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CANA TWO-SECTOR BUSINESSCYCLE MODEL ACCOUNT
FOR THE 2001 RECESSION OF TURKEY?

S. Tolga Tiryaki”

assTrAC This paper investigates whether a tagetor small open economy real busi
cycle model calibtated to match Turkish data is able to account tierdimultaneot
sharp reversal in the current account, real exahaate depreciation, and the se'
recession observed in the aftermath of the 20Gn&iial and currency crisis of Turk
Estimated shecks for the model’'s eight exogenous variables aeslio simulate moc
dynamics, and the resulting time series are condptréhe actual series. The mc
does a fairly good job in matching the output dnepile it faces difficulty in matchir

the sharp real exchange rate depreciation.
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oz Bu calsmada Tirkiye verisine uygun olarak ayarlanan ikit&ed bir kicik acl
ekonomi reel § cevrimi modelinin, Turkiye'nin 2001 yilindaki fimsal ve dovi
krizinin ardindan ysadigi eszamanl cari glemler diizeltmesi, para birimindeki r
deger kayb vesiddetli durgunlgu agiklamakta yeterli olup olmagiaragtiriimaktadir
Modeldeki sekiz dsal dgisken icin tahmin edilensoklar modelin dinamiklerit
simile etmekte kullaniligl ve elde edilen zaman serileri gercek seri
karsilastiriimistir. Model ¢iktidaki digisti yakalamada oldukca fgili olmakla birlikte

para birimindeki keskin der kaybini yakalamada gugluk celgtiri
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1. Introduction

An important part of business cycle research ageize the beginning
of 2000s has been directed towards accounting lier differences in
business cycle characteristics between emergingkeahaconomies and
more advanced economies. Early research on busigekes in small open
developed economies highlights the importance ohdeof trade shocks
(Mendoza, 1995), interest rate shocks (Mendozal;1G8rreia et al., 1995),
etc. As small open economies are not large enaudave an influence on
world prices, exogenous developments in these gprioeay have
considerable impact on domestic macroeconomic uatmns, still,
notwithstanding the dominant role played by prooigtshocks.

Early small open economy models laid the foundatitowards recent
studies on emerging market business cycles. Famgbea Neumeyer and
Perri (2005), Uribe and Yue (2006), and Tiryaki 1@D start from the
observation that emerging markets are prone tongagi (risk) premium
over the world interest rate in their borrowing tants. The interaction of
this premium (the country spread) with other fastsuch as the
fundamentals of the economy or the world interagtg introduces a strong
propagation mechanism. Moreover, a simple finarfaetion in the form of
a working capital requirement also helps to strieagtthe effect of interest
rate fluctuations on the volatility of other maacroaomic variables.

Using a two-sector small open economy real busiregte model,
Tiryaki (2009) examines the sources of macroecooofictuations in
Turkey, and provides an extensive analysis of theses and propagation of
business cycles in a setup which highlights the aflsectoral asymmetries
and interactions. The primary finding of Tiryakio) is that the prices of
imported inputs and imported tradables are thertvast important sources
of fluctuations in Turkey. Productivity in the noadable sector comes next
as an important factor behind the fluctuations insmof the quantity
variables. Tradable sector productivity, on theeothand, plays a more
significant role in the determination of relativeges, such as the relative
price of the consumption good and the real exchage. The model
generates significant asymmetry in the impulse aersps of sectoral
variables. The performance of the model in matchimginess cycle
moments is reasonably good. The model also shoatswriable capital
utilization acts as a strong amplification mechanisespecially in the
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tradable sector, and reduces the reliance on ptivdycshocks. Another
finding with important policy consequences is thia¢ effect of liability
dollarization operates mainly through the tradabéetor. The effect of
imported tradables price shocks is amplified stipngnd the tradable
sector’s output volatility rises significantly wittability dollarization.

The main objective of this study is to account thee 2001 recession of
Turkey using the business cycle model of TiryakiQ®). The financial and
currency crisis of Turkey in 2001 provides us waitlh environment to take
the model to an informal test. We will have a ctdsek at the collapse of
Turkey’'s exchange-rate-based stabilization plaB(@1 in the next section.
We aim to see whether the model can account fooliserved evolution of
main variables after the crisis. Specifically, wiggess the question that to
what extent the observed sharp reversal in cuaeobunt, real exchange
rate depreciation, and output drops are explaiyetidd model.

One of the central goals of macroeconomics is wetstand the sources
of aggregate fluctuations. Business cycle modelsgeneral, provide the
policymakers with insight into the sources of maoanomic fluctuations
and the transmission channels of various shocksugjir the economy. The
question asked in the paper is whether a two-séotal” business cycle
model can account for the 2001 recession (noti&d)is and the paper
identifies some “real” shocks as having non-neflainfluence on Turkish
business cycles in general and on the 2001 recessparticular. The paper
offers the policymaker a set of results which istaoked from a
computational experiment carried out using a caftemeodel structure and
parameterization representative of the key charatts of the Turkish
economy.

Nonetheless, there are some macroeconomic poliateckissues that are
left out in the analysis and that may have beeectdtl the performance of
the model. For example, the restructuring of thekbsy sector by the
government and the consequent fiscal adjustmert bave implications
also for the recession and the eventual recovarygdopting the floating
exchange rate regime after the collapse of thedfecechange rate regime
implies a very different monetary policy environrhen

! The model has no intention to explain the makifighe 2001 crisis, nor does it have the appropriate
structure to deal with such an ambition. The crisisich was ultimately a financial one, was incogied in

the model through the exogenous shocks. For exatt@elevaluation of the Turkish lira is reflectad the
relative prices of imported tradable goods and irggbinputs, while the impact of the banking sectisis
can be found in the country risk premium.
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2. A Brief Account of the2001 Turkish Crisis

In this section, we discuss the evolution of thekigln economy towards
the collapse of the exchange-rate-based stabdizgilan which started in
January 2008.The main pillar of the stabilization plan had beepre-set
rate of daily depreciation for 18 months announce@ddvance. After the
initial 18 months, Turkish lira was planned to twate within a gradually
widening band, eventually starting to float freébllowing the latter 18
months of the plan. The pressure on the TurkishHas become enormous
only after 13 months, and the lira had to be detafn February 2001. The
result was a very severe recession of output. Gtos®estic product shrank
by 5.7 percent in 2001; current account turned feodeficit of 4.9 percent
of GDP in 2000 to a surplus of 2.3 percent of GBR001; trade-weighted
CPIl-based real exchange rate depreciated by 1&menc 2001 over the
previous year in which the real exchange rate ajmgiexd by 11 percent.

At the outset of the stabilization plan, Januar@@0Oreal interest rates
came down very rapidly owing to optimistic expeictas and sizeable
amount of IMF lending. Easing of borrowing conditso led to a
consumption and investment boom, also stimulatingarts. Coupled with
rising crude oil prices, this boom paved the way & increase in the
current account deficit. Growing current accounticile in turn, added to
the fragility of the Turkish economy stemming fraifme weak banking
sector overexposed to both maturity and currengnmatiches. Turkish lira
was continuously becoming stronger in real termsabse of the inertia in
domestic inflation under the pre-announced crawtieg regime.

Figures 1 and 2 plot time series of relevant aggeyand prices for the
period 1998-2006. All series are in log scale amdreshded using the
Hodrick-Prescott filter, except, capacity utilizati and interest rate
components are filtered in levels. Figure 1 illasts clearly the initial boom
in GDP in 2000, and the collapse following the Rloy 2001 crisis
(indicated by the vertical dashed line in figurddptice that tradable sector
output falls by almost twice as much as the falhamtradable output. Both
labour hours and capacity utilization in the trddabector fell sharply
during the crisis. Labour hours in the nontradad®etor did not initially
react, only to catch up by the end of the year.

Imports of both final goods and intermediate goald® fell significantly
as the demand for consumption and investment wemind The large
decrease in domestic absorption created the stewersal in the current
account.

2 Descriptive and analytical studies on the Turkisisis of 2001 are Alper (2001), Ozatay and Sal0230
Akyiiz and Boratav (2003), and Ozkan (2005), amdhgrs.
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The price of imports relative to the price of nawlable goods rose. Also
imported inputs became more expensive, partly dube coincident rise in
crude oil prices. Terms of trade did not change thach because export
prices followed a similar pattern to that of impprices. Real exchange rate
depreciated sharply. Notice also the symmetry betweal exchange rate
and import prices.

Figure 1. Evolution of Key Macroeconomic Variables before and after the
2001 Crisis
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Note: All series are in log scale and Hodrick-Prescott filtered,
except for capital utilization series, which is filtered in levels.
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Figure 2. Evolution of Relative Prices and Interest Rates before and after the
2001 Crisis
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Note: All series are in log scale and Hodrick-Prescott filtered,
except for interest rate and spread series, which are filtered in levels.

3. Model and M ethodology

The dynamic stochastic general equilibrium modelTafyaki (2009)
builds on the stylized two-sector neoclassical sm@aén economy business
cycle model by enriching the transmission mechanigiong several
directions. There are two sectors in the econonontradable goods
producing sector and tradable goods producing sedbmmestically
produced tradable goods and imported tradable g@wdscombined to
obtain the final composite tradable good using astant elasticity of
substitution aggregator. Then, this composite tedayood is combined
with the nontradable good to obtain the final cosif@ogood.

Stochastic shocks are transmitted and propagateough various
channels including variable capital utilization,panted intermediate goods,
working capital requirement, capital adjustmenttcbend adjustment cost,
asymmetries in factor shares of production in the $ectors, asymmetries
in the composition of final expenditure groups, aftaktly, liability
dollarization. There are eight exogenous variablielving the model
dynamics: demand for imports in the rest of the le&hoproductivity in
tradable and nontradable sectors, government ekpesdrelative prices of
both intermediate and final goods imports, worlteiast rate, and country
spreads. They are subject to stochastic shockassuimed to follow AR(1)
processes. Detailed description and calibrationthef model, and the
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solution of the log-linearized system of equatiane described in Tiryaki
(2009) and available from the author upon request.

Given that the 2001 crisis was a banking and cuayrenisis, the country
spread rate and the real exchange in the modelireagtfferent aspects of
the linkage between the financial and real secixegenous fluctuations in
the country spread account for most of the vamaitioreal interest rates; and
they are transmitted to firms’ production decistbrough the cost of capital
channel and the working capital channel, and atsmsmitted to the
household’s decisions through the standard consamginoothing channel.
As for the real exchange rate, exogenous fluctoatiom the nominal
exchange rate are reflected in the real excharigetoathe extent that they
change import prices relative to the prices of dstineally produced goods
and services.

In this study, we take the model's eight exogenargables and estimate
their law of motion equations and the resultingcthterms. We then feed
these shocks to the model’s equations in ordebtaim model’'s predictions
of the behaviour of output, current account, aral exchange rate during
the 2001 recession. These three variables comrstiet basic stylized facts
studied in the literature on sudden stop episodesmerging market
economies. Evidence on sudden stop episodes iedicaultaneous real
exchange rate depreciation, significant output slramd reversal of the
current account. It is also possible to view théiseee variables as a
summary of the overall economy. Output represemmestic balance,
current account represents external balance (onyaently, the domestic
savings investment balance), and the real exchaatge represents the
adjustment between internal and external balancen&ntain general
equilibrium.

4. Evaluation of Model-Based Time Series after the Crisis

In this section, we discuss the model's ability teplicate key
observations during the Turkish crisis in 2001. Tdaus of the analysis will
be whether the model is able to predict simultasgow prolonged
contraction in GDP, real exchange rate depreciataond sharp current
account reversal following the crisis period.

In the first quarter of 2001, when the exchange-katsed stabilization
programme collapsed in February, we observed atemtipositive shocks
to the prices of imported tradables and importgouis in the order of
approximately 2 standard deviations, and negatioelss to productivity in
both sectors in the order of approximately 2 stashddeviations, and a
positive shock to the country spread componeniaf mterest rate in the
order of approximately 1.5 standard deviations.
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In Figures 3, 4, and 5, we plot, respectively, ¢évelution of GDP, net
exports to GDP ratio, and real exchange rate befodeafter the collapse of
the exchange-rate-based stabilization programmeedsas the predictions
of the baseline model, given the values of estithateocks. The first plot in
each figure presents the combined effect of altksiothe second plot in the
first rows plots the combined effect of all shoelksept shock to the price of
imported tradables; while the third plot shows ig@ated effect of imported
tradables price shock. The plot on the left hanlé if the second row in
figures shows the prediction of the baseline magkén there are only
sectoral productivity shocks in the model. The redalot in the second row
shows the prediction when there is only countryeagrshock;and the plot
on the right hand side of the bottom row showspttegliction when there is
only imported inputs price shock.

Figure 3. Comparison of Actual and M odel-Based GDP Series
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According to model’'s predictions, all shocks, excém the positive
imported tradables price shock, that occurred @ first quarter of 2001
worked in contractionary direction (Figure 3). Tpesitive 2-standard-
deviation shock to imported tradable price, on diieer hand, predicts a
counterfactually strong, export-driven output bodrhis is due to the excess
sensitivity of the impulse response of tradabletpwiuto imports price
shocks, which is significantly at odds with the egi@d response that could

3 Notice that the model-based series in this pletsimown in two scales (left and right). In the kfale, the
model-based series are drawn at the same scdie astual series. Yet, the variation caused by colyntry
spread shocks is so small that we draw the modwebaeries also in the right scale in order to stimv
correlation between model-based and actual series.
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be reconciled with the data. Excluding this efféct keeping all other
shocks, the model predicts a sharper collapsetjpubin the first quarter of
2001, followed by a relatively sluggish recoveryeb productivity shocks
alone predict a dramatic collapse of output inviag&e of the crisis.

The impact of the anomaly regarding the econonggponse to imported
tradables price shock can also be seen in Tablevhich shows the
correlation coefficients between actual and modeed series under
different shock combinations. For example, the rhodih all shocks
produces a correlation coefficient of 0.63 betwaetual and model-based
output series, whereas the model with all shockegiximported tradables
price shock produces a correlation coefficient &10 The country spread
shock and the imported inputs price shock also teadfall in output when
considered in isolation, yet these shocks cannoemgge sufficiently strong
responses in order to account for almost 8 perfedinin output. However,
as shown in Table 1, the correlation between mbdekd and actual series
is quite high even when we consider each shocsolation.

Table 1. Correlations between Actual and M odel-Implied Series

P,y p(nxy,nxy?) p(rer,rer<)
All shocks 0.630 0.490 0.677
All except imported tradables price shock 0.807 196. -0.191
Only imported tradables price shock -0.728 0.743 569.
Only productivity shocks 0.695 0.608 -0.309
Only country spread shock 0.801 0.727 0.056
Only imported inputs price shock 0.652 0.636 -0.095

Movements in the net exports/GDP ratio are beské&d by shocks to
imports price and country spread. Nonethelessheeishock is perfectly
able to lead to a reversal in the current accoalarizte as sharp as observed
in the data (Figure 4). The model predicts too Eweiability even when
exposed to the full suite of shocks.
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Figure 4. Comparison of Actual and M odel-Implied Net Exports/GDP Series

12 12 1
08 08+ 08
04 04 04
001 — 00~ 00 _
-04 -04 -04
-08 T T T T T B T T T T T -08 T T T T T
2000 2001 2002 2003 2004 2005 2006 2000 2001 2002 2003 2004 2005 2006 2000 2001 2002 2003 2004 2005 2006
— Netexports /GDP -~ allshocks —— Netexports /GDP  —~ allexceptpMshock —— Netexporis /GDP only pMshock
015 004 006
003 004
002
12 12 | 002
001 f
08 000
08 000
04 " Loor 04 -002
00 002 004 —- -004
-04 -04
08 T T T T T - T T T T T -08 T T T T T
2000 2001 2002 2003 2004 2005 2006 2000 2001 2002 2003 2004 2005 2006 2000 2001 2002 2003 2004 2005 2006
—— Netexports /GDP =~ only productiviy shocks — Netexporss /GDP = only s shock —— Netexports /GDP  ~~ only pZshock

Figure5. Comparison of Actual and M odel-Based Real Exchange Rate Series
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The structure of the model as a small open econeags us to take
foreign prices as determined exogenously (for toetg or as given
constants (for nontradables). Therefore, real exghaate movements are
caused, to a large extent, by movements in exogevamiables. As it is, the
model fails to produce as sharp real exchangedgpeeciation as in data;
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and, a large part of depreciation came from theclsho the price of
imported tradables (Figure 5).

The financial and currency crisis brought about idewset of policy
responses to transform the economy; and theseyp@gponses, which are
excluded in the model, may have been affected #romnance of the
model. Main policy responses to the crisis weretl{@ banking sector
restructuring and the resulting surge in publictdét almost a decade-long
fiscal adjustment (primary surpluses), (iii) adoptiof floating exchange
rate and inflation targeting regimes, (iv) microeemic policy reforms and
privatizations. Some of these policy changes carirdeed in exogenous
shocks, while others may not be captured at alk &wample, some
economists argue that the effect of the fiscal chaation during most of
the 2000s has been expansionary rather than beimgactionary’ Fiscal
consolidation, the argument goes, decreases tlke ofisdefault by the
government, thereby reducing the risk premium. fieshanism is captured
in the model by exogenous country spread shocksoAsnicroeconomic
policy reforms and privatizations, one may arguat tithey increase
productivity, which is also captured in the modéloating exchange rate
regime made it possible for the nominal exchange t@ adjust in order to
reach equilibrium, whereas, previously other vdaspsuch as the wage
rate, among others, had to adjust to reach equilibrMoreover, there is
evidence that exchange rate pass-through to comspmces has weakened
considerably with the inflation targeting regimeag and @tng, 2008).
The model abstracts from elements such as mon&patsmpetition, local
currency pricing, or pricing to market, therefotree tmodel is lacking an
endogenous pricing behaviour, which may have smantly influenced the
ability of the model to replicate the time seriéshe real exchange rate.

5. Conclusion

We carried out an exercise in order to assess whettwo-sector small
open economy real business cycle model can repltbat 2001 recession of
Turkey. We used the model of Tiryaki (2009) in whipropagation of
shocks is through various channels including véeiadapital utilization,
imported intermediate goods, working capital regmient, capital
adjustment cost, bond adjustment cost, and ligldlitlarization. The model
is calibrated such that it represents the mainufeat of the Turkish
economy.

The financial and currency crisis of 2001 was cbtirgzed by sizeable
shocks in the order of approximately 1.5 to 2 stadddeviations to the

4 See, for example, Ozatay (2008).
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imported tradables price, imported inputs pricedpictivity in tradable and
nontradable sectors, and country spread comporig¢he oeal interest rate.
These exogenous variables also account for a gnegrity of business
cycle volatility.

When all of the shocks are used in simulation,ntleelel predicts the fall
in output by a close margin, but it is followed &y export-driven rebound
in output after two quarters. This is due to thedels excess sensitivity in
the response of the economy to imported tradabies ghocks. When the
imported tradables price shock is excluded, theehgilds more realistic
time series for output. We also found that movementthe net exports/
GDP ratio are best tracked by shocks to importgsriand the country
spread. However, the model faces difficulty in rhatg the sharp real
exchange rate depreciation.

One implication for policymakers is that the relatiprices of imported
tradable goods and imported inputs have nontriiahsequences on
business cycles in Turkey. However, as the modetigges counterfactually
strong response of the tradable output to impdrethbles price shock, it is
likely that the importance of the imported tradahpeice shock is somewhat
exaggerated. Therefore, future models should airexf@ain the anomaly
that the standard export demand equation generatesh stronger
expenditure switching effect than what could bereded with actual data.

Country spread shocks alone generate model-based $ar output and
current account that have quite high correlatiothwactual time series.
However, in the current form of the model, courdpreads are hardly the
major cause of business cycles in terms of magestutlodel’s lack of
amplification power of the country spread shocksspite of its ability to
generate high correlation between the model-basddaatual time series,
seems to suggest that the model needs to be augpnenth additional
amplification mechanisms that specifically addrélse role of country
spreads.
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