl extension of the algorithm of Bry

and Boschan and its computer implementation, iha@sessary to decide what computer
program should be chosen to use on Caribbean &mess To answer this question note that
the characteristic of output volatility is found oheveloping countries (see for example
Agénor et al. (2000) and Rand and Tarp (2002)) asnthrgely due "instability of the

parameters of international integration (termsrafi¢, level of the exchange rate, capital
inflows and outflows) and the shortcomings in intrregulation (versatile policy stance,
weak financial systems, recurrence of inflationgligpages) "(Fayolle and Micolet (1997, p.
133)). It follows that a priori output volatility M be more assertive in the cycle of Caribbean
countries and a careful choice of methods for ifigng turning points in cycles is required.

Time should be taken to carefully examine the apgmes taken in recent work where the

authors have also been faced with these tradebaffween different versions of the Bry
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Boschan method. Considering these factors a comgeordecision is favoured:. the
identification of the business cycle from one skteal GDP and an expanded version of

Everts (2006) Bry-Boschan algorithm is applied.

3.3. The Chronologies

The dates provided by the method of Bry-Boschantlier three countries are reported in
Tablel. In the case of Barbados, the turning padentified reveal the existence of 10 major
peaks and 11 troughs during the period 1975:1 d 20 Clearly, this chronology includes
most of the dates of turning points already idediin previous work (Craigwell and Maurin
(2007, b)) but it also incorporates new dates aasat with the episodes of the cycle of the

additional period 2004:1-2011: 2.

The date obtained for the Barbados economy shaatstthas recorded eight complete cycles
of peak to peak and nine complete cycles of trowgtrough. The durations of the various

phases of these cycles and their means and staddaiations are summarized in Table 2.

These cycles highlight the following features:

- The average length of peak to peak and troughotggh cycles are respectively 13.75 and
15.1 quarters, or 3.4 years and 3.8 years;
- The average length of the expansion phase (trdagpeak) is 10.2 quarters against a
contraction phase (peak to trough) of 4.9 quartbed,is the expansion of the economy is two
times more than its contraction, and similarly, #meplitude of the cycle during the expansion
phase (8.2 quarters) is more than twice that oleskrvthe contraction phase (3.3 quarters);

- The 1970s and 1980s are marked by cycles of eshdurations and smaller amplitudes;

- The longest cycle is recorded in the 2000s, bet2000:2 and 2007:3 for the peak to peak

phase and between 2001:4 and 2009:1 for the trough trough phase;
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- The expansion phase between 2001Q4 and 2007QBeignost important observed,

- The most severe economic recession occurred batd®89Q2 and 1992Q3, it lasted 13
guarters, slightly more than three years;
- The latest episodes of the cycle for Barbadosnduthe 2000s, show that the economy
experienced a severe drop in 2001 and a long pefiodbust expansion, with an average
annual growth rate of 3.9% over the period 2002067 and during this cycle, the pace of
growth has even accelerated at the end, reach8g h the period 2004 to 2006.

Table 1: Identification of the Classical Cycles

Barbados Jamaica Trinidad and Tobago

Peaks Troughs Peaks Troughs Peaks Troughs
1975Q1 1985Q4 | 1982Q2 | 1989Q2

1980Q1 1981Q1 1993Q3 1995Q2 | 1991Q3 | 1993Q2

1981Q3 1983Q1 1995Q4 1998Q1 | 2008Q2

1984Q2 1984Q4 1999Q4 2000Q2

1986Q2 1986Q4 | 2001Q4 2001Q4

1987Q4 1988Q2 | 2004Q1 2004Q3

1989Q2 1992Q3 | 2007Q3 2010Q3

1994Q1 199404

2000Q2 2001Q4

2007Q3 2009Q1

In Craigwell and Maurin (2007a, 2007b), the intéraad external linkages of the cycle of
Barbados were analyzed. The fluctuations of GDRevgliown to be closely associated with
variations in the areas of tourism, trade and canson. Similarly, a strong dependence was

observed for the cycles of the Barbadian and UR G
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Table 2: Durations of the Phases of the Business Cycle for Barbados

Peaks Complete Cycles Rising Phases Troughs Complete Cycles | Decreasing
Peak to Peak Trough to Peak Trough to Trough | Phases
Peak to
Trough
1975Q1
1980Q1 20 1981Q1 24 4
1981Q3 6 2 1983Q1 8 6
1984Q2 11 5 198404 7 2
1986Q2 8 6 1986Q4 8 2
19870Q4 6 4 1988Q2 6 2
1989Q2 6 4 1992Q3 17 13
1994Q1 19 6 199404 9 3
2000Q2 25 22 2001Q4 28 6
2007Qs3 29 23 2009Q1 29 6
Average 13.75 10.2 15.1 4.9
Standard
Deviation 8.7 8.2 9 3.3

The chronology for Jamaica, over the period 198R11:1, shows that it has recorded five

full cycles of peak-to-peak, and six complete cyabd trough to troughAs in the case of

Barbados, the identification of the business cytl@éamaica gave a greater number of troughs

than peaks. The results here are different fromt®/8008) for two reasons: the procedure

used in this paper allows a better identificatiériusning points and secondly, the period of

analysis. White sample covers the period 1981 @y 2the data in this paper cover post 2008

which captures the global banking, financial andneenic crisis that originated with the U.S.

subprime crisis in the summer of 2007.
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Table 3: Durations of the Phases of the Business Cycle for Jamaica

Peaks Complete Cycles Rising Phases Troughs Complete Cycles | Decreasing
Peak to Peak Trough to Peak Trough to Trough | Phases
Peak to
Trough
1985Q4
1993Q3 27 1995Q2 42 7
1995Q4 9 2 1998Q1 11 9
1999Q4 16 7 2000Q2 9 2
2001Q2 6 4 2001Q4 6 2
2004Q1 11 9 2004Q3 11 2
2007Q2 13 11 2010Q2 23 12
Average 11 10 17 5.67
Standard
Deviation 3.40 8.16 12.37 3.94

Murray (2007) also identified turning points fomdaica but using a structural VAR model.

These results were relatively close to the desonpt found here.

- Measured from peak to peak five complete cyclesewexperienced with an average

duration of 11 quarters and a standard deviatidh4fjuarters and conversely, from trough to
trough six complete cycles were identified with arerage of 17 quarters and a standard
deviation of 5.67 guarters;

- Booms have a duration which varies between 22ahduarters, for a mean duration of 10

guarters and variability of 8.16 quarters;

- periods 1985:4-1993:3 (27 quarters), 2001:4 42D@9 quarters) and 2004:3-2007:2 (11

guarters) appear to be the longest period duringhwihe economy of Jamaica has undergone
some improvement;

- During this period of nearly three decades, frlt®85 to 2011, the Jamaican economy has

experienced six recessions with three recorded d®twl985 and 2000 and also three
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occurring between 2001 and 2010, three of thesessgins were short or two quarters, the
two longest recessions, respectively 9 and 12 gusrbccurred between 1995:4 and 998:1

and 2007:2 and 2010:2.

Trinidad and Tobago is one of those countries whéheerto there has not been dating of its
cycles using modern analytical approaches. Itus that several studies have given some
insights into the Trinidadian business cycles (€ashin (2004), Calderén (2007), Bourne
(2008), Yan and Samuel (2009), Male (2009) and Mert and Montesinos (2009)).

However, these studies have utilised qualitativeaaonual data. Therefore, the results
presented here enriched the documentation of theacteristics of the economic cycle of

Trinidad and Tobago.

Table 4 shows that the turning points identifieé@ amall in numbers: 1982Q2, 1991Q3
2008Q2 for the peaks and 1989Q2 and 1993Q2 for edsjuns.

The first peak to peak cycle began in the secoraltguof 1982 and lasted 37 quarters
through to the third quarter 1991. This cycle reakcits minimum in the second quarter of
1989. The second peak to peak cycle commenceeithitd quarter of 1991 and completed
in the second quarter of 2008, a long period oflgeky years. This cycle recorded a dip in
1993 Q2. The single cycle of trough to trough cevée period from 1989:2 to 1993:2 for a

period of 16 quarters.
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Table 4: Durations of the phases of the businesscyclefor Trinidad and Tobago

Peaks Complete Cycles Rising Phases Troughs Complete Cycles | Decreasing
Peak to Peak Trough to Peak Trough to Trough | Phases
Peak to
Trough
1982Q2 1989Q2 28
1991Q3 37 9 1993Q2 16 7
2008Q2 67 60
Average
52 34,5 16 17,5
Standard
Deviation
15 25,5 10,5

In a very interesting article, Bourne (2008) depeld a description and analysis of the history
of business cycles in the Caribbean and the mastmmm mechanisms that explain their
appearances:

"Many factors help to explain the course of aggreg&conomic activity in the
Commonwealth Caribbean. They include external econovariables such as aggregate
income and demand in the major trading partner @ooes, financial capital flows, domestic
fiscal policy and natural hazard events. From timdime the relative importance of these
variables may change. The behavior of the U.S. &l economies is a chronic
influence“(p..).

In the case of Jamaica, Murray (2007), for examehaphasized the influence of climatic
conditions on business cycles. Indeed, being vengisve to weather conditions, agricultural

production, tourism, mining and quarrying accourf@dnearly two thirds of annual income

for many countries.

4, Dating Growth Cyclesand Accelerating Caribbean Countries

In reality, the evidence from many countries thatpy monthly or quarterly data have
shown that there is an absence of conditions @argins and peaks over long periods. Thus,

even if the economy is decelarating (acceleratitigdre is no possiblity of moving from the
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latter state (decelarating (accelerating)), int@ o@f recession (expansion). Specifically, to
trace these behaviours and recognize the distmaidransforming from the classical cycle

to a recession or expansion the deviation of theclecymust be utilized.

Recent work have discussed the complementarithexe two notions of the business cycle.
Destais, Lecuyer, Mazzi and Savio (2005), for exampament that:

"It is important to note that the growth cycle fiismpletely within the business cycle defined
by Burns and Mitchell, but instead of identifyingipts of a weakening trend, it aims to
identify points of acceleration and deceleratiomacdnomic activity. These two approaches of
measuring cycles, while different, are complemegnpdrases of acceleration and deceleration
and can well meet during one phase of the claggiaresion or recession."

From this point of view, it is understandable ttre procedure of Bry and Boschan may also
be used for dating the growth cycle of a seriess Tdentification of the turning points will
however occur on the cyclical component of thedattir used to represent economic activity.
It therefore requires the implementation of a tregde decomposition in the preliminary
stage.

Trend-cycle decomposition techniques grew signifiigain the 1990s and 2000s. There was
an accumulation of at least a dozen methods ofecggtraction, the most known are the
procedures of Hodrick and Prescott (1980), the haass filter of Baxter and King (1995) and
Christiano and Fitzgerald (1999, 2003) along witle unobserved components model of
Harvey (1989). This abundance of trend-cycle deasitipn methods is largely due to the
increase in comparative performance empirical stidnd the search for a robust technique.
Bentoglio, Fayolle and Lemoine (2001), and Ladiaag Soares (2001), Guay and St-Amant
(2005) and Ahamada and Jolivaldt (2010) conduceseéarch on a global scale using these
different methods of extracting the trend and fotmat the various estimates of the cycles

were near and reveal the same information abouthiheacteristics of growth and periods of

recession.

29



Because it has some optimal properties and isteasyplement and is used by a majority of
economists and many national or international amgdions, the method of Hodrick and
Prescott (1980) is applied here. Profiles obtaifredh the growth cycles are shown in
Figures 7 to 10. For the sake of comparison, tleical components provided by Baxter and
King method have also been included on these chadrtdoubtedly, the methods show, for

each country, strong similarities in the shapelandtion of the cycle peaks and troughs.

The investigations on dating growth cycles indidhtzt the economies of Barbados, Jamaica
and Trinidad and Tobago have experienced morengrpoints than business cycles over
their respective periods of 1974 to 2011, 19850b(and 1970 to 2011. Tables 5 to 8 present
the summary statistics of these cycles. In the cd8arbados, there are 12 complete cycles
from peak to peak and also 12 from trough to trotlgé average duration and variability are
almost identical. The growth cycles of Jamaicahigracterized by mean durations of 10.5 and
14 quarters respectively for observations from pealeak and trough to trough. As for
Barbados, Jamaica’s cycle has a strong asymmeitis, downturns much shorter than
upswings. In Trinidad and Tobago, as the eventh®tusiness cycle were rare, the growth
cycles are much less common. In fact, for Trinidad Tobago, the results indicate that it is
an economy with cyclical fluctuations that is pewtarly representative of a growth cycle. It
is worth noting here that the qualitative obsensadiof Bourne (2008) are consistent with this
sequence of phases of growth that have been igehtihdeed, his explanations below are
well reflected in Table 5 in terms of dates, dunatand characteristics of recessions:

“The deep recessions during the 1980s were in Guy@5% between 1982 and 1985),
Trinidad and Tobago (19% between 1985and 1989)Sindlucia (12% in 1976). In 1982,
world petroleum prices began to decrease, fallygnid-1986 to $8 per barrel. For Trinidad
and Tobago, this was calamitous... The result waseaonomic recession of major
proportions, both in terms of magnitude and duratioDuring the 1990s, Trinidad and

Tobago experienced another deep recession of 14%ede 1992 and 1993 as did Barbados
whose per capita real GDP fell by 14% between E#01992.”
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Furthermore, it is important to note that the dggindentified for the growth cycles include a
majority of periods characterized as peaks and ghisu defining growth cycles.
When the focus is on a common era, that is totbayyears 1985 to 2011, these chronologies
of the growth «cycles of the three countries alsoovjge some lessons:

- The frequency of the growth cycles is variable tfte three economies (about 9 to 10 for
Barbados, 6 to 7 for Jamaica and 5 for Trinidadl Bobago);

- Cycle characteristics also vary: Trinidad and 8@ cycles observed from peak to peak and
trough to trough were the longest, and also thentiewus and acceleration are of the same
average length, in contrast to Barbados, wherdlifferent phases are much shorter, almost
six quarters less for cycles, and three quartessfla upswings and downswings. For Jamaica
it was found that the most pronounced asymmettgrims of time is between phases of

expansion and recession.

31



Figure 7. Cycle de croissance de la Barbade
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Figure 8. Cycle de croissance de la Jamaique
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Figure 9. Cycle de croissance de Trinidad et Tobago
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Table 5: Identification of Growth Cycles

Barbados Jamaica Trinidad and
Tobago
Peak Trough | Peak Trough Peak Trough
1975Q4 1985Q4 1971Q2
1980Q2 1977Q3 | 1987Q1 198804 | 1972Q3 | 1975Q4
1981Q3 1981Q1 | 1990Q2 1991Q3 1978Q2 | 1979Q2
1984Q2 1983Q1 | 1993Q3 1995Q2 1982Q2 | 1984Q3
1986Q1 1985Q2 | 1995Q4 199604 | 1986Q4 | 1988Q2
1987Q4 1986Q4 | 2001Q1 2002Q1 1991Q3 | 1993Q3
1989Q2 1988Q2 | 2004Q1 2004Q3 199404 | 1998Q1
1994Q1 1992Q3 | 2007Q2 2010Q2 | 2000Q2 | 2002Q2
1996Q1 1994Q4 200304 | 2005Q1
1998Q1 1996Q3 2006Q4
2000Q2 199904
2003Q2 200104
2007Q4 200304
2009Q1

Table6: Durations of the Phases of the Growth Cycle for Barbados

Peaks Complete Rising Troughs Complete Falling
cycles peak to Phases from cycles trough to Phases from
peak trough to trough peak to

peak trough
1975Q4

1980Q2 18 11 1977Q3 7

1981Q3 5 2 1981Q1 14 3

1984Q2 11 5 1983Q1 8 6

1986Q1 7 3 1985Q2 9 4

1987Q4 7 4 1986Q4 6 3

1989Q2 6 4 1988Q2 6 2

1994Q1 19 6 1992Q3 17 13

1996Q1 8 5 1994Q4 9 3

1998Q1 8 6 1996Q3 7 2

2000Q2 9 2 199904 13 7

2003Q2 12 6 2001Q4 8 6

200704 18 16 200304 8 2

2009Q1 21 5

Average 10.67 5.83 10.5 4.85

Standard 3.83 4,57 2.96

Deviation 4.80
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Table 7 : Durations of the Phases of the Growth Cyclefor Jamaica

Peaks Complete Rising Troughs Complete Falling
cycles peak to Phases from cycles trough to Phases from
peak trough to trough peak to

peak trough
1985Q4

1987Q1 10 198804 12 7

1990Q2 13 6 1991Q3 11 5

1993Q3 13 8 1995Q2 15 7

1995Q4 9 2 1996Q4 6 4

2001Q1 21 17 2002Q1 21 4

2004Q1 12 8 2004Q3 10 2

2007Q2 13 11 2010Q2 23 12

Average 10.5 8.86 14 5.86

Standard

Deviation 3.64 4.29 5.66 3.00

Table8: Durations of the Phases of the Growth Cyclefor Trinidad and Tobago

Peaks Complete Rising Troughs Complete Falling
cycles peak to Phases from cycles trough ta Phases from
peak trough to trough peak to

peak trough
1971Q2

1972Q3 5 1975Q4 18 13

1978Q2 23 10 1979Q2 14 4

1982Q2 16 12 1984Q3 21 9

1986Q4 18 9 1988Q2 15 6

1991Q3 19 13 1993Q3 21 8

1994Q4 13 5 1998Q1 18 13

2000Q2 22 9 2002Q2 17 8

200304 14 6 2005Q1 11 5

2006Q4 12 7

Average 17,12 8,44 16,87 8,25

Standard

Deviation 3,82 2,75 3,22 3,15
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Conclusion

Depuis les périodes telles celles de la grandeedéfmn de fin des années 1930 et les chocs
pétroliers des années 1970 et 1980, il ne faitdgadoute que I'actuelle période de crise post
grande récession apparait comme l'une des fenBisésriques les plus en vue concernant
I'intérét pour les cycles économiques.

Qu'il s'agissent des entreprises en quéte permargmtclimat de confiance pour la conduite
de leurs activités, des gouvernements devant cgdimies impacts de leurs politiques
conjoncturelles ou des ménages acceptant de moinsos les dommages collatéraux des
difficultés économiques, il est clair que désormaas caractérisation et la prévision des
fluctuations cycliques sont au centre des préodoupades agents économiques.

Prenant ses ancrages dans les travaux pionniéd8HR des Etats-Unis, le processus officiel
de documentation des épisodes des fluctuationsoéugnes a gagné progressivement une
majorité de pays, ceux de I'Europe d’abord puidilersité des pays émergents et en voie de
développement.

L’heure caribéenne a également sonné avec les gnemnavaux engageés par Cashin (2004),
Craigwell et Maurin (2007a, 2007b) ou encore W(2@08).

A la maniére de la littérature moderne établie pesrpays industrialisés, il reléeve d’'une
urgence impérieuse de poursuivre les réflexionsoatributions sur le cycle économique au
sein de la Caraibe et I'exploration des réponsespanblématiques qui en sont liées. D’un
acteur economique a lautre, il importe en effejoard’hui d’optimiser les décisions et
arbitrages face aux épisodes de récession ouissement conjoncturel et inversement, face

aux phases d’expansion ou accélération.

Les développements présentés dans cet articlestiaat dans toutes les considérations qui

viennent d’étre évoquées. Un premier apport deentavail se situe dans I'exercice de
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datation et de description du cycle. En choisis$aritio de pays pour lequel les données
infra-annuelles sont disponibles, nous avons étalas chronologies des cycles des affaires et
des cycles de croissance de trois économies impestae la zone de la Caraibe anglophone,
a savoir la Barbade, la Jamaique et Trinidad etadob Une seconde utilité de nos
investigations est d'apporter des éclairages sumpbrtante problématique de la
synchronisation des cycles réels de ces pays, amirant en particulier si leurs économies
affichent des comportements similaires ou non duras phases de contraction et
d’expansion du cycle. Troisiemement, nous avondeégant reproduit cet exercice de
comparaison des cycles vis-a-vis de ceux des pangi pays développés qui sont en lien
avec la Caraibe.

Enfin, notons que les résultats synthétisés datre magticle laissent entrevoir la nécessité de
mise en place des conditions pour impulser des di#raa de datation officielle des cycles
économiques qui ne sont pas encore effectives ldamsasi majorité des pays caribéens tout
comme elles ne le sont pas pour I'espace CARICOM.aQ'instar des zones économiques
telles que I'exemple phare de I'Union Monétaire dpdrenne et I'Union Economique et
Monétaire Ouest Africaine créée le 10 janvier 19B4,question de la coordination des
politiques économiques des Etats membres recowneothbreux enjeux qui reposent sur
I'alignement de leurs cycles économiques.

De notre point de vue, le chantier dédié a la xé&te sur l'identification des cycles
économiques de I'espace CARICOM doit débuter. flaestain qu'il interpelle les acteurs
impliqués dans la production de données statistiguoeir leur contribution & la construction
de base de données de séries temporelles anneeligsa-annuelles cohérentes pour le plus

grand nombre de pays de la zone.
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