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ABSTRACT

BUSINESS CYCLES IN EMERGING MARKET ECONOMIES:
THE ROLE OF FINANCIAL SHOCKS

Pirgan Matur, Eser
Ph.D., Department of Economics
Supervisor: Assist. Prof. Dr. Omer Kagan Parmaksiz
Co-Supervisor: Dr. Mustafa Kiling

September 2014, 160 pages

This dissertation documents the differences in the course of macroeconomic
volatility in emerging market economies and advanced countries. Then the dynamics
of emerging market business cycles and macroeconomic effects of financial shocks
are investigated using a small open economy real business cycle model with credit
constraints calibrated to the Turkish economy. The results indicate that the impact of
financial shocks crucially depends on whether the firms can access to alternative
sources of finance when borrowing conditions are unfavorable. If the firms can raise
their cash flows through other means, the impact of the credit shocks is limited on
important macroeconomic aggregates like investment, employment and output.
However, conversely, if firms cannot resort to alternative sources of finance in bad
times, the negative impact of financial shocks can be quite large. The quantitative
analysis implies that financial shocks can account for more than 20 per cent of output

fluctuations in the latter case under our benchmark calibration.

Keywords: Business Cycle, Emerging Markets, Credit Constraints, Financial Shocks,

“Great Moderation”
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YUKSELEN PiYASA EKONOMILERINDE i$ CEVRIMLERI:
FINANSAL SOKLARIN ROLU

Pirgan Matur, Eser
Doktora, Iktisat Boliimii
Tez Yoneticisi: Yrd. Dog. Dr. Omer Kagan Parmaksiz
Ortak Tez Yoneticisi: Dr. Mustafa Kiling

Eyliil 2014, 160 sayfa

Bu tez oncelikle yiikselen piyasa ekonomileri ve gelismis iilkelerde go6zlenen
makroekonomik oynakligin seyrindeki farkliliklar1 ortaya koymaktadir. Daha sonra
yiikselen piyasa ekonomilerinde is c¢evrimlerinin dinamikleri ve finansal soklarin
makroekonomik etkileri, Tiirkiye ekonomisine kalibre edilen bir kiigiik a¢ik ekonomi
reel i ¢cevrimi modeli kullanilarak incelenmektedir. Calismanin bulgulari, finansal
soklarin etkilerinin, borglanma kosullarinin elverigsiz oldugu durumda firmalarin
alternatif finansman kaynaklarina erisebilmesine bagli oldugunu gdstermektedir.
Firmalar nakit akimlarin1 borglanma dis1 yollarla artirma imkanina sahipse, kredi
soklarinin yatirim, istthdam ve iiretim gibi makroekonomik gdstergeler lizerindeki
etkisi sinirli olmaktadir. Ancak, firmalar kotii zamanlarda alternatif finansman
kaynaklarima basvuramiyorsa, finansal soklarin olumsuz etkileri ciddi boyutlara
ulagsmaktadir. Analiz sonuglarina gore, ikinci durumda finansal soklar, referans
kalibrasyon altinda, {retimdeki dalgalanmalarin yiizde 20°den fazlasim

aciklayabilmektedir.

Anahtar Kelimeler: Is Cevrimleri, Yiikselen Piyasa Ekonomileri, Kredi Kisitlari,
Finansal Soklar, “Biiyiik Itidal”
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CHAPTER 1

INTRODUCTION

FEmerging market economies and advanced countries have distinct experiences in
terms of the patters of macroeconomic volatility they have gone through. Volatility
of output declined considerably in advanced economies starting from 1980s. The
observation was initially done for the US economy and this phenomenon was coined
as the “Great Moderation”!. Later it was established that the phenomenon was rel-
evant for most advanced economies. The patterns, timing, causes and driving forces
of this decline in business cycle volatility in advanced economies were extensively

studied in the literature.

Basically, the explanations of the moderation in business cycle volatility were
grouped in three comprehensive categories, namely, changes in the structure of the
economy, improved policy and good luck (Stock and Watson, 2002). Sectoral shifts
from more volatile sectors to less volatile ones, improvements in inventory manage-
ment practices and institutional changes in financial markets including removal of
interest rate ceilings, development of the secondary market for home mortgages and
removal of controls on consumer financing were among the key changes in the struc-
ture of the economy which were considered to have benign implications for reducing
volatility. Better conduct of monetary and fiscal policy was also considered to con-
tribute to this process on the policy front. In addition, smaller shocks exposed by

these economies were the luck factor behind this development.

However, what happened in emerging market economies during this episode of

“Great Moderation” has been widely overlooked in the literature. There has not

!The phrase was originally used by Stock and Watson (2002), but gained widespread recognition
after Bernanke’s speech on the topic in 2004 (Bernanke (2004)).



been much deliberate effort to document the changes in business cycle volatility in
the developing world. Nevertheless, macroeconomic volatility, which can be broadly
defined as fluctuations in key macroeconomic aggregates, has been a distinctive
characteristic of emerging market economies. Independent of the exact measure
we use to quantify macroeconomic volatility, developing countries have been more
volatile than their advanced counterparts in all major aspects of the economy. They
have been more volatile in terms of macroeconomic outcomes, policy related areas

and external shocks they are exposed to (Gavin and Hausmann, 1998).

The literature paid more attention to the developments in advanced economies,
while studies on emerging market economies have been very limited. However,
the benevolent story lost some ground after the global financial crisis which out-
burst starting from 2007. Following the financial turmoil in the United States, the
world economy went through a period of serious instability, including the advanced
economies. Financial markets all around the world were severely affected by the
developments in the very center of global finance. The problems in the financial
markets were transmitted to the other segments of the economy and the world econ-
omy entered a more turbulent period. Most of the advanced economies experienced
a decline in growth rates and an increase in macroeconomic volatility during this
period. Furthermore, emerging market economies, which had not benefited much

from the great moderation, were also hit hard by these developments.

This recent period of the world economy illustrated that institutional changes
in financial markets, which were previously pointed as factors among the sources of
the decline in macroeconomic volatility, could at the same time be a major source of
volatility, even for advanced economies. We witnessed the gigantic role of financial
markets in generating, amplifying and propagating shocks. These developments
unsurprisingly increased interest in the role of financial markets as a potential source

of business cycle fluctuations per se.



This dissertation has two main purposes. Firstly, we intent to present the stylized
facts regarding the course of macroeconomic volatility in advanced and emerging
market economies and present the track record of emerging market economies in
comparison to their advanced counterparts. Second, we intent to investigate and
understand the dynamics of emerging market business cycles and the role of financial
conditions using a dynamic stochastic general equilibrium model in a small open

economy context of Turkey.

In the second chapter, we present a detailed account of developments regarding
macroeconomic volatility in advanced and emerging market economies. We focus on
output volatility as the principal indicator of macroeconomic volatility in a coun-
try and also analyze output volatility at a disaggregated level. In this context, we
analyze a set of 10 advanced countries and 19 emerging market economies for the
1970-2012 period. We treat advanced and emerging market economies as distinct
groups and highlight the differences in their experiences both until the global finan-

cial crisis and afterwards.

There are others who make a comparison between the volatility of a group of
developing countries and the volatility of advanced countries (Agenor, McDermott
and Prasad (2000), Rand and Tarp (2002), Aguiar and Gopinath (2007)). However,
they confine themselves to the comparison of average volatility of the respective
groups over their sample periods. On the contrary, our focus is on the course of
volatility in emerging market economies through time. Therefore, we use the rolling
standard deviation of the cyclical component of output as our principal indicator

and have the opportunity to comment on historical developments.

Our findings validate that advanced economies went through a period of mod-
eration in their business cycle volatility at least after 1990s, even though countries

have their own peculiarities in this process. However, this moderation came to an



end or even reversed recently due to the widespread impact of the global finan-
cial crisis. On the contrary, emerging market economies did not benefit sufficiently
from this period of moderation. 1990s, during which several countries had severe
economic crises, were especially a turbulent decade for emerging market economies.
Only after 2000s emerging markets experienced some reduction in volatility and this

temperament seems to continue after the global financial crisis.

In the third chapter, we develop a small open economy real business cycle model
for Turkey with financial frictions in order to investigate the role of financial shocks
for emerging market business cycle volatility empirically presented in Chapter 2.
Since the experiences regarding financial integration have been different in the two
country groups, we consider it as a potential explanation that might address the

differences in volatility patters.

Our model is closely related to the classical financial frictions literature which
basically investigates the role of financial frictions in propagating and amplifying
the shocks that stem from the others sectors of the economy. We follow the lines of
Kiyotaki and Moore (1997) in modelling the financial frictions in the economy. The
firms in our model economy have access to international financial markets but their
ability to borrow is limited by a collateral constraint due to enforcement problems
regarding loan contracts. Total liabilities of the representative firm are not allowed
to exceed a certain proportion of the value of the capital stock which is used as

collateral.

However, in this study we do not confine ourselves to analyzing the role of fi-
nancial frictions in transmitting shocks that come from other sources, but we also
investigate the implications of shocks that originate in the financial sector itself. We
consider the implications of two kinds of shocks in our model, namely, productivity

shocks, which are represented by fluctuations in total factor productivity and finan-



cial shocks, which are represented by fluctuations in credit supply in our model. In
other words, we study the implications of credit shocks as a specific type of financial
shocks and use both terms interchangeably throughout the text. We follow a similar
approach to Jermann and Quadrini (2012) in recovering the financial shocks in a
model-consistent framework using the collateral constraint of the firm. However,
we have two major differences from their work. First, we study the implications of
financial shocks in a small-open economy context. Second, our model structure is

somewhat different from theirs.

After we develop our theoretical model, we calibrate the model to the Turk-
ish economy, as a typical emerging market economy, using quarterly data for the
1998:Q1-2013:Q3 period. We analyze the quantitative implications of our theoreti-

cal model in this context.

We develop two versions of our theoretical model, which we differentiate by
the specification of the collateral constraint the firms are facing. Model I studied
in Chapter 3 uses a more standard collateral constraint, where gross liabilities of
the firm consisting of working capital loans and long-term credits, cannot exceed a

certain proportion of the value of collateral.

Model I is quite successful in explaining the transition of financial shocks to the
rest of the economy. A positive financial shock improves the ability of the firm
to borrow. Easing of the borrowing constraint leads to an increase in the labor
and investment demand of the firm. The increase in both factors of production
translates into an increase in output, though not very significant in quantitative
terms. Furthermore, the model reproduces most of the business cycle characteristics
of the Turkish economy quite successfully. However, it cannot replicate the posi-
tive correlation between output and credit observed in data, since the response of

output to financial shocks is rather limited and the responses of output and credit



to productivity shocks dominate the resulting correlations of the model. This is a
major weakness of Model I, since we basically intend to investigate the impact of

fluctuations in credit supply which we consider as financial shocks.

Additionally, the variance decomposition analysis implies that financial shocks
have a significant role in explaining the volatility of financial variables but not in
explaining the volatility of most of the real variables like output, private consump-
tion and investment, which is not quite in line with the repercussions of the global

financial crisis in all of these dimensions.

In Chapter 4, we study the implications of financial shocks using an alternative
collateral constraint. In Model II we make a modification to the collateral con-
straint in a way to strengthen the link between investment decisions of the firm and
availability of external funding, which we argue to be more relevant in an emerging
economy context. This modification brings about important improvements in some

dimensions.

The transmission channel of financial shocks in Model II is very similar to the
transmission channel in Model I and it works through the tightness of the borrowing
constraint. However, this time the borrowing constraint is more effective compared
to the first case and the quantitative implications of financial shocks are much larger.
A positive financial shock induces a stronger reduction in the marginal cost of labor
and capital and therefore a stronger increase in their respective demand. Therefore,
the response of output and consumption are much more significant compared to
Model I. This improvement manifests itself in some business cycle properties of the
model as well. Model II returns a positive correlation between credit and output as
suggested by the data. However, some of the business cycle properties of the model

deteriorate.



Another improvement brought about by Model II is related to the volatility of
the main economic aggregates. Financial shocks explain a significant portion the
volatility of both real and financial variables in this framework. Output volatility

can be reduced by more than 20 per cent by eliminating financial shocks.

Our study contributes to the literature in a number of dimensions. First of
all, we document the developments regarding macroeconomic volatility emerging
market economies in a historical perspective, which has been largely ignored in
the literature. Second, we investigate the role of credit shocks with a small open
economy real business cycle model which is calibrated to the Turkish economy as a
typical emerging market economy. The impact of credit shocks on business cycles
is a very recent research area, which is largely confined to an advanced economy
framework for the time being. To the best of our knowledge, our study is one of the
few investigating the role of credit shocks in an emerging market economy context.
Third, we recover these shocks in a model-consistent framework and propose an
indicator representing the favorability of financial conditions an economy is exposed
to. Lastly, we demonstrate that the actual form of the borrowing constraint matters

a lot for the transmission of financial shocks.



CHAPTER 2

INTERNATIONAL GREAT MODERATION?

2.1 Introduction

It was originally suggested by Kim and Nelson (1999) and McConnell and Perez-
Quiros (2000) that the growth volatility of United States economy declined signifi-
cantly in the early 1980s. The growth volatility of the post-WWII years was replaced
by a remarkably lower volatility after the 1980s. Both articles independently con-
cluded that there was a structural break in the volatility of US GDP growth in the
first quarter of 1984 using different approaches. Following these early contributions,
Blanchard and Simon (2001) provided some evidence favoring the idea that the
decline in growth volatility was a steady decline over several decades, interrupted in

the 1970s and early 1980s, rather than a structural break in the early 1980s.

Even though the discussion regarding the nature of the decline in volatility, as
to whether it was a structural break in the 1980s or a steady decline over a longer
horizon, was not conclusive, the decline in growth volatility of the US economy was

built as a well-documented fact and labeled as the “Great Moderation”.

The early literature also pointed to some of the main directions to understand
the characteristics of the decline in volatility. It was observed that the moderation
of the volatility of macroeconomic aggregates was not confined to the growth rate
of GDP. Disaggregation of GDP from an accounting point of view indicated that
some components of GDP displayed similar patterns in their respective volatilities.
McConnell and Perez-Quiros (2000) argued that the decline in volatility could em-

anate from a decline in the volatility of durable goods production, since there was a



parallel decline in the volatility of durable goods production and it also displayed a
break at around the same date as the break in output volatility. They also illustrated
that the magnitude of the decline in durables volatility was sufficient to account for

the break in output volatility.

Furthermore, based on the observation that the reduction in volatility was evident
in durable goods production but there was no corresponding decline in the volatility
of durable goods sales, they claimed that the reduction of volatility in durable goods
production could be due to changes in inventory management practices. They sup-
ported their idea with the widespread use of new inventory management techniques,

like just-in-time systems, starting from early 1980s.

Blanchard and Simon (2001) also investigated the volatility patterns of the com-
ponents of GDP and suggested that much of the decline came from the reduction
of volatility of consumption and investment. However, there remained some mixed
evidence regarding the components of consumption and investment (especially the
timing of the decline for individual components) that prevented a conclusive end

result.

Both articles pointed to the changes in the conduct of US monetary policy around
1979 and its potential role for stabilizing the economy as a possible economic reason
behind the observed moderation of economic activity. Blanchard and Simon (2001)
also documented that the rolling volatility of GDP growth and rolling volatility of
inflation displayed very similar patterns in the Post-War period, providing some
intuitive evidence regarding the role of monetary policy but without establishing a

concrete causality between the two patterns.

Blanchard and Simon (2001) also suggested a role for the developments in finan-
cial markets. The article claimed that improved ability to borrow and lend could

lead to lower volatility in consumption of services and nondurables due to better



consumption smoothing possibilities, but could also lead to higher volatility in the
consumption of durables and investment due to the ability to adjust faster towards
desired stock of durables or capital. They also pointed out to the elimination of
interest rate ceilings on savings and loan institutions (removal of Regulation Q) as a
possible factor behind the volatility decline in investment. Furthermore, in his dis-
cussion of the considered article, Friedman (2001) also pointed to the development
of the secondary market for home mortgages and removal of controls on consumer
financing (removal of Regulation W) as possible factors affecting the volatility pat-
terns. All in all, institutional changes in financial markets emerged as a major

direction for the investigation of the structural reasons of the observed moderation.

As summarized by Stock and Watson (2002), the various explanations of the
moderation in volatility can be grouped in three comprehensive categories. The
first category refers to changes in the structure of the economy, including sectoral
shifts from more volatile sectors to less volatile ones, improvements in inventory
management and innovations in financial markets. The second category refers to
improved policy, monetary policy in particular. The third category refers to the
unexplained portion of the decline in volatility in the form of “good luck”, i.e. smaller
shocks to the economy. The analysis of Stock and Watson (2002), which tries to
quantify the respective roles of these three categories for the decline in volatility,

attributes the lion’s share for the explanation to good luck.

Starting from Blanchard and Simon (2001) the discussion regarding the decline
in growth volatility was extended to cover countries beyond the United States. Blan-
chard and Simon (2001) looked for similar patterns in the Group of Seven countries
and demonstrated that the observed phenomenon was not peculiar to the United
States economy, but rather six out of seven countries displayed a similar pattern,

even though there were differences in the timing of the more recent decline in volatil-
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ity?. Japan was an apparent exception in this regard. Later studies extended the
result to cover a larger number of countries and the idea that growth had become
more stable in much of the world gained wider consent and the idea of the “Great

Moderation” was slowly replaced by the idea of “International Great Moderation”?.

However, what happened in the developing world (or in emerging markets) during
this episode of “Great Moderation” has been widely overlooked in the literature.
Most of the time emerging markets were not included in empirical work due to data
limitations and there was not much deliberate effort to document the changes in

growth volatility in the developing world?.

So, it could be argued with good reason that the literature on the “Great Moder-
ation” focused on the benign side of the facts, and the story regarding the developing

world was largely left on the “dark side of the moon”.

However, the benign story lost some ground after the global financial crisis which
outburst starting from 2007°. Following the financial turmoil in the United States,
the world economy went through a period of serious instability, including the devel-
oped economies. Financial markets all around the world were severely affected by
the developments in the very center of global finance, be it through contagion effects

or through the linkages of financial institutions. The problems in the financial mar-

2In fact the availability of GDP data for Italy after 1982 prevents a conclusive statement about
the pattern of growth volatility in Italy.

3 Cecchetti, Flores-Lagunes and Krause (2006) and Perri and Quadrini (2008) are two prominent
examples. Cecchetti, Flores-Lagunes and Krause (2006) show the changes in volatility for a sample
of 25 countries whereas Perri and Quadrini (2008) use a set of 15 countries.

*Cecchetti, Flores-Lagunes and Krause (2006) include 6 emerging market economies, namely
Chile, Israel, South Korea, Mexico, Peru, South Africa. They show that there has been a structural
break in the volatility of output for only 3 of these 6 countries and do not undertake a discussion
regarding emerging markets as a group. Perri and Quadrini (2008) only has South Korea from
emerging market economies and the evidence for South Korea is against the argument of moderation
and shows that output volatility increases considerably in South Korea in recent years.

A body of literature has been building since the crisis which challenges the idea of the Great
Moderation. Some scholars take the end of the Great Moderation as given and focus especially on
the policy mistakes behind it (Taylor, J. (2012)), while some others give credence to the possibility
that the Great Moderation might not have ended in spite of the huge rise in the volatility of output
following the crisis (Clark T.(2009)).
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kets were transmitted to the other segments of the economy and the world economy
entered a period called the “Great Recession”. Most of the advanced economies
experienced a decline in growth rates and an increase in macroeconomic volatility
during this period. Furthermore, emerging market economies, which had not bene-

fited much from the great moderation, were also hit hard by these developments.

This recent period of the world economy illustrated that institutional changes
in financial markets, which were previously pointed as factors among the sources of
the decline in macroeconomic volatility, could at the same time be a major source

of volatility, both for advanced and emerging market economies.

In this chapter, we will give a detailed account of the developments regarding
macroeconomic volatility in advanced and emerging market economies in a historical
perspective. We will focus on output volatility as the principal indicator of macro-
economic volatility in a country and also analyze output volatility at a disaggregated
level. We will treat advanced and emerging market economies as distinct groups and
highlight the differences in their experiences both until the global financial crisis and

afterwards.

2.2 Stylized Facts about Volatility in Advanced and

Developing Countries

The simplest way to measure output volatility is to calculate the standard deviation
of real GDP growth over the period of interest. An alternative measure would be
the standard deviation of an output gap as the measure of the cyclical volatility
of output. In this case, the difference between the level of output (in logarithmic
transformation) and the filtered series could be used as the output gap measure.

Then the standard deviation of the output gap over the period of interest forms
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an indicator of output volatility. We report our empirical findings using the sec-
ond method. Following Kydland and Prescott (1990), we use the Hodrick-Prescott
(HP) filter due to Hodrick and Prescott (1997) to decompose the trend component
and cyclical component of the series. This approach has been used extensively in
the business cycle literature. Fiorito and Kollintzas (1994), Kydland and Zaragoza
(1997), Agenor, McDermott and Prasad (2000), Rand and Tarp (2002), Aguiar and
Gopinath (2007) are among the papers that use the Hodrick-Prescott filter to report

business cycle facts®.

In this section we present the developments in output volatility in advanced and
emerging market economies. Agenor, McDermott and Prasad (2000), Rand and
Tarp (2002), Aguiar and Gopinath (2007) also compare the volatility of a group of
developing countries with the volatility of advanced countries. However, they only

report the volatility of each country or the group averages over their sample periods.

On the contrary, our focus is on the developments regarding the volatility of
emerging market economies during the period of “Great Moderation”. So, since we
are not only interested in the level of output volatility in emerging markets and its
relative size with respect to the volatility of advanced countries but also its trend
through time, we report the rolling standard deviation of the cyclical component
of output. We use a window of five years, so the standard deviation reported for
time t corresponds to the standard deviation over years t-4 to t. Since we use the
logarithmic transformation of output in calculating the cyclical component of output
and measure percent deviation of output from its long-term trend, our measure of

volatility is also in percentage terms.

The data source is UN Statistics and covers the 1970-2012 period for 29 countries.

Among the 29 countries, 10 are advanced countries (Australia, Canada, Finland,

6 Agenor, McDermott and Prasad (2000) and Rand and Tarp (2002) report their results both
using the Hodrick-Prescott filter and the band-pass filter (BP).
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France, Germany, Japan, New Zeland, Portugal, United Kingdom, United States)
and 19 are emerging market economies (Argentina, Brazil, Colombia, Chile, Ecuador,
India, Indonesia, Israel, Korea, Malaysia, Mexico, Peru, Philippines, Paraguay, Thai-
land, Turkey, Uruguay, Venezuela, South Africa). Emerging markets are selected
considering geographical diversity, the size of the economies and data availability

and all major emerging market economies are included in the sample’.

2.2.1 Output Volatility

Figure 2.1 shows the simple average of rolling standard deviation of the cyclical
component of output in 10 advanced countries® for the 1974-2006 period in order to

better illustrate the period of moderation in macroeconomic volatility.
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Figure 2.1. Average Rolling Output Volatility in Advanced Countries, 1974-2006

It can be observed from the figure that advanced countries went through a period

of moderation in output volatility in the recent past. Although the timing of the

TOur sample includes all emerging market economies considered in Aguiar and Gopinath (2007)
except for the Slovak Republic due to data limitations and an additional 7 countries.

8For the group averages we don’t weigh the countries according to the relative size of their
GDPs, we rather consider them as distinct political entities and use equal weights in the calculation
of group averages.
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decline and the patterns of moderation can be discussed as has been done widely
in the literature, on the average advanced countries became much more tranquil at
least after the second half of 1990s as compared to the past decades. However, the
global financial crisis put an end to this tranquility. If we extend the time period
to cover the crisis and the period thereafter, we can observe that much of the gains
of the previous period in terms of reducing the volatility were reversed from 2007

onwards (Figure 2.2).
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Figure 2.2. Average Rolling Output Volatility in Advanced Countries, 1974-2012

Our measure of volatility increased sharply after the crisis and approached the
previous peaks in our sample period. This figure clearly illustrates that turbulences

in financial markets have the potential to undermine the stability of the economy.

The developments regarding volatility of output in individual countries for the
1974-2006 period can be seen in Figure 2.3. As it is evident in the figure, the US
economy stands out as the earliest among advanced economies to move towards a
quieter period with a sharp decline in volatility in the first half of 1980s. Among
the countries in the sample, Great Britain experiences the sharpest break in output

volatility around 1995. Australia also displays a similar pattern to Great Britain.

15



New Zealand experiences a much steadier decline compared to many of the other
advanced economies. The other countries also go through a reduction in output
volatility; but the timing and pattern of the decline in volatility show clear differ-
ences among countries. However, the general picture leaves no doubt that advanced
countries had a much more stable output at least in the last decade of the sample

as compared to the previous period.
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Figure 2.3. Rolling Output Volatility in Advanced Countries, 1974-2006
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Figure 2.4. Rolling Output Volatility in Advanced Countries, 1974-2012

This favorable picture changed dramatically flowing global financial crisis at the
individual country level as well (Figure 2.4). Some countries such as New Zealand,
Australia and Portugal managed to maintain low levels of volatility after the crisis.

However, countries like Germany, Finland, France, Great Britain, Japan and the
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United States experienced severe rise in volatility. In the cases of Germany, France,
Great Britain and Japan the levels of volatility reached after the crisis even exceeded
the peak levels in their recent history. So the general view became much more
complicated and inconclusive. It is even possible to argue in some country specific

cases that the years of tranquility were exceptional in a retrospective perspective.

Figure 2.5 presents average rolling standard deviation of the cyclical component
of output in emerging markets in the 1974-2006 period. When we investigate output
volatility in emerging markets, the first observation is that emerging markets as
a group has been more volatile than advanced countries throughout this period”.
Furthermore, the pattern of volatility in emerging markets is far from giving a clear
indication. As, it can be observed from Figure 2.3, the average volatility in emerging
markets fluctuates between 2.5 percent and 4 percent during the considered period
and no clear downward pattern can be observed. Although there seems to be a
reduction in volatility after 2001, the volatility still stays within the range which
prevails since 1974 and it is hard to make a judgment as to whether this trend is

permanent or not.
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Figure 2.5. Average Rolling Output Volatility in Emerging Markets, 1974-2006

9The single counter-observation is the 1993 figure, where output volatility in emerging markets
is 2,7 percent compared to a volatility of 2.9 percent in advanced countries.
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When we extend the sample and investigate output volatility in emerging mar-
kets, we can clearly observe that emerging markets as a group did not experience a

huge rise in output volatility following the crisis and the downward trend since 2001

more or less continued (Figure 2.6).
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Figure 2.6. Average Rolling Output Volatility in Emerging Markets, 1974-2012

Unlike advanced economies, emerging market economies did not experience a
decline in volatility during the so-called "Great Moderation" period and unlike ad-
vanced economies, emerging market economies did not suffer from a significant rise

in volatility following the global financial crisis.

The developments regarding volatility of output in individual emerging market
economies for the 1974-2006 period can be followed from Figure 2.7. It can be
observed that the volatility patterns among emerging markets were not identical
during these years. While some countries enjoyed a considerable reduction in output

volatility, some others did not display a clear trend, yet still others were exposed to

an increasing volatility after the 1980s.

Chile outstands as the country which experienced a break-type reduction in

volatility around mid-1980s. The output volatility in Chile reached a peak of around
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10 percent in 1984, but abruptly declined to 2.2 percent in 1986. Thereafter, the

average volatility stayed around 2.1 percent.

Brazil and Philippines also experienced a marked decline in volatility after 1985,
but in this case the reduction in volatility was characterized as a trend decline.
Output volatility in Brazil displayed a clear downward trend after 1984, whereas the
downward trend started after 1986 in Philippines. Mexico, Peru and South Africa

also enjoyed some reduction in output volatility.

Colombia, Ecuador, India, Israel, Korea, Malaysia, Thailand and Uruguay did

not display a clear pattern in output volatility.

Indonesia was characterized by a very low volatility at the beginning of the sample
and it continued to be so until the country was hit by the Asian crisis. After the

impact of the crisis passed away, it returned to a low volatility environment.

The developments regarding output volatility were least favorable for Argentina,
Turkey and Venezuela. Argentina and Venezuela experienced a trend increase in
volatility. Turkey had a high volatility at the beginning of the sample. Output
volatility declined to around 1.5 percent in 1984-1985 but displayed a trend increase

thereafter.

So, the investigation of output volatility on a country basis for the emerging
market economies supports the idea that no definite pattern can be observed for the
emerging markets as a group until the global financial crisis. The countries display

diversified patterns of output volatility.
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Figure 2.7. Rolling Output Volatility in Emerging Markets, 1974-2006
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Figure 2.7. Rolling Output Volatility in Emerging Markets, 1974-2006 (cont’d)

When we extend the period to cover the most recent developments in emerging
markets, we observe that there was no clear change in the patterns prevailing before
the crisis (Figure 2.8). Few countries experienced an increase in volatility. However,
in general the volatility patterns in individual countries did not change significantly.
Brazil, Chile and Indonesia continued to be examples supporting the moderation
hypothesis at one extreme, while Turkey and South Africa suffered from increasing
volatility, South Africa representing the reversal of a downward trend and Turkey

representing the continuation of an upward trend in volatility.

Subsequently, we can draw our first conclusion regarding the volatility patterns
in advanced countries and emerging market economies. While advanced countries
enjoyed a considerable reduction in output volatility, this has not been the case for
emerging market economies before the global financial crisis. However, following the
crisis advanced economies suffered from an increase in volatility, while this was not

the case for emerging market economies at large.
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Figure 2.8. Rolling Output Volatility in Emerging Markets, 1974-2012
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Figure 2.8. Rolling Output Volatility in Emerging Markets, 1974-2012 (cont’d)

These developments resulted in the following relative output volatility pattern

for these two groups of countries (Figure 2.9). The figure indicates that emerging

market economies has been more volatile than advanced economies throughout the

whole period with only a few years of exception.
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Recently, volatility of emerging markets relative to advanced countries is at his-
torically low levels. However, this was not the result of the decline in the volatility
of emerging market economies, but rather the result of the hike in the volatility of

advanced countries.

Table 2.1 shows the levels of output volatility in advanced countries, in emerging
markets and their relative size for different decades!®. The findings for the full sample
period are in line with the findings of Aguiar and Gopinath (2007) for the 1980-2003
period that emerging markets are twice as volatile as their developed counterparts.
Relative volatility of emerging markets increased after 1980s and stayed roughly at
the same level since then. The details of output volatility in each country throughout

the considered decades and the full sample are presented in Appendix A.

Table 2.1. Output Volatility in Emerging Markets Relative to Advanced Coun-

tries

1970s  1980s 1980s 2000s 1970-2012
Emerging Markets (A) 3.35 441 3775 3.37 3.91
Advanced Countries (B) 238 245 219 1.87 2.30
Relative Volatility (A/B) 1.41 1.80 1.71 1.80 1.70

2.2.2 Volatility at a Disaggregated Level

Having identified that the output volatility in emerging markets is higher than output
volatility in advanced countries and emerging markets have stayed relatively more
volatile through time, we can analyze the volatility patterns of the components of

GDP and see the differences at a disaggregated level.

10Tn the tables where we present the volatility of a macroeconomic aggregate in a certain decade
(Table 2.1-2.6), we report the standard deviation of the cyclical component of the related aggregate
in that decade. This measure is not comparable to the rolling standard deviation of the same
aggregate, since rolling standard deviation uses a window of 5 years and none of the values of the
rolling standard deviation exactly correspond to the standard deviation of a decade.
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2.2.2.1 Consumption Volatility Figure 2.10 shows the volatility of aggregate
consumption in advanced countries and emerging markets. Regarding consumption
volatility, the developments are more favorable for emerging markets compared to
the developments in output volatility. Although the level of consumption volatility
is still higher in emerging markets, there is a clear downward trend. This trend is
quite significant since 2002, a period identified by an increase in the incidence capital

flow bonanzas''.
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Figure 2.10. Consumption Volatility in Advanced Countries and Emerging Markets

A similar but earlier trend can also be observed in advanced economies. Con-
sumption volatility in advanced countries declined quite rapidly starting from early
1990s. However, this period came to an end with the global financial crisis leading

the way to a sharp increase in the volatility of consumption.

Table 2.2 shows the levels of consumption volatility in advanced countries, in

emerging markets and their relative size for different decades. The table indicates

HReinhart and Reinhart (2008) identifies a significant increase in the incidence of capital flow
bonanzas for a diverse set of countries including emerging markets between 2000 and 2007, which
implies a significant increase in external liabilities of the countries under consideration. Part of this
increase was a result of credit flows to households which increased opportunities for consumption
smoothing.

26



that although emerging markets also benefited from consumption smoothing op-
portunities in the last two decades, the decline in consumption volatility was less
significant in emerging markets. While consumption volatility halved in advanced
countries, it only declined by around one sixth in emerging market economies in
the last decade compared to 1970s. As a result, consumption volatility in emerging
markets relative to advanced countries increased throughout decades. The details of

consumption volatility in each country are presented in Appendix A.

Table 2.2. Consumption Volatility in Emerging Markets Relative to Advanced

Countries

1970s  1980s 1980s 2000s 1970-2012
Emerging Markets (A) 3.86 471 414 320 4.20
Advanced Countries (B)  2.28 1.98 1.68 1.10 1.89
Relative Volatility (A/B) 1.69 238 246 2091 2.22

Figure 2.11 presents private consumption volatility in advanced countries and
emerging markets. As expected, considering the share of private consumption in
total consumption, the trend of aggregate consumption volatility and private con-
sumption volatility are very similar. However, it should be mentioned that private
consumption is more volatile than aggregate consumption in both country groups,
indicating that government consumption plays a volatility reducing role in both
cases. This could be attributed to improvements in fiscal policies and the related
fiscal consolidation in these countries. The details of private consumption volatil-
ity in each country and the relative volatility of emerging markets with respect to

advanced countries are presented in Appendix A.
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Figure 2.11. Private Consumption Volatility in Advanced Countries and Emerging

Markets

Figure 2.12 indicates that the volatility of public consumption has been much
higher in emerging markets. However, when we investigate the patterns of volatility,
we can observe that the reduction of the volatility of public consumption in emerging
markets has been more much more marked than advanced countries. The volatility
of public consumption in advanced countries does not display a clear trend. This
could partially be attributed to increasing emphasis on macroeconomic stability in
emerging markets in the last two decades following the experiences of profound crises
in many emerging market economies. The details of public consumption volatility in

each country and the relative volatility of emerging markets are reported in Appendix

A.
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Figure 2.12. Public Consumption Volatility in Advanced Countries and Emerging
Markets

Another important measure considering consumption volatility is related to the
volatility of consumption relative to output. Since consumption is the main aggre-
gate determining the welfare of the society at a point in time, it is important to see
whether consumption is less or more volatile than output. The ability to smooth
consumption relative to output indicates that economic agents have the ability to
better protect themselves against shocks that cause a decline in GDP. On the other
hand, higher volatility of consumption relative to output indicates that the impacts

of shocks to output are transmitted in a magnified fashion to individuals.

Figure 2.13 shows the volatility of private consumption relative to output in
advanced and emerging markets. It can be observed that the volatility of private
consumption relative to output is less than 1 in advanced countries with only a few
years of exception, i.e. private consumption follows a more stable path compared
to GDP. However, in emerging markets volatility of private consumption relative to
output is greater than 1, indicating that consumption is more volatile than output

in emerging markets.
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Figure 2.13. Volatility of Private Consumption Relative to Output

These results change to some extent if we consider aggregate consumption instead
of private consumption. Figure 2.14 shows the volatility of aggregate consumption
relative to output in advanced and emerging markets. The main difference is that
volatility of aggregate consumption relative to output fluctuates around 1 since 2000s
in emerging market economies. Consistent with our previous observation, this can
be attributed to fiscal stabilization and consolidation in emerging markets. However,
we should still mention that the same indicator for advanced countries is much less

in the case of advanced economies.

So, we can draw our second conclusion regarding the volatility patterns in ad-
vanced countries and emerging market economies. While both emerging markets and
advanced countries enjoyed a reduction in consumption volatility, advanced coun-
tries still benefit from a more stable consumption path and private consumption
continues to be more volatile than output in emerging markets contrary to the case

of advanced countries.
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Figure 2.14. Volatility of Aggregate Consumption Relative to Output

2.2.2.2 Volatility of Investment Investment is a much more volatile macro-
economic aggregate compared to output and consumption in both country groups.
High volatility of investment could easily be interpreted within the framework of an

intertemporal growth model with utility maximizing individuals.

Utility maximization behavior in an intertemporal framework implies that in-
dividuals are better off when they have a more stable consumption path. Lower
consumption in one period implies that the marginal utility of an additional unit of
consumption in that period is higher. Therefore the individuals can always increase

their utility by smoothing consumption intertemporally.

However, consumption smoothing behavior has a direct implication regarding
investment decisions. When a shock that affects the production capacity hits the
economy, individuals will try to maintain their level of consumption and the burden
of adjustment will fall on investment. That’s why investment is always more volatile

compared to output and consumption.

Figure 2.15 shows the volatility of gross investment in advanced countries and

emerging markets. Advanced countries experienced a steady decline in the volatil-
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ity of investment since mid-1990s until the global financial crisis on the average.
However, the volatility of investment almost doubled since then. Emerging markets
experienced two episodes of decline in the period considered in this study. The first
episode starts around 1985 and continues until 1997 and it is followed by a huge
jump in volatility due to many emerging market crises around this date including
the Asian crisis (1997), the Russian crisis (1998), the Brazilian crisis (1999) and the
Turkish crisis (2001). These crises resulted in the reversal of the gains obtained in
the first episode. Then the second episode of lower volatility followed and it still
continues despite the global financial crisis. However, we should mention that the
second episode basically regains the losses of the turbulent period. The volatil-

ity of investment went below the previous trough only very recently and not very

significantly.
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Figure 2.15. Gross Investment Volatility in Advanced Countries and Emerging

Markets

The decline of investment volatility is usually associated with the developments
in financial markets. The most important development regarding financial markets

since 1980s-1990s has been the deregulation of financial markets!?. As noted by

12We cannot provide a more specific date for the deregulation of financial markets since these
changes were undertaken in different dates in many countries.
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Blanchard and Simon (2001) and Friedman (2001) in the discussion regarding the
decline in volatility, the elimination of interest rate ceilings, the development of the
secondary market for home mortgages has been some of the important institutional

changes during this period.

One of the consequences of deregulation has been the relaxation of credit con-
straints if not their removal. Theoretically, the removal of the credit constraints
implies that investment should only be related to available investment opportuni-
ties. So, institutional changes relaxing the credit constraints in an economy may also
reduce the volatility of investment if available investment opportunities in an econ-
omy do not change very frequently. However, the deregulation of financial markets

did not have the same implications in the two country groups.

Emerging markets usually continued to be credit-constrained and dependent on
external financing due to low domestic saving rates, their capital markets continued
to be characterized by imperfections and many emerging market economies experi-
enced abrupt declines in capital inflows, generally referred to as sudden-stops due
to Calvo (1998), during 1990s leading their way to financial crises. As it is demon-
strated in Figure 2.15, these crises caused a big hike in volatility. As a result, some
countries experienced very high average investment volatility in the last two decades.
For example, the volatility of investment reached 24 percent in Argentina in 2000s,
it was 24,8 percent in Colombia in 1990s, it climbed to 19.3 percent in Indonesia
and 28 percent in Thailand in 1990s, it mounted to 19.7 percent in Turkey in 2000s

to mention some of the most prominent examples.

On the other hand, advanced economies which were assumed to suffer less from
capital market imperfections experienced a steadier decline in volatility until the
global financial crisis. However, the crisis revealed the fact that this country group

was not exempt from capital market imperfections, despite of a different kind com-
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pared to emerging market economies. In the case of advanced economies imper-
fections were more related to the complexity involved in financial operations and
information problems arising from that structure. Another thing revealed by the
crisis, after being long ignored, was that financial shocks could have a major impact

on volatility even in the case of advanced economies.

Table 2.3 shows the levels of investment volatility in advanced countries, in emerg-
ing markets and their relative size for different decades. Investment in emerging
markets is around two times more volatile than investment in advanced countries.
In this table, the average volatility of investment both in advanced and emerging
markets decline since 1980s. However, as it is evident from Figure 2.15, this reduc-
tion in average volatility does not reflect steady decline over the considered period.
Further details regarding the volatility of gross investment and gross fixed capital

formation in each country and their relative magnitudes are reported in Appendix

A.

Table 2.3. Investment Volatility in Emerging Markets Relative to Advanced

Countries

1970s  1980s 1980s 2000s 1970-2012
Emerging Markets (A) 12.47 16.60 15.66 12.22 14.71
Advanced Countries (B)  9.32 950 7.55  6.95 8.37
Relative Volatility (A/B) 1.34  1.75 2.07 1.76 1.76

2.2.2.3 Volatility of Net Exports Since net exports can take positive and
negative values, we followed a different path in the calculation of the volatility of
net exports. Instead of the standard deviation of the difference of the log level of
net exports from a Hodrick-Prescott filtered series (the measure of volatility used for
the rest of the variables), we use the standard deviation of the cyclical component

of the share of net exports in GDP, where the cyclical component is calculated using
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the Hodrick-Prescott filter. In this sense, the measures of volatility presented for net

exports are not directly comparable to the volatility measures presented previously.
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Figure 2.16. Volatility of Net Exports in Advanced Countries and Emerging
Markets

Figure 2.16 shows the volatility of the share of net exports for both advanced and
emerging market economies. It can be observed that the volatility of net exports
is much higher in emerging markets compared to advanced countries. However,
emerging markets display a downward trend in the volatility of net exports. The
details of the volatility of the share of net exports in each country and the relative

volatility of emerging markets are reported in Appendix A.

Table 2.4. Volatility of Net Exports in Emerging Markets Relative to Advanced

Countries

1970s  1980s 1980s 2000s 1970-2012
Emerging Markets (A) 261 273 273 217 2.69
Advanced Countries (B)  1.04 1.04 0.78 1.01 0.99
Relative Volatility (A/B) 251  2.63 350 215 272

Table 2.4 shows the levels of the volatility of net exports in advanced countries,

in emerging markets and their relative size for different decades. The share of net
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exports in emerging markets is around three times as volatile as the share of net
exports in advanced countries. This is consistent with Aguiar and Gopinath (2007)

who also find a ratio of three.

2.2.3 Volatility with respect to Output

In order to summarize our findings regarding the volatility of the components of
GDP, we present two tables showing the volatility of each component of GDP with

respect to the volatility of output.

Table 2.5 summarizes the results for advanced countries. We can observe from
Table 2.5 that private consumption, public consumption and aggregate consumption
in advanced countries has been less volatile than output. The only exception to
this observation is private consumption in 1970s, which can be considered as quite
turbulent times for both developed and developing world. Furthermore, the volatility
of aggregate consumption was lower than the volatility of private consumption in
all decades, indicating that public consumption played a volatility reducing role in

advanced countries.

Table 2.5. Relative Volatility in Advanced Countries

1970s 1980s 1980s 2000s 1970-2012
( ) 0.96 081 0.77 059 0.82
(cp)/o(y) 1.16 1.00 0.85 0.74 0.98
(cg)/o(y) 080 0.60 097 0.65 0.77
o(gi)/o(y) 392 388 345 3.72 3.64
(1)/o(y)
(

243 297 3.08 290 2.80
o(nz/y)/o(y) 044 042 036 0.54 0.43

y : output, c¢ : aggregate consumption, cp : private consumption, cg : public
consumption, gi : gross investment, ¢ : gross fixed capital formation, nz : net exports
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While gross investment has been 3.5-3.9 times more volatile than output, gross
fixed capital formation has been 2.4-3.1 times more volatile than output. Further-
more, gross investment has been more volatile than gross fixed capital formation,
indicating that changes in inventories played a volatility increasing role on the aver-
age. On the other hand, the volatility of the share of net exports was less than half

of the volatility of output.

Table 2.6 summarizes the results for emerging markets. We can observe from Ta-
ble 2.6 that private consumption, public consumption and aggregate consumption
in emerging markets have been more volatile than output. The only exception is ag-
gregate consumption in 2000s. This finding is at odds with the patterns in advanced
countries but consistent with earlier findings of Rand and Tarp (2002) and Aguiar
and Gopinath (2007). Relative volatility of aggregate consumption with respect to
output is roughly 30 percent higher in emerging market economies compared to their
advanced counterparts. The volatility of aggregate consumption has been lower than
the volatility of private consumption, indicating that public consumption played a

volatility reducing role in emerging market economies as well.

Investment volatility relative to output volatility is similar to advanced countries,
which is also consistent with Rand and Tarp (2002) and Aguiar and Gopinath (2007).
In line with the results of advanced countries, gross investment has been 3.6-4.2 times
more volatile than output in emerging markets. Gross fixed capital formation has
been 3.1-3.5 times more volatile than output in emerging markets, which is somewhat

higher than the relative volatility of investment in advanced countries.

On the other hand, the volatility of the share of net exports relative to the
volatility of output is around 0.6-0.8 in emerging market economies. Even though
the volatility of the share of net exports relative to the volatility of output is much

higher in emerging markets, net exports still reduces the volatility of output.
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Table 2.6. Relative Volatility in Emerging Markets

1970s  1930s 1980s 2000s 1970-2012
©)/o(v) 115 107 110 0.9 1.07
(cp) /o (y) 117 120 118  1.07 1.16
o(cg)/o(y) 194 125 133 1.02 1.40
(
(
(

337 324 354 313 3.32
nx/y)/o(y) 0.78 0.62 0.73 0.64 0.69

gi) /o (y) 372 376 418  3.63 3.76
)/o(y)

y : output, ¢ : aggregate consumption, cp : private consumption, cg : public
consumption, gi : gross investment, i : gross fixed capital formation, nx : net exports

2.2.4 Other Business Cycle Regularities

When we investigate the correlations of expenditure categories with output, it can
be observed that advanced countries and emerging markets are more similar with
respect to this indicator!®. Table 2.7 and Table 2.8 reports the correlation of aggre-
gate consumption, private consumption, government consumption, gross investment,

investment and the share of net exports with output.

In the case of both advanced and emerging markets, aggregate consumption and
private consumption are strongly procyclical with a correlation of around 0.8. An
important distinction of advanced and emerging markets shows up in government
consumption. Government consumption is almost acyclical in advanced countries
with a low correlation of 0.2, whereas government consumption in emerging markets
is procyclical with a correlation of 0.44. This difference can be attributed to greater
capacity of advanced countries to implement counter-cyclical fiscal policies or to
more efficient use of automatic stabilizers in advanced countries. Gross investment

and gross fixed capital formation also display a strongly procyclical pattern in both

13Correlations are calculated using the cyclical component of each argument as in the case of
volatility.
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country groups, the correlation of investment with output being higher in advanced

countries on average.

Table 2.7. Contemporaneous Correlations with Output in Advanced Countries

ple,y) plep,y) pleg,y) plgisy) pli,y)  plna/y,y)

Australia 0.48 0.41 0.33 0.76 0.75 -0.34
Canada 0.68 0.82 -0.01 0.88 0.82 -0.14
Finland 0.88 0.91 0.55 0.92 0.91 -0.30
France 0.82 0.87 0.09 0.91 0.92 -0.42
Germany 0.73 0.79 0.06 0.85 0.86 0.08
Great Britain 0.83 0.87 0.17 0.90 0.88 -0.48
Japan 0.79 0.84 -0.09 0.94 0.92 -0.18
New Zealand 0.81 0.84 0.31 0.87 0.91 -0.53
Portugal 0.69 0.67 0.56 0.82 0.89 -0.53
United States 0.87 0.92 0.00 0.91 0.93 -0.58
Advanced Countries 0.76 0.79 0.20 0.88 0.88 -0.34

y : output, ¢ : aggregate consumption, cp : private consumption, cg : public
consumption, gi : gross investment, ¢ : gross fixed capital formation, nz : net exports

Both advanced and emerging markets have counter-cyclical net exports. How-
ever, the absolute value of the correlation of net exports with output is significantly
lower in advanced countries. The correlation in advanced countries is higher in ab-
solute terms than the findings of Aguiar and Gopinath (2007) who report that the
trade balance in emerging markets is strongly countercyclical, whereas it is weakly
countercyclical in developed markets'4. The discrepancy in the findings might result
from the different time span of the studies and the fact that Aguiar and Gopinath
(2007) includes only small developed markets in their sample. However, we conclude
that the business cycles of emerging markets are characterized by more strongly

countercyclical net exports.

14 Aguiar and Gopinath (2007) find that the correlation of the share of net exports is -0.51 in
emerging markets, which is very close to our result, and -0.17 in developed markets.

39



Table 2.8. Contemporaneous Correlations with Output in Emerging Markets

plc,y) plep,y) pleg,y) plgisy) pli,y) plna/y,y)

Argentine 0.94 0.86 0.37 0.94 0.93 -0.89
Brazil 0.89 0.82 0.77 0.89 0.92 -0.50
Chile 0.92 0.91 0.52 0.83 0.87 -0.80
Colombia 0.90 0.95 0.39 0.69 0.75 -0.56
Ecuador 0.44 0.46 0.31 0.47 0.44 0.26
India 0.71 0.79 0.27 0.60 0.69 -0.10
Indonesia 0.74 0.68 0.56 0.91 0.91 -0.29
Israel 0.63 0.63 0.43 0.74 0.80 -0.31
Korea 0.74 0.79 0.07 0.84 0.80 -0.52
Mexico 0.89 0.87 0.63 0.88 0.91 -0.66
Malaysia 0.86 0.86 0.57 0.88 0.90 -0.71
Peru 0.93 0.93 0.68 0.75 0.80 -0.55
Philippines 0.90 0.87 0.64 0.80 0.90 -0.33
Paraguay 0.49 0.49 0.32 0.80 0.80 0.07
Thailand 0.93 0.95 0.18 0.94 0.96 -0.78
Turkey 0.66 0.59 0.52 0.71 0.82 -0.50
Uruguay 0.93 0.93 0.63 0.86 0.86 -0.75
Venezuela 0.88 0.85 0.44 0.85 0.93 -0.46
South Africa 0.82 0.84 0.10 0.77 0.76 -0.63
Emerging Markets  0.80 0.79 0.44 0.80 0.83 -0.48

y : output, c¢ : aggregate consumption, cp : private consumption, cg : public
consumption, gi : gross investment, ¢ : gross fixed capital formation, nz : net exports

The analysis of the correlations indicate that the main differences regarding the
business cycle characteristics of advanced and emerging markets arise mainly from
differences in volatility and that correlations are more similar compared to volatility

indicators.

2.3 Why Bother Volatility?

The volatility of main macroeconomic aggregates would be of little concern if it had
no influence on welfare or growth. However, the fact is quite the contrary. Excess

volatility can create both long-term and short-term costs for economies.
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With regards to long-term costs of volatility, it should be mentioned that exces-
sive volatility is growth reducing. The negative link between volatility and growth
was first documented by Ramey and Ramey (1995). Using a set of 92 countries and
the subset of OECD countries, they establish a strong negative link between growth
and the standard deviation of growth, which they use as the volatility measure, and
find that countries with higher volatility have lower mean growth. The result is
robust to different panel specifications and to the inclusion of control variables for
cross-country growth regressions. Furthermore, they show that the impact of volatil-
ity on growth is not only statistically significant but also economically significant as
well. Their estimates imply that one standard deviation of the volatility measure
translates into half of a percentage point of annual per capita GDP growth for their

full set. So, the negative impact of volatility on growth is not negligible.

Fatds (2002) and Hnatkovska and Loayza (2005) further investigate the relation-
ship between volatility and growth and confirms the negative relationship. Further-
more, they show that the effect of volatility is larger for countries that are poor,
institutionally underdeveloped, have low levels of financial development, or unable
to conduct countercyclical fiscal policies. Hnatkovska and Loayza (2005) estimate
that one standard deviation increase in volatility implies an average loss of 1.3 per-
centage points in annual per capita GDP growth, which is even larger than the

Ramey and Ramey (1995) estimate.

Instead of narrrowly defined measures of macroeconomic volatility, if we adapt
a broader definition of uncertainty to cover other forms of uncertainty such as eco-
nomic, political and policy-related uncertainty, there is a vast body of literature
demonstrating the possible destructive effects of uncertainty for economic growth.
There is widespread consensus that uncertainty has negative effect on investment
through shortening the planning horizons of economic agents and thorugh this chan-

nel, it is undermining for future growth. For instance, Demir (2009) provides em-
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pirical evidence that macroeconomic volatility hurts fixed investment of real sector

firms based on micro level data from Argentina, Mexico and Turkey.

Short-term costs of volatility are more related to increasing adjustment costs that
an economy has to bear. Volatility in output is usually associated with volatility of
other macroeconomic variables like inflation, real exchange rate and relative prices.
Changes in relative prices induce changes in sectoral allocations, which do not come
without a price. Cost of moving capital and labor between different sectors of an
economy can be considerable and it can be considered as a waste of resources since
these costs are not recoverable. Considering the scarcity of resources in developing
countries (emerging markets as well), which face higher volatility, these foregone

resources may be of great importance.

Additionally, there are other short-term costs associated with the failure to
smooth consumption. Output volatility is reflected disproportionately in consump-
tion volatility for developing countries indicating that welfare gains from reduc-
ing volatility can be substantial in developing countries (Loayza, Rancie‘re, Servén,
and Ventura, 2007). Higher volatility reduces the ability of economic agents to
smooth consumption, as evidenced by the differences in consumption volatility be-
tween emerging markets and advanced economies, and therefore has a direct welfare

cost.

Considering both the long-term and short-term costs of volatility, there is good

reason to consider volatility as an important topic for research.
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CHAPTER 3

A MODEL OF CREDIT CONSTRAINTS FOR EMERGING
MARKET ECONOMIES

3.1 Introduction

It can be argued that the recent history of the world economy since the global
financial crisis that outburst in 2007 is a history of turbulences in the financial
markets and its repercussions on the other segments of the economy. Even though
the deep roots of the problem might lie outside the financial sphere, financial markets
were at the center of the new economic paradigm and finally the problems of the

economic paradigm manifested itself there.

In the aftermath of the financial crisis which started in the US subprime mar-
ket in the summer of 2007 and very rapidly spread, practically, to the rest of the
world economy, we witnessed the gigantic role of financial markets in generating,
amplifying and propagating financial shocks. These developments unsurprisingly
increased interest in the role of financial markets as a potential source of business

cycle fluctuations per se.

Starting from the classical studies of Bernanke and Gertler (1989), Carlstrom
and Fuerst (1997) and Kiyotaki and Moore (1997), the real business cycle literature
started to investigate the consequences of financial frictions for macroeconomic fluc-
tuations. In these models financial frictions emerge either as a result of problems
regarding the enforceability of loan contracts as in the case of Kiyotaki and Moore
(1997) or due to informational asymmetries between lenders and borrowers which

lead to state-verification costs as in the case of Carlstrom and Fuerst (1997). In
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all cases there is a borrowing/credit/collateral constraint faced by financially con-
strained agents in these models. The interaction between asset prices and borrow-
ing/credit/collateral constraints amplifies the impact of shocks to productivity and
to net worth and causes transitory shocks to have persistent effects on the economy.
This literature basically investigates the consequences of financial frictions in trans-
mitting and amplifying the shocks that originate in other sectors of the economy.
Kocherlakota (2000), Cooley, Marimon and Quadrini (2001), Krishnamurty (2003)
and Cordoba and Ripoll (2004) are among early contributors further developing this
theoretical framework. Since its inception, this framework has been widely used es-
pecially in the emerging market business cycle literature as a common transmission

mechanism.

A more recent strand of the literature started to focus on the role of the shocks
that originate in the financial sector itself. In this strand, the role of financial markets
is not confined to transmitting and amplifying shocks but financial markets also act

as sources of shocks hitting the economy!®.

First type of shocks that has drawn attention in the emerging market context is
interest rate shocks, since emerging markets are more exposed to large fluctuations

in real interest rates, which are usually associated with large fluctuations in output.

Neumeyer and Perri (2005), which investigates the role of interest rates for emerg-
ing market business cycles, is a prominent example in this context. Contrary to
previous exercises like Mendoza (1991) and Correia, Neves and Rebelo (1995) where
interest rates do not play a significant role in driving business cycles, Neumeyer and

Perri (2005) develop a framework where interest rates have significant effect on the

15Tn this section we narrowly focus on the literature closely related to our work. In a more
broad perspective the literature on sudden stops can be considered as studies focusing on financial
shocks. Calvo (1998), Izquierdo, Talvi and Calvo (2003), Calvo, Izquierdo and Mejia (2004),
Edwards (2004), Chari, Kehoe and McGrattan (2005), Mendoza (2010) are some of the prominent
papers focusing on sudden stops.
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level of economic activity. In this model, firms need to pay for part of the factors
of production before the production takes place and this working capital require-
ment makes labor demand decisions sensitive to the interest rate, since part of the
wage bill that is paid in advance has to be financed by borrowing. The change in
the equilibrium employment level then translates into a change in the output level.
Hence, they demonstrate that interest rate fluctuations might have important con-
sequences for output fluctuations using a real business cycle model with working

capital requirement.

Furthermore they make an attempt to model real interest rate fluctuations as a
combination of fluctuations in the international real interest rate and country spread.
International interest rates are assumed to follow an independent process. They an-
alyze two cases for country spread behavior. In the first case country spreads follow
an independent process (exogenous country spreads) and in the second case country
spreads are also affected by country fundamentals represented by the productivity
level (endogenous country spreads). They calibrate the model to Argentine data and
make an exercise to see how much of the volatility in output can be eliminated by
eliminating fluctuations in the international real interest rate and country spread.
As a result of this exercise, they find that country risk shocks can account for a sig-
nificant proportion (27 per cent) of output volatility in Argentina for the considered

period.

Tiryaki (2011) replicates the model of Neumeyer and Perri (2005) for the case
of Turkey and concludes that the results of the previous study depend critically on
some parameter values and find that country risk shocks can account for less than
9 per cent of output volatility in the case of Turkey. But, even though the role of
interest rates in explaining the volatility of output may be less than estimated by
Neumeyer and Perri (2005), the model corroborates the fact that interest rates and

output are negatively correlated in emerging markets.
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Uribe and Yue (2006) dwells more into the behavior of country spreads and try
to disentangle the relation between the world interest rate, country spreads and
country fundamentals. They show through an empirical model that country spreads
and international interest rates are not independent and country spreads are affected
by international interest rates as well as country fundamentals. They develop a
theoretical model which uses this finding and show that international interest rate
shocks can account for a higher proportion of the movements in aggregate activity
(20 per cent) than proposed by Neumeyer and Perri (2005). In this setting, country
spreads can account for about 12 per cent of the movements in aggregate activity.
However, domestic interest rate, which is a combination of international interest
rates and country spreads, is still a main driver of the business cycle in emerging

market economies according to this model.

Second type of shocks that has attracted increased interest since the global finan-
cial crisis is credit shocks. This branch of the literature is flourishing very recently

and has commenced with studies in the advanced economy context.

Benk, Gillman and Kejak (2005) is a very early example considering credit shocks
as a candidate shock affecting output fluctuations in the context of a monetary
business cycle model. In the model used by Benk, Gillman and Kejak (2005), credit
is used only for exchange purposes as an alternative to money, not in an intertemporal
context. Credit is produced in the banking sector using real resources and shocks
to productivity of credit production are considered as credit shocks in this model.
Even though the nature of the credit shocks are quite different from those in more
recent work, this study contributes to the literature by demonstrating how shocks

to credit can affect output in a credit production framework.

Christiano, Motto and Rostagno (2010), Gertler and Kiyotaki (2010), Kiyotaki

and Moore (2012) also consider shocks that originate in the financial sector and
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attribute a significant role to these shocks as a source of fluctuations in economic
activity. Furthermore, Christiano, Motto and Rostagno (2010) and Gertler and

Kiyotaki (2010) explicitly model financial intermediation.

There are also empirical studies demonstrating the link between output fluctua-
tions and credit shocks. Gilchrist, Yankov and Zakrajsek (2009) find that unexpected
increases in bond spreads cause large and persistent contractions in economic activity

116, They conclude

using a structural factor-augmented vector autoregression mode
that credit market shocks have contributed significantly to US economic fluctuations
during the 1990-2007 period. Similarly Helbling, Huidrom, Kose and Otrok (2011)
examine the importance of credit market shocks in driving global business cycles over
the 1988-2009 period using a VAR model. They examine the importance of fluctu-

ations in the volume of credit besides fluctuations in credit spreads. Their findings

suggest that credit market shocks are important in explaining global business cycles.

Jermann and Quadrini (2012) investigates the macroeconomic effects of credit
shocks in the context of a real business cycle model and tries to replicate simul-
taneously real economic aggregates and aggregate flows of financing. This study
considers two sources of financing for non-financial firms, namely debt and equity
finance. Debt financing is preferred to equity financing because of its tax advantage,
however, the firms’ ability to borrow is limited by an enforcement constraint. The
enforcement constraint is subject to random disturbances affecting the firms’ ability
to borrow. These random disturbances are considered as financial shocks. They
propose a methodology for constructing the time series of financial shocks from the
model’s enforcement constraint. This is an important improvement in terms of es-

tablishing financial shocks in a model-consistent framework.

Another friction that plays a particularly important role in the model is the

16Since Gilchrist, Yankov and Zakrajsek (2008) study the impact of bond spreads it can also be
considered as an example of studies focusing on interest rate shocks as well.
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rigidity affecting the substitution between debt and equity. They show that if there
is no friction in the substitution between debt and equity, the economy is equal to
a frictionless economy and financial shocks have negligible effects on the production
decisions of firms. In such an environment, debt adjustments triggered by financial

shocks can be accommodated through adjustments in firm equity.

They calibrate the model to the US economy for 1984-2010 period and their find-
ings imply that credit shocks have played an important role in all major recessions
experienced by the US economy during the last two and a half decades. Further-
more, they find that financial shocks account for almost half of the volatility (46 per

cent) of the growth rate of output.

Despite this recently flourishing literature studying the impact of financial shocks
for business cycles in developed countries, the topic has not been studied much in the
emerging economy context. Bahadir and Giimiig (2013) investigates the implications
of credit shocks in an emerging economy context with a focus on the distinction
between household and business credits. They point out that the level of credit to
the private sector has increased substantially in many emerging market economies
in recent years and this increase is largely due to the expansion in household credit.
Conjecturing that this development should have important consequences for business
cycles, they incorporate the distinction between business and household credit to a

small open economy framework.

They develop a model with two types of agents, households and entrepreneurs,
both of which can borrow from international markets and face constraints on their
borrowing. They study the implications of shocks to household credit and shocks to
business credit, besides productivity shocks. The model is calibrated to the Turk-
ish economy for the 1995-2009 period. They demonstrate that the transmission of

different type of credit shocks to the rest of the economy have different features. A
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positive household credit shock leads to a decline in output, investment and employ-
ment, while a business credit shock leads to an increase in these variables. Consump-
tion increases and trade balance deteriorates in response to both types of shocks in

this model.

Even though the transmission channels of different types of shocks are well
demonstrated in this study, the responses of the main economic aggregates to credit
shocks are economically insignificant in this analysis. Impulse response analysis

shows that credit shocks have very limited effects on most real variables.

Our study also focuses on the role of shocks originating in the financial sector
for business cycles in emerging market economies using a dynamic stochastic general
equilibrium model calibrated to Turkish data. Our model is closely related to the
financial frictions literature which basically investigates the role of financial frictions
in propagating the shocks that stem from the others sectors of the economy. We
follow the lines of Kiyotaki and Moore (1997) in modelling the financial frictions, in
the sense that firms’ ability to borrow is limited by a collateral constraint. However,
in this study we also investigate the implications of shocks peculiar to the financial
sector itself. We basically study the implications of fluctuations in the supply of

credit which we name financial shocks.

Conceptually, we follow a similar approach to Jermann and Quadrini (2012)
in our analysis of the implications of financial shocks. We follow their method in
recovering the financial shocks in a model-consistent framework using the collateral
constraint of the firm. However, we have two major differences from their work.
First, we study the implications of financial shocks in a small-open economy context.
Second, our model structure, which is inspired by the model presented in Neumeyer
and Perri (2005), is somewhat different from theirs and we attain comparable results

using a much more standard business cycle model.
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We study the implications of financial shocks using two versions of our theoretical
model. Both models have collateral constraints that are subject to random distur-
bances, which represent financial shocks. The first model uses a more standard
collateral constraint, where gross liabilities of the firm including working capital
loans, cannot exceed a certain proportion of the value of collateral. The second
model makes a modification to the collateral constraint in a way to strengthen the

link between investment decisions of the firm and available external funding.

3.2 Model I

This section describes the model economy we investigate as our first model. The
structure of the model is inspired by Neumeyer and Perri (2005) which presents
a small open economy real business cycle model. However, while Neumeyer and
Perri (2005) investigates the role of interest rates in the business cycles of emerging
economies, our central interest is the role of credit shocks in the business cycles of
emerging economies. Therefore, we enhance the model by introducing a borrowing
constraint for the corporate sector, which we later use to generate the financial

shocks the economy is exposed to.

We have two types of agents in the economy, namely households and firms. Both
households and firms have access to an internationally traded bond, which able them
to move resources across time periods. They can either save or borrow to optimize
their consumption and production decisions for each period. The main difference
between households and firms in terms of their exposure to international financial

markets is that firms face constraints on their borrowing.

The model investigates the real business cycle around a common deterministic

trend as it is common for emerging market business cycle studies. Therefore, main
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macroeconomic variables including output, consumption, investment, wage rate and

borrowing grow along the balanced growth path of the economy.

Our model economy is assumed to be a small open economy. Therefore it has no
influence on determining the interest rate at international level. Thus, the prevailing

interest rate is given for both firms and households.

3.2.1 The Representative Firm

The representative firm uses labor and capital to produce the single good in the
economy. It produces according to constant returns to scale Cobb-Douglas produc-
tion technology with labor augmenting technical progress. The production function
is given by

11—«
g = Ak (L+9)" 1) O<a<l (1)

where y; represents the gross domestic product, A; represents the productivity level,
k;_1 represents the capital stock available at the end of period t-1 for production in
period t, I; represents labor input and (1 + ) represents labor augmenting technical

progress.

The firm hires labor services of the household at the prevailing wage rate, w;.
The firm is subject to a working capital requirement and has to pay a fraction of the
wage bill, Ow,l;, at the beginning of period t, before the production actually takes
place. Therefore, the firm has to borrow at the prevailing gross interest rate, Ry, in

order to cover its working capital expenses'”. The firm pays back the gross debt at

1"The timing of borrowing is a little bit different from previous studies analyzing working capital
constraints. Most of the studies stick to the timing convention in Neumeyer and Perri (2005) and
the firm borrows at the end of period t-lat the prevailing gross interest rate Rt-1 to satisfy the
working capital requirement. However, in our study the firm also gives the investment decision and
also borrows for that purpose at period t at the prevailing gross interest rate Rt. We use the same
interest rate for all borrowing in order not to complicate the model any further. This change in
the timing convention does not change the essence of our results.
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the beginning of the next period, which is equal to R;0w,l;. The firm pays remaining
part of the wage bill, (1 — 0) wyl; , at the end of period t, after the production takes

place.

The firm owns capital and does not pay rent for hiring capital. However, it
distributes profits, m;, to the household at the end of the period, since the firm is

owned by the household!®.

The firm can borrow from international financial markets at the prevailing gross
interest rate, R;. Total liabilities of the firm for each period, dI’ , is the sum of the

working capital and additional borrowing, bf".

The firm maximizes the present discounted value of the stream of profits over an
infinite time horizon. We use the marginal utility of the household as the stochas-
tic discount factor, since households own domestic firms, following Uribe and Yue

(2006). N
max  F Z::(ﬁf)t (i-é) T (3)

The firm is subject to a cash flow constraint and borrowing constraint each
period. The cash flow constraint implies that the sum of the wage bill, repurchase
of bonds issued in the previous period, interest payments due to working capital,
investment and distributed profits cannot exceed the sum of output and new bond
issues.

wely + Rt—1b£1 + (Re — 1) Owily + iy + 1 < yp + bf (4)

18Tn our model all profits are distributed to households and firms do not have retained earnings.
We think that this assumption is quite appropriate in the case of Turkey where corporate savings
are low by international standards (World Bank, 2011, p.10).
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Investment involves capital adjustment costs, which is widely used in the litera-
ture to contain excessive volatility of investment in business cycle models and is given
by the following equation where ¢ is the depreciation rate and ¢ is the parameter
governing capital adjustment costs.

2
ip =k — (1 —06) kg + %ktl (% —(I+ ’Y)) (5)

Besides its cash flow constraint, the firm is subject to a borrowing constraint
due to enforcement problems regarding loan contracts and has to use its capital as
collateral'®. Gross liabilities of the firm at period t cannot exceed a certain fraction

of the expected value of the capital stock available at the beginning of period t.

Rt (bf -+ 9wtlt) S mtEt (qtktfl) (6)

q: represents the price of capital and is equal to the derivative of investment with
respect to capital.

- 01y
qr = Ok, (7)

Loan-to-capital ratio, m;, determines the level of liabilities that can be backed
by the same level of capital and it is a measure of the financial circumstances in our
model. Higher values of m; imply that the borrowing constraint is not very tight
and the firm encounters favorable financial conditions. On the contrary, lower values

of m; imply that the firm might not be able to borrow as much as it would prefer in

19Tn reality there may be firms that do not need collateralized assets for borrowing from interna-
tional markets. Some of the large firms with good international connections may be able to borrow
on back of the returns of their investment projects. However, in our model we have a representa-
tive firm that operates in an archetypal environment and firms from emerging market economies
usually face collateral constraints. For example, Mutluer-Kurul and Tiryaki (2014) reports that
63 per cent of Turkish firms have provided collateral for the most recent loans they contracted
with banks based on the results of the EBRD-World Bank Business Environment and Enterprise
Performance Survey.
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a frictionless environment. Stochastic innovations of this variable are considered as

financial shocks in the model?°.

As it can be observed from the borrowing constraint, the only variables that
can be changed contemporaneously to balance the constraint are employment and
additional borrowing. If the economy is hit by a negative financial shock when
the borrowing constraint is binding, adjustment can come from two channels. The
firm either reduces the level of employment in order to reduce the working capital
requirement or reduces additional borrowing, since capital is predetermined at the

time of the shock and loan-to-capital ratio is beyond the control of the firm.

The problem of the firm is defined by Equations 1-7. The firm decides on the
respective levels of capital, labor input and borrowing in maximizing the present

discounted value of the stream of profits.

Labor augmenting technical progress embedded in the production function leads
to a deterministic trend in the model. Therefore, all the variables in the model except
for the interest rate, price of capital and hours worked grow along the balanced
growth path of the economy. Therefore, we need to transform the problem of the
firm to a stationary form in order to be able to solve the model around the steady

state. We use the following transformations for that purpose.

Y = (1 +’Y>t§t

wy = (1+7>t@t
b= (1+7)'b

ke = (1 +7>t%t

20We don’t model the operation of financial markets or the behavior of financial intermediaries
explicitly in our model. Therefore m; represents the outcome of the intricate relationships in
financial markets in terms of credit supply in this sense.
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Using the transformed variables given above, we can rewrite the cash flow con-

straint of the firm as follows;

Rt—lgﬁl
(L+7)

~ 2
~ ~ 1-96)~ ~ k ~
wtlt + + (Rt — 1) thlt + kt — (’y))kt_l + ?kt—l <~t — 1> (1 + ’Y) + ¢

(1+ 2 o1
<y +5f

The cash flow constraint holds with equality in equilibrium, therefore we can
derive m; from the cash flow constraint and use it in the maximization problem of

the firm.

The borrowing constraint in transformed variables is given below and it also holds
with equality in equilibrium because we assume that firms are impatient enough
compared to households and international investors so that they want to borrow up

to the collateral limit.

_ Ky
Rt (]. + ’Y)t [bf + thlt} S my (]. + ’Y)t Et (qt(ltTl’y))

So the problem of the firm can be expressed in stationary representation as

follows;

Rtflgfll
(1+7)

— (Ry = 1) 0y — ke + §55 ke

Ut +Ef — Wl —

max }EO 2(Bf)t (i’f})

{lmk;;gtF

gk (E 1) @y

t—1

subject to

~ N Ky
R, [bf + thlt} <mE; (% (1 :_17)>
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U= A0
where the transformed discount factor of the firm is B F=0 (1 +7).

Firms decide on the level of capital, labor input and borrowing. So, we have

three first order conditions associated with the problem of the firm.

(1—a)Z =@, (1+6 (R — 1)+ u,0R,) (8)

- 2
Yey1 , (1=6) ¢ t+1 1
{0‘ %, + 117) T3 (1+7) { < % > - 1} +Mt+1mt+1Qt+1M] 9)

(55) - = G (22) 2 (10)

(1+7)

Equation 8, 9 and 10 are the first order conditions with respect to labor, capital
and borrowing, respectively, and p, is the Lagrange multiplier of the borrowing
constraint. All the first order conditions are different from their usual formulations

in which there is no collateral constraint.

According to Equation 8, there is a wedge between marginal product of labor and
the wage rate arising from working capital requirement and the borrowing constraint.
The wedge is increasing in the interest rate and tightness of the borrowing constraint,
;. Therefore, labor demand decreases when there is an increase in the interest rate
or when the tightness of the borrowing constraint increases. The implications of the
wedge arising from the working capital requirement has been studied extensively?!,

here we concentrate on the implications of the wedge arising from the borrowing

2INeumeyer and Perri (2005), Mendoza (2010), Christiano, Motto and Rstagno (2010) are some
of the examples.
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constraint. This equation is one of the main channels in the transmission of financial

shocks to the other segments of the economy in our model.

According to Equation 9, marginal cost of increasing the capital stock by 1 unit in
period t equals to the discounted marginal benefit of having 1 more unit of capital
in period t+1. The left hand side of the equation gives us the marginal cost of
increasing the capital stock by 1 unit in period t in utility terms. The right hand
side of the equation is the discounted sum of the marginal product of capital, value
of 1 unit of capital next period net of depreciation, the marginal benefit of having
adjusted the capital stock to k; in the previous period and the marginal benefit of
relaxing the borrowing constraint by 1 unit of capital. Tightness of the borrowing
constraint, ji,,,, also appears in this equation and governs the additional benefit of

investment due to relaxing the borrowing constraint.

In Equation 10, the left hand side of the equation represents the marginal benefit
of borrowing 1 unit in period t, net of the extra cost arising from tighter borrowing
constraint. The right hand side of the equation gives the discounted marginal cost

of paying back the debt in period t+1.

3.2.2 The Representative Household

The economy is inhabited by homogeneous infinitely-lived households which maxi-
mize the expected value of the discounted sum of lifetime utility. The households
have two potential sources of income. Firstly, households supply labor to the market
and receive wage income. Secondly, they own firms and receive profits. Additionally,
they can borrow from international financial markets in order to move funds between

time periods.
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The households take three decisions. They decide on their level of consumption.

They decide on how much labor to supply. They decide on the level of borrowing.

The problem of the household is to maximize its intertemporal utility given by:;

max Ey » (8,)'U (cr, 1) (11)

{Ct ,lt ,b{{}

where 8" is the discount factor of the household and U (¢4, ;) is the period utility
function. The period utility function satisfies the usual assumptions; it is strictly
increasing in consumption, strictly decreasing in hours worked and also ensures di-
minishing marginal utility of consumption. In order to represent the preferences of
the household, we use GHH preferences, which have been initially introduced by
Greenwood, Hercowitz and Huffman (1998) in the macro literature and frequently
used thereafter. The specific form of the period utility is as follows:

(= (1 +7) )"

l1—0

U (Ct, lt> =

(12)

where o is the coefficient of risk aversion, v is the labor curvature and ) is the labor

weight in the utility function.

The households decide on an infinite sequence of consumption, hours worked and
borrowing according to the following budget constraint which is relevant for each
period;

¢+ Rtflbﬁl S wily + 7 + bz{-l - K‘(th) t

[l
2

(13)

According to this budget constraint, current expenditures of the household can-
not exceed current income of the household. So, the sum of consumption and re-
payment of previous period’s debt with interest should be less than the sum of wage

income, profits received and net borrowing. x(b) denotes bond holding costs and
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net borrowing is calculated by deduction of bond holding costs from total borrowing.

Bond holding costs have the following form:

k(bi') = gyt (i E W)Z (14)

Yt

b /y denotes the steady state ratio of household borrowing to GDP. Equations 11-14

define the problem of the household.

As mentioned previously, consumption, borrowing, wage rate and profits grow
along the balanced growth path of the economy, at rate ~. Therefore, we need to
transform the budget constraint to a stationary form in order to be able to solve the
model around the steady state. We can use the following transformed variables in

order to attain a stationary budget constraint in transformed variables.

G = (1+7)t5t
b= (1+9)b
Wy = (1+7)tﬂ7t

T = (1 ‘{‘V)t%t

Then we can write the budget constraint as follows:

~ 2
(1+v)t{5+£5111<(1+7)t i+ 7+ 51— 55 (O gy
t (1+7) t—1 — tlt t t 2 t @/t

So, we obtain the budget constraint in transformed variables. When we divide
both sides of the equation by (1 + W)t, the budget constraint becomes stationary

and can be used to solve the model.
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We have to do a similar transformation for life-time utility of the household using

the transformed variables. Equation 11 becomes,

max 5y 3 (g, LLF D@ =0 (L))

t=0

l1—0

or equivalently,

> t (¢, — vyl—o
maXEOZ{ﬁh (1_|_,Y)(170)} M

1—0
t=0

So, the problem of the household can be expressed as:

w30 (3,) G

LT —; l-o
subject to

~ 2
- Ry ~y _ P Y DU /7 L—
Bt < _h % _7H
[ct + a +7)bt_11 < (wly + 7 + b, 2yt 7 b [y

where the transformed discount factor of the household is 3, = 3, (1+ 7)(170) and

the budget constraint holds with equality in equilibrium.

Since households decide on the level of consumption, labor supply and borrowing

we have three first order conditions associated with the problem of the household.

(G —9l)" = N (15)
Yolt (e — )7 = Ny (16)
[ p—— ~ R,
At [1 - K (E —bH/Z/>] = )\t+1ﬁh1+7 (17)
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Equation 15, 16 and 17 are the first order conditions with respect to consumption,
labor supply and household borrowing, respectively, and A is the Lagrange multiplier
of the budget constraint. According to Equation 15, marginal utility of consumption
is equal to the Lagrange multiplier of the budget constraint, i.e. marginal cost of
relaxing the budget constraint by one unit is equal to the marginal utility derived
from spending that extra unit. According to Equation 16, the marginal cost of
working an extra unit of time should be equal to the marginal benefit derived from
working that extra unit of time. In other words, marginal disutility from working
is compensated by the wage rate measured in utility terms. According to Equation
17, marginal benefit of borrowing one unit today should be equal to the discounted

marginal cost of paying back the debt next period, all measured in utility terms.

We can eliminate the Lagrange multiplier by combining Equation 15 and 16 and
obtain the household’s labor supply curve, which only depends on the wage rate and

parameter values of the model.

ol = @,

3.2.3 Stochastic Processes

There are two stochastic processes governing the dynamics of the model, namely
productivity and financial shocks. Both productivity shocks and financial shocks

follow autoregressive processes.

At = pAAt_l + 524 (18)

my = plmy_1 +ef (19)
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The error terms of the stochastic processes are normally distributed with mean

zero and a constant variance.

3.2.4 Equilibrium

An equilibrium can be defined as a set of allocations {@,@,Z,lt, Ky, bF bF } and
prices {wy, ¢;} such that (i) the allocations solve the problem of the household and
the firm at the prevailing interest rate and equilibrium prices, (ii) factor markets
clear and (iii) the resource constraint of the economy is satisfied, given the initial

conditions 130,?551 and Eg“ and the sequence of productivity and financial shocks.

Then the system is linearized around the steady state using first order approxi-

mation methods and the system is solved around the steady state.

3.3 Calibration of the Model

Majority of the parameters of the model are calibrated using quarterly data for
the Turkish economy covering 1998:Q1-2013:Q3 period and steady state targets for
related variables. We have only few structural parameters which are not directly
related to the historical data. We set the coefficient of risk aversion for Turkey, o,
to 3.65 following Tiryaki (2011), who uses the average of two estimates by Salman
(2005) under alternative specifications. We set curvature of labor under GHH pref-
erences, v, to 1.6 following Neumeyer and Perri (2005). We explain the calibration

of the rest of the parameters in detail in this section.
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Rate of Technical Progress

We set the rate of technical progress, 7, to 0.9 per cent to match average quarterly
growth rate of GDP over the 1998:QQ1-2013:Q3 period. This corresponds to an

average annual growth rate of 3.8 per cent for the Turkish economy.

Real Interest Rate

In order to calibrate quarterly real interest rate encountered by Turkish private
sector in international markets, we first generate a real interest rate series for Turkey.
Real interest rate for Turkey is defined as real US Treasury bill rate plus Turkey
country spread. Country spread for Turkey is measured by J.P. Morgan’s Emerging
Markets Bond Index Global (EMBIG), which is also available since 1998. In order
to calculate real US Treasury bill rate, we deflate nominal 3-month US Treasury
bill rate in the secondary market by the GDP deflator of the corresponding period.

Then, quarterly real interest rate is calculated from the annual rates.
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Figure 3.1. Annual Real Interest Rate over Turkish External Debt

Using this methodology, average quarterly real interest for the Turkish private

sector for foreign borrowing in the 1998:Q1-2013:Q3 period is calculated as 1.23 per
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cent. This corresponds to an average annual real interest rate of 5 per cent. The

development of the real interest rate over Turkish external debt is given in Figure

3.1.

Discount Factor of the Household

Once the average real interest rate is calibrated, the discount factor of the house-
hold, Bh, follows from the steady state representation of the first order condition
of the household with respect to bond holdings (17). The equation reduces to the

following expression in steady state implying a value of 0.9967 for Bh.

Ry
I+~

1= 5,

Discount Factor of the Firm

We set the discount factor of the firm, B 7, to match the average share of invest-
ment in output in the considered period, which is 22 per cent. Since the discount
factor of the firm is a measure of the patience of the entrepreneurs, this parameter
governs the willingness of the entrepreneurs to invest and it takes the value 0.958
in our benchmark calibration. Entrepreneurs are impatient compared to households
and international investors, so that borrowing constraint binds in equilibrium and

we can solve the model with standard linearization techniques.

Depreciation Rate

We set the annual depreciation rate, 9, to 8 per cent following Meza and Quintin
(2007). This corresponds to a quarterly depreciation rate of 1.94 per cent. Given the
investment rate, the value of the depreciation rate together with the rate of technical
progress determines the capital output ratio in the model according to the steady

state representation of the investment equation given below.
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P—F—(1—6)F = oF

Under our calibration, the model returns a capital output ratio of 7.8, which is

quite plausible for quarterly calibration.

Labor Weight in the Utility Function

We set the labor weight in the GHH function, v, which is a measure of disutility
from working, to match the share of working hours in the available time to share

between labor and leisure.

Industrial Labor Input Indices of TURKSTAT includes indices of production
workers and hours worked in production. This data is available for the manufac-

22 Besides, Annual Industry and

turing industry since 1988 on a quarterly basis
Services Statistics include information regarding the number of employees (in full-
time equivalent units) and the number of hours worked by employees in NACE Rev.2
classification on an annual basis. Using the number of employees and the number of
hours worked by employees in manufacturing industry, we can convert the quarterly
indices of production workers and hours worked in production in manufacturing to
actual number of production workers and hours worked in production. Dividing the

hours worked in production by the number of production workers we get the number

of hours worked in a quarter per worker.

For the 1998Q1-2013Q3 period, the average number of hours worked in a quarter
per worker is calculated as 490 hours. We assume that total discretionary time
available in a quarter to share between labor and leisure is 1274 hours (98 weekly
hours used by Correia et al. (1995) multiplied by 13 weeks in a quarter). Dividing

these two numbers gives us a measure of the share of time devoted to labor out of

22Starting from 2005 the same data is available for the total industry as well.
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total discretionary time. For the Turkish manufacturing sector the share of labor
time is 0.385 and we assume that the manufacturing industry represents the whole
economy in terms of working hours. Labor weight in the GHH function, v, is then

set to match this figure.

Capital Adjustment Cost Parameter

Capital adjustment cost parameter, ¢, is set to match the volatility of investment

observed in the data.

3.3.1 Calibration of Factor Shares

One of the most important parameter values in the model is the capital share, a. If
the production technology is constant returns to scale, usually the share of labor in
the production function, (1 — ), is calibrated using the wage share in output and

capital share is calibrated accordingly.

However, there is no robust wage share data for the whole economy in Turkey.
Currently, Gross Domestic Product by Income Approach is not published by TURK-
STAT. The data is available in constant 1987 prices only for the 1987Q1-2006Q4
period, which excludes a considerable part of our sample. Besides, the wage share in
this data is quite low compared to many countries. One potential reason behind this
is the large share of self-employed in total employment and the fact that earnings
of the self-employed are considered as profits in these accounts. Therefore, many
researchers using this data do corrections to cover the earnings of the self-employed

as well??.

23Gollin (2002) focuses on calculating the right income shares. Tiryaki (2010) makes an adjust-
ment for self employed in the Turkish data following this approach.
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We adopt a different approach to calibrate the share of capital and labor in the

production function and use econometric estimates of these parameters.

In order to be able to estimate the production function, we need capital and

labor input series for the 1998Q1-2013Q3 period.
Labor Input

Household Labor Force Survey contains employment data since 1988, however the
frequency of the data is not identical throughout the whole period and furthermore
the underlying population estimates are broken. The data is available with a semi-
annual frequency for the 199851-1999S2 period, with a quarterly frequency for the
2000Q1-2004Q4 period and with a monthly frequency thereafter. The monthly series
are based on renewed population projections based on 2008. We merge the available

series to obtain an indicator of the labor input.

We take the monthly (most recent) series as given. In order to convert the
monthly data to quarterly data, we take mid-month of each quarter as the quarterly
data?*. Then we merge this data series with the quarterly data for the 2000Q1-
2004Q4 period correcting for the change in underlying population figures®. Then
we convert the semi-annual data for 1998 and 1999 to quarterly data by interpolating
the missing quarters and then merge them with the rest of the series by using growth
rates of the original data. The employment series generated by this method is

available in Appendix B.

24In the original monthly Household Labor Force Survey results, the data for each month rep-
resents the average of the values of the previous, current and next months. Therefore, mid-month
of each quarter actually corresponds to the quarter itself.

25In doing so, we use the available information for the transition year, 2004. Quarterly data
for 2004 is included in the quarterly data for the 2000Q1-2004Q4 period, but the annual values
for 2004 is published in the new series based on new population projections. Using the relation
between average of quarters and the annual data during the 2000-2003 period, we can generate
new quarterly series for the 2000Q1-2004Q4 period in tandem with new population projections.
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The next step to attain the labor input used in the production function is to
correct the employment series by an index of average hours worked in each quarter.
We divide the index of hours worked in production by the index of production
workers in manufacturing industry to get the index of average hours worked. Then
we multiply the employment series by the index of average hours worked to get the
labor input used in the production function. The index of average hours worked and

the labor input series are given in Appendix B.
Capital Input

Capital stock is generated using the perpetual inventory method, following Coe
and Helpman (1995). We use the gross fixed capital formation at 1998 prices to
generate the capital stock. However, in order to minimize the impact of the initial
capital stock, gross fixed capital formation at 1987 prices for 1987Q1-1997Q4 period
is chained to get a longer series for investment. We use an annual depreciation rate
of 8 per cent as in Meza and Quintin (2007) and initialize the capital stock back at

the fourth quarter of 1987.

According to the perpetual inventory method, the initial capital stock (kg) is
calculated by dividing the annual investment in the initial year by the average annual
growth rate of investment (g) and the depreciation rate (0). For the average growth
rate of investment, we use average annual growth rate of gross fixed capital formation
for the 1987-2012 period, since it represents the growth rate of investment for the

whole period. Initial capital stock at 1987Q4 can be represented as:

()
k pr—
* T (g +0)

Then the capital stock for the following quarters is calculated by depreciating

the previous period capital stock by the quarterly depreciation rate and adding the
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investment of the same period.

kt:kt_1*<1—5)+it

The capital stock series generated by this method is available in Appendix B.
The capital stock for the 1998Q1-2013Q3 period is then used in the estimation of

the capital share parameter.

The Production Function

We estimate the production function, assuming that the production technology
is constant returns to scale, Cobb-Douglas type, as in the theoretical model. We
use seasonally adjusted series of output at 1998 constant prices and the labor input.
The capital stock is not seasonally adjusted since there is no evidence of stable
seasonality for the capital stock. Additionally, a time trend is used to capture
technological progress through time. The production function is estimated with
restricted Ordinary Least Square (OLS) method for 1998Q1-2013Q3 period. The

estimation results are given in Table 3.1.

Table 3.1: The Production Function

Dependent Variable: Log(Y sa)
Sample: 1998Q1-2013Q3

Constant 1.931
(1.21)
Capital Input 0.540
(2.82)***
Labor Input 0.460
(2.82)***
Time Trend 0.003
(1.69)*

Notes: t-statistics are reported in paranthesis. The symbols * and *** indicate
statistical significance at 10 % and 1 %, respectively.
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According to this production function, capital share, o, is estimated to be 0.54
for Turkey in the mentioned period. This value of the capital share is close to the
previous estimates of Saygili and Cihan (2008), who estimate capital share parameter
between 0.495 and 0.67 per cent under three different specifications for 1987-2007
period for the Turkish economy. Furthermore, Ismihan and Metin-Ozcan (2009)
and Altug, Filiztekin and Pamuk (2008) assume a capital share of 0.50 for Turkey.
Tiryaki (2010) uses two values for capital share in Turkey. First, depending on the
observation of labor share in GDP, he uses a value of 0.65 for Turkey. Then, follow-
ing Gollin (2002), he makes an adjustment to consider the impact of self-employed
and unpaid family workers on the low share of labor in official statistics and uses an
alternative value of 0.40 for the capital share parameter. This methodology also sug-
gests that values between 0.40 and 0.65 are plausible for Turkey. Furthermore, Chen
et al. (2010) also proposes using 0.50 as the labor share for developing economies,
since relatively cheaper labor leads to a lower labor share compared to advanced

economies, suggesting a capital share of 0.50.

3.3.2 Calibration of Parameters Related to Borrowing

In the model, we calibrate the parameters related to borrowing according to the
external debt stock of the private sector, since borrowing and lending of the house-
holds and firms in the domestic market are netted out. Furthermore, external debt
is considered to be a better indicator of the financial constraints exposed by the pri-
vate sector within a small open economy framework since we intend to examine the
exposure of the country to financial shocks emanating from international financial

markets.
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External borrowing of the private sector flows to non-financial and financial firms.
Even though the banking sector is not explicitly modelled in our model economy?°,
we do the calibration so as to cover the external borrowing undertaken by banks

recognizing the important role of the banking sector for intermediating external

debt.

MNon-Financial

Fimms Households

—

External

Total External
Liahdlities

Attributable to Liahilities
MNon-Financial Attributable to
Firms Households

Figure 3.2. External Debt Flows across Sectors of the Economy

We distribute the debt of the financial sector between households and firms ac-
cording to the share of the credit opened by the banking sector to households and
firms. This approach has an additional advantage of making it possible to attribute
part of the external debt to households, since banks direct part of their external

borrowing to households, even though households do not directly borrow from inter-

26There are important recent contributions that make a step forward in terms of endogenizing
financial intermediation and displaying that disruptions of financial intermediation are prime de-
terminants of economic fluctuations like Gertler and Kiyotaki (2010) and Christiano, Motto and
Rostagno (2010). These studies model financial frictions arising from the banking sector. In our
case there are no imperfections on the side of the banking sector, financial frictions arise due to
imperfections regarding the corporate sector.
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national markets. So, we can calculate external debt attributable to the household
and firm sectors. Figure 3.2 visualizes the flow of external debt between different

sectors of the economy.

Steady State Ratio of Household Sector Debt to GDP

External borrowing of the financial sector is multiplied by the share of household
credits in total banking sector credits to generate external liabilities attributable to
households. Then this series is converted to TL at constant 1998 prices and its share
in GDP is calculated. Ratio of household debt to GDP at the steady state, m, is

set to the average value of the ratio of household debt to GDP.

Steady State Ratio of Firm Sector Debt to GDP

External borrowing of the financial sector is multiplied by the share of commer-
cial credits in total banking sector credits and added to the external borrowing of
non-financial firms to generate external liabilities attributable to the firm sector.
Then this series is converted to TL at constant 1998 prices and its share in GDP is
calculated. Ratio of firm sector debt to GDP at the steady state, m, is set to the

average value of the ratio of firm sector debt to GDP.

Portfolio Adjustment Cost Parameter for the Household Sector

Portfolio adjustment cost parameter is only used to enforce the steady state ratio

of household sector debt and it has an arbitrarily small positive value.

Working Capital Parameter

We assume that non-financial firms borrow for two reasons; i) to cover their
working capital expenses and ii) to partially finance their investment. We don’t
have data regarding the break-down of corporate sector borrowing in terms of its

purposes. Therefore, we assume that all short-term borrowing of non-financial firms
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is used to cover working capital needs and all long-term borrowing is used to finance

investment.

So, the working capital parameter, 6, is calibrated to ensure that the ratio of
short term debt in steady state, i.e. (Qwl/y) is equal to the average of the ratio of

short-term debt of the corporate sector in the data.

3.3.3 Calibration of Stochastic Processes

3.3.3.1 Productivity Shocks Total factor productivity (TFP) is defined as the
Solow-residual and generated using the steady state representation of the production

function. Total factor productivity can be represented as follows;

At :yt—OékIt — (]. —Oé)lt

Total factor productivity obtained from the above equation using the calibrated
capital share parameter value of 0.54 is given in Figure 3.3. We observe from the
figure that Turkey experienced strong productivity growth between 2001 and 2007.
However, this period came to an end starting from 2008. Turkey was hard hit by the
global crisis starting from 2008 and this translated into a huge negative productivity
shock. Productivity started to recover after 2009Q1 and increased until 2011Q1.

However, we observe stagnation in productivity levels thereafter.

Productivity shocks in the model are calibrated using the TFP series given in
Figure 3.3. The persistence of the productivity shocks, p, is the AR(1) coefficient of
the TFP equation and standard deviation of productivity shocks, ¢#, are obtained
from the standard deviation of the error term of the TFP equation. The persistence
and the standard deviation of productivity shocks are obtained as 0.949 and 0.0220,

respectively.
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Figure 3.3. Total Factor Productivity

3.3.3.2 Financial Shocks Financial shocks are generated in a model consistent
framework using the borrowing constraint of firms, which is presented below for

convenience.

R, (bf + ewtlt) < mi By (qeki—1)

In the above equation, loan-to-capital ratio, m;, serves as an indicator of the
favorability of financial conditions for firms. Higher values of m; imply that the cor-
porate sector faces more favorable financing conditions. R; (bf + Hwtlt) represents
gross liabilities of the firm, which the firm has to back with the capital stock serving

as collateral.

In reality, we neither have data on the break-down of total liabilities of the
corporate sector nor on the favorability of financial conditions. We use the data
regarding total external debt stock to come up with total liabilities of the firm. As
it is explained in the discussion regarding working capital parameter, we assume

that all short-term external debt is used to cover working capital costs of the firm,
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therefore, Ow;l; corresponds to the short term debt of the firm. Then, b represents

long term debt of the firm.

Borrowing is classified as long-term when the maturity is above one year, i.e.
four quarters. In our model, the time unit is a quarter. Therefore, we assume that
at most 25 per cent of long term debt observed in data can be available in a quarter.
So, the sum of short term debt and 25 per cent of long-term debt is used as a measure

of the total liabilities of the firm.

There is yet another complication in measuring the tightness of the borrowing
constraint. The data regarding external liabilities of the corporate sector is in current
US dollars, while the capital stock is measured in constant TL in 1998 prices. We

take two approaches in converting the liabilities to constant TL in 1998 prices.

In the first approach, we follow the usual way and multiply external liabilities
with the exchange rate and deflate the resulting series by the GDP deflator. Then,
the first indicator of the favorability of financial conditions, which we label as m1,

follows from the borrowing constraint and it is presented in Figure 3.4.
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Figure 3.4. Loan-to-capital Ratio, m1
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Figure 3.4 implies that the Turkish economy confronted a considerable financial
shock as of 2001 and the financial conditions continued to deteriorate until 2004.
Only then, the borrowing conditions of the corporate sector started to improve and
this favorable environment continued until the end of 2008. Then the economy
was hit by another sizeable financial shock. Even though the conditions started to

improve after a year following the shock, the improvement was sluggish until 2013.

This interpretation fits well with the general view of the Turkish economy in
the considered period, however especially the recovery period following the 2001
crisis is unrealistically late. Besides, when we compare the contraction in 2001 and
2009, which are 5.7 per cent and 4.8 per cent respectively, we expect the size of the
shocks in these periods to be similar. Furthermore, it does not reflect the financial
deepening in the economy very well. As of 2013, the level of m1 is still below the
level of its 2001 peak. This situation essentially results from the strong appreciation

of TL during the considered period. We try to handle this with the second approach.
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Figure 3.5. Loan-to-capital Ratio, m2

In the second approach, we isolate the effect of the appreciation in TL. We

create an artificial exchange rate which we initiate with the same values for 1998
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and increase by the domestic inflation measured by the GDP deflator. Then, we
multiply intra-period liabilities with this artificial exchange rate and deflate the
resulting series by the GDP deflator to obtain the second indicator of the loan-to-

capital ratio, m2. The second indicator is presented in Figure 3.5.

This indicator also implies that the Turkish economy experienced a financial
shock in 2001, but the dip was reached by the beginning of 2002. Even though the
recovery was not very strong until 2004, financial circumstances could be maintained.
Starting from 2004, financial conditions improved considerably, borrowing of the
corporate sector increased at fabulous rates. This environment continued until 2008
and by then the economy was hit by another financial shock. This time the size
and duration of the shock was larger. Financial conditions confronted by corporate
sector started to improve as of 2010 and they still display an upward trend. In this

sense, m2 represents the financial developments in the Turkish economy better.

Table 3.2. Parameter Values of Model 1

Parameter Value Explanation

o 3.65 Coefficient of risk aversion

v 1.6 Labor curvature in GHH utility function

7y 0.009  Rate of technical progress

R_bar 1.0123 Gross real interest rate for external debt

Bh 0.9967 Adjusted discount factor of the household

5 f 0.958  Adjusted discount factor of the firm

) 0.0194 Depreciation rate

(0 5.42 Labor weight in GHH utility function

%) 2.32 Capital adjustment cost parameter

Q 0.54 Capital share in the production function

Q" 0.188  Steady state ratio of household debt to GDP
K 0.05 Portfolio adjustment cost parameter

0 0.62 Working capital parameter

m__bar 0.061  Loan to capital ratio

pt 0.949  Persistence of the productivity shocks

o4 0.022  Standard deviation of the productivity shocks
pm 0.808  Persistence of the financial shocks

o™ 0.057  Standard deviation of the financial shocks
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The persistence of the financial shocks, p™, is the AR(1) coefficient of the equa-
tion fitted to m2 and standard deviation of financial shocks, o™, is obtained from
the standard deviation of the error term of this equation. The persistence and the
standard deviation of financial shocks are obtained as 0.808 and 0.057, respectively.

The parameter values are summarized in Table 3.2.

3.4 Quantitative Analysis

3.4.1 Impulse Responses

In this section we analyze the responses of the main variables to productivity and
financial shocks under Model I in order to understand the dynamics of the model

and its quantitative implications.

3.4.1.1 Response to Productivity Shocks Figure 3.6 shows the impulse re-
sponse of the main aggregates to productivity shocks under Model I. In response to
a one-standard-deviation positive productivity shock at time 0, productivity level
jumps on impact and the impact of the shock diminishes through time. The speed

of diminishing depends on the persistence of the productivity shock.

The productivity shock leads to an increase in the marginal product of labor and
therefore the demand for labor increases. The increase in the marginal product of
labor leads to a simultaneous increase in the wage rate. Households can supply labor

elastically so hours worked also increases in response to the productivity shock.
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Figure 3.6. Impulse Response to Positive Productivity Shocks-Model 1
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Since capital stock is a predetermined variable, it cannot immediately respond to
the productivity shock. However, investment jumps on impact causing the capital
stock to build up starting from t=1 without a permanent impact on its steady state

level.

Consumption increases as a result of the increase in output, however less than
the increase in output due to consumption smoothing behavior of households. What
is interesting about consumption is that we observe a hump-shaped response. This
arises because of the combined effect of the decline in profits on impact followed by
an increase in the following periods and the simultaneous increase in the wage rate

and hours worked, which together constitute the income of the household.

The ratio of the working capital requirement of the firm declines since the growth
in output outweighs the increase in hours and the wage rate. Long-term borrowing
of the firms also increases but the growth in output also outweighs the increase in
long-term borrowing, so that the ratio of long-term debt to output declines. Both

factors lead to a decline in the ratio of total corporate sector debt to output.

The ratio of household debt to output increases since households partially finance
the increase in consumption by borrowing and the economy becomes a net borrower.

As a result, the trade balance deteriorates in response to the productivity shock.

We should also emphasize that the magnitude of the responses of many of the
main variables to the productivity shock are quite significant. Output increases
by around 3 per cent, consumption increases around 2.3-2.5 per cent, investment

increases around 10 per cent and the wage rate increases around 1 per cent.

3.4.1.2 Response to Financial Shocks Figure 3.7 shows the impulse response

of the main aggregates to financial shocks under Model I. When we analyze the
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impact of a one-standard-deviation positive financial shock, we observe that most
of the variables move in the same direction as in the case of the productivity shock.
When a positive financial shock hits the economy, instantaneously, firms can borrow
more with the same level of collateral. We can interpret this situation either as an
increase in the value of collateral or an increase in the risk appetite of international

lenders.

When the availability of finance increases, tightness of the borrowing constraint,
1, decreases. As studied in the dynamics of the model, i enters as a wedge both
in the labor and capital demand decisions of the firm. Therefore, the response to
the decline in p is to increase employment and investment. At time 0, the output
increases as a result of hours worked, but starting from the next period the impact
of the increase in the capital stock starts to kick in. Therefore, this time we observe

a hump-shape in output.

We observe an increase in the wage rate mainly driven by supply side effects.
When the labor wedge decreases, labor demand increases. The supply of that level

of labor requires a higher wage rate, pushing the wage rate up in equilibrium.

In the case of the positive financial shock, firms increase both long-term and
short-term borrowing. Short-term borrowing goes up to cover the increasing work-
ing capital needs resulting from higher employment. Long-term borrowing rises to
finance the extra investment demand. Since the response of investment is much
larger than the response of output, the ratio of long-term borrowing to output also
increases. As a result, the ratio of total corporate sector debt increases, mainly

driven by long-term borrowing.

Households reduce their borrowing; however the country still becomes a net

borrower. Therefore, we observe deterioration in net exports.
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Figure 3.7. Impulse Response to Positive Financial Shocks-Model 1
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The main difference between the impulse responses of financial shocks compared
to the impulse responses of productivity shocks is on quantitative terms. While the
main macroeconomic aggregates respond very strongly to productivity shocks, the
responses to financial shocks are economically very low. The reason behind this low
response lies in the structure of the borrowing and the cash flow constraint the firm

is subject to.

The borrowing constraint, Equation 6, implies that the firm can either increase
the level of employment or increase its borrowing in the face of a positive financial
shock in order to rebalance the borrowing constraint. However, the cash flow con-
straint of the firm, Equation 4, leads to an alternative behavior. The firm increases
distributed profits and households use this increase in their income to reduce their
borrowing. Since the firm can easily borrow when financial conditions are favorable,
the firm matches this inflow of funds by increasing distributed profits, i.e. distrib-
uted profits balance other financial flows. Therefore the firm passes the financial
shock without a sizable impact on its employment and investment decisions. This

mechanism downsizes the impact of the financial shock to a considerable extent.

3.4.2 Business Cycle Properties

Table 3.3 presents standard deviations of the main variables in the model and their
correlation with output. As we have discussed in Section 3.3, we calibrate capital
adjustment cost parameter to match the volatility of investment observed in the data.
Therefore, the volatility of investment observed in the data and model outcome are
essentially the same. The model does a good job in approximating the volatility
of output and consumption as well. However, the theoretical moments of the other

variables are quite far from the values observed in data.
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Table 3.3. Business Cycle Preoperties of Model 1

Standard deviations Correlations

Data Model Data Model
o(y) 3.68 4.12 oy, y) 1.00  1.00
o(c) 3.30 3.02 plc,y) 0.83  1.00
o (i) 12.42 12.41 p(i,y) 0.92  0.90
olnx_y) 2.23 1.39 plnx_y,y) -0.67 -0.50
o(l 2.25 0.03 p(l,y) 0.55  1.00
o(22) 165 3.37 p(E,y) 044 0.68
o(5F) 6.20 3.65 p(5fy) 031 -0.38

When we investigate the correlations of the main variables with output, we see
that the model is quite successful in matching the long run business cycle properties
of the Turkish economy. The correlation coefficients of consumption and investment
produced by the model are quite high as observed in data. Net exports and output
are negatively correlated with output as expected. Household credits and output are
positively correlated confirming the data. However, the correlation between business
credit and output is completely off track. While there is a positive correlation
between these two variables in the data, the model outcome points to a negative
correlation. Additionally, the correlation between labor and output is much weaker

in the data than conjectured by the model.

3.4.3 Variance Decomposition

Most of the previous work, which studies the impact of financial conditions on the
dynamics of the economy, limits themselves to an analysis of the impulse responses.
However, in this study our point of departure is the intention to understand the
huge gap between the volatility of output in developed and developing countries,
which still prevails after financial liberalization. Therefore, identifying the sources
of volatility is quite important for offering a more complete assessment of the impact

of financial conditions.
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The model takes account of two types of shocks, namely productivity and fi-
nancial shocks. Therefore, the volatility implied by the model is disaggregated into
these two components. The variance decomposition of main economic variables is

given in Table 3.4.

We observe from Table 3.4 that productivity shocks exclusively drive the vari-
ance of most of the real variables under Model I. For example, more than 99.9 per
cent of volatility in output, consumption and hours is attributed to productivity
shocks. 92.3 per cent of volatility in investment is explained by productivity shocks.
Financial shocks only have a significant role in explaining the volatility of the ratio
of net exports, where 66 per cent of the volatility is explained by productivity shocks

and 34 of volatility is explained by financial shocks.

Financial shocks have significant role in explaining the volatility of financial vari-
ables as expected. 43.7 per cent of the volatility in household borrowing and 82.9
per cent of corporate sector borrowing can be attributed to financial shocks under
our benchmark specification and calibration. Financial shocks also explain 7.7 per

cent of the volatility of the price of capital.

Table 3.4. Variance Decomposition of Model 1

Variable e prod e m
Real Variables
Output 99.86 0.14
Consumption 99.91 0.09
Investment 92.32 7.68
Net Exports/GDP 66.01 33.99
Hours 99.82 0.18
Financial Variables
Household Borrowing/GDP 56.31 43.69
Corporate Borrowing/GDP 17.06 82.94
Prices
Wage Rate 99.82 0.18
Price of Capital 92.29 7.71

Thightness of the Borrowing Constraint 56.31 43.69
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As a complementary exercise, we can use our model to assess how much business
cycle volatility would be reduced by eliminating fluctuations in the loan-to-capital
ratio, i.e. by eliminating financial shocks?”. Therefore, we shut down financial shocks
in the model and observe the reduction in the volatility of the above variables. Then
the reduction in the volatility of a variable can be interpreted as the contribution
of financial shocks to the volatility of that variable. For example, we find that the
standard deviation of net exports in the absence of financial shocks is 1.13, 19 per
cent less than its value with both productivity and financial shocks, which is 1.39.
So, we infer that 19 per cent of the volatility in net exports can be attributed to

financial shocks, while 81 per cent can be attributed to productivity shocks.

The results of this exercise are given in Table 3.5. Absence of financial shocks only
causes a significant reduction in the volatility of net exports, household borrowing
and corporate sector borrowing. The volatility of real variables is basically driven by
productivity shocks under Model I. These results verify the findings of the variance

decomposition.

The inability of financial shocks to account for a significant proportion of the
volatility of most of the real variables is again related to the mechanism described in
explaining the impulse responses of real variables to financial shocks. Since distrib-
uted profits balance other financial flows (distributed profits increase when financial
conditions are favorable and decrease when financial conditions are unfavorable), the
responses of real variables to financial shocks are reduced. This also decreases the

role of financial shocks in explaining the volatility of real variables.

2"Neumeyer and Perri (2005) undertake a similar exercise to assess the role of interest rate
fluctuations in the fluctuations of economic activity. This exercise can be considered as a robustness
check for the variance decomposition.
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Table 3.5. Reduction in Business Cycle Volatility by Eliminating Financial
Shocks in Model 1

Variable o o reduction
(both (TFP in o
shocks) shocks) (%)

Real Variables

Output 4.12 4.11 0.07

Consumption 3.02 3.02 0.04

Investment 12.41 11.92 3.92

Net Exports/GDP 1.39 1.13 18.75

Hours 0.03 0.03 0.00
Financial Variables

Household Borrowing/GDP 3.37 2.53 24.96

Corporate Borrowing/GDP 3.65 1.51 58.70
Prices

Wage Rate 1.52 1.52 0.09

Price of Capital 0.01 0.01 4.82

3.4.4 Sensitivity Analysis

In order to establish the robustness of our findings, we investigate two cases as

sensitivity analysis.

First, we reparametrize the financial shocks. There are no natural economic
aggregates whose moments we can target in the case of financial shocks. Therefore,
we use another measure of loan-to-capital ratio to estimate the parameter values of
financial shocks as a robustness check. In this exercise (S1), we use ml, which is
described in detail in Section 3.3.2, for estimating another set of parameter values

representing the process of financial shocks.

The persistence of the financial shocks, p™, is the AR(1) coefficient of the equa-
tion fitted to ml and standard deviation of financial shocks, ¢, is obtained from
the standard deviation of the error term of this equation. The persistence and the

standard deviation of financial shocks are obtained as 0.64 and 0.075, respectively.

87



This time financial shocks are less persistent but more volatile compared to the

benchmark calibration of Model 1.

Secondly, we consider the possibility that financial shocks may be partly depen-
dent on country fundamentals. In our benchmark specification the favorability of
financial conditions are independent from domestic conditions of the economy and
financial shocks are solely driven by an autoregressive process. This assumption is
one extreme attributing financial shocks totally to external conditions, like the risk
appetite of international investors, global financial conditions etc. However, there is
good reason to think that financial conditions confronted by a country may also be
affected by country fundamentals as well as external conditions. In this case (S2),

we take into account this possibility.

In our model, country fundamentals are represented by productivity shocks and

we use the following specification for financial shocks.

my = pmyu1 + p" A + €

Using this specification, the persistence of financial shocks, p™, is estimated as
0.807, cross correlation between productivity and financial shocks, p™4, is estimated

as 0.23 and the standard deviation of the error terms, o™, is estimated as 0.055.

The standard deviations and correlations resulting from these exercises are given
in Table 3.6 and Table 3.7, respectively. We observe from the fourth column of
Table 3.6 (S1) that the standard deviation of real variables does not change much
in response to more volatile financial shocks. This is consistent with our findings
regarding variance decomposition of the variables. Since, financial shock do not
account, for a significant proportion of the volatility in real variables, more volatile

shocks do not bring about a significant increase in volatility. However, the volatility
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of both household and business credit increases considerably. We observe from the
last column (S2) that the standard deviation of investment and net exports is more
responsive to the characterization of financial shocks. The volatility of these vari-
ables increases to some extent when financial shocks partially depend on country

fundamentals.

Table 3.6. Simulation Results — Standard Deviations (Model I)

Standard Deviations
Data Model I S1 S2

o(y) 3.68 412 412 414
o(c) 330 3.02  3.02 3.06
o (i) 12.42 1241 1244 13.32
olnx_y) 2.23 1.39 1.39 1.56
a(l) 2.25  0.03 003 003
o(22€) 165 337 392 321
o(5¥) 620 365 424 3.40

The results in Table 3.7 indicate that the correlations of Model I are quite robust
to different parameterizations and to an alternative specification of financial shocks.
There are minor changes in the absolute value of correlations of other variables with
output, however the correlations under all scenarios point to the same direction.
Assessing the results of our sensitivity analysis, we conclude that the main findings

of Model I are quite robust.

Table 3.7. Simulation Results — Correlations (Model I)

Correlations
Data Model I S1 S2
p(y,y) 1.00  1.00 1.00 1.00
p(c,y) 0.83 1.00 1.00  1.00
p(i,y) 0.92 0.90 0.90 0.90
p(nx_y,y) -0.67 -0.50 -0.49 -0.56
p(ly 0.55  1.00 1.00 1.00
p(Shey) 044 0.68 0.58 0.67
p(5E.y 0.31 -0.38  -0.33 -0.21
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3.5 Assessment of Quantitative Results

The model is quite successful in matching the long run business cycle properties
of the Turkish economy in general. Consumption and investment displays a strong
procyclicality with output, while net exports are countercyclical. It can also capture
the procyclicality of household borrowing and output. However, the model fails to
replicate the procyclical character of corporate borrowing and output observed in

the data.

Both productivity and positive financial shocks lead to an increase in output,
consumption, investment and employment. Net exports deteriorate in the case of
positive productivity and financial shocks. In both cases the economy becomes a
net borrower. These findings are similar to the findings of Bahadir and Giimiis
(2013), who study the impact of credit shocks in the case of Turkey. However,
the responses of the main macroeconomic aggregates in the case of financial shocks
are not significant quantitatively. Output increases by around 0.10 per cent in the
case of financial shocks as opposed to an increase around 3 per cent in the case of
productivity shocks. Consumption increases by less than 0.10 per cent as opposed
to an increase of 2.3-2.5 per cent in the previous case. Investment increases by 3
per cent, as opposed to an increase around 10 per cent in response to productivity

shocks. The wage rate also increases insignificantly.

The usual collateral constraints are successful in describing the qualitative as-
pects of the response of main economic variables, but they are not so successful in

quantitative terms. Basically, the responses are economically very low.

The variance decomposition of the model also points to a major pitfall of the
model. Even though financial shocks are much more volatile than productivity

shocks, the volatility in main economic aggregates is driven predominantly by pro-
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ductivity shocks. The capability of financial shocks in explaining volatility of main
macroeconomic variables is very limited under Model 1. However, this finding is
not much in line with the literature on the impact of financial shocks on the world

economy. This situation calls for a modification of the model.
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CHAPTER 4

IMPLICATIONS OF AN ALTERNATIVE SPECIFICATION OF THE
CREDIT CONSTRAINT

4.1 Introduction

The previous chapter develops a small open economy business cycle model as a tool to
explain the macroeconomic effects of financial shocks in emerging market economies.
Even though the model is quite successful in matching most of the long-term business
cycle properties of the Turkish economy and explaining the transmission of financial
shocks, the quantitative implications of the model are quite weak. This result is
relevant for both impulse response and variance decomposition analyses. Given the
developments in the world economy since the subprime crisis in the US, this result
needs more analysis. In this chapter, we propose another version of our theoretical
model in order to better identify the role of financial shocks in an emerging market

context.

4.2 Model 11

We start with an observation regarding Model I. Even though we assume that the
firm resorts to long-term borrowing for investment purposes in Model I, there is no
direct relationship between the availability of finance and investment. According to
the borrowing constraint of the firm, which we give below for convenience, the firm

can adjust through two channels in the face of a financial shock.

Ry (bf + thlt) < my By (qeki—1)
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The firm can either reduce employment and therefore the working capital require-
ment or reduce long term borrowing when the economy is hit by a financial shock.
However, reducing long-term borrowing does not necessarily lead to a reduction in
investment. The cash flow constraint of the firm gives the firm another means of
finance.

wtlt —+ Rt—lbil + (Rt — 1) thlt + ’it —+ M S Y + bf

When there is a negative financial shock, loan-to-capital ratio, m;, goes down,
long-term borrowing of the firm, b, goes down, but profits also go down and act
as an additional source of finance in bad times, since the model allows for negative
profits. Therefore the impact of the financial shock on the tightness of the borrowing
constraint is limited, so as the impact on investment and employment decisions. This

mechanism downsizes the impact of the financial shock to a considerable extent.

Such a mechanism is not illogical. If the majority of the firms are traded in the
stock exchange and if firms can increase their cash flows by paying negative profits
to their shareholders in bad times, the financial shock does not have a major impact
on other macroeconomic aggregates. These negative profits reduce the income of
the households, but households can compensate for the loss in income by additional
borrowing in the considered period. Therefore, in Model I, firms are able to smooth

the credit shocks to some extent through indirect financing from households.

However, in the case of most emerging markets the institutional structure is not
quite as such. For example in the case of Turkey, only a small minority of the firms
are publicly traded and this limits the ability of firms to increase their cash flows
by appealing to shareholders?®. Therefore, there is a much more direct link between

the investment decision of firms and financing conditions.

28As  of July 2014 the number of firms traded in Borsa Istanbul is 423.
http://borsaistanbul.com/en/companies/listed-companies/equity-market-companies
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In order to introduce this mechanism to the model, we use the following specifi-

cation for the borrowing constraint of the firm.

Ry (Ciy + Owily) < myEy (qiki—1) (20)

In this specification, total liabilities of the firm have two components. Firms
borrow in order to satisfy their working capital requirement and to finance a certain
proportion of their investment in the corresponding period. Similar to the working
capital requirement, the firm gives its investment decision for period t before the
production actually takes place and has to cover a certain proportion of its invest-
ment spending, ¢, in advance. In order to cover these costs, the firm uses investment
credit at the prevailing interest rate R;. This specification is somewhat similar to

the specification of financial shocks in Jermann and Quadrini (2012).

So the stationary representation of the problem of the firm can be expressed as

follows;

7, 7 ~ Rt—l’l;f_l ~ ~ 18~
0o ey )\t yt+bf_wtlt_w—(Rt—1)0wtlt—kt+ﬁkt_l

ey

{t7t t=0 _Q% ( Et _1>2(1

o ht—1 Et—l —|—"y)
subject to
R, (Ci ~ ke
¢ (Qiy + Owyly) < myEy Qt—(l i

where the transformed discount factor of the firm is Ef =B 1+7)
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In this case, we have two first order conditions associated with the problem of

the firm with respect to labor and capital.

(1-a) % — @y (146 (R, — 1) + 1,0R,) (21)

1+¢(~kt—1) (1+7) + pReC

ki1

M
Ao
~t 1 -0 ~t 1 2
= () <At+1> ot 4 (1 7){%) — L B e

+Mt+1Rt+1C%

(22)

The first order condition with respect to labor remains the same as in Model I.
According to Equation 21, there is a wedge between marginal product of labor and
the wage rate arising from working capital requirement and the borrowing constraint.

The wedge is increasing in the interest rate and tightness of the borrowing constraint,

Fi-

The first order condition with respect to capital is different from its formulation
in Model I. According to Equation 22, marginal cost of increasing the capital stock
by 1 unit in period t is equal to the discounted marginal benefit of having 1 more unit
of capital in period t+1. The left hand side of the equation gives us the marginal cost
of increasing the capital stock by 1 unit in period t in utility terms. However, this
time there is an additional term in the marginal cost, p,R:(. This term represents
the additional cost of increasing the capital stock which arises from approaching the
borrowing limit. Therefore, Model II involves richer dynamics compared to Model

I, which we will discuss in detail using the impulse responses.

The right hand side of the equation is the discounted sum of the marginal product
of capital, value of 1 unit of capital next period, the marginal benefit of having

adjusted the capital stock to k; in the previous period and the marginal benefit of
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relaxing the borrowing constraint by 1 unit of capital. Tightness of the borrowing
constraint, y,, also appears in this part as well and governs the additional benefit of

investment due to relaxing the borrowing constraint.

4.3 Calibration of the Model

The calibration of the augmented model is basically the same as the calibration of
the benchmark model. Only a few of the parameter values needs to be changed
slightly in order to match the steady state levels or moments of the target variables.
These parameters are the discount factor of the firm, labor weight in the utility
function, capital adjustment cost parameter, working capital parameter and average
loan-to-capital ratio. We have an additional parameter, {, which is the ratio of

investment that should be financed through investment credits in advance.

In order to calibrate this parameter, we assume that all long-term borrowing is
used to finance investment. Similar to our assumption in the benchmark model,
we assume that at most 25 per cent of long term debt can be used in a quarter to
finance the investment of the relevant quarter. So, we calibrate investment credit
parameter, ¢, such that (i, matches 25 per cent of long-term debt of the firm in
steady state. In our calibration, the firm finances 85 per cent of its investment in

advance. The parameter values for the augmented model are given in Table 4.1.
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Table 4.1. Parameter Values of Model I1

Parameter Value

o 3.65
v 1.6

y 0.009
R _bar 1.0123
B, 0.9967
By 0.9609
5 0.0194
Y 4.46

© 1.85

« 0.54
Q" 0.188
K 0.05

9 0.76
m__bar 0.0604
¢ 0.87
pt 0.949
ot 0.022
P 0.808
o™ 0.057

Explanation

Coefficient of risk aversion

Labor curvature in GHH utility function
Rate of technical progress

Gross real interest rate for external debt
Adjusted discount factor of the household
Adjusted discount factor of the firm
Depreciation rate

Labor weight in GHH utility function
Capital adjustment cost parameter

Capital share in the production function
Steady state ratio of household debt to GDP
Portfolio adjustment cost parameter
Working capital parameter

Loan to capital ratio

Investment Credit Parameter

Persistence of the productivity shocks
Standard deviation of the productivity shocks
Persistence of the financial shocks

Standard deviation of the financial shocks

4.4 Quantitative Analysis

4.4.1 Impulse Responses

In this section we analyze the responses of the main variables to productivity and

financial shocks under the Model II in order to observe the dynamics of the model

and compare the quantitative implications with Model I.

4.4.1.1 Response to Productivity Shocks
sponse of the main aggregates to productivity shocks. In response to a one-standard-
deviation positive productivity shock at time 0, productivity level jumps on impact.
In order to benefit from the productivity shock, the firm wants to increase both

factors of production, namely capital and labor. The level of investment jumps si-
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multaneously. Because of the form of the collateral constraint, an increase in the
investment level makes the collateral constraint more binding. Investment leads
to an increase on the left hand side of the borrowing constraint. However the de-
termining variable on the right hand side, the capital stock, is predetermined and
cannot immediately respond to the shock. Even though increasing demand for cap-
ital causes an increase in the price of capital, ¢, and acts in the direction of relaxing
the collateral constraint, the impact is not sufficient to compensate for the effect of
increasing investment. As a result, the collateral constraint becomes more binding,

which is reflected in the increase in pu.

This dynamic causes a hump-shape in investment. In Model I, investment in-
creases on impact and the increase weakens through time. However, under this
setting, the development of investment is quite different. The increase in investment
at period t leads to an increase in the capital stock at period ¢ + 1, which, together
with the increase in the price of capital, relaxes the collateral constraint. This cre-
ates an opportunity for increasing long-term borrowing and investment. Therefore
at period t+1 the firm is able to increase investment further and the process goes on
until increasing investment becomes non-optimal due to diminishing productivity.

As a result of this process, we observe a hump-shape in investment.

The labor dynamics is also different from Model I. In Model I, the firm increases
labor demand simultaneously with the productivity shock in order to benefit from
the productivity gain to the maximum possible extent. In this case, even though the
firm wishes to increase labor in response to a positive productivity shock, increas-
ing tightness of the borrowing constraint, p, magnifies the wedge on labor demand.
Therefore, labor becomes too costly for the firm. The result is a decrease in labor
demand for a certain period. Later, the combined effect of the setback of u, con-
tinuing productivity gains and having built up the capital stock, allows the firm

to increase labor demand. We can observe these dynamics in the progress of labor
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hours in Figure 4.1. The wage rate also follows a similar path to employment, drops

initially and increases after some periods.

When we analyze the response of output to the productivity shock, we observe
some differences from the previous case. First, even though the size of the shock is
the same in both cases, the response of output on impact is more moderate in this
case. As, we explained previously, neither capital nor labor can increase simultane-
ously with the productivity shock in Model II. Therefore, what drives the jump in
the output level at the initial period is the sole effect of the productivity increase.
However, in Model I, it is the combined effect of productivity and labor increases.
Secondly, the borrowing constraint is much more effective in this setting and it also

limits the magnitude of the response of investment in the following periods.

Consumption increases as a result of the increase in output, however less than

the increase in output due to consumption smoothing, as in the previous case.

Another result of these dynamics is that we observe an increase in net exports
on impact, as opposed to Model 1. This time, output increases more than domestic
demand, basically due to lower investment response compared to Model I. Therefore,

the economy creates a trade surplus as a result of the positive productivity shock.

When we investigate debt dynamics, we observe that both the ratio of household
and corporate debt declines. The ratio of long-term corporate debt increases to
finance the increase in investment. However, the ratio of short-term debt declines
both because of the reduction in labor demand and the increase in output. The
decline in short-term borrowing outweighs the increase in long-term borrowing and
as a result corporate debt declines. Together with the decline in household debt, the

economy becomes a net lender.
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Figure 4.1. Impulse Response to Positive Productivity Shocks - Model 11
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We should emphasize that the magnitude of the responses of many of the main
variables to the productivity shock are quite significant. Output increases around
1.5 per cent, consumption increases around 1 per cent, investment increases around
2.5 per cent and net exports increase around 0.4 per cent. The ratio of household
debt declines around 1 per cent and the ratio of corporate debt declines around 0.8

per cent.

4.4.1.2 Response to Financial Shocks Figure 4.2 shows the impulse response
of the main aggregates to financial shocks under Model II. When we analyze the im-
pact of a one-standard-deviation positive financial shock under Model II, we observe
that most of the variables respond in the same direction as in the case of the fi-
nancial shock under Model I. When a positive financial shock hits the economy,

instantaneously, the firm is able to borrow more with the same level of collateral.

When the availability of finance increases, tightness of the borrowing constraint,
1, decreases. As mentioned before, y enters as a wedge both in the first order
conditions with respect to labor and capital. Therefore, the response to the decline
in p is to increase labor hours and investment on impact. In the initial period, the
output increases solely due to the increase in hours worked, but starting from the
next period it increases due to the combined effect of the increase in both factors of

production.

We observe an increase in the wage rate mainly driven by supply side effects.
When the labor wedge decreases, labor demand increases. The supply of that level

of labor requires a higher wage rate, pushing the wage rate up in equilibrium.
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Figure 4.2. Impulse Response to Positive Financial Shocks - Model 11
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Consumption increases as a result of the increase in output. Even though there is
still evidence of consumption smoothing, the increase in consumption is comparable
to the increase in output. Given that hours worked and the wage rate also increase,

the rise in consumption levels becomes more persistent.

In the case of financial shocks, the impact on investment is much more pro-

nounced. This brings about a significant and prolonged impact on the capital stock.

In the case of the positive financial shock, firms increase both long-term and
short-term borrowing. Short-term borrowing increases in order to cover the increas-
ing working capital needs resulting from higher employment. Long-term borrowing
increases to finance the extra investment demand. Households also increase their
borrowing in order to finance the increase in their consumption levels. As a result,
the country becomes a net borrower. The increase in output is not sufficient to

compensate for the increase in domestic demand, therefore net exports deteriorate.

We should highlight that the magnitude of the responses of many of the main
variables to the financial shock are quite significant under this version of our the-
oretical model. Output increases by more than 1 per cent, consumption increases
around 1 per cent, investment increases around 10 per cent on impact and net ex-
ports deteriorate around 2 per cent. The ratio of household debt increases around
4 per cent at its peak and the ratio of corporate debt increases by more than 2 per

cent.

4.4.2 Business Cycle Properties

Table 4.2 presents standard deviations of the main variables in the model and their
correlations with output. As we have discussed in the previous chapter, we calibrate

capital adjustment cost parameter to match the volatility of investment observed in
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the data. Therefore, the volatility of investment observed in the data and model
outcome are essentially the same. The volatility of net exports is quite close to data.
However, the volatility of output and consumption are significantly lower than the

values observed in data.

The financial constraint plays a volatility reducing role in response to produc-
tivity shocks in this case. Since the collateral constraint is more effective and the
tightness of the collateral constraint jumps sharply, the response of investment and
consumption to productivity shocks is much weaker than in Model I. Therefore,
the collateral constraint curbs the response of important aggregates to productivity

shocks and causes a decline in the volatility of the related variables.

The bottom line of this mechanism is that if an economy is subject to an effective
financing constraint, it cannot respond enough to a positive productivity shock. This

reduces the capacity of the economy to take advantage of increases in productivity.

Table 4.2. Business Cycle Preoperties of Model 11

Standard deviations Correlations

Data Model Data Model
o(y) 3.68 2.83 p(y,y) 1.00 1.00
o(c) 3.30 1.86 p(c,y) 0.83 0.99
o(i) 12,42 12.42 p(i,y) 0.92 0.60
o(nz_y) 223 238 plnz_y,y) -0.67 -0.11
o(l 225 0.03 p(l ) 0.55 0.26
o(22€) 165 5.92 p(2he )y 044 0.38
o(5X) 620 3.09 p(Z ) 031 0.17

Y

When we investigate the correlations of the main variables with output, we see
that Model II performs better in some dimensions while it performs worse in some
others compared to Model 1. Model II successfully returns a positive correlation
between output and business credit as opposed to Model I. Furthermore, it reduces

the correlation between output and employment. However, it basically loses in
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terms of the correlation of output with investment and net exports. In this case, the
correlation of investment with output is lower than suggested by the data and net

exports are less counter-cyclical.

4.4.3 Variance Decomposition

As previously mentioned, some of the previous work that study the impact of finan-
cial conditions on the dynamics of the economy, limits themselves to an analysis of
the impulse responses. However, identifying the sources of volatility is crucial for
offering a more complete assessment of the impact of financial conditions. Table

4.3 presents the variance decomposition of the main macroeconomic variables under

Model II.

We observe from Table 4.3 that financial shocks are quite effective in explaining
the variance of the main macroeconomic variables under Model II. According to
the results, financial shocks are the main driving forces behind the volatility in
investment, hours and net exports. 92.7 per cent volatility in investment, 85.2 per
cent of volatility in hours and 95.5 per cent of volatility in net exports is attributed
to financial shocks. Similarly, the role of financial shocks in explaining the volatility
of consumption and output is also quite significant. Financial shocks explain 44.8

per cent of volatility in consumption and 38.5 per cent of volatility in output.

Model IT makes a major improvement in this sense. While financial shocks only
have a significant role in explaining the volatility of net exports in the benchmark
model, they have a major role in explaining the volatility of all the main macroeco-

nomic aggregates in Model II.
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Table 4.3. Variance Decomposition of Model IT

Variable e prod e m
Real Variables
Output 61.50 38.50
Consumption 55.25 44.75
Investment 7.34 92.66
Net Exports/GDP 4.52 95.48
Hours 14.82 85.18
Financial Variables
Household Borrowing/GDP 9.81 90.19
Corporate Borrowing/GDP 10.41 89.59
Prices
Wage Rate 14.82 85.18
Price of Capital 7.30 92.70

Tightness of the Borrowing Constraint 61.09 38.91

Financial shocks still have a significant role in explaining the volatility of financial
variables as expected. Financial shocks also appear as a major determinant of the

volatility in the price of capital and the wage rate.

We repeat the complementary exercise undertaken in Chapter 3 to assess how
much business cycle volatility would be reduced by eliminating financial shocks in
the augmented model. Therefore, we shut down financial shocks in the model and
observe the reduction in the volatility of the above variables. Then we interpret the
reduction in the volatility of a variable as the contribution of financial shocks to
the volatility of that variable. For example, we find that the standard deviation of
output in the absence of financial shocks is 2.22, 22 per cent less than its value with
both productivity and financial shocks, which is 2.83. So, we infer that 22 per cent
of the volatility in output can be attributed to financial shocks, while 78 per cent

can be attributed to productivity shocks.

The results of this exercise are given in Table 4.4. Absence of financial shocks
causes a significant reduction in the volatility of all real variables, financial variables

and prices. The results verify the findings of the variance decomposition analysis.
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Table 4.4. Reduction in Business Cycle Volatility by Eliminating Financial
Shocks in Model 1T

Variable o o reduction
(both (TFP in o
shocks) shocks) (%)

Real Variables

Output 2.83 2.22 21.58

Consumption 1.86 1.38 25.68

Investment 12.42 3.37 72.91

Net Exports/GDP 2.38 0.51 78.74

Hours 0.03 0.01 61.49
Financial Variables

Household Borrowing/GDP 5.92 1.86 68.67

Corporate Borrowing/GDP 3.09 1.00 67.73
Prices

Wage Rate 2.09 0.80 61.51

Price of Capital 0.01 0.00 72.73

4.4.4 Sensitivity Analysis

In order to establish the robustness of our findings, we investigate the two cases
we analyzed in the previous chapter. These cases are reparametrization of financial
shocks (S1) and specification of financial shocks to allow for the impact of country
fundamentals (S2). In both cases, we exactly use the same parameter values as in

Chapter 3.

The standard deviations and correlations resulting from these exercises are given

in Table 4.5 and Table 4.6, respectively.

We observe from the results of S1 that the standard deviation of investment and
net exports change considerably in response to more volatile financial shocks. Fur-
thermore, the volatility of household and business credit also increases considerably

in this case.
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Table 4.5. Simulation Results — Standard Deviations (Model II)

Standard Deviations
Data Model 1T S1 S2

o(y) 3.68 2.83 283 3.17
o(c) 3.30 1.86 1.81  2.27
o(i) 12.42 12.42 16.89 12.41

nr_y) 2.23 2.38 3.46  2.39
) 2.25  0.03 003 003
chey 165 592  7.09 5.98

Y
She 6.20  3.09  3.87 2098

We observe from the last column (S2) that the standard deviations of consump-
tion and output, which are underestimated in Model II, approach their realizations
in this analysis. This indicates that the cross correlation coefficient of productivity
and financial shocks is a critical parameter in matching the volatility of the real

economic aggregates.

We observe from Table 4.6 that most of the correlations of Model II are quite
robust to different parameterizations and to an alternative specification of financial
shocks. However, the second case (S2), where financial shocks are also induced by
country fundamentals, performs significantly better in terms of matching the corre-
lation of employment with output. This finding indicates that financial shocks are
quite important in explaining the co-movement of employment and output. Further-
more, the exact specification of financial shocks also matters in this sense. There are
minor changes in the absolute value of correlations of the rest of the real variables

with output, however the correlations under all scenarios point to the same direction.

Model IT performs better than Model I in matching the correlation of household
and business credit with output. However, the correlation of household credit with

output is sensitive to different parameter values and specification of financial shocks.
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Table 4.6. Simulation Results — Correlations (Model II)

Correlations
Data Model I  S1 S2
o(y,y) 1.00 1.00 1.00 1.00
pc,y) 0.83 0.99 0.99 0.99
p(i,y) 0.92 0.60 0.48 0.58
p(nx_y,y) -0.67 -0.11 -0.10 -0.07
p(l,y) 0.55 0.26 0.24 0.48
p(5,y) 044 038 043 0.16
p(55y) 031 017 015 0.19

4.5 General Assessment

If we compare the dynamics of Model I and Model I, we observe that the macroeco-
nomic effects of financial shocks depend crucially on the availability of alternative

means of finance for the firm.

When the economy is hit by a negative financial shock, the firm needs to reduce
its total liabilities in order to satisfy the borrowing constraint. The firms can either
reduce employment or reduce long term borrowing to reestablish the balance. But
if the firm can resort to shareholders in bad times and raise its cash flows through
negative profits, the reduction in liabilities does not have a significant impact on
macroeconomic variables. Then, the firm does not reduce its employment level
and the reduction in long-term credits is compensated by negative profits. This

mechanism downsizes the impact of financial shocks considerably.

However, when investment decision of the firm is tied more directly to the avail-
ability of finance, as in Model II, financial shocks start to have a big impact on main
macroeconomic variables. When the economy is hit by a financial crisis under these
circumstances, the firm needs to revise both capital and labor input decisions to

satisfy the borrowing constraint. This set up is considered to be more relevant in an
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emerging market context, where we observe a strong co-movement of capital inflows

and growth.

The mechanism described above is quite similar to the mechanism discussed by
Jermann and Quadrini (2012). In their model, debt and equity serve as alternative
means of finance for the firm. If these alternative means of finance are perfect
substitutes for each other, macroeconomic effects of financial shocks are found to be
very limited. However, when there is a friction in the substitution between debt and
equity, financial shocks start to have a significant effect on the production decision
of the firm. The degree of the impact depends on the speed with which the firms

can change the sources of funds when financial conditions change.

In this study, we assume that the institutional structure in emerging economies
is far from a frictionless economy in terms of sources of finance. Therefore, Model 11
is considered to be more relevant in an emerging market context. We can summarize

the improvements brought about by Model IT under four points.

Under Model I, the responses of the main macroeconomic aggregates in the case of
financial shocks are in the right direction but they are not significant quantitatively.
Previous studies which analyze the impact of financial shocks for Turkey also find
similar results. The dynamics of these models are quite well established but their
impact is economically very low. However, our model both contributes by generating
new channels for understanding the dynamics of the economy and we find rather

significant results quantitatively.

Model II not only increases the significance of financial shocks in terms of the
response of the main variables of the economy, but also improves our understanding
about the volatility of these variables. Therefore, it makes a major contribution
both in understanding the quantitative implications of financial shocks and inferring

the sources of volatility an economy is exposed to.
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Under Model I, productivity shocks immediately induce employment generation
and increase in the wage rate. These dynamics change in Model II. If the posi-
tive productivity shock is not accompanied by an improvement in the availability
of finance, the borrowing constraint becomes tighter and the wedge on labor de-
mand increases. The firm faces a trade-off between increasing the capital stock and
employment. Under our calibration, the firm chooses to increase the capital stock
leading to a decline in labor demand and the wage rate initially. So, we observe sub-
stitution of labor by capital. This dynamic may serve as a potential explanation for
the jobless growth period Turkey went through after the 2001 crisis. In that period,
the economy witnessed considerable output and investment growth; however output
growth was accompanied neither by employment generation nor increase in the wage
rate. But still, we should recall that one of the weakest points of this model is its
ability to explain the volatility in employment. Even though the above dynamics
may point to a direction for understanding the phenomena of jobless growth, the

model is currently far from explaining the whole story on the labor side.

Lastly, the model opens the way to better specification of financial shocks. We
analyze two cases for the specification of financial shocks. We first investigate the
case where financial shocks are totally independent of country fundamentals. In this
case, the country has limited ability to benefit from positive productivity shocks
hitting the economy. As a second case (S2 in our sensitivity analysis), we analyze the
possibility that financial shocks may also be partly induced by country fundamentals.
In this case positive productivity shocks also have a positive effect on the financing
conditions of the economy. Increased productivity levels imply an increase in total
liabilities that can be backed with the same level of collateral. In this case, the
ability of the country to benefit from positive productivity shocks increases. Even
though we are not after the exact specification of financial shocks in this study, this

exposition demonstrates the scope for improvement along these lines.
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CHAPTER 5

CONCLUSION

This study documents the patterns of macroeconomic volatility in emerging mar-
ket economies and investigates the role of financial shocks in emerging market busi-
ness cycles using a real business cycle model with borrowing constraints calibrated

to the Turkish economy.

We document the patterns of macroeconomic volatility in emerging markets and
advanced economies and discuss the differences regarding the course of macroeco-
nomic volatility between these two country groups. Our findings support the view
that advanced economies went through a period of moderation in their business cycle
volatility at least after 1990s, even though each country has its own peculiarities in
this process. However, this moderation came to an end or even reversed recently due
to the widespread impact of the global financial crisis. On the contrary, emerging
market economies did not benefit sufficiently from this period of moderation. 1990s,
during which several countries had severe economic crises, were especially a tur-
bulent decade for emerging market economies. Only after 2000s emerging markets
experienced some reduction in volatility and this temperament seems to continue
after the global financial crisis. However, there are countries diverging from this

pattern including Turkey.

When we investigate the volatility of the expenditure components of output rel-
ative to output volatility, we observe that private consumption is more volatile than
output in emerging market economies, while it is less volatile than output in ad-
vanced economies. This finding implies that fluctuations in output are dispropor-

tionately reflected to consumers in emerging markets, whereas consumer in advanced
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economies can better hedge themselves against fluctuations in output. This indicates
that the welfare losses due to output fluctuations are larger in emerging market

economies.

We also documented the correlations of main macroeconomic aggregates with
output to compare the business cycle properties of emerging market economies and
advanced countries. Our findings indicate that the correlations of main macroeco-
nomic aggregates with output are more similar for these two country groups, though
there are still some dissimilarities. Net exports are more counter-cyclical in emerging
market economies compared to advanced economies. Additionally, government con-
sumption is procyclical in emerging markets, while it is almost acyclical in advanced

economies.

In order to study the role of financial factors in the differences in volatility pat-
terns of advanced and emerging market economies, we develop a small open economy
real business cycle model with financial frictions. Financial frictions in the model
stem from limited enforceability of loan contracts in our model economy, similar to
Kiyotaki and Moore (1997). The firms in the model have access to international
financial markets but their ability to borrow is limited by a collateral constraint.
Total liabilities of the firm are not allowed to exceed a certain proportion of the

value of the capital stock which is used as collateral.

We consider the implications of two kinds of shocks in our model. We investigate
the consequences of productivity shocks and credit shocks, which is a specific type
of financial shocks. We obtain productivity shocks using the Solow residual of the
production function as it is the usual practice in the real business cycle literature. In
order to come up with the credit shocks, we follow a similar approach to Jermann and
Quadrini (2012) and obtain credit shocks in a model-consistent framework using the

collateral constraint of the firm. Random disturbances to the collateral constraint
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represent financial shocks in our model. The loan-to-capital ratio is proposed as an
indicator representing the favorability of financial conditions in this context and we
demonstrate with the time-series realizations of this indicator that it actually fits

well with the economic experience of the Turkish economy in our sample period.

Then we develop our theoretical model and we calibrate the model to the Turk-
ish economy, as a typical emerging market economy, using quarterly data for the
1998:Q1-2013:Q3 period. We analyze the quantitative implications of our theoreti-

cal model in this context.

We study the impact of productivity and financial shocks using two versions of
our theoretical model, which differ by the specification of the collateral constraint
the firms are facing. Model I uses a more standard collateral constraint, where
gross liabilities of the firm consisting of working capital loans and long-term credits,
cannot exceed a certain proportion of the value of collateral. Model II uses a different
collateral constraint which strengthens the link between investment decisions of the
firm and availability of external funding, which we argue to be more relevant in an

emerging economy context.

Both models have very similar mechanisms in the transmission of productivity
and financial shocks. A positive productivity shock to the economy leads to an
immediate increase in the marginal product of labor and capital. The increase in
the marginal product of labor leads to a simultaneous increase in labor demand and
the wage rate. Households can supply labor elastically so labor hours increase in
response to the productivity shock. Since capital stock is a predetermined variable, it
cannot immediately respond to the shock. However, the firm increases its investment
level on impact and the capital stock starts to build up starting from the next period.

Increases in both factors of production consecutively lead to an increase in output.
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Furthermore, both models successfully explain how improvements in financial
conditions affect emerging market economies favorably, while the deterioration of
financial conditions leads to a contraction of output. In very broad terms, a pos-
itive financial shock to the economy improves the ability of firms to borrow, since
it increases the amount of borrowing that can be backed by the same amount of
collateral. A positive financial shock can be interpreted as an increase in the risk
appetite of international creditors. Since the tightness of the borrowing constraint
enters the labor and investment demand decisions of the firm and introduces a wedge
in the marginal cost of these production factors, easing of the borrowing constraint
leads to an increase in the demand of these factors. Then, the following increase in
both factors of production translates into an increase in output. A negative shock

has symmetric effects on the economy and leads to a decline in output.

However, in Model I, the response of main macroeconomic aggregates to a pos-
itive financial shock is very limited in quantitative terms. Even though we assume
that the firm resorts to long-term borrowing for investment purposes in Model I,
there is no direct relationship between the availability of finance and investment.
Distributed profits act as an additional source of finance in bad times, since the
model allows for negative profits. Therefore the impact of the financial shock on the
tightness of the borrowing constraint is limited, so as the impact on investment and
employment decisions. This mechanism dwarfs the impact of the financial shock on

the economy.

Such a mechanism is not completely illogical. If the majority of the firms are
traded in the stock exchange and if firms can increase their cash flows by paying
negative profits to their shareholders in bad times, the financial shock does not have
a major impact on other macroeconomic aggregates. However, in the case of most
emerging markets, only a small minority of the firms is publicly traded and this

limits the ability of firms to increase their cash flows by appealing to shareholders.
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Therefore, a more direct link between the investment decision of firms and financing

conditions is considered to be more relevant for the emerging market context.

We study the impact of an alternative specification of the borrowing constraint
in Model II. The collateral constraint is modified in a way to strengthen the link
between investment decisions of the firm and availability of external funding. In
this framework, the borrowing constraint is more effective compared to the first case
and the quantitative implications of financial shocks are much larger. A positive
financial shock induces a stronger reduction in the marginal cost of labor and capital,
a stronger increase in their respective demand and consequently a significant increase

in output.

These findings demonstrate that the impact of financial shocks on an economy
crucially depends on the actual characteristics of the financial constraint the econ-
omy faces. If firms can use alternative sources of finance when external financial
conditions are unfavorable, the impact of the financial shocks is limited on real vari-
ables. The economy can overcome the unfavorable period without much damage to
employment, investment and output. However, conversely, if firms cannot resort to
alternative sources of finance in bad times, the negative impact of financial shocks

can be large.

This finding is in line with previous findings of Jermann and Quadirini (2012)
who show that the impact of financial shocks depend on the substitutability of debt
and equity which are alternative sources of funds for US firms and Dell’Ariccia, De-
tragiache and Rajan (2008) who provide empirical evidence in favor of the argument
that sectors more dependent on external finance are affected more severely during
banking crises compared to sectors less dependent on external finance and that the
differential effect is larger in developing countries and in countries with less access to

foreign finance. In a broader sense, these findings are also in line with the findings of

116



the literature on business cycle asymmetries which shows that the responses of the
financially more constrained non-tradable sector exceeds the responses of the less

constrained tradable sector over the business cycle (Giinay and Kiling, 2011).

Furthermore, we demonstrate that if the borrowing constraint is effective as in
the case of Model II, i.e. if firms cannot resort to alternative sources of finance in
bad times, financial shocks explain a significant portion of the volatility of both real
and financial variables in the considered economy. In our benchmark calibration
for the Turkish economy, financial shocks account for more than 20 per cent of the

volatility in output.

An interesting result of our study is related to the volatility reducing role of
financial constraints. If the borrowing constraint is not very effective as in the
case of Model I, productivity shocks lead to a considerable jump in output. On
the contrary, if the collateral constraint is more effective as in the case of Model
IT, the response of output is almost halved. If the positive productivity shock is
not accompanied by an improvement in the availability of finance, this reduces the

capacity of the economy to take advantage of increases in productivity.

Our study contributes to the literature in a number of dimensions. First, we doc-
ument the differences in the course of volatility between emerging market economies

and advanced countries, first part of which has been largely ignored in the literature.

Second, we extend the existing work investigating the business cycle implications
of financial shocks to the emerging economy context. In this regard, we investigate
the role of credit shocks using a small open economy real business cycle model which
is calibrated to the Turkish economy as a typical emerging market economy. This is
a very recent research area and to the best of our knowledge, our study is one of the

few investigating the role of credit shocks in an emerging market economy context.
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Third, we demonstrate that access to alternative sources of finance when bor-
rowing conditions deteriorate is crucial for macroeconomic effects of financial shocks.
In this sense, the actual form of the borrowing constraint that determines the effec-

tiveness of the constraint exposed by firms, matters a lot for the impact of financial

shocks.

Lastly, we recover credit shocks in a model-consistent framework and propose an
indicator representing the favorability of financial conditions an economy is subject

to.

Apparently, our study has some limitations. The theoretical model we develop
in this dissertation necessarily entails a high level of abstraction and deliberately
excludes many interesting questions closely related to our analysis. First and fore-
most, financial problems confronted by emerging market economies do not manifest
themselves only in drying up of credit supply which we label as financial shocks.
Most of the time the cost of available finance also increases dramatically as reflected
in the hikes in interest rate spreads of these countries. Furthermore, depreciation
of local currencies, which triggers strong balance-sheet effects, usually accompanies
the picture. We don’t dwell upon these dimensions of financial problems in order to
focus on the implications of the problems in the supply of credit. Second, we make
a step forward in quantifying financial shocks, but endogenizing these shocks goes

well beyond the scope of this dissertation.

There are very interesting areas for further research related to our study. It would
be very valuable to test the predictions of our theoretical model about the role of
the tightness of the borrowing constraint on investment and employment decisions
of firms using micro level firm data. Efforts toward understanding and documenting
the exact characteristics of the borrowing constraints confronted by firms would be

a very useful complementary research topic as it is crucial for the impact of financial
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shocks on the economy. A natural extension of our work would be developing a
two-sector small open economy version of the model in order to consider exchange

rate dynamics and balance-sheet effects in the transmission of financial shocks.

There are a number of important policy implications of this dissertation. First
and foremost, the findings point to the importance of diversifying sources of funds
for firms, since dependence on a certain financial source makes them quite fragile
against shocks hitting that specific source. In this sense, excessive dependence of
bank finance, i.e. credits, in emerging market economies needs to be alleviated.
Increasing internal funds through raising corporate savings and relying more on

equity finance could be areas that could help diversify financial sources of firms.
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APPENDICES

APPENDIX A

MACROECONOMIC VOLATILITY AT COUNTRY LEVEL

Table Al. Output Volatility in Advanced Countries, (%)

1970s 1980s 1990s 2000s 1970-2012
Australia 0.73 2.31 1.42 0.58 1.39
Canada 1.52 2.85 1.78 1.61 2.08
Finland 2.92 2.76 441 3.19 3.53
France 1.93 151 1.69 1.46 1.64
Germany 1.76 1.55 1.72 2.11 1.81
Great Britain 2.21 2.87 1.62 2.29 2.36
Japan 2.26 1.48 2.27 2.27 2.04
New Zealand 4.58 2.76 2.25 1.63 2.95
Portugal 3.67 3.95 3.33 1.63 3.15
United States 2.21 2.50 1.37 1.89 2.01
Advanced Countries 2.38 2.45 2.19 1.87 2.30
Table A2. Output Volatility in Emerging Markets, (%)
1970s 1980s 1990s 2000s 1970-2012

Argentine 2.62 4.39 7.10 7.01 5.60
Brazil 3.95 5.07 2.92 1.66 3.44
Chile 7.45 7.99 3.24 2.46 5.55
Colombia 2.02 2.20 2.90 2.78 2.53
Ecuador 5.73 3.58 2.62 2.44 3.64
India 3.14 1.86 1.90 2.13 2.28
Indonesia 1.42 3.07 6.38 2.23 3.91
Israel 4.29 1.87 1.89 2.88 2.78
Korea 3.29 3.03 3.55 1.31 2.99
Mexico 1.86 5.43 2.74 2.79 3.28
Malaysia 4.23 4.77 4.81 2.34 4.01
Peru 2.49 7.20 7.72 2.65 5.39
Philippines 2.15 6.62 2.23 1.57 3.47
Paraguay 2.89 5.93 1.88 4.61 4.06
Thailand 2.65 3.48 6.15 3.64 4.37
Turkey 3.62 3.31 3.35 5.32 3.93
Uruguay 341 7.18 4.49 4.94 5.32
Venezuela 4.75 4.50 3.52 9.11 5.75
South Africa 1.62 2.26 1.93 2.16 2.08
Emerging Markets 3.35 441 3.75 3.37 3.91
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Table A3. Consumption Volatility in Advanced Countries, (%)

1970s 1980s 1990s 2000s 1970-2012
Australia 1.45 0.99 0.91 0.92 1.06
Canada 217 2.29 1.45 0.66 1.73
Finland 1.97 2.99 4.01 1.37 2.70
France 1.29 1.05 1.23 0.40 1.05
Germany 1.72 1.81 0.86 0.86 1.41
Great Britain 2.11 2.37 1.50 1.50 2.12
Japan 2.08 0.85 1.18 0.83 1.34
New Zealand 4,01 2.14 1.85 2.29 2.60
Portugal 4.82 3.10 2.71 1.07 3.33
United States 1.24 2.21 1.11 1.10 1.59
Advanced Countries 2.28 1.98 1.68 1.10 1.89
Table A4. Consumption Volatility in Emerging Markets, (%)
1970s 1980s 1990s 2000s 1970-2012

Argentina 3.64 5.80 7.76 7.03 6.25
Brazil 4.26 4.37 2.80 1.63 3.29
Chile 9.69 7.64 3.84 2.80 6.29
Colombia 1.81 2.33 3.71 2.46 2.70
Ecuador 4.96 3.80 2.36 1.93 3.24
India 2.66 1.09 2.06 2.06 2.05
Indonesia 2.49 6.61 4.89 1.33 4.26
Israel 8.16 3.47 1.58 2.19 4.32
Korea 1.32 1.00 4.80 1.77 2.74
Mexico 1.80 5.36 4.23 2.70 3.58
Malaysia 3.73 8.89 5.98 2.93 5.55
Peru 4.32 8.23 7.10 1.82 5.70
Philippines 1.79 3.93 1.07 0.93 2.19
Paraguay 3.33 6.07 4.84 2.74 4.87
Thailand 2.63 3.66 5.77 2.96 3.92
Turkey 6.12 3.40 3.05 4.98 4.33
Uruguay 2.18 8.48 6.48 5.99 6.33
Venezuela 5.86 3.60 4.67 9.98 6.14
South Africa 2.62 1.86 1.62 2.55 2.12
Emerging Markets 3.86 4.71 4.14 3.20 4.20
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Table A5. Private Consumption Volatility in Advanced Countries, (%6)

1970s 1980s 1990s 2000s 1970-2012
Australia 1.64 1.33 0.91 1.20 1.27
Canada 2.53 3.00 1.50 0.89 2.09
Finland 2.53 3.79 4.27 1.81 3.19
France 1.44 141 1.69 0.61 1.38
Germany 2.10 1.95 1.09 1.05 1.69
Great Britain 2.76 3.57 2.02 1.73 2.75
Japan 247 1.13 1.31 0.95 1.62
New Zealand 4.67 2.66 2.05 2.60 3.02
Portugal 5.54 3.28 2.67 1.42 3.65
United States 1.89 2.45 1.16 1.60 1.93
Advanced Countries 2.76 2.46 1.87 1.39 2.26

Table A6. Private Consumption Volatility in Emerging Markets, (%)

1970s 1980s 1990s 2000s 1970-2012
Argentina 5.07 9.51 6.43 7.90 7.56
Brazil 431 4,54 3.91 2.19 3.71
Chile 12.16 9.72 4.32 3.17 7.83
Colombia 1.77 214 3.39 2.81 2.65
Ecuador 2.95 3.12 2.44 2.58 2.60
India 2.66 0.91 1.61 1.81 1.86
Indonesia 3.32 7.24 5.22 0.88 4.68
Israel 2.72 5.04 2.52 2.57 3.15
Korea 1.67 1.16 5.82 2.15 3.27
Mexico 1.81 5.90 4.88 3.08 4.00
Malaysia 4.23 9.34 6.32 3.58 6.00
Peru 4.12 8.73 6.98 2.03 5.78
Philippines 1.44 3.28 1.01 1.04 1.85
Paraguay 3.09 6.00 5.23 2.95 4.87
Thailand 2.18 3.89 7.03 3.87 4.60
Turkey 6.62 414 3.16 5.80 4.84
Uruguay 2.00 9.35 7.30 6.43 6.94
Venezuela 9.30 3.62 4.34 10.81 7.23
South Africa 3.15 2.57 2.35 2.94 2.67
Emerging Markets 3.93 5.27 4.44 3.61 453

Table A7. Relative Private Consumption Volatility

1970s 1980s 1990s 2000s 1970-2012
Emerging Markets (A) 3.93 5.27 4.44 3.61 453
Advanced Countries (B)  2.76 2.46 1.87 1.39 2.26
Relative Volatility (A/B) 1.42 2.14 2.37 2.60 2.00
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Table A8. Public Consumption Volatility in Advanced Countries, (%)

1970s 1980s 1990s 2000s 1970-2012
Australia 2.20 1.82 1.00 0.60 1.45
Canada 2.02 1.29 3.04 0.98 1.93
Finland 1.36 1.39 3.67 0.70 1.98
France 1.17 0.67 1.42 0.56 0.99
Germany 1.71 2.33 1.72 1.43 1.72
Great Britain 1.94 0.67 1.79 1.41 1.64
Japan 1.96 1.02 1.12 1.56 1.40
New Zealand 2.69 0.92 2.28 2.25 2.07
Portugal 2.96 2.94 3.24 1.31 2.87
United States 0.98 1.65 2.07 1.32 1.62
Advanced Countries 1.90 1.47 2.13 1.21 1.77

Table A9. Public Consumption Volatility in Emerging Markets, (%)

1970s 1980s 1990s 2000s 1970-2012
Argentina 2.93 8.12 15.25 4.15 9.27
Brazil 4,14 5.63 1.26 1.13 3.38
Chile 6.43 2.19 1.65 1.96 3.52
Colombia 5.90 4.84 10.16 291 6.22
Ecuador 13.22 6.19 2.83 3.29 7.17
India 4.39 3.97 5.85 4.84 4.62
Indonesia 6.65 5.59 8.08 6.04 6.28
Israel 13.28 5.30 1.26 2.46 6.78
Korea 1.14 3.33 1.71 1.83 2.32
Mexico 3.33 3.73 1.92 1.86 2.72
Malaysia 4.43 8.42 591 3.82 5.65
Peru 7.51 6.35 8.55 3.54 6.68
Philippines 6.49 7.58 4.16 3.98 5.98
Paraguay 8.63 7.70 4.96 4.81 7.60
Thailand 6.70 5.19 4.43 1.47 4.65
Turkey 8.22 10.70 3.21 2.97 6.76
Uruguay 6.81 4.18 3.26 4.44 4.61
Venezuela 10.35 4.45 7.47 7.63 7.33
South Africa 3.04 1.07 3.16 2.30 2.37
Emerging Markets 6.51 5.50 5.00 3.44 5.47

Table Al10. Relative Public Consumption Volatility

1970s 1980s 1990s 2000s 1970-2012
Emerging Markets (A) 6.51 5.50 5.00 3.44 5.47
Advanced Countries (B) 1.90 1.47 2.13 1.21 1.77
Relative Volatility (A/B) 3.43 3.74 2.35 2.84 3.09
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Table A1l. Gross Investment in Advanced Countries, (%)

1970s 1980s 1990s 2000s 1970-2012
Australia 7.37 7.44 6.35 5.13 6.54
Canada 5.10 10.54 5.16 7.06 6.96
Finland 10.74 10.40 15.27 8.12 11.36
France 5.81 7.43 7.80 6.02 6.61
Germany 6.09 5.18 4.50 6.84 5.69
Great Britain 6.53 10.68 6.21 8.64 7.89
Japan 5.19 5.91 5.87 5.70 5.57
New Zealand 18.08 9.75 10.76 8.79 11.82
Portugal 20.72 20.35 8.49 5.34 14.43
United States 7.58 7.31 5.13 7.83 6.83
Advanced Countries 9.32 9.50 7.55 6.95 8.37

Table A12. Gross Investment Volatility in Emerging Markets, (%)

1970s 1980s 1990s 2000s 1970-2012
Argentina 8.45 13.41 21.11 24.02 17.39
Brazil 9.00 12.87 14.07 9.51 10.94
Chile 25.60 33.81 11.43 10.57 21.27
Colombia 6.90 9.59 24.84 13.15 14.52
Ecuador 12.81 12.24 18.84 9.75 12.85
India 3.85 6.05 7.82 8.48 6.53
Indonesia 421 7.00 19.31 8.31 11.31
Israel 10.33 9.54 7.29 7.97 10.22
Korea 14.53 5.22 13.59 5.02 10.44
Mexico 7.09 20.58 14.45 6.96 12.61
Malaysia 10.99 22.40 21.54 531 16.32
Peru 20.02 26.32 17.42 12.83 18.93
Philippines 10.71 26.04 11.10 11.48 15.46
Paraguay 9.05 17.54 7.19 8.64 11.17
Thailand 9.54 10.55 28.01 16.90 17.93
Turkey 24.27 13.00 11.50 19.68 17.13
Uruguay 21.05 28.77 13.94 12.58 19.58
Venezuela 18.46 25.38 2471 32.79 24.25
South Africa 10.08 15.00 9.42 8.32 10.67
Emerging Markets 12.47 16.60 15.66 12.22 14.71

Table A13. Relative Gross Investment Volatility

1970s 1980s 1990s 2000s 1970-2012
Emerging Markets (A) 12.47 16.60 15.66 12.22 14.71
Advanced Countries (B) 9.32 9.50 7.55 6.95 8.37
Relative Volatility (A/B)  1.34 1.75 2.07 1.76 1.76

130



Table Al4. Investment in Advanced Countries, (%)

1970s 1980s 1990s 2000s 1970-2012
Australia 3.93 5.50 5.37 4.60 4.99
Canada 2.53 7.75 4.69 5.43 5.20
Finland 7.64 8.99 15.28 5.26 9.85
France 4.17 5.58 6.10 4.13 4,94
Germany 5.20 4.25 3.17 5.55 4.56
Great Britain 2.29 8.08 5.88 6.79 6.03
Japan 5.05 5.43 5.06 3.85 4,92
New Zealand 13.03 8.77 10.27 7.98 9.84
Portugal 7.97 12.78 7.19 4.82 8.46
United States 6.04 5.58 4.40 5.78 5.59
Advanced Countries 5.78 7.27 6.74 5.42 6.44
Table A15. Investment Volatility in Emerging Markets, (%)
1970s 1980s 1990s 2000s 1970-2012

Argentina 9.54 13.11 21.12 23.88 17.40
Brazil 9.04 12.58 9.02 6.83 9.20
Chile 14.65 22.36 10.22 8.77 14.33
Colombia 3.12 4.76 19.04 14.12 11.82
Ecuador 13.00 12.28 11.53 7.57 10.60
India 4.90 3.23 4.86 7.03 5.13
Indonesia 4.47 8.43 17.09 6.71 10.32
Israel 11.49 10.45 7.77 6.96 10.20
Korea 14.68 4.75 11.08 2.73 9.87
Mexico 6.86 18.11 12.63 6.08 11.19
Malaysia 11.46 23.40 21.70 4.06 16.74
Peru 16.20 17.12 19.08 11.50 15.62
Philippines 8.97 24.98 8.09 2.47 13.13
Paraguay 9.75 18.71 7.07 6.77 11.62
Thailand 7.64 10.27 25.37 15.64 16.48
Turkey 19.86 12.61 9.23 18.93 15.48
Uruguay 23.29 30.00 14.32 14.83 20.91
Venezuela 19.86 14.04 15.73 27.03 18.97
South Africa 5.88 10.42 7.47 8.30 7.89
Emerging Markets 11.30 14.30 13.29 10.54 12.99
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Table A16. Volatility of Net Exports in Advanced Countries, (%)

1970s 1980s 1990s 2000s 1970-2012
Australia 0.92 1.04 0.49 1.36 0.99
Canada 1.32 111 0.95 1.14 1.13
Finland 1.79 1.61 1.52 1.16 1.45
France 0.38 0.75 0.59 0.34 0.53
Germany 0.77 0.66 0.56 1.14 0.79
Great Britain 0.68 0.91 0.87 0.51 0.77
Japan 0.75 0.71 0.53 0.81 0.72
New Zealand 2.09 0.99 0.97 1.93 1.47
Portugal 1.24 1.73 0.95 1.02 1.42
United States 0.41 0.85 0.32 0.66 0.64
Advanced Countries 1.04 1.04 0.78 1.01 0.99
Table A17. Volatility of Net Exports in Emerging Markets, (%)
1970s 1980s 1990s 2000s 1970-2012

Argentina 1.37 3.03 3.85 4.16 3.26
Brazil 1.04 0.85 1.90 1.48 1.54
Chile 3.07 3.08 1.96 2.01 2.57
Colombia 1.07 1.82 3.54 1.36 2.10
Ecuador 5.69 3.01 2.42 2.29 3.39
India 0.78 0.62 1.15 0.83 0.88
Indonesia 3.90 5.24 2.57 1.12 3.59
Israel 2.66 1.87 1.21 1.35 1.89
Korea 1.37 1.39 3.21 0.83 1.86
Mexico 0.76 2.55 2.23 0.74 1.67
Malaysia 2.30 6.20 6.17 1.33 4.42
Peru 3.20 3.01 1.89 1.76 2.55
Philippines 1.96 2.39 1.33 2.68 2.06
Paraguay 3.75 4.55 3.81 3.61 4.04
Thailand 2.68 3.58 6.56 3.45 4.12
Turkey 0.86 1.19 1.29 2.40 1.52
Uruguay 1.19 2.48 2.13 2.49 2.16
Venezuela 8.90 3.16 3.42 5.64 541
South Africa 3.11 1.87 1.29 1.79 2.01
Emerging Markets 2.61 2.73 2.73 2.17 2.69
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APPENDIX B

DATA APPENDIX

Table B1. Employment and Labor Hours

Employment
Index of Hours Employment Index of Corrected for

Worked in Index in Average Average

Manufacturing Manufacturing Hours Hours

Employment Industry Industry Worked Worked

(Thousand (Thousand

Person) (2010=100) (2010=100) (2010=1) Person)

A B C D=B/C E=A*D

1998Q1 19,129 116.3 114.3 1.0171 19,457
1998Q2 19,193 120.2 117.9 1.0197 19,571
1998Q3 19,695 1235 119.8 1.0310 20,305
1998Q4 20,198 118.3 114.1 1.0371 20,948
1999Q1 20,313 103.4 105.4 0.9815 19,937
1999Q2 20,428 109.9 107.5 1.0228 20,894
1999Q3 19,939 107.6 106.9 1.0070 20,078
1999Q4 19,450 107.9 104.4 1.0328 20,088
2000Q1 17,957 100.2 99.0 1.0121 18,174
2000Q2 20,209 108.9 105.2 1.0351 20,919
2000Q3 20,615 108.6 106.6 1.0182 20,990
2000Q4 19,130 106.1 103.5 1.0247 19,602
2001Q1 18,222 96.8 97.7 0.9909 18,056
2001Q2 20,105 96.0 95.8 1.0013 20,132
2001Q3 20,834 94.9 94.8 1.0010 20,855
2001Q4 18,724 925 91.8 1.0078 18,869
2002Q1 17,533 90.9 90.9 0.9996 17,525
2002Q2 19,873 98.8 95.9 1.0302 20,473
2002Q3 20,649 99.0 98.0 1.0094 20,844
2002Q4 19,586 99.2 97.2 1.0204 19,985
2003Q1 18,308 95.8 95.6 1.0025 18,354
2003Q2 19,621 100.3 97.7 1.0266 20,142
2003Q3 20,267 100.6 99.4 1.0122 20,515
2003Q4 18,820 99.1 96.8 1.0240 19,273
2004Q1 17,998 98.7 96.3 1.0252 18,452
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2004Q2
2004Q3
2004Q4
2005Q1
2005Q2
2005Q3
2005Q4
2006Q1
2006Q2
2006Q3
2006Q4
2007Q1
2007Q2
2007Q3
2007Q4
2008Q1
2008Q2
2008Q3
2008Q4
2009Q1
2009Q2
2009Q3
2009Q4
2010Q1
2010Q2
2010Q3
2010Q4
2011Q1
2011Q2
2011Q3
2011Q4
2012Q1
2012Q2
2012Q3
2012Q4
2013Q1
2013Q2
2013Q3

20,066
20,686
19,778
18,988
20,598
20,740
20,057
18,944
20,873
21,221
20,695
19,688
21,321
21,525
20,466
19,864
21,842
22,068
20,999
19,779
21,455
22,108
21,741
21,267
23,055
23,195
22,854
22,802
24,445
24,884
24,267
23,338
25,282
25,367
25,291
24,546
26,130
25,960

103.5
102.9
101.8
99.2

102.5
102.3
103.8
100.7
104.1
104.5
106.1
106.4
109.1
108.9
109.3
109.8
110.4
107.3
102.6
94.0

94.7

95.7

96.9

95.9

100.0
100.7
103.3
104.2
106.8
106.3
108.8
110.0
111.0
110.1
112.5
1125
114.4
113.6

100.4
101.6
98.8
98.1
99.8
100.5
100.9
100.2
102.1
103.4
103.7
104.5
106.1
107.3
106.9
106.6
107.9
106.1
102.7
95.7
94.6
95.8
95.7
95.8
99.1
101.9
103.2
103.9
106.2
108.3
109.3
109.8
111.9
1134
113.7
114.1
116.1
118.0

1.0316
1.0127
1.0303
1.0107
1.0263
1.0177
1.0280
1.0049
1.0202
1.0103
1.0229
1.0177
1.0275
1.0150
1.0229
1.0298
1.0233
1.0115
0.9986
0.9825
1.0016
0.9998
1.0126
1.0011
1.0091
0.9890
1.0011
1.0030
1.0059
0.9811
0.9957
1.0020
0.9914
0.9708
0.9896
0.9857
0.9853
0.9626

20,699
20,948
20,378
19,191
21,140
21,108
20,619
19,037
21,294
21,439
21,168
20,036
21,908
21,847
20,935
20,456
22,351
22,322
20,969
19,434
21,489
22,103
22,016
21,291
23,265
22,939
22,879
22,871
24,590
24,415
24,162
23,384
25,066
24,627
25,028
24,194
25,747
24,990
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Table B2. Gross Fixed Capital Formation and Capital Stock

(at 1998 Prices, Thousand TL)

Gross Fixed Capital ~ Gross Fixed Capital

Formation Formation (SA) Capital Stock
1998Q1 3,714,639 4,244,689 118,787,392
1998Q2 4,168,754 4,093,880 120,573,643
1998Q3 4,108,398 3,975,133 122,206,446
1998Q4 4,054,858 3,772,541 123,604,938
1999Q1 2,951,597 3,368,720 124,572,440
1999Q2 3,430,851 3,382,491 125,534,919
1999Q3 3,370,064 3,269,443 126,365,652
1999Q4 3,693,292 3,422,765 127,333,569
2000Q1 3,252,105 3,695,498 128,555,415
2000Q2 4,049,998 4,006,957 130,064,984
2000Q3 4,172,863 4,065,793 131,604,063
2000Q4 4,319,158 3,999,715 133,047,166
2001Q1 2,956,658 3,332,429 133,794,948
2001Q2 2,740,504 2,716,004 133,911,779
2001Q3 2,708,579 2,650,457 133,960,792
2001Q4 2,654,706 2,465,305 133,823,702
2002Q1 2,616,017 2,923,334 134,147,303
2002Q2 3,121,644 3,090,127 134,631,411
2002Q3 3,259,811 3,196,352 135,212,339
2002Q4 3,687,101 3,456,785 136,042,416
2003Q1 2,890,447 3,196,681 136,596,262
2003Q2 3,388,120 3,338,859 137,281,528
2003Q3 3,772,459 3,710,512 138,325,134
2003Q4 4,430,735 4,188,509 139,826,464
2004Q1 4,151,260 4,564,166 141,674,285
2004Q2 4,845,003 4,744,849 143,666,891
2004Q3 4,712,520 4,645,643 145,521,583
2004Q4 4,880,348 4,652,605 147,347,205
2005Q1 4,633,742 5,067,751 149,552,508
2005Q2 5,551,684 5,409,903 152,057,123
2005Q3 5,649,527 5,582,713 154,685,891
2005Q4 5,986,634 5,730,068 157,410,946
2006Q1 5,528,656 6,029,732 160,382,727
2006Q2 6,350,910 6,181,294 163,448,339
2006Q3 6,358,586 6,285,636 166,558,738
2006Q4 6,476,316 6,214,951 169,538,028
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2007Q1
2007Q2
2007Q3
2007Q4
2008Q1
2008Q2
2008Q3
2008Q4
2009Q1
2009Q2
2009Q3
2009Q4
2010Q1
2010Q2
2010Q3
2010Q4
2011Q1
2011Q2
2011Q3
2011Q4
2012Q1
2012Q2
2012Q3
2012Q4
2013Q1
2013Q2
2013Q3

5,662,849
6,453,155
6,482,354
6,882,450
6,077,959
6,321,455
5,920,726
5,592,154
4,384,595
4,775,438
4,842,413
5,355,581
5,139,029
6,158,873
6,331,162
7,641,513
7,095,727
7,891,319
7,263,793
7,575,447
6,990,789
7,552,097
7,022,056
7,446,976
7,165,149
7,851,061
7,442,275

6,152,866
6,286,902
6,422,627
6,594,058
6,589,794
6,160,388
5,893,685
5,350,791
4,731,455
4,649,635
4,851,418
5,127,975
5,511,487
5,978,163
6,391,430
7,335,717
7,553,466
7,635,653
7,384,210
7,290,097
7,400,762
7,284,966
7,177,653
7,175,468
7,560,089
7,565,589
7,629,847

172,397,356
175,335,173
178,351,643
181,480,944
184,545,190
187,120,502
189,379,081
191,050,891
192,070,887
192,989,248
194,091,551
195,448,998
197,163,586
199,311,541
201,831,037
205,245,873
208,812,120
212,391,275
215,649,456
218,750,228
221,901,428
224,875,615
227,684,712
230,437,052
233,520,544
236,549,636
239,584,140
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APPENDIX D

TURKISH SUMMARY

Yiikselen piyasa ekonomileri ve gelismis ekonomiler makroekonomik oynaklik
(volatilite) acisindan farkli 6zellikler gostermektedir. 1980’lerden itibaren iiretimin
oynaklig1 gelismis ekonomilerde 6nemli oranda azalmistir. Bu olgu, 6ncelikle ABD
ckonomisinde gdzlemlenmis ve “Biiyiik itidal” (“Great Moderation™) olarak
adlandirilmistir (Stock ve Watson, 2002). Daha sonra bu olgunun, ABD disindaki
pek cok gelismis ekonomi agisindan da gecerli oldugu gosterilmistir. Gelismis
ekonomilerin is ¢evrimi oynakliginda gbzlemlenen bu gerilemenin zamanlamasi,
nedenleri ve siiriikleyici dinamikleri makroeokonomi yazininda genis olarak ele

alinmistir.

Is cevrimi oynakliginda gdzlemlenen gerilemeye iliskin agiklamalar temelde i¢
kategori altinda toplanmaktadir. Stock ve Watson (2002) bu kategorileri, ekonominin
yapisinda meydana gelen degisiklikler, makroeokonomik politikalardaki iyilesme ve
1yl sans faktorii olarak ifade etmektedir. Sektorel yapinin, oynakligi yiiksek olan
sektorlerden oynaklig1 daha diisiik olan sektorlere kaymast; stok yonetimi konusunda
saglanan ilerlemeler; faiz tavanlarinin kaldirilmasi, tiiketici finansmaninda
kontrollerin kaldirilmas: ve ipotekli konut finansmaninda ikincil piyasanin olusmasi
gibi finansal piyasalarda meydana gelen kurumsal degisimler, ekonomik yapida
oynakligin azaltilmasina yardimci olan degisiklikler olarak degerlendirilmektedir.
Para ve maliye politikas1 uygulamalariin iyilesmesi ayni siirece politika alaninda
destek saglayan unsurlar olarak goriilmektedir. Diger taraftan, gelismis ekonomilerin
anilan tarihlerde onceki doneme kiyasla daha kiiciik dis soklara maruz kalmasi da
makroekonomik oynakligin azaltilmasina yardimer olan sans faktorii olarak

degerlendirilmektedir.

Ancak, gelismis ekonomilerde “Biiyiik Itidal” siireci yasanirken yiikselen
piyasa ekonomilerinde makroekonomik oynaklik agisindan ne tiir gelismeler

yasandigi literatiirde yeterince tartisilmamistir. Buna karsilik, temel makroekonomik
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gostergelerin - uzun  donem  egilimleri  etrafinda  dalgalanmalar1  olarak
tanimlanabilecek makroekonomik oynaklik, bu donemde de yiikselen piyasa
ekonomilerinin ayirt edici bir 6zelligi olmaya devam etmistir. Makroekonomik
oynaklig1 6lgmek icin kullanilan spesifik dlciitten bagimsiz olarak, gelismekte olan
ekonomiler tim ekonomik alanlarda gelismis ekonomilerden daha fazla oynaklik
sergilemektedir. Gelismekte olan ekonomiler makroekonomik g¢iktilar, politika ile
ilintili alanlar ve maruz kaldiklar1 dis soklar agisindan daha oynaktir (Gavin ve
Hausmann, 1998).

2007°de ABD’de patlak veren ve kisa siirede tiim diinya ekonomisini
etkilemeye baslayan kiiresel finansal kriz sonrasinda, “Biiyiik Itidal” siireci olarak
adlandirilan iyimser anlati zemin kaybetmistir. ABD’deki finansal c¢alkanti
sonrasinda, gelismis llkeler de dahil olmak iizere diinya ekonomisi ciddi bir
istikrarsizlik donemi yasamistir. Biitlin finansal piyasalar kiiresel finansin
merkezindeki bu gelismelerden agir bir bigimde etkilenmistir. Finansal piyasalardaki
sorunlar ekonominin diger alanlarina sirayet etmis ve diinya ekonomisi ¢ok calkantili
bir doneme girmistir. Bu siirecte gelismis ekonomilerin pek ¢ogu onemli biiyliime
kayiplarina ugramis ve makroekonomik oynakliklarinda bir artisa maruz
kalmislardir. Diger taraftan, “Biiyiik itidal” déneminden fazla yararlanamayan

yiikselen piyasa ekonomileri de bu gelismelerden 6nemli derecede zarar gormiistiir.

Yakin donemde yasanan bu gelismeler, daha 6nce makroekonomik oynakligin
azalmasmin nedenleri arasinda gosterilen finansal piyasalardaki kurumsal
degisikliklerin, Onemli bir makroekonomik oynaklik kaynagi olabilecegini
gostermistir. Bu siire¢, finansal piyasalarin soklara kaynaklik etmek, bu soklar
bliylitmek ve soklar1 ekonominin diger alanlarina yaymak ag¢isindan muazzam bir rol
oynayabilecegini ortaya koymustur. Bu gelismeler, sasirtict olmayan bir bigimde, is
cevrimlerinin potansiyel bir kaynagi olarak finansal piyasalara ve bu piyasalarda

dogan finansal soklara olan ilgiyi artirmistir.

Bu calismanin  iki temel amaci bulunmaktadir. Oncelikle, gelismis
ekonomilerde ve yiikselen piyasa ekonomilerinde makroekonomik oynakligin

seyrine iliskin olgular1 ortaya koymak ve ylikselen piyasa ekonomilerin
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performansini gelismis ekonomilerle karsilastirmak amaglanmaktadir. ikinci olarak
ise, Tiirkiye ekonomisine kalibre edilen ve kredi kisit1 iceren dinamik stokastik bir
genel denge modeli vasitasiyla yiikselen piyasa ekonomilerindeki is ¢evrimlerinin
incelenmesi ve bu model ¢ercevesinde finansal soklarin makroekonomik etkilerinin

analiz edilmesi amaclanmaktadir.

Calismanin ikinci bolimiinde gelismis eckonomiler ve yiikselen piyasa
ekonomilerinde makroekonomik oynakligin seyrine iliskin detayli bir analiz
sunulmaktadir. Bu boliimde makroekonomik oynakligin baslica gostergesi olarak
ekonomideki hasila diizeyinin oynakligina odaklanilmakta, ayrica hasilada gézlenen
oynaklik harcama bilesenleri agisindan da incelenmektedir. Bu baglamda, 1970-2012
donemi i¢in 10 gelismis iilke (Avustralya, Kanada, Finlandiya, Fransa, Almanya,
Japonya, Yeni Zelanda, Portekiz, Ingiltere, ABD) ve 19 yiikselen piyasa
ekonomisinden (Arjantin, Brezilya, Kolombiya, Sili, Ekvator, Hindistan, Endonezya,
Israil, Kore, Malezya, Meksika, Peru, Filipinler, Paraguay, Tayland, Tiirkiye,
Uruguay, Venezuela, Giliney Afrika) olusan bir 6rneklem analiz edilmektedir.
Gelismis iilkeler ve yiikselen piyasa ekonomileri iki ayr1 grup olarak
degerlendirilmekte ve bu iilke gruplarinin makroekonomik oynaklik acisindan

deneyimleri kiiresel finansal kriz dncesi ve sonras1 donem i¢in tartisilmaktadir.

Is ¢evrimleri literatiiriinde gelismis iilkelerle gelismekte olan iilkelerdeki
makroekonomik oynakligi mukayese eden baska calismalar da bulunmaktadir
(Agenor, McDermott ve Prasad (2000), Rand ve Tarp (2002), Aguiar ve Gopinath
(2007)). Ancak, bu caligmalar sdz konusu gruplarin 6rneklem doénemi boyunca
ortalama oynakliklarmi karsilagtirmakla yetinmekte, zaman igerisinde oynakligin
nasil seyrettigine iliskin bilgi tasimamaktadir. Buna karsilik, bu calisma gelismis
iilkeler ve yiikselen piyasa ekonomilerinde makroekonomik oynakligin zaman
icerisindeki seyrine odaklanmaktadir. Bu nedenle, hasilanin devresel bilesenini
kaydirarak hesaplanan standart sapma (rolling standard deviation of the cyclical
component of output), makroekonomik oynakligin temel gostergesi olarak
kullanilmaktadir. Bu gdstergenin en dnemli avantaji, zaman igerisindeki meydana

gelen gelismelere iligkin degerlendirme yapma imkani vermesidir.
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Bulgularimiz, lilke bazinda farkliliklar olmakla birlikte, gelismis ekonomilerde
en azindan 1990’11 yillardan itibaren makroekonomik oynakligin azaldigi tezini
desteklemektedir. Bu egilim kiiresel finansal krize kadar devam etmis, ancak kiiresel
finansal krizle birlikte sona ermis ve hatta tersine donmiistiir. Makroekonomik
oynaklikta 2007 yilindan sonra gozlenen artis onceki donemin kazanimlarini geri
alacak boyutlardadir (Sekil 2.2). Bu gelismelere paralel olarak, kriz sonrasi siiregte

“Biiyiik itidal” fikrini sorgulayan calismalarda da bir artis goriilmektedir.

Yiikselen piyasa ekonomileri ic¢in hesaplanan makroekonomik oynaklik
gostergeleri, gelismis ekonomilerdeki durumun aksine, bu iilkelerin bahsi gecen
itidal doneminden yeterince faydalanamadiklarina isaret etmektedir. Bir¢ok ylikselen
piyasa ekonomisinin ciddi ekonomik krizler yasadigi 1990’lar, yiikselen piyasa
ekonomileri agisindan oldukg¢a calkantili bir donem olarak ortaya g¢ikmaktadir.
Yiikselen piyasa ekonomilerinin makroekonomik oynakliginda ancak 2000’li
yillardan itibaren bir azalma goriilmektedir. Kiiresel finansal kriz sonrasinda, bir
grup olarak yiikselen piyasa ekonomilerinin oynakliginda bir artig goriilmemektedir
(Sekil 2.6). Uluslararasi finansal piyasalarla gelismis tilkelerle ayn1 derecede entegre
olmayan ylikselen piyasa ekonomileri, kiiresel finansal krizin etkilerinden bir dl¢iide
muaf kalabilmistir. Ancak, genel resim iilkeler bazinda Onemli farkliliklar
gostermektedir.  Ornegin  Tiirkiye ekonomisindeki durum incelendiginde,
makroekonomik oynakligin olduk¢a yiliksek oldugu ve 1980’lerin ortalarindan
itibaren bir artig egilimi sergiledigi goriilmektedir (Sekil 2.8).

Iki iilke grubunun makroekonomik oynaklik seviyeleri birbiri ile
karsilastirildiginda, yiikselen piyasa ekonomilerinde oynaklik diizeyinin neredeyse
tiim 6rneklem boyunca gelismis ekonomilerden daha yiliksek oldugu goriilmektedir.
Yiikselen piyasa ekonomilerinde oynaklik sadece 1993, 2009, 2010 ve 2011
yillarinda  gelismis  ekonomilerden daha diisik olarak  hesaplanmistir.
Makroekonomik oynaklik harcama bilesenleri acisindan karsilastirildiginda,
yiikselen piyasa ekonomilerinin tiiketim, yatirnm ve net ihracat kalemlerinin her
birinde, tim orneklem boyunca gelismis ekonomilerden daha oynak oldugu

goriilmektedir. 1970-2012 doneminde, yiikselen piyasa ekonomileri gelismis
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ekonomilere gore hasila acisindan 1,7 kat; toplam tiiketim agisindan 2,2 kat; gayri
safi sabit sermaye olusumu agisindan 1,8 kat; net ihracat acisindan 2,7 kat daha fazla

oynaklik sergilemektedir (Tablo 2.1-2.4).

Is ¢evrimleri literatiirii agisindan énemli bir diger gosterge de 6zel tiiketimin
oynakliginin hasilanin oynakligma oramidir. Ozel tiiketimin goreceli oynakligini
gosteren bu oranin 1°den diisiik olmasi tiiketicilerin hasila oynakliklarina karsi
kendilerini bir 6l¢iide koruyabildiklerini, 1’den biiyiik olmasi ise tiiketicilerin hasila
oynakliklarindan daha fazla etkilendiklerini gostermektedir. Geligmis {ilkelerde
neredeyse tiim Orneklem boyunca 1’in altinda seyreden bu oran, ylikselen piyasa
ekonomilerinde siirekli bir sekilde 1’in iizerinde seyretmektedir (Sekil 2.13). Bu

durum, hasiladaki dalgalanmalarin refah etkilerini artirmaktadir.

Calismanin ii¢lincli boliimiinde, finansal siirtiinmeler igceren bir agik ekonomi is
cevrimi modeli (small open economy real business cycle model with financial
frictions) gelistirilmekte ve model tipik bir yiikselen piyasa ekonomisi olarak
degerlendirilen Tiirkiye ekonomisine kalibre edilmektedir. Bu model vasitasiyla,
ikinci boliimde yiikselen piyasa ekonomileri baglaminda empirik olarak sunulan

makroekonomik oynaklik olgusunda finansal soklarin rolii incelenmektedir.

Uciincii ~ boliimde  gelistirdigimiz ~ model,  finansal siirtiinmelerin
makroekonomik dalgalanmalardaki roliinii inceleyen finansal siirtiinmeler (financial
frictions) literatiirii ile yakindan ilintilidir. Bu calismalarda finansal siirtiinmeler,
genel olarak bor¢ sozlesmelerinin uygulanabilirligine iliskin sorunlar ya da borg alan
ile bor¢ veren arasindaki bilgi asimetrisinden dogmakta ve bor¢lanma ya da teminat
kisiti olarak modellenmektedir (Kiyotaki ve Moore (1997), Carlstrom ve Fuerst
(1997). Bu modellerde varlik fiyatlari ile bor¢lanma kisitlarinin etkilesimi, soklarin
etkisini kuvvetlendirmekte ve ekonomide ge¢ici soklarin kalict etkilere yol agmasina
neden olmaktadir. Literatiirin bu kolu esas olarak finansal siirtiinmelerin
ekonominin diger alanlarinda dogan soklarin iletimi ve kuvvetlendirilmesindeki

roliini incelemektedir.
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Literatiiriin daha yeni bir kolu ise finansal sektdrde dogan soklarin etkilerini
incelemeye yoOnelmistir. Bu caligmalarda finansal piyasalar, yalnmizca diger
alanlarinda dogan soklar1 iletmemekte ayni zamanda ekonominin karsi karsiya
kaldig1 soklarin bir diger kaynagi olarak ele alinmaktadir. Yiikselen piyasa
ekonomileri baglaminda, bu agidan oncelikle analiz edilen alan faiz orami soklari
olmustur (Neumeyer ve Perri (2005), Uribe ve Yue (2006), Tiryaki (2011)). Kiiresel
kriz sonrasinda ise kredi soklarmmin makroekonomik sonuglart is ¢evrimi
literatiiriinde ilgi ¢ekmeye baglayan bir diger alan olmustur (Jermann ve Quadrini
(2012)). Bu alanda yapilan c¢alismalar halihazirda biiyiik oranda gelismis {ilke
baglami ile sinirli bulunmaktadir. Bu c¢alisma, kredi soklarini yiikselen piyasa

ekonomisi baglaminda ele almakta ve bu acidan literatiire katk1 saglamaktadir.

Finansal siirtinmeler literatiiriindeki pek ¢ok calismanin aksine, bu ¢alismada,
finansal siirtlinmelerin yalnizca ekonominin diger sektorlerinde ortaya ¢ikan soklarin
iletilmesindeki rolii incelenmemektedir. Ayni zamanda, finansal sektoriin

kendisinden dogan soklarin makroekonomik sonuglari ele alinmaktadir.

Yiikselen Pivasa Ekonomileri icin Kredi Kisit1 Modeli

Modelimizde (Model I) firmalar ve hanehalklari olmak {izere iki tip temsili
ekonomik ajan bulunmaktadir. Modelde her iki ajan da uluslararasi finansal
piyasalardan borglanabilmekte, tiiketim ve iretim kararlarin1 optimize ederken
bor¢lanma imkanindan da faydalanabilmektedir. Ancak firmalarin bor¢glanmasi bir
teminat  kisitr/kredi  kisitt - (collateral  constraint/credit  constraint) ile
siirlandirilmaktadir. Ekonomideki finansal siirtlinmeler firmanmn tabi oldugu
teminat kisitindan kaynaklanmaktadir. Yiikselen bir piyasa ekonomisini temsil eden
modelde kiiciik agik ekonomi varsayimi yapilmaktadir. Bu nedenle s6z konusu
ekonomi uluslararasi faiz oranlari lizerinde belirleyici olamamakta ve her iki ajan da

uluslararasi faiz oranlarini veri olarak kabul etmektedir.
Hanehalklar

Modelde hanehalklar1 sektorii oldukga standart bir bicimde tanimlanmaktadir.

Hanehalklar isgiicii piyasasina emek arz edip ticret geliri elde etmekte ve firmanin
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sahibi sifatiyla firma tarafindan dagitilan karlar1 almaktadir. Hanehalklarinin, ayrica,

uluslararasi sermaye piyasalarina erisimi olup bor¢lanma imkani bulunmaktadir.

Hanehalklar1 zamanlararas1 faydalarini (intertemporal utility) maksimize
edecek sekilde her donem igin tiiketim, emek arzi ve bor¢glanma miktar1 kararlarini
verir. Hanehalkinin amag fonksiyonu asagidaki gibi gosterilebilir:

MaX e, 1,bty Eo ;io (ﬂh)tu(ct’ lt) )

Hanehalki ama¢ fonksiyonunu maksimize ederken biitce kisitina tabidir. (2)
numarali denklemde gosterilen biitge kisitina gore, hanehalkinin tiiketim harcamalari
ile 6nceki déonem alinan borcun anapara ve faiz 6demelerinin toplamu, ticret gelirleri,

dagitilan karlar ve yeni bor¢ miktarini asamaz.
Ct"’Rtflel Stht-i—TL't-i-b{_'—K(b{_') tZO,...,OC (2)

(1) ve (2) numarali denklemler hanehalkinin optimizasyon problemini
tanimlamaktadir. Hanehalki probleminin tiiketim, emek arzi ve hanehalki
bor¢clanmasina gore {ic adet birinci derece kosulu (first order condition)

bulunmaktadir. Hanehalki probleminin birinci derece kosullar1 asagidaki gibidir:
Ci—ylt)™7 =4 ©)

l//l)'g_l Ci—yl)™ = AWy (4)

Hanehalkinin tiiketim agisindan birinci derece kosulunu gosteren (3) numaralt
denkleme gore marjinal tiiketimden saglanan fayda (denkligin sol tarafi), biitce
kisitinin Lagrange ¢arpanina esit olmaktadir. Bir baska ifadeyle marjinal tiiketimden
saglanan fayda biitce kisitin1 bir birim gevsetmenin maliyetine esitlenmektedir.
Hanehalkinin emek arzi agisindan birinci derece kosulunu gosteren (4) numarali
denkleme gore ek bir zaman birimi ¢aligmanin maliyeti (denkligin sol tarafi), o

sirede calismayla elde edilen gelirin marjinal faydasina esit olmaktadir.
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Hanehalkinin borglanma agisindan birinci derece kosulunu gosteren (5) numarali
denkleme gore ek bir birim bor¢lanmanin getirisi (denkligin sol tarafi), gelecek

donem o borcu faiziyle birlikte geri 6demenin marjinal maliyetine esitlenmektedir.
Firmalar

Modelde temsili firma emek ve sermaye girdilerini kullanarak ekonomideki tek
malin liretimini yapmaktadir. Firmanin {iretim fonksiyonu olgege gore sabit getirisi

olan Cobb-Douglas tipi bir tiretim fonksiyonudur.
Yo = Ak (L4 7)) 0<a<l 6)

Uretim fonksiyonunda V; iiretim diizeyini, A; ekonomideki verimlilik diizeyini,
ki.y t donemindeki tiretimde kullanmak Uzere t-1 doneminin sonunda elde bulunan
sermaye stokunu, | emek zamanini ve (l1+y) emek verimliligini artiran teknik

ilerlemeyi (labor augmenting technical progress) temsil etmektedir.

Firma, hanehalkinin emegini kiralamakta ve karsiliginda ekonomide gegerli
ticret diizeyini (W; ) 6demektedir. Ancak, iicretlerin belirli bir oran1 (6w |) tiretim
gerceklesmeden oOdendigi i¢in, firma bu Olclide isletme sermayesine ihtiyag
duymakta (working capital requirement) ve bunu gegerli faiz oranindan (Ry)
borglanarak karsilamaktadir. Firma kalan ticretleri ((1-6)w¢l;) donem sonunda, briit

borcunu (RiOw ly) ise bir sonraki donemin basinda geri 6demektedir.

Firma sermaye stokunun sahibi oldugu i¢in sermaye karsiliginda rant 6demez,
ancak donem sonunda firmanin sahibi olan hanehalklarina dénem karlarini (7)

dagitir.

Firma sonsuz bir zaman ufkunda kar akimlarinin bugiinkii degerini maksimize
edecek sekilde her donem i¢in emek talebi, sermaye talebi ve bor¢glanma miktar

kararlarimi verir. Firmanin amag fonksiyonu agagidaki gibi gosterilebilir:

MaX g, kbFy Eo 20y Uﬁ)t(%) Tt 7)

Firma amag fonksiyonunu maksimize ederken hem nakit akim kisitina hem de

teminat kisitina tabidir.
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tht + Rt—lbjl;:_]_ + (Rt — 1)0Wt|t + it + 7w < Yt + b{: (8)

(8) numarali denklemde gosterilen nakit akim kisitina gore, toplam ficret
O0demeleri, onceki donem almman borcun anapara ve faiz Odemeleri, isletme
sermayesine karsilik 0denen faiz miktari, yatirim miktar1 ve dagitilan karlarin
toplami, iiretim ve yeni bor¢ miktarmninin toplamimi asamaz. Nakit akim kisitt

modelde her donem igin gecerlidir.

Firma ayrica ekonomideki finansal siirtiinmeleri temsil eden bir teminat
kisitina/kredi kisitina tabidir. Finansal siirtiinmelerin modellenmesinde bu alanin
baslica ¢aligmalarindan olan Kiyotaki ve Moore (1997) takip edilmektedir. Model
ekonomimizde, firmalarin uluslararasi sermaye piyasalarina erigimi bulunmakta,
ancak firmalarin bor¢lanma imkanlar1 bir ipotek kisiti ile sinirlandirilmaktadir. Her
bir dénem i¢in, firmanin toplam yiikiimliiliikkleri (yani kullanabilecegi toplam kredi
miktar1), teminat olarak kullanilan sermaye stokunun degerinin belirli bir oranim

asamamaktadir.
Rt(b{: +0wily) < mEi(Qekia) 9)

(9) numarali denklemde gosterilen teminat kisitina gore, firmanin isletme
sermayesi ve diger amaclarla aldig: briit borglar, bir dnceki donemin sonunda sahip
oldugu sermaye stokunun degerinin belirli bir oranimi asamaz. (9) numarali
denklemde yer alan ve kredi/sermaye oranini temsil eden m; degiskeni ekonomide
finansal kosullarin ne derecede olumlu oldugunu gostermektedir. m; degiskeninin
yiiksek degerler almasi firmanin karsilastigi finansal kosullarin olumlu oldugunu,
uluslararas1 finansal piyasalardan kolayca borg¢lanabildigini gostermektedir. m;
degiskeninin diisiik degerler almasi ise finansal kosullarin sikilastigini ve firmanin

istedigi ol¢lide bor¢lanamayabilecegini ifade etmektedir.

Yatirim ve iliretim fonksiyonlar1 veriyken (7), (8) ve (9) numarali denklemler
firmanin optimizasyon problemini tanimlamaktadir. Firma probleminin emek talebi,
sermaye talebi ve firma bor¢lanmasina gore ii¢ adet birinci derece kosulu (first order

condition) bulunmaktadir. Problemin birinci derece kosullar1 asagida sunulmaktadir:
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(1-a)2t = W +0(R — 1) + OR0)

<%§>[1+¢(E%I—1>CL+ﬂJ

- 2
= (Ef)(l/{gl >|:017£1 + 8;% + %(14‘7’){( kEHtl ) - 1} +.ut+1mt+lqt+l(lle):|

(F)-uR) = Bp(3) s

(10)

(11)

(12)

Firmanin emek agisindan birinci derece kosulunu gosteren (10) numaralt
denkleme gore emegin marjinal verimi (denkligin sol tarafi), emegin marjinal
maliyetine esit olmaktadir. Ekonomide herhangi bir siirtlinmenin olmadigr durumda
emegin marjinal maliyeti dogrudan licret diizeyine esit olurken, modelimizde iicret
dist unsurlara da bagli olmaktadir. Firmanin karst karsiya oldugu isletme sermayesi
kosulu ve teminat kisiti firma agisindan ek maliyetler yaratmakta ve marjinal
maliyetin {icretten farklilagmasina neden olmaktadir. Bu denklem modelimizde
finansal soklarin aktarim mekanizmasi agisindan Onem tagimaktadir. Teminat
kisitinin Lagrange c¢arpanit olan g firmalarin karsi karsiya kaldiklart finansal
kosullara gore farklilasmakta ve finansal soklarin reel etkiler yaratmasina sebep
olmaktadir. Finansal kosullarin kotiilesmesi durumunda teminat kisit1 daha siki hale
gelerek u; degerinde artisa sebep olmakta ve firmalar artan maliyet nedeniyle emek

taleplerini azaltmaktadir.

Firmanin sermaye acisindan birinci derece kosulunu gosteren (11) numarali
denkleme gore sermayeyi bir birim artirmanin marjinal maliyeti (denkligin sol
taraf1), sermayeyi bir birim artirmanin marjinal getirisine esit olmaktadir. Teminat
kisitinin Lagrange ¢arpant olan yu bu denklemde de yer almaktadir. t doneminde
sahip olunan sermaye t+1 doneminde teminat olarak kullanilabilmekte ve bu nedenle
ek bir getiriye sahip olmaktadir. Bu denklem de finansal soklarin reel etkilere sebep

olmasini saglayan ikinci bir kanal olarak islev gormektedir.

Firmanin bor¢lanma agisindan birinci derece kosulunu gdsteren (12) numarali

denkleme gore bor¢lanmanin marjinal getirisi (denkligin sol tarafi), bir sonraki
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donem borcu faiziyle birlikte geri 6demenin marjinal maliyetine esit olmaktadir.
Ekstra bor¢lanma firmanin yiikiimliiliiklerini artirmak suretiyle teminat kisitin1 daha
sik1 hale getirecegi i¢in, g bu denklemde de bor¢lanmanin getirisini azaltan bir rol

ustlenmektedir.

Teminat kisitinin Lagrange ¢arpani olan g firma probleminin birinci derece
kosullarinin her birinde yer almakta ve bodylece teminat kisit1 finansal soklarin

aktariminda 6nemli bir rol oynamaktadir.

Stokastik Stirecler

Modelde, verimlilik soklar1 ve finansal soklar olmak tiizere iki tip digsal sokun

etkileri analiz edilmektedir.

Verimlilik soklar1 modelde tiretim fonksiyonunda Ay ile temsil edilen verimlilik
diizeyine gelen soklardir. Verimlilik diizeyi, iiretim diizeyi, sermaye stoku ve emek
zaman verileri kullanilarak, Cobb-Douglas tipi liretim fonksiyonunda Solow artig1

olarak hesaplanmaktadir.

Finansal soklar ise teminat kisitinda m; degiskeni ile temsil edilen
kredi/sermaye oranina gelen soklardir. Bir baska deyisle, modelimizde ele alinan
finansal soklar esas olarak kredi arzinda meydana gelen soklar1 ifade etmektedir.
Finansal soklarin hesaplanmasi igin Jermann ve Quadrini (2012) g¢alismasinda
kullanilan yontem izlenmis ve modelin duragan durum (steady state) ¢oziimiinde
kredi kisitinin esitlik olarak saglanacagi g6z Oniinde bulundurulmustur. Bu
kosullarda, kredi/sermaye orani firmalarin dis bor¢ diizeyleri, dis bor¢ faiz oranlar
ve sermaye stoku verileri kullanilarak teminat kisitindan hesaplanmistir. Boylece, ek
bir katki olarak, sirketler kesimi i¢in finansal kosullarinin olumluluk derecesini

gosteren bir 6l¢iit gelistirilmis olmaktadir.

Modelin dinamiklerini belirleyen stokastik siiregler olan verimlilik ve

kredi/sermaye orani agagidaki siirecleri izlemektedir.

At = pPALL + & (13)
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My = p™Mey +&f (14)

Yiikselen piyasa ekonomilerini temsil etmek iizere olusturulan teorik model
1998:Q1-2013:Q3 donemi igin ¢eyreklik veriler kullanilarak Tiirkiye ekonomisine
kalibre edilmis ve model dinamikleri ile modelin niceliksel sonuglar1 bu gergevede

analiz edilmistir.

Nicel analiz ¢ergevesinde oncelikle baslica degiskenlerin dis soklara verdigi
tepkiler (impulse response) analiz edilmistir. Bu kapsamda modelin bir standart
sapma pozitif verimlilik soklarima ve bir standart sapma pozitif finansal soklara

verdigi tepkiler incelenmistir.

Model degiskenlerinin bir standart sapma pozitif verimlilik sokuna verdigi
tepkiler Sekil 3.6°da gosterilmektedir. Bir standart sapma pozitif verimlilik soku
karsisinda ekonominin verimlilik diizeyinde ani bir artis olmakta, bu da gerek
emegin gerekse sermayenin marjinal veriminde bir artisa neden olmaktadir. Emegin
marjinal verimindeki artis emek talebini ve Tlcret diizeyini artirmakta ve
hanehalklarinin da piyasaya daha fazla emek arz etmesi sonucunda verimlilik soku

ile es zamanl olarak toplam calisilan saatte bir artis meydana gelmektedir.

Sermaye stoku bir donem 6nce belirlenen bir degisken oldugu icin verimlilik
soku ile es zamanl1 olarak artig gosterememektedir. Ancak verimlilik sokunun devam
eden etkileri nedeniyle, ilk donemde yatirim seviyesinde dnemli bir artis olmakta ve

bir sonraki donemden itibaren sermaye stoku artis gostermektedir.

Ilk dénemde verimlilik diizeyi ve ¢alisilan saatteki artis, ikinci dénemden
itibaren ise tiim iiretim faktorlerindeki artiglar ekonominin iiretim diizeyini
artirmaktadir. Uretimdeki ve buna bagl olarak gelirlerdeki artis tiiketim diizeyinin
de artmasina sebep olmaktadir. Ancak tliketim artis1 tiiketimi diizlestirme

(consumption smoothing) davranisi sebebiyle liretim artisinin gerisinde kalmaktadir.

Verimlilik soku sonucunda meydana gelen tiikketim artis1 ile yatirim artislarinin
toplami1 {iiretim artisint agmakta, bu nedenle ekonomi net borglanici konuma

gelmekte ve dis dengede bir bozulma ortaya ¢ikmaktadir.
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Baslica makroekonomik degiskenlerin verimlilik sokuna verdigi tepkiler
oldukca kayda degerdir. Verimlilik soku karsisinda iiretim ylizde 3 civarinda,
tilkketim yiizde 2,3-2,5 oraninda, yatirim yiizde 10 oraninda ve licret seviyesi yiizde 1

oraninda artmaktadir. Net ihracatin liretime orani ise 1 puan gerilemektedir.

Model degiskenlerinin bir standart sapma pozitif finansal soka verdigi tepkiler
Sekil 3.7°de gosterilmektedir. Baslica degiskenlerin  bir standart sapma
biiyiikliigiindeki pozitif finansal sok karsisinda gosterdigi tepkiler incelendiginde,

birgok degiskenin verimlilik soku ile ayn1 dogrultuda hareket ettigi goriilmektedir.

Ekonominin pozitif bir finansal soka maruz kaldiginda, firmalar ayni teminat
miktar1 ile daha fazla bor¢lanma imkanina kavusmaktadir. Finansman imkanindaki
artis kredi kisitin1 daha gevsek hale getirmekte ve kredi kisitinin Lagrange carpani
olan s gerilemektedir. Firmanin birinci derece kosullarinda incelendigi iizere, bu
degisken firmanin hem emek hem de sermaye talebi denklemlerine bir maliyet
unsuru olarak girmektedir. Dolayisiyla bu degiskendeki gerileme calisilan saatler ve
yatirim diizeyinde bir artisa sebep olmaktadir. Uretim ilk dénemde sadece calisilan
saatlerdeki artisa bagli olarak, ikinci donemden itibaren ise hem calisilan saatlerde

hem de sermaye stokunda gozlenen artisa bagl olarak artig gostermektedir.

Pozitif bir finansal sok karsisinda firma, artan yatirimlarini finanse etmek ve
isletme sermayesi ihtiyaclarin1 karsilamak iizere bor¢lanma miktarini artirmaktadir.
Yatirnmin tepkisi liretimden ¢ok daha biiyiik oldugu i¢in ekonomi net borglanici

konuma gelmekte ve yine dis dengede bir bozulma ortaya ¢ikmaktadir.

Ancak, onemli degigkenlerin finansal soka verdigi tepkiler verimlilik sokuna
verdigi tepkilere kiyasla ¢ok daha kiigiiktiir. Ornegin, iiretim verimlilik soku
karsisinda yiizde 3 oraninda artis sergilerken, finansal sok karsisinda ancak yiizde
0,1 dolayinda artis gosterebilmektedir. Tepkilerin bu derece kii¢iik olmasinin sebebi

firmanin tabi oldugu teminat kisit1 ve nakit akim kisitinin yapisinda gizlidir.

Firma olumlu bir finansal sokla kars1 karsiya kaldiginda teminat kisitina gore
bor¢lanmasini artirmaktadir. Ancak bu bor¢lanmanin tiimii yatirim ve istihdam

artislar1 i¢in kullanilmamakta, firma ayni zamanda dagitilan karlarda bir artisa
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gitmektedir. Dolayisiyla bor¢clanma imkanlarindaki artigla saglanan fon akimi
dagitilan karlar sebebiyle olusan fon ¢ikislariyla biiyiik oranda dengelenmekte ve
finansal soklar ciddi reel etkilere yol agmamaktadir. Ayn1 mekanizma firma negatif
bir finansal sokla karsilastiginda da gecerli olmaktadir. Bu durumda firma negatif
finansal sok karsisinda bor¢lanma miktarin1 azaltmakta, bu sekilde olusan fon
kaybimn1 negatif kar dagitimlariyla dengelemektedir. Modeldeki negatif kar
dagitimlari, firmanin kotli zamanlarda hissedarlarindan kaynak saglamasi olarak

degerlendirilebilir.

Olusturdugumuz model verimlilik soklar1 ile finansal soklarin aktarim
mekanizmalarim1 ve ekonomide ne tiir dinamiklere yol agtiginin anlasilmasi
acisindan oldukga basarili bir modeldir. Model tipik bir ylikselen piyasa ekonomisi
olarak degerlendirilen Tiirkiye ekonomisinin uzun donemli is ¢evrimi 6zelliklerini
yeniden {liretmek acisindan da oldukca basarili bir performans sergilemektedir.
Model iiretim, yatirim ve tiiketim gibi baslica makroekonomik biiytikliiklerin veride
gozlemlenen standart sapmalarina oldukg¢a yakin teorik momentler iiretmekte, ancak
net ihracatin standart sapmasimi verideki degerinden daha diisiik olarak tahmin
etmektedir. Ilaveten, tiiketim, yatirrm ve net ihracatin iiretimle korelasyonlarini da

oldukg¢a yakin bir bicimde takip etmektedir (Tablo 3.3).

Modelin niceliksel sonuglar1 agisindan yapilan bir bagka analiz de varyans
ayristirmast (variance decomposition) olmustur. Bu analiz, her bir degiskende
gbzlemlenen varyansa sistemdeki soklarin katkisini ayristirmaktadir. Bu analizin
sonuglarina gore reel degiskenlerin varyansi biliylikk oranda verimlilik soklari
tarafindan  aciklanmakta, finansal soklar reel degiskenlerin varyansinin
aciklanmasinda 6dnemli bir rol oynamamaktadir. Finansal soklar sadece net ihracatin
varyansin1  agiklamak acisindan belirli bir etkiye sahiptir. Bununla birlikte,
beklendigi lizere, hanehalki borglar ile firma borglarinin varyansinin agiklanmasinda

finansal soklarin etkili oldugu goriilmektedir (Tablo 3.4-3.5).

Ancak, finansal soklarin reel degiskenlerin gerek dinamikleri {izerinde gerekse
varyanslarinin agiklanmasinda 6nemli bir etkiye sahip olmamasi, kiiresel finansal

kriz siirecinde gbzlemlenen olgularla ve finansal soklarin ekonomi {izerindeki roliinii
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inceleyen literatiirle tam olarak uyumlu degildir. Bu sorunu gidermek ve teminat
kisitinin roliinii daha ayrintili incelemek iizere modelin diger bir versiyonu iiretilmis

(Model II) ve galigmanin dordiincii boliimiinde ele alinmistir.

Alternatif Kredi Kisit1 Spesifikasyonu

Yukarida da agiklandigi iizere, Model I’de finansal soklarin ciddi reel etkilere
sebep olmamasinin nedeni sistemde bor¢lanma kanaliyla temin edilen fon
akimlariyla dagitilan karlar kanaliyla yaratilan fon ¢ikislarinin dengelenmesidir.
Bunun anlami, firmanin borg¢lanamadigi zamanlarda hissedarlarina basvurmasi ve
boylece nakit akimlarini artirmasidir. Bu mekanizma firmalarin ¢ogunun hisse
senedi piyasasinda islem gordiigii, hisse senedi ihraglarinin énemli bir finansman
kaynagi oldugu bir ekonomik yapida mantiksiz degildir. Ancak, yilikselen piyasa
ekonomilerinin birgogunda kurumsal yapilanma bu sekilde degildir. Ornegin
Tiirkiye’de firmalarin sadece kiigiik bir azmligi hisse senedi piyasasinda islem
gormekte ve bu durum firmalarin hissedarlara basvurarak fon yaratma kabiliyetini
sinirlamaktadir. Bu nedenle, firmalarin yatirim kararlari ile dis finansman imkénlari

arasinda Model I’de 6ngoriilenden daha siki bir iliski s6z konusudur.

Bu mekanizmayr modele eklemek {iizere, modelin bu versiyonunda sadece
teminat kisit1 yeniden tanimlanmakta ve firmanin yatirim kararlari ile dig finansman
imkanlar1 arasindaki iligki giiglendirilmektedir. Model II’de kullanilan teminat kisiti

asagidaki gibidir:
Ri(&it + Owil) < mE(qikey) (15)

Bu spesifikasyonda firma yiikiimliiliikklerinin iki bileseni bulunmaktadir.
Firmalar isletme sermayesi ihtiyaglari1 karsilamak ve yatirimlarinin belirli bir
oranini finanse etmek icin bor¢ almaktadir. Firmalarin Model I’de ticret
O0demelerinin bir kismimi liretim gerceklesmeden pesin olarak 6demesine benzer
sekilde, bu versiyonda hem iicret 6demelerinin bir kism1 hem de yatirimlarin belirli
bir oran1 iiretim ger¢geklesmeden pesin olarak 6denmektedir. Model kalibrasyonunda
uzun vadeli bor¢larin yatirim finansmani i¢in kullanildigi, kisa vadeli borglarin

isletme sermayesi ihtiyacini karsilamak ic¢in kullanildigi varsayilmistir.
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Bu durumda firma optimizasyon probleminde yalnizca emek talebi ve sermaye
talebine karar vermekte ve optimizasyon probleminin iki adet birinci derece kosulu
kalmaktadir. Firmanin emek talebine gore birinci derece kosulu (10) numarali
denklemde verilen Model I’deki kosulun aynisidir. Firmanin sermaye talebine gore
birinci derece kosulu ise Model I’den farklilagsmakta ve asagida sunulmaktadir.

(j—;)[lw(;—‘ - 1)(1+y) +m¢}

t-1

(A T -8 ¢ Re ) _ 1 (1-5)
- (4 )[a oyt 2(1+y){( E’:) 1}+Ht+1mt+1Qt+1 Tl Rl

} (16)

(16) numarali denkleme gore sermaye stokunu bir birim artirmanin marjinal
maliyeti (denkligin sol tarafi), bir sonraki donem bir birim daha fazla sermayeye
sahip olmanin marjinal getirisine esitlenmektedir. Yeni teminat kisitinda yatirim
denkligin sol tarafinda yer almakta ve yapilan her yeni birim yatirim teminat kisitini
daha siki hale getirmektedir. (16) numarali denklemin sol tarafinda yer alan yeni
terim, (R, yatirnmin teminat kisitin1 daha siki hale getirmesi dolayisiyla olusan ek
maliyeti gdstermektedir. Diger taraftan, t doneminde yapilan yatirim t+1 doneminde
sermaye stokuna eklenmekte ve teminat miktarin1 artirarak teminat kisitini
gevsetmektedir. (16) numarali denklemin sag tarafinda yer alan yeni terim, z+1Rt+1G,
yatirimin bir sonraki donem teminat islevi gérmesi dolayisiyla olusan ek getirisini
temsil etmektedir. Bu nedenle Model II, Model I’e kiyasla daha zengin dinamikler

igcermektedir.

Nicel analiz ¢er¢evesinde oncelikle Model II’de yer alan baslica degiskenlerin
bir standart sapma pozitif verimlilik soklarina ve bir standart sapma pozitif finansal

soklara verdigi tepkiler incelenmistir.

Model degiskenlerinin bir standart sapma pozitif verimlilik sokuna verdigi
tepkiler Sekil 4.1’de gosterilmektedir. Bir standart sapma pozitif verimlilik soku
karsisinda ekonominin verimlilik diizeyinde ani bir artis olmakta ve firma her iki
iretim faktoriinii de artirmak istemektedir. Yatirim seviyesi verimlilik soku ile es
anli olarak artmaktadir. Teminat kisitinin yeni formu nedeniyle yatirimdaki artis

teminat kisitin1 daha siki hale getirmekte ve teminat kisitinin Lagrange ¢arpani olan
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u 6nemli bir artis géstermektedir. Ancak, bir sonraki donemden itibaren yatirimdaki
artis sermaye stokunu ve ayni anlama gelmek iizere firmanin sahip oldugu teminat
miktarini artirmakta ve teminat kisit1 goreli olarak gevsemeye baslamaktadir. Bu
nedenle yatirrm Model II’de kambur bir goriintii sergilemektedir. Yatirimla ilgili bir
diger onemli fark da her iki modeldeki soklarin biyiikliigliniin ayn1 olmasina
ragmen, ikinci modelde yatirimin ¢ok daha smirli bir tepki vermesidir. Birinci
modelde yiizde 10 mertebesinde artan yatirimlar, ikinci modelde yiizde 2 civarinda

artis gosterebilmektedir.

Model II'nin c¢alisilan saat dinamikleri de Model I’deki dinamiklerden
farklilagsmaktadir. Model I’de emek zamani verimlilik soku ile es zamanli olarak
artarken, bu modelde emek zaman bir siire gerileme sergilemektedir. Bu modelde
teminat kisit1 ¢cok daha baglayici bir kisit oldugundan dolayi, 4 ilk modele kiyasla
cok daha fazla artis gostermekte ve firmanin emek talebi kararina iicret disi bir
maliyet unsuru olarak giren bu degisken, emek talebinin gerilemesine neden
olmaktadir. Emek zamani, teminat kisit1 gerilemeye basladiktan bir siire sonra

artabilmektedir.

Yatirimin birinci modele kiyasla daha sinirli tepki vermesi, emek zamaninin ilk
basta artis gosterememesi nedeniyle, ikinci model cergevesinde {iiretim artig1 ilk
modele gore siirli kalmaktadir. Birinci modelde yaklasik yiizde 3 diizeyince artan

tiretim, bu versiyonda yiizde 1,5 civarinda bir artis kaydedebilmektedir.

Model II’de farklilik gosteren bir diger unsur da net ihracatin verimlilik
soklarina tepkisidir. Birinci modelde verimlilik soku karsisinda bozulan dis denge,
bu modelde yatirnmin tepkisinin sinirli kalmasi nedeniyle iyilesme gdstermekte ve

ekonomi net bor¢ 6deyici konuma gelmektedir.

Model degiskenlerinin bir standart sapma pozitif finansal soka verdigi tepkiler
Sekil 4.2°de gosterilmektedir. Baslica degiskenlerin bir standart sapma
biiyiikliigiindeki pozitif finansal sok karsisinda gosterdigi tepkiler incelendiginde,
tepkilerin, degiskenlerin Model I’de finansal soklara verdigi tepkilerle ayni
dogrultuda oldugu goriilmektedir.
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Finansman imkanindaki artigla birlikte, teminat kisiti gevsemekte ve i
gerilemektedir. Bu degisken firmanin hem emek hem de sermaye talebi
denklemlerine bir maliyet unsuru olarak girdigi icin, bu degiskendeki gerileme
calisilan saatler ve yatirnm diizeyinde finansal sokla es zamanl bir artisa sebep
olmaktadir. Uretim faktdrlerindeki artisa baglh olarak, ekonomide iiretim diizeyi

artmaktadir.

Uretim diizeyindeki artisa bagl olarak tiiketim de artis sergilemektedir.
Tiiketim ve yatirirmdaki artisin toplami, iiretimdeki artigi astig1 i¢in ekonomi net borg

kullanict duruma gelmekte ve dis dengede bir bozulma gozlenmektedir.

Model degiskenlerinin finansal soklara verdigi tepkiler a¢isindan vurgulanmasi
gereken bir nokta, tepkilerin nicel biiyiikliigiidiir. Ilk modelde finansal soklar reel
degiskenlerde ekonomik agidan kayda deger bir tepkiye neden olmazken, ikinci
modelde reel degiskenlerin verdigi tepkiler onemli diizeydedir. Finansal sok
karsisinda iiretim yiizde 1°den fazla artmakta, tilketim ylizde 1 dolayinda artmakta,
yatinm yiizde 10 civarinda artmakta ve net ithracatin payr 2 puan kadar

gerilemektedir.

Model II’'nin 6nemli bir diger farki varyans ayristirmasinda ortaya ¢ikmaktadir.
Birinci modelin aksine, bu versiyonda finansal soklar reel degiskenlerin varyansini
aciklamakta olduk¢a Onemli bir role sahip olmaktadir. Finansal soklar iiretim,
tikketim, yatirim, net ihracat ve emek zamani degiskenlerinin her birinde gozlenen
varyansin kayda deger bir kismmi agiklamaktadir. Model II’de finansal soklar

kapatildiginda {iretimin varyansi yiizde 21,6 oraninda azalmaktadir (Tablo 4.3-4.4).

Genel Degerlendirme

Birinci ve ikinci modelin dinamikleri karsilastirildiginda, finansal soklarin
makroekonomik sonuglarinin, firmanin kredi disinda alternatif finansman

imkanlarina sahip olup olmamasina siki sikiya bagli oldugu goriilmektedir.

Ekonomi negatif bir finansal sokla karsi karsiya kaldiginda firma teminat
kisitint saglamak i¢in toplam yikiimliiliikklerini azaltmak durumunda kalmaktadir.

Firma dengeyi yeniden saglamak icin ya istihdam diizeyini (emek zamanini) ya da

156



uzun donemli bor¢lanmay1 azaltabilir. Ancak firma bor¢lanma zorlugu yasadigi
donemlerde hissedarlarina basvurarak nakit akimlarini artirma olanagina sahipse,
uzun donem borg¢lanma miktarin1 azaltmanin yatinim ve emek talebi gibi
makroekonomik degiskenler lizerinde biiyiik bir etkisi olmamaktadir. Bor¢lanma
miktarindaki azalma negatif kar dagitimlar1 araciligiyla telafi edilmekte ve finansal
kosullardaki bozulma ciddi makroekonomik sonuglara yol a¢madan, yatirim,

istihdam ve {iretim diizeyinde 6nemli kayiplar ortaya ¢ikmadan atlatilabilmektedir.

Ancak, ikinci modelde oldugu gibi firmanin yatirim karari dis finansmanin
varligina daha siki bir sekilde bagli ise, finansal soklar makroekonomik degiskenler
tizerinde biiyiik bir etkiye sahip olmaktadir. Ekonomi bu kosullar altinda negatif bir
finansal sokla kars1 karsiya kaldiginda, firma teminat kisitin1 yeniden dengelemek
icin hem emek talebi hem de yatirim kararlarint gozden gec¢irmek durumunda
kalmaktadir. Bu nedenle finansal soklar ciddi yatirim, istthdam ve iiretim kayiplarina

sebebiyet vermektedir.

Ikinci modelde ele alinan kurgunun, sermaye hareketleri ile biiyiime arasinda
giiclii bir paralellik gbzlenen yiikselen piyasa ekonomileri acisindan daha gegerli
oldugu degerlendirilmektedir. Yiikselen piyasa ekonomilerinde hisse senedi
finansman1 imkanlarinin siirli olmast da bu kurgunun gegerliligini destekleyen bir
diger unsurdur. Biitiin bunlara ek olarak, Tirkiye ekonomisi acgisindan firma
tasarruflarinin oraninin oldukca diisiik olmasi da firmalar1 dis finansman kosullarina

daha bagimli hale getiren bir diger etken olarak karsimiza ¢ikmaktadir.

Yukarida tarif edilen mekanizma Jermann ve Quadrini (2012) tarafindan
tartisilan mekanizmaya oldukca benzerdir. S6z konusu modelde, firmalarin farkh
finansman tiirlerine iligkin veri bulma imkani1 olan ABD ekonomisi i¢in, firmalarin
borg¢ ve hisse senedi finansmanlar1 agik¢a modellenmekte ve modelde borg ile hisse
senedi alternatif finansman kaynaklar1 olarak caligmaktadir. Bu iki finansman
aracinin tam muadil (perfect substitute) olmast durumunda, finansal soklarin
makroekonomik etkilerinin ¢ok sinirli oldugu gosterilmektedir. Ancak, bu araglarin
ikamesinde bir siirtinme olmasi durumunda, finansal soklar firmanin {retim

kararinda Onemli etkiye sahip olmaktadir. Etkinin derecesi, finansal kosullar
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degistiginde firmalarin hangi hizla fon kaynaklarmi degistirebildigine baghdir.
Calismada ortaya koydugumuz bulgular, dis finansmana daha bagimli olan
sektorlerin daha az bagimli olan sektorlere kiyasla bankacilik krizlerinden daha fazla
etkilendigine iliskin ampirik kanitlar sunan Dell’Ariccia, Detragiache ve Rajan

(2008) calismasinin bulgular1 ile de uyumludur.

Calismamizin bir diger O6nemli bulgusu makroekonomik oynakliga iliskin
getirdigi aciklamadir. ikinci modelde ele alinan etkili bir teminat kisitinin var olmasi
durumunda, finansal soklar hem reel hem de finansal makroekonomik degiskenlerde
gbzlenen oynakligin 6nemli bir kismini agiklamaktadir. Tiirkiye ekonomisi igin
yaptigimiz kalibrasyon altinda, finansal soklar {liretim seviyesindeki oynakligin en az
yiizde 20’sini agiklamaktadir. Bu bulgu, finansal soklarin ne kadar etkili

olabilecegini gosteren bir sonug olarak degerlendirilmektedir.

Calismamiz is cevrimleri literatiirline bir dizi eksende katki saglamaktadir.
Oncelikle, bu c¢alismada uzun dénemli bir perspektifle yiikselen piyasa
ekonomilerinde makroekonomik oynakligin seyrine iligkin olgusal durum hem hasila
diizeyi hem de harcama bilesenleri acisindan ayrintili olarak ortaya konulmustur.
Yiikselen piyasa ekonomilerinde oynakligin seyri, bildigimiz kadariyla, daha once
dokiimante edilmemistir. Ikinci olarak, kredi kisit1 igeren bir kiiciik acik ekonomi is
cevrimi modeli gelistirilmis ve model, tipik bir yiikselen piyasa ekonomisi olarak
Tirkiye ekonomisine kalibre edilmistir. Bu model kullanilarak, yiikselen piyasalar
baglaminda spesifik bir finansal sok tiirii olan kredi soklarinin is ¢evrimlerindeki
rolii incelenmistir. Kredi soklarin is ¢evrimlerindeki rolii cok yeni bir arastirma alani
olup, halihazirda bu alandaki ¢aligmalar biiyiik oranda gelismis iilke baglaminda
yogunlagsmaktadir. Bildigimiz kadariyla, calismamiz, konuyu yiikselen piyasa
baglaminda ele alan az sayidaki calismalardan biridir. Ugiincii olarak, finansal soklar
model-tutarli (model-consistent) bir gercevede elde edilmis ve finansal kosullarin
olumluluk derecesini temsil eden bir gosterge gelistirilmistir. Son olarak da, modelin
iki versiyonu kullanilarak, firmalarin karsi karsiya kaldigi teminat kisitinin

ozelliklerinin ve firmalarin alternatif finansman imkénlarina sahip olup olmamasinin,
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finansal soklarin makroekonomik etkileri ac¢isindan kritik ©6nemde oldugu

gosterilmistir.

Calismanin devaminda ele alinabilecek olduke¢a ilging arastirma alanlar
bulunmaktadir. Modelin, firmalarin istihdam ve yatirim kararlar1 ile teminat kisitinin
etkilesimi acisindan ongoriilerinin, firma diizeyinde mikro veri kullanilarak test
edilmesi olduk¢a anlamli bir katki saglayacaktir. Firmalarin karsi karsiya kaldigi
bor¢lanma kisitlarinin gergek Ozelliklerinin anlasilmasi yoniinde ¢abalar, teminat
kisitinin formunun finansal soklarin etkisi agisindan kritik olmasi nedeniyle bu
calismayr tamamlayict bir arastirma konusu olarak degerlendirilmektedir.
Calismamizin daha kapsamli bir uzantisi ise, iki sektorlii bir kiiciik agik ekonomi
modelinde, finansal soklarin reel kur dinamikleri ve bilango etkileri ile etkilesimini

incelemek olacaktir.
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APPENDIX E

TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstitiist

Sosyal Bilimler Enstitiisii X

Uygulamali Matematik Enstitiisii

Enformatik Enstittisi

Deniz Bilimleri Enstitlist I:I
YAZARIN

Soyadi : PIRGAN MATUR

Adi : ESER

Boliimii : IKTISAT

TEZIN ADI (ingilizce) : BUSINESS CYCLES IN EMERGING MARKET
ECONOMIES: THE ROLE OF FINANCIAL SHOCKS

TEZIN TURU : Yiiksek Lisans Doktora X
1. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir. X
2. Tezimin igindekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir X
boliimiinden kaynak gosterilmek sartiyla fotokopi aliabilir.
3. Tezimden bir (1) y1l siireyle fotokopi alinamaz.

TEZIN KUTUPHANEYE TESLIiM TARIHIi:
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