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Credit Market Imperfections and Business Cycle Asymmetries in Turkey1

Hüseyin Günay Mustafa K¬l¬nç

May 2011

The credit market imperfections have important consequences for aggregate cycles, especially

for developing countries. The research on the relationship between imperfections and output

dynamics at the macro level are ample, but the lack of wide coverage micro data sets for developing

countries limit the study of aggregate implications of the micro level capital market imperfections.

This paper presents micro evidence on the credit market imperfections in Turkey and connects

these imperfections to macro movements. First part of the paper documents the aggregate

boom-bust cycles in Turkey and shows that non-tradable sector is more volatile over the business

cycle than tradable sector. Additionally, this sector based asymmetry is found to be strongly

correlated with aggregate credit movements. To establish the connection between the sector based

asymmetries and the credit markets further, second part of the paper constructs two micro data

sets. Using structural estimation, we �nd that non-tradable sector is �nancially more constrained

than tradable sector. With non-tradable sector being more constrained, credit movements become

an important determinant of boom-bust cycles. Therefore, we can establish that the asymmetry

in the �nancial constraints of the di¤erent sectors at the micro level can generate the observed

asymmetrical aggregate response of sectors over the business cycle.
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1 Introduction

The �nancing of investment has important implications for the business cycles, volatility and economic

growth of the countries. Although there is ample research on aggregate investment and business cycles,

there exists only limited micro evidence to prove the possible e¤ects of �nancing decisions of the �rms on

aggregate output dynamics.2 Scarcity of detailed micro data is more evident, particularly for developing

countries, which impedes the proper analysis of the connections between �nancial e¤ects at the micro and

aggregate levels. In this paper, we construct two micro level data sets for Turkey to assess the �nancing

conditions at a more disaggregate level and demonstrate the connection of these �ndings with the aggregate

output dynamics.

Turkey has experienced highly volatile business cycles after the �nancial liberalization of the economy

in 1989, similar to the experience of other developing countries. These macro dynamics mostly resemble

boom-bust cycles where expansionary periods are followed by sharp contractions. We show that there are

asymmetries among sectors over the business cycles, and link these asymmetries to the structure of capital

markets in Turkey. Then we present micro level evidence to support the proposed relationship between credit

markets and sector based asymmetries.

The paper �rst documents the boom-bust cycles experience of Turkey after �nancial liberalization. The

sector based asymmetries in the business cycles are revealed afterwards, i.e. nontradable sector is more

volatile than tradable sector over the business cycle. Subsequently, it is shown that there are strong correla-

tions between the asymmetrical response of the sectors and aggregate credit movements. The second part of

the paper incorporates two data sets: a detailed data set at sector-based level and a �rm-level data set of the

stock market, in order to look at the �nancial constraints in the economy. Sector level data set is assumed

to be representative of the whole economy, while stock market data is used as a control group. We �nd that

nontradable sector is �nancially more constrained for sector level data set whereas in the stock market data

we could not �nd any di¤erence between sectors in terms of �nancial constraints.

2For relations between �nance, business cycles, volatility and growth, see for example, Rajan and Zingales (1998), Beck et

al. (2000), Bacchetta and Caminal(2000), Braun and Larrain (2005) and Levine (2005).
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With nontradable sector being more constrained in terms of access to the �nancial markets, credit market

developments become an important determinant of boom-bust cycles and the asymmetrical response of

di¤erent sectors over the business cycle. Therefore, with an in�ow of credit into the economy nontradable

�rms will bene�t more from availability of �nancing and increase their investment and output at a faster rate

than tradable �rms. When faced with a drying of the credit during the bust, however, nontradable sector

will be a¤ected more disproportionately leading to asymmetries across sectors. As a result, we can establish

that the asymmetry in the �nancial constraints of the di¤erent sectors at the micro level can generate the

observed asymmetrical aggregate response of sectors over the business cycle.

Structural factors, �nancial and real frictions and business cycle properties are dramatically di¤erent

in developed and developing countries. Analysis of structural factors and frictions in developing countries

constitute a sizable empirical and theoretical research area in economics.3 Identi�cation of these structural

factors are instrumental in analyzing their implications on aggregate dynamics of developing economies. In a

detailed study, Tornell and Westermann (2005) documents the stylized facts about business cycles in middle

income developing countries, and they name these cycles as boom-bust cycles due to the common pattern of

up and down swings. Two important results stem from their analysis. First, there is signi�cant sector based

asymmetry over the business cycle, namely, nontradable sector output grows faster during the boom and

falls harder during the bust. Second, the sector based asymmetry seems to have a strong correlation with

the credit movements in the economy. This relationship can be linked to the fact that nontradable �rms are

more constrained than tradable �rms.

Although Tornell and Westermann (2005) provide some indirect evidence about these �nancial constraints

in the nontradable sector, the scarcity of micro level data and the absence of detailed sectors in these data sets

3For example, Neumeyer and Perri (2005) put working capital channel and risk premium variations as important sources of

�uctuations in Argentina; Aguiar and Gopinath (2007) considers structural factors that produce variations in long-term growth

trends as an important part of business cycles for Mexico; and Garcia-Cicco et al. (2010) using more than a century of data for

Mexico and Argentina �nd that �nancial frictions provide a good account of business cycles in developing countries. Ranciere

et al. (2008) analyze a large set of developing countries and �nd that countries with a moderate level of contract enforceability

experience a higher mean growth but also greater incidence of crises.
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for developing countries prove that a more detailed micro level analysis remains to be an important step to

motivate connections between �nancial conditions and aggregate dynamics. This point is also emphasized in

Hubbard (1998), where author reviews the literature on capital market imperfections and investment. Most

of the studies on �nancial constraints and market imperfections analyze limited data either from publicly

traded �rms or companies in a small set of sectors such as manufacturing. Hubbard (1998) mentions that

a multi sector based analysis would provide helpful for micro examination of aggregate investment and

output dynamics. In this paper, we will try to establish a connection between these two research areas by

constructing a wide micro level data set to see the �nancial constraints and also be looking at the macro

level implications of these credit market imperfections.

Section 2 gives a brief summary of the literature, section 3 demonstrates the aggregate boom-bust cycles

and asymmetries across sectors and connects these to aggregate credit movements. Section 4 shows the

di¤erences in the credit constraints between tradable and nontradable sectors followed by the conclusion in

section 5.

2 Literature Review

Neoclassical theory of investment, as put in detail by Modigliani and Miller (1958), posits that under perfect

capital markets a �rm�s investment decision is related only to the future expected pro�t opportunities and

the user cost of capital. Furthermore, this decision is independent of the �nancial structure of the �rm. In

other words, since with complete markets, external and internal �nancing are perfect substitutes, �nancial

conditions are irrelevant in a �rm�s investment decision. However, if capital markets are not functioning

perfectly, such as due to information asymmetries, there will be a premium for external funds over internal

funds. This di¤erence is attributed to possible moral hazard and adverse selection problems between lenders

and borrowers. Stiglitz and Weiss (1981) and Myers and Majluf (1984) present models where adverse

selection, under imperfect information regarding the project returns of the borrowers, leads to external

�nance premium. Jensen and Meckling (1976) present a model with moral hazard under costly monitoring
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and incentive problems and show that lenders require a premium for compensation of moral hazard. Under

such structures, investment decision and �nancial conditions of the �rms are related so that investment will

be positively correlated with the changes in the internal funds.

In a seminal study, Fazzari et al. (1988) tested the e¤ects of �nancial conditions of �rms on the in-

vestment decision using a Tobin�s Q framework. They classify a sample of the U.S. manufacturing �rms a

priori according to dividend payout ratios (a proxy for �nancial constraints) and show that low dividend

payout �rms have higher investment responsiveness for internal funds than high dividend payout �rms. A

large literature has followed this seminal study to analyze the e¤ects of �nancial constraints on investment

decisions.4 Tobin�s Q approach was the �rst empirical way to test �nancial frictions. However, the problems

with the measurement of Tobin�s Q and also the sample of �rms that are not traded in stock markets (so

that one cannot estimate Tobin�s Q) have led to other empirical approaches. Gilchrist and Himmelberg

(1995) generate a �Fundamental Q�and show that cash �ow is still relevant for �nancially constrained �rms.

Contrary to the main �ndings in the literature, Kaplan and Zingales (1997), using Tobin�s Q framework,

claims that cash �ow is more relevant for the least constrained �rms. Cleary (1999) and Kadapakkam et

al. (1998) �nd similar results for U.S. and other developed countries where least constrained �rms have the

highest sensitivity to the cash �ow. However, Allayannis and Mozumdar (2004) show that these results are

conditional on in�uential observations and negative cash �ows. Once these are excluded from the estimation,

cash �ows become more correlated with investment for constrained �rms.

Another approach is the accelerator approach, where instead of Tobin�s Q one uses sales or change in sales

as a variable to control for investment and pro�t opportunities. In these regressions, signi�cant coe¢ cient

on internal funds is also interpreted as evidence of �nancial constraints. One other approach is the Euler

equation approach where one derives a structural equation from the optimization problem of the �rm without

needing Tobin�s Q. Whited (1992), Hubbard et al. (1995) and Bond and Meghir (1994) employ this approach

and reject the perfect-capital markets model. Coe¢ cients of this equation have structural interpretations so

4Following papers provide a detailed review of the literature: Chirinko (1993), Schiantarelli (1996), Hubbard (1998), Mairesse

et al. (1999) and Bond and Reenen (2007).
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that the equation controls for the expectations and the investment opportunities in a proper way. Using the

di¤erent methods listed above, there have been several studies analyzing the investment behavior of �rms in

di¤erent countries.5

Aforementioned �nancial market imperfections have macro implications as well. Carlstrom and Fuerst

(1997) and Bernanke et al. (1999) study closed economy general equilibrium model with �nancial frictions;

and Gertler et al. (2007) studies the same mechanism in a small open economy framework. In these models,

�nancial frictions amplify the macro e¤ects of small shocks, so these models are called ��nancial accelerator�

models. Schneider and Tornell (2004) uses a framework where non-tradable sector faces credit constraints

and shows that boom-bust cycles arise in aggregate economy due to movements in credit availability. As

these models illustrate, �nancial frictions that might lead to external �nance premiums or credit constraints

can have important aggregate results.

Moreover, there have been empirical studies looking at the relationship between �nancing constraints and

selected micro and aggregate variables. However, most of the studies in the investment-cash �ow literature

use either stock market �rms or limited surveys of �rms in some sub-sectors of the aggregate economy such

as manufacturing.6 Publicly traded �rms constitute a very biased sample of the economy, particularly for

5Among these are Hoshi et al. (1991) for Japan; Shin and Park (1999) for Korea; Gelos and Werner (2002) for Mexico;

Athey and Laumas (1994) for India; Bond et al. (2003) for Belgium, France, Germany and the UK; Calomiris and Hubbard

(1995) for US; Carpenter and Guariglia (2008) for UK; Poncet et al. (2009) for China; Jaramillo et al. (1996) for Ecuador;

Becker and Sivadasan (2010) for Europe; Gilchrist and Himmelberg (1995) for US; Harho¤ (1998) and Gorodnichenko et al.

(2009) for Germany; Galindo and Schiantarelli (2002) for Latin America; and Schaller (1993) for Canada. There are studies

looking at �nancial fricitions in Turkey using micro level data also. For example, see Kaplan et al. (2006), Yesiltas (2009) and

Yurtoglu (2006). Ozmen et al. (2011) provides a detailed analysis of corporate savings and investment in Turkey.
6For example, about �nancial liberalization and �nancial development, Love (2003) and Islam and Mozumdar (2007) show

that �nancial development decreases the level of �nancial constraints, Harrison et al. (2004) analyses the relationship between

capital �ows and �nancing constraints and Leaven (2002) �nds that �nancial liberalization reduces �nancing constraints for small

�rms. Almeida et al. (2004) checks the e¤ect of cash holdings on �nancial constraints, Agca and Mozumdar (2008) examines

the relationship between investment-cash �ow sensitivity and factors related to capital market imperfections and Brown and

Petersen (2009) studies the e¤ect of changing decomposition of investment and increasing public equity on investment-cash �ow

sensitivities.
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developing countries. These �rms are usually very large with conglomerate and bank connections and some

with foreign ownership. Therefore it would be misleading to arrive at aggregate conclusions for developing

countries merely from the analysis of publicly traded �rms. Limited surveys covering few sectors can also

produce very valuable information, but again it will be di¢ cult to infer about the aggregate stance of the

investment dynamics in these countries. Few papers connect the �nancial constraints to aggregate investment

cycles. Brown et al. (2009) show that for the U.S., �nancial factors for young high-tech �rms can explain

most of the boom and bust in aggregate R&D in 1990s.7 Authors use Euler equation framework to estimate

�nancial frictions and show that shifts in the internal and external �nancing can account for the aggregate

R&D cycles. In a similar fashion, in this study we will �rst demonstrate the di¤erences in aggregate cycles

across sectors and establish a link between these asymmetries and the aggregate credit movements in Turkey.

Then using a detailed data set, we will examine the �nancial constraints across sectors and conclude that

di¤erences in the �nancial structure of the sectors are closely in line with the aggregate di¤erences for sector

based movements.

3 Macro Comovements

After Turkey opened up its trade markets in early 1980s, liberalization of �nancial accounts followed in

1989 as the natural second step of economy-wide liberalization. Opening the domestic markets to �nancial

�ows was followed by the economy experiencing two main boom-bust cycles that were closely related to the

�nancial account. The �rst boom ended in the current account crises of 1994 and second boom has ended

in the twin crises (current account and banking) of 2001. Here in this section, we will document the basic

boom-bust cycles and comovements in Turkish economy for the period after �nancial liberalization and also

7Goyal and Yamada (2004) uses stock market data from Japan and �nd that investment-cash �ow sensitivities are corre-

lated with the boom and busts in aggregate asset prices. This study connects the aggregate cycles to the �nancial frictions.

Gorodnichenko and Schnitzer (2010) study how �nancial constraints a¤ect macroeconomic outcomes of a country like level of

income and export intensity. They �nd that �nancial constraints restrict the ability of �rms to innovate and export, thereby

hindering the catching-up process of development.
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demonstrate sector based asymmetries between non-tradable and tradable sectors over the business cycle in

a macro level analysis.

3.1 Financial Liberalization and Boom-Bust Cycles

Figure 1 shows the percentage deviations of real GDP from HP trend for the period of 1990-2004. There are

two major negative deviations from trend in the years 1994 and 2001. First one corresponds to the current

account crises of 1994 and second one corresponds to the twin crises (current account and banking) of 2001.

It is clear from Figure 1 that both of these crises are preceded by a boom, and the corresponding boom ends

with the crises. So, we will consider these two boom-busts after �nancial liberalization.

Following the expenditure approach to GDP, we will �rst decompose the deviations in real GDP into the

parts arising from investment and consumption. Later, we will decompose the deviations in real GDP into

parts stemming from di¤erent sectors of the economy following the production approach to GDP. Taking

the expenditure approach into consideration, Figure 2 shows the deviations in consumption and investment

for the same period. Similar to the cases in most of the other developing countries, �rst inference from the

graph is that investment is more volatile than consumption. Consumption moves in the �5% interval for

the sample period. In contrast, investment makes swings as large as +25% and �30%. This implies that

investment volatility is an important source of �uctuations.
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As an alternative way, we will also look at the di¤erences in the production side. In order to do this,

we will decompose the GDP into the value-added by di¤erent sectors. Viewing Turkey as a small open

economy, it is natural that �rst way of disaggregating output would be to separate production to tradable

and non-tradable parts as T and NT, respectively. Tradable refers to the industry sector of the economy,

which includes manufacturing, electricity, gas and water, and mining. For non-tradable, we will include

transportation and communication, commerce and construction. We omit �nancial sector and agriculture in

our analysis. To depict the di¤erent movements more starkly, we plot the ratio of NT to T value in Figure

3. Firstly, it is easily noticeable that this ratio is not a constant or a random walk but it has clear cycles.

Secondly, the cycles closely correspond to the boom-bust cycles in real GDP. During the boom-bust cycle of

1991-1994, NT over T ratio follows the same trend with an initial increase and a decrease later. The second

cycle in GDP of 1995-2001 is also followed closely. This picture shows that there is an asymmetry in the

sector based movements of the output. In other words to say, aggregate cycle masks an asymmetrical move

in the sector based output.

We also analyze the size of the credit markets in Turkey after �nancial liberalization. Figure 4 presents

the ratio of private sector credit to GDP. There is a startling resemblance between this credit data and the

Non-tradable to Tradable output ratio in Figure 3. Evidently, during a boom, credit to GDP ratio increases

along with non-tradable to tradable ratio. Similarly, credit to GDP ratio and non-tradable to tradable

ratio decrease in tandem during a crisis. This might be due to the fact that non-tradable sector is more

responsive to the credit markets than the tradable sector. We suggest that there is a credit channel that

works asymmetrically across sectors. In the next subsection, we will try to establish this conjecture using

our macro variables.

3.2 Macro Comovements and Credit

Main mechanism we o¤er for the macro level comovements is based on Tornell and Westermann (2005).

They explain the cycles in developing economies in terms of cycles in �nancial markets, more speci�cally

in credit markets. They decompose an economy into tradable and non-tradable sectors. Tradable sector is
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assumed to have better access to external �nance than non-tradable sector. As a result, non-tradable sector

will be �nancially constrained and more responsive to the changes of credit in the economy. In general, their

mechanism can explain the basic cycles in developing countries and as a further step it can also account for

the sector based asymmetries. The authors e¤ectively prove their mechanism for developing countries using

macro level data in Tornell and Westermann (2005).
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We also show these macro correlations for Turkey. Moreover, as an extra e¤ort to display the relationship

more concretely, we connect these macro correlations to a micro level data set in subsequent sections. By

doing so, we aim to show that non-tradable sector is indeed more constrained than tradable sector. Then,

we can argue more boldly that credit is an important factor for asymmetrical business cycles. We can

suggest that non-tradable sector is more responsive to the credit and thus any movement in credit can

induce movements in NT over T ratio as well as overall economy.

We use annual data from 1970 to 2004 to run the regression model in equation (1) coming from Tornell

and Westermann (2005) . Our aim in this simple regression is to quantify the relationship between Credit

over GDP and NT over T ratios after controlling for other explanatory factors. We use trade and �nancial

liberalization dummies to control for structural changes in the economy. We have used the lagged trade

liberalization dummy, because compared to �nancial liberalization, it�s a real sector adjustment, which

means it should take some time before we notice its e¤ects. We also include the crises and the lagged crises

dummy variables because we expect their impact on the non-tradable sector to be more pronounced and
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hence we expect a negative coe¢ cient for these dummies. Table 1 provides the results for our macro data

regression analysis. Since both Credit over GDP and NT over T ratios are not rejected to be unit root we

use the �rst di¤erences of the corresponding variables in the regressions.

�

�
NTt
Tt

�
= �0 + �1�

�
Creditt
GDPt

�
+ �2�

�
Creditt�1
GDPt�1

�
(1)

+�3Lagged Trade Liberalization+ �4Financial Liberalization

+�5Crises+ �6Lagged Crises+ "t

Our results for macro analysis in Table 1 show that, for all �ve models Credit to GDP ratio a¤ects NT to

T ratio signi�cantly with one year lag. The coe¢ cient of the lagged �rst di¤erence of the Credit to GDP ratio

is highly signi�cant, at least 5% level. This shows that there is a strong relation between the credit market

and sector based asymmetries. We see that trade liberalization dummy a¤ects NT over T ratio negatively

in the sense that it helps more to T sector. On the other hand, �nancial liberalization a¤ects NT over T

ratio positively. We expect that with �nancial liberalization, credit in the economy will increase and this

will bene�t non�tradable sectors more profoundly due the fact that they are more �nancially constrained

than tradable sectors. Both of the coe¢ cients are quite signi�cant as expected. These results are closely in

line with �ndings of Tornell and Westermann (2005) who show that NT over T ratio decreases with trade

liberalization and increases with �nancial liberalization for a large sample of developing countries. Crises of

1994 and 2001 have negative e¤ects on NT over T ratio supporting the observation that non-tradable sector

is hit more heavily by the crises but the crises dummy is only signi�cant for our most general model, i.e.

model �ve.

In these regressions, the strong relationship between NT over T ratio and the aggregate credit movements

is notable. For the aggregate economy, we see a close comovement of sector based production ratios and

amount of available credit to agents. However, we should note that these regression results do not necessarily

imply a casual relationship from credit markets to sector based di¤erences in output. To establish such a

claim, in the next section we use micro data sets and structural estimation methods.
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4 Micro Evidence

If we can prove the hypothesis that non-tradable �rms are more constrained than tradable �rms, then we

can generate the aggregate boom-bust cycles we see in the macro data. During a credit boom, �rms that are

more responsive to the credit (non-tradable) will increase their investment and correspondingly their output

more than other �rms (tradable). So NT over T ratio will increase over the boom. And during a credit bust

or decrease, non-tradable �rms will decrease investment and output more than other �rms, and we will see

NT over T ratio decreasing. This will potentially indicate that credit market is an important part of the

boom-bust cycles in the economy and this e¤ect is asymmetric across sectors. This part of the paper will

try to establish that non-tradable sector is more constrained than tradable sector, in a more structural way

using the micro level data sets.

4.1 Model

To test the capital market imperfections across sectors, we use the Euler equation approach to investment.

Following Bond and Meghir (1994) and Bond et al. (2003), we assume that there is a �rm maximizing the

stream of net cash �ows under the presence of symmetric quadratic adjustment costs. The �rm i solves the

following problem:

maxEt

8<:
1X
j=0

�tt+jR(Ki;t+j ; Li;t+j ; Ii;t+j)

9=; (2)

subject to the capital accumulation constraint,

Ki;t = (1� �)Ki;t�1 + Ii;t (3)
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where Ri;t = pi;tF (Ki;t; Li;t) � pi;tG(Ii;t;Ki;t) � wi;tLi;t � pIi;tIi;t is the current net cash �ow. Li;t denotes

variable factor inputs, Ki;t denotes the beginning of the period capital stock, Ii;t denotes the investment,

wi;t is the price of variable factors, pi;t is the price of output, pIi;t is the price of investment, �
t
t+j is the

discount factor between period t and period t+ j, � is the rate of depreciation, F is the production function

and G is the adjustment cost function. The �rst order conditions yield the following Euler equation:

�
�
@R

@I

�
i;t

= �(1� �)�tt+1Et
�
@R

@I

�
i;t+1

+

�
@R

@K

�
i;t

(4)

Under the assumption of competitive markets and that F being constant returns to scale, and with the

adjustment cost functional form G(Ii;t;Ki;t) =
b
2 [(I=K)i;t � c]

2
Ki;t; we can write equation (4) as follows:

�
I

K

�
i;t

� �1
�
I

K

�2
i;t

= �2Et

�
I

K

�
i;t+1

+ �3

"�
�

K

�
i;t

� Ji;t

#
+ �0 . (5)

Here, �i;t = pi;tF (Ki;t; Li;t)� pi;tG(Ii;t;Ki;t)�wi;tLi;t is the gross current pro�t and Ji;t is the real cost of

capital. This equation implies that current investment is positively related to the expected future investment

and to the current gross pro�ts, and negatively related to the cost of capital. There are two points to be

emphasized. Firstly, the expectation is captured by one-period-ahead investment forecast. Secondly, pro�ts

that are likely to be correlated with cash �ows enter the equation even without �nancial constraints. There-

fore, we can have structural interpretation of the basic Euler equation for investment-cash �ow regressions.

By using realized (I=K)i;t+1 plus an error term instead of expectation and rearranging equation (5) we can

arrive at the following empirical speci�cation:

�
I

K

�
i;t+1

= �1

�
I

K

�
i;t

+ �2

�
I

K

�2
i;t

+ �3

�
�

K

�
i;t

+ �4

�
Y

K

�
i;t

+ dt+1 + �i + �i;t+1 (6)
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where the cost of capital is replaced by time and �rm �xed e¤ects, and output-capital ratio is added to

account for the possibility of non-constant returns to scale or monopolistic competition. Under the case of

no �nancial constraints, we have the following properties for the coe¢ cients: �1 � 1; �2 � �1; �3 < 0 and

�4 � 0:

The main advantage of this structural Euler equation approach is that it controls for the e¤ects of

expectations on investment decisions. In a non-structural estimation like accelerator model, when �nancial

variables enter the regression with signi�cant coe¢ cients, one cannot be very conclusive due to the possibility

that these �nancial variables might be correlated with future pro�tability. The Euler equation approach

eliminates this problem and shows that cash �ow or pro�ts enter the speci�cation even without �nancial

constraints. However, the model implies that coe¢ cient on pro�ts (�3) will be negative. However, if �rms

face �nancial constraints, Bond et al. (2003) write that, "investment spending is positively related to cash

�ow or pro�ts through the e¤ect of �nancial constraints." And " since the gross operating pro�ts term

(�=K)i;t in equation (6) will be highly correlated with cash �ow, the prediction of a negative sign on this

term may be expected to fail in the presence of �nancial constraints." As a result, a �rst test of the �nancial

constraints would be to look at the sign of the lagged cash �ow or pro�ts variable in equation (6). So, if the

coe¢ cient on lagged cash �ow is positive (�3 > 0), then this positive coe¢ cient will indicate to presence of

�nancial constraints. Furthermore, under the �nancial constraints, one would expect positive relationship

between investment and current cash �ow which is the basic internal �nance option for the �rm. As in

Brown et al. (2009), we add contemporaneous cash �ow or pro�ts to see this positive relationship. Due to

the correlation between sales and cash �ow, contemporaneous sales are also added as an additional control

for �rm demand to avoid the omitted variable bias. As a result, a second test of the �nancial frictions would

be to check at the coe¢ cient on the contemporaneous cash �ow or pro�ts variable in equation (7). If this

coe¢ cient is positive (�5 > 0), then it will indicate to the presence of �nancial frictions. Therefore, we will

also use the following modi�ed speci�cation as in Brown et al. (2009):
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4.2 Methodology and Data

We estimate equations (6) and (7) using both �xed and random e¤ects models, and the �rst di¤erence GMM

method developed by Arellano and Bond (1991). In order to compare the e¢ ciency of random and �xed

e¤ects, we also conduct Hausman test. For the �rst di¤erence GMM estimates, we assume that all the right

hand side variables are possibly endogenous and use the appropriate lagged levels as the instruments.

Our goal in this study is to examine the sector based asymmetries in terms of capital market imperfections

and determine the relation between these asymmetries and boom-bust cycles. To understand whether the

internal funds of �rms matter for investment decision or not, we start with equation (6), which speci�es a

model without capital market imperfections, i.e. frictionless capital markets. Suppose, due to credit market

imperfections, �rms have some kind of credit constraints or high information costs or the cost of external

�nancing exceeds that of internal one, then changes in net worth would a¤ect the investment decision of

such �rms. To see the e¤ects of �nancial constraints in more detail, we proceed with equation (7).

For our analysis of the micro data sets, �rst we run the cash-�ow regressions for tradable and non-tradable

sectors separately. Secondly, we pool the data and introduce a dummy variable that takes the values of 1 for

non-tradable sectors and 0 for tradable sectors. The de�nitions of the variables used in our regression are

given in Table 2. In this part, we use two di¤erent micro data sets, one of which is the Company Accounts

Survey conducted by the Central Bank of Turkey (CBT) and the other is a �rm level data set for the Istanbul

Stock Exchange (ISE) �rms. For all these data sets, we de�ne the tradable and non-tradable sectors as the

manufacturing sector and the non-manufacturing sector, respectively. We use the production price index

(PPI) to control for in�ation.
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The Company Accounts Survey 8 data set has been gathered by the CBT since 1992. The CBT collected

this data set annually by asking thousands of �rms to submit their balance sheets corresponding to last

three years. For example, �rms in 1997 survey data set are asked to bring their balance sheets for 1994, 1995

and 1996. That�s why our main data set covers the years between 1989 and 2006. The publicly available

part of the data set gives us the aggregate balance sheet for each sector. We divide this data set into two

main sectors as well, tradable and non-tradable. Both tradable and non-tradable sectors also have available

information for their sub-sectors. The names of the sub-sectors used in this study and the way we handle

the data set can be found in Appendix. The ISE �rm level data set between the years of 1987 and 2003 is

the second data set used in this study. It is used to test our �ndings among the large �rms of the ISE in a

�rm level analysis.

4.3 Results for Company Accounts Survey Data Set

Table 3 gives the summary statistics of mainvariables used for the non-tradable and tradable sectors. At �rst

glance, the variables show that non-tradable sector�s investment normalized by capital stock has a higher

average and a much more volatility compared to that of tradable sector, even tough the mean and standard

deviations of cash �ows are not so di¤erent for the two sectors. This implies that for given similar cash �ow

levels and volatilities, we observe a higher volatility in the investment of nontradable sector. The ratio of

standard deviation of investment to cash �ow is 0.4879 in nontradable sector which is much higher than the

corresponding value of 0.2670 in tradable sector.

We can see the same patterns in the Figures 5 and 6 where the cash �ow �gures for both sectors resemble

each other closely, whereas the investment �gure is much more volatile for nontradable sector over the whole

period. For very similar levels of cash �ows, non-tradable sector experiences a higher investment during boom

years and a lower investment during bust years. These results highlight that, even though both sectors might

have similar internal funds, structural di¤erences like access to �nancing can produce pronounced di¤erences

8This data set is publicly available in the CBT website under Periodic Publications.
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in investment behavior. This hypothesis of di¤erence in the investment behavior across sectors is analyzed

in a more structural way through the regression results.
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Figure 5: Investment over Capital ratio for

Tradable and Non-tradable sectors
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Figure 6: Cash �ow over Capital ratio for Tradable

and Non-tradable sectors

Table 4 displays the separate cash �ow regressions for both tradable and non-tradable sectors using �xed

e¤ects and �rst-di¤erenced GMM methods. Model 1 is the equation (6) corresponding to the perfect markets

case, and Model 2 is the equation (7) corresponding to the �nancial constraints case. Neither non-tradable

nor tradable sectors fully satisfy the coe¢ cient restrictions of perfect capital markets case. In Model 1,

coe¢ cient of lagged sales is positive and coe¢ cient of lagged cash �ows is negative for tradable sector; and

these signs are in line with the perfect capital markets hypothesis. However, for non-tradable sectors, none of

the coe¢ cients are in line with the perfect markets case, with insigni�cant numbers for lagged sales and cash

�ow variables. Therefore, we can strongly reject the perfect capital markets for non-tradable sectors. We

then add current sales and cash �ows to the regressions to quantify the �nancial market imperfections as in

Brown et al. (2009). Current cash �ow coe¢ cient in Model 2 is signi�cant for both tradable and non-tradable

sectors at one percent level. This might suggest that both sectors face �nancial constraints. However, there is

a startling di¤erence between the current cash �ow coe¢ cients across sectors. The value is around 0.13-0.16

for tradable compared to 0.36-0.38 for non-tradable sector. As a result, for similar amounts of variance in

the cash �ows, the response of investment will be much higher for non-tradable sector. This �nding is in
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line with Figures 5 and 6, where average cash �ow pro�les are very similar over time but investment is more

volatile for non-tradable sector.

Table 5 combines the data for both sectors and includes a dummy for non-tradable sector for the coe¢ cient

of cash �ows. We use �xed e¤ects, random e¤ects and �rst-di¤erenced GMM estimations in the regressions.

When we conduct �xed e¤ects and random e¤ects regression for both perfect capital markets case (Model 1)

and �nancial constraints case (Model 2), Hausmann test chooses random e¤ects as more e¢ cient estimation

than �xed e¤ects. In Model 1, where we test perfect markets assumption, random e¤ects show that lagged

cash �ow dummy is negative for tradable sector as proposed by perfect markets the theory but the dummy

for non-tradable sector is signi�cantly positive meaning that non-tradable sector does not satisfy perfect

capital markets. In the case of GMM estimation lagged cash �ow is not signi�cant for both sectors thereby

rejecting the perfect markets for both sectors. In both estimations, we discard the perfect access to capital

markets assumption for nontradable sector. Then in Model 2 we include current sales and cash �ows as

additional variables to see the �nancial constraints. Hausmann test favors random e¤ects regression over

�xed e¤ects regression again. And both random e¤ects and GMM estimations �nd that current cash �ow

is signi�cant for non-tradable and tradable sectors. This shows that �nancial constraints can be binding

for both sectors. We also see that the coe¢ cient on cash �ow for nontradables is signi�cantly higher than

tradables. As in Table 4, this di¤erence shows that for very similar amounts of volatility in cash �ows,

investment response in non-tradable sector is signi�cantly larger than that of tradable sector. Therefore, any

movements in �nancing sources will be re�ected in higher volatility of investment for non-tradable sectors.

This �nding is also in accordance with the asymmetrical aggregate movements across sectors.

We can infer from these results that in the economy, non-tradable sectors are always more �nancially

constrained and its responsiveness to business cycle is higher. Tradable sectors are classi�ed as constrained

with respect to �xed investment but tradable �rms are less constrained than non-tradable �rms. Since most

of the cash �ow studies in the literature use either stock market data, which is not a representative sample

of the overall economy, or limited �rm level data from manufacturing sector, our result is also important

for aggregate investment dynamics and business cycles. For example, Gelos and Werner (2002) consider the
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investment behavior for manufacturing �rms in Mexico for the period 1984-1994. They �nd that �rms are

�nancially constrained. However, this result would not be enough to infer about the aggregate investment

and output dynamics. As stated by Hubbard (1998), estimating investment equations for other sectors of the

economy would provide helpful for aggregate investment dynamics. In the Turkish case, we have estimated

the investment equations for non-tradable and tradable sectors of the economy, and obtained micro evidence

for the aggregate investment and output dynamics. In our estimation, we have a higher sensitivity of non-

tradable sector. This implies that non-tradable �rms will be more responsive to external �nance or bank

credit. So when there is a lending boom, non-tradable �rms will be investing and producing more, and when

credit decreases non-tradable sector will decrease investment and output more than tradable sector. Then

this framework presents micro evidence for the macro correlations between NT/T ratio and Credit/GDP

ratio, and establishes the link between credit markets and output dynamics.

4.4 Results for Istanbul Stock Exchange Firms Data Set

We conduct cash-�ow regression analysis on stock market �rms in this section. Our period covers 1987

to 2003. We exclude �nancial and utility �rms. We again categorize our �rms into non-tradable and

tradable sectors. In Table 6, we �rst check the summary statistics. In contrast to the summary statistics

in survey of sectors, stock market �rms there are do not display much di¤erence in levels and variances of

both investment and cash �ow variables. Our analysis yields very similar values for the ratio of standard

deviations of investment and cash �ows for tradable and nontradable sectors, namely 0.4799 and 0.4543

respectively.

Graphical representation of investment and cash �ows over the sample period in Figures 7 and 8 further

reinforces this result and illustrates that for the given similar levels of cash �ows, we get very similar

movements of investment in both tradable and nontradable sectors. Therefore, from the �rst diagnostics of

the data, we do not �nd signi�cant di¤erences in the investment and �nancial variables.
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Figure 7: Investment over Capital ratio for

Tradable and Non-tradable sector
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Figure 8: Cash �ow over Capital ratio for Tradable

and Non-tradable sector

Table 7 provides the results for several models of cash �ow regressions for pooled data of all �rms. We

estimate �xed e¤ects, random e¤ects and �rst-di¤erenced GMM regressions. Hausmann test favors �xed

e¤ects as the e¢ cient estimator over random e¤ects. For the case of perfect capital markets setup, in Model

1, coe¢ cients of the regressions do not satisfy the restrictions. Coe¢ cient of lagged cash �ow, which is

predicted to be negative under perfect markets case, is insigni�cant in �xed e¤ects estimation and positive in

�rst-di¤erenced GMM estimation. Moreover the dummy for non-tradable sector is not signi�cant in either

case. Hence, we can conclude that perfect capital markets hypothesis is rejected for both sectors under an

Euler equation approach.

To further quantify the market imperfections, we add current sales and cash �ows to the benchmark

regression as in Brown et al. (2009) in Model 2. The coe¢ cient of current cash �ow in the imperfect capital

markets case is signi�cant and positive for all estimations and the number is around 0.11-0.13. For our

purpose of analyzing the sector based di¤erences in access to �nancial markets, we also look at the dummy

for non-tradable sector cash �ow. This coe¢ cient is insigni�cant in all cases. In contrast to the survey data

set, where we have found signi�cant di¤erences in cash �ow coe¢ cients across sectors, for the stock market

data there are no di¤erences in capital market imperfections. Despite both tradable and non-tradable �rms

being �nancially constrained, their responses to cash �ow movements do not diverge. This �nding is in line
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with Figures 7 and 8, where both investment and cash �ow pro�les are very similar across sectors.

Comparing these results to the previous section�s results for a larger and more representative data set

for economy, we conclude that using stock market �rms we can assess whether they are constrained or not,

but it does not help with studying the bigger macro picture. From these micro results, we can conclude

that market imperfections are of paramount importance for the economy and there is an asymmetry across

sectors that non-tradable sectors are more constrained than tradable sector.

5 Conclusion

In this study, we pointed to the macro relationship between non-tradable to tradable ratio and private credit

to GDP ratio and demonstrated that there is a close relationship between two ratios. We concluded from

this that credit market is an important component of the boom-bust cycles in the economy and this e¤ect

is asymmetric across sectors. To support these �ndings we checked two separate micro data sets. For stock

market �rms, we get that there is no di¤erence in terms of credit constraints for the �rms. However, we

noticed that this data set is not representative of the economy, since these �rms are very large with respect

to average �rms and have easier access to credit markets. To see more representative results, we checked a

larger data set for di¤erent sectors. From this data set, we concluded that non-tradable sectors are �nancially

more constrained than tradable sectors.

Given the fact that non-tradable sectors are more constrained than tradable �rms, we can generate

the boom-bust cycles we see in the data. During a credit boom, �rms which are more responsive to the

credit (non-tradable) will increase their investment and correspondingly their output more than other �rms

(tradable). So NT/T ratio will increase over the boom. And during a credit bust or decrease, non-tradable

�rms will decrease investment and output more than other �rms, and we will see NT/T ratio decreasing.

Therefore, we provide micro evidence that observed aggregate asymmetric volatility of tradable and tradable

sectors over the business cycle can be the result of the fundamental di¤erences in access to �nancing of

sectors.
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Table 1: Regression Results

Macro Data: Sample:1970-2004
Dependent Variable: Annual Di¤erence in Non-tradable (NT) / Tradable (T)

1 2 3 4 5
Annual Di¤erence in Credit/GDP ratio -0.0004 0.0012 -0.0011 -0.0046 -0.0060

(0.0063) (0.0067) 0.0061 (0.0063) (0.0065)

Lag of Annual Di¤erence in Credit/GDP ratio 0.0187*** 0.0172** 0.0170** 0.0188*** 0.0173**

(0.0067) (0.0071) (0.0066) (0.0065) (0.0067)

Lag of Trade Liberalization Dummy -0.0053 -0.0779* -0.0773* -0.0798*

(0.0328) (0.0442) (0.0429) (0.0432)

Financial Liberalization Dummy 0.0874** 0.1020** 0.1133**

(0.0424) (0.0422) (0.0442)

Crises Dummy -0.1049 -0.1169*

(0.0646) (0.0662)

Lag of Crises Dummy -0.0591

(0.0660)

Constant -0.0051 -0.0045 0.0028 0.0027 0.0038

(0.0151) (0.0264) (0.0238) (0.0231) (0.0232)

R2 0.2640 0.2340 0.3202 0.3590 0.3540

* 10%, ** 5%, *** 1% Signi�cance levels. Standard deviations are in parenthesis.

Credit/GDP is the ratio of private sector credit to GDP. Crises is the dummy for 1994 and 2001 crises.

Trade liberalization dummy with one lag is 1 for the 1985-2004. Financial liberalization dummy is 1 for the 1990-2004.

All regressions include a dummy for 1980 where there was a military coup. The dummy is signi�cant.

Table 2: Variable De�nitions

Variable De�nition
Kt Capital stock at the beginning of period t.
It Investment in period t.

= K(t)�K(t� 1)
St Net sales in period t
CSt Change in sales

= S(t)� S(t� 1)
CFt Cash �ow in period t.

= Net Pro�t+Owners Capital+
Depreciation Allowances

D Dummy variable

=

�
1 for non-tradable sector
0 for tradable sector
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Table 3: Summary Statistics
CBT Company Accounts Survey Weighted Average Data Set

Tradable Sector
Mean Std. Dev. Min Max Std. Dev. Ratio*

I/K(-1) 0.0806 0.1421 -0.1803 0.6677 0.2670
CF/K(-1) 0.3738 0.5323 -0.4692 3.3668
CS/K(-1) 0.3760 0.8468 -3.2910 5.7014

Non-tradable Sector
Mean Std. Dev. Min Max Std. Dev. Ratio*

I/K(-1) 0.1542 0.2813 -0.2076 1.7014 0.4879
CF/K(-1) 0.3984 0.5765 -0.5948 2.9687
CS/K(-1) 0.6869 1.3283 -0.9691 8.1573

* Standard deviation ratio of I/K(-1) and CF/K(-1).

Table 4: Regression Results
CBT Company Accounts Weighted Average Data Set

Dep Var. Tradable Non-tradable
I/K(-1) FE GMM FE GMM
Variable 1 2 1 2 1 2 1 2
I(-1)/K(-2) -0.059 0.051 -0.050 0.079 -0.078 -0.120** -0.070 -0.083

0.134 0.124 0.113 0.095 0.061 0.052 0.091 0.078
[I(-1)/K(-2)]2 0.276 0.273 0.213 0.209 -0.076* -0.080** -0.076 -0.084*

0.297 0.266 0.183 0.143 0.039 0.034 0.053 0.046
S/K(-1) 0.012 0.020** -0.032** -0.034***

0.009 0.009 0.016 0.008
S(-1)/K(-2) 0.027*** 0.010 0.048*** 0.019** 0.003 0.007 0.005 0.016*

0.008 0.009 0.008 0.008 0.007 0.009 0.008 0.008
CF/K(-1) 0.132*** 0.156*** 0.355*** 0.378***

0.017 0.014 0.072 0.046
CF(-1)/K(-2) -0.065*** -0.050*** -0.039* -0.028* -0.054 0.078 0.009 0.089

0.021 0.017 0.021 0.017 0.053 0.048 0.064 0.055
Constant 0.103* -0.051 0.002 -0.002 0.149** 0.281** 0.015** -0.007

0.053 0.042 0.002 0.002 0.067 0.125 0.007 0.007
# of Obs. 414 414 384 384 188 188 172 172
R-sq. 0.217 0.376 0.168 0.293
m1 (p-value) 0.000 0.000 0.000 0.000
m2 (p-value) 0.701 0.170 0.827 0.658
Sargan (p-value) 0.011 0.126 0.918 0.996

* 10%, ** 5%, *** 1% Signi�cance levels. Standard deviations are in parenthesis.
FE and RE (random e¤ects) give very similar results, but Hausmann test favors FE. Therefore we do not report RE.
In GMM estimation t-2 to t-5 lags are used as instrumental variables. FE and RE results are the same.
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Table 5: Pooled Regression Results
CBT Company Accounts Weighted Average Data Set

Dep Var.
I/K(-1) 1 2
Variable FE RE GMM FE RE GMM
I(-1)/K(-2) 0.018 0.074* 0.019 0.060 0.100* -0.013

0.050 0.045 0.051 0.063 0.060 0.044
[I(-1)/K(-2)]2 -0.070* -0.040 -0.069** -0.053 -0.005 -0.071**

0.037 0.026 0.035 0.042 0.042 0.031
S/K(-1) 0.017 0.015 -0.027***

0.012 0.013 0.005
S(-1)/K(-2) 0.009** -0.001 0.011** -0.003 -0.018 0.019***

0.004 0.002 0.005 0.007 0.011 0.005
CF/K(-1) 0.131*** 0.143*** 0.186***

0.017 0.016 0.020
CF(-1)/K(-2) -0.065*** -0.055*** 0.002 -0.033* -0.015 0.006

0.020 0.021 0.025 0.017 0.016 0.021
D*CF/K(-1) 0.173*** 0.153** 0.187***

0.066 0.061 0.035
D*CF(-1)/K(-2) 0.018 0.062*** -0.021 0.064* 0.023 0.054

0.035 0.033 0.042 0.034 0.031 0.037
Constant 0.070** 0.300*** 0.004 -0.068 0.093 -0.007***

0.032 0.076 0.003 0.070 0.062 0.002
# of Obs. 602 602 556 602 602 556
R-sq. 0.083 0.147 0.211 0.374
Hausman (p-value) 0.996 0.988
m1 (p-value) 0.000 0.000
m2 (p-value) 0.678 0.260
Sargan (p-value) 0.033 0.252

* 10%, ** 5%, *** 1% Signi�cance levels. Standard deviations are in parenthesis.
We used t-2 to t-12 lags for GMM estimation. Coe¢ cients don�t change when we used all the lags available.
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Table 6 : Summary Statistics
ISE Firms Data Set

Tradable Sector
Mean Std. Dev. Min Max Std. Dev. Ratio*

I/K(-1) 0.1062 0.4219 -0.5096 2.5669 0.4799
CF/K(-1) 0.5355 0.8792 -1.1222 4.4564
CS/K(-1) 0.2274 1.3943 -4.2843 4.8296

Non-tradable Sector
Mean Std. Dev. Min Max Std. Dev. Ratio*

I/K(-1) 0.1097 0.4180 -0.3418 1.4469 0.4543
CF/K(-1) 0.7144 0.9201 -0.4706 3.6901
CS/K(-1) 0.3612 1.2484 -1.8577 4.2099

* Standard deviation ratio of I/K(-1) and CF/K(-1).

Table 7: Pooled Regression Results
ISE Firms Data Set

Dep Var.
I/K(-1) 1 1 2 2
Variable FE RE GMM FE RE GMM
I(-1)/K(-2) -0.101** 0.053 -0.128* 0.048 0.112** -0.040

0.046 0.045 0.069 0.049 0.046 0.077
[I(-1)/K(-2)]2 0.006 -0.011 0.037 -0.026 -0.017 -0.021

0.018 0.014 0.028 0.018 0.012 0.024
S/K(-1) 0.071*** 0.024** 0.102***

0.016 0.011 0.019
S(-1)/K(-2) 0.027*** 0.003* 0.014*** 0.016* -0.007 0.042**

0.006 0.002 0.005 0.009 0.009 0.020
CF/K(-1) 0.108*** 0.126*** 0.134***

0.032 0.029 0.046
CF(-1)/K(-2) 0.002 0.036** 0.075** 0.008 -0.009 0.100**

0.024 0.018 0.032 0.024 0.021 0.043
D*CF/K(-1) 0.022 -0.008 -0.092

0.064 0.060 0.077
D*CF(-1)/K(-2) 0.042 0.004 0.040 0.046 0.004 0.002

0.034 0.022 0.056 0.040 0.041 0.070
Constant -0.033 0.107 -0.010** -0.282*** -0.033 -0.002

0.069 0.063*** 0.004 0.081 0.058 0.005
# of Obs. 1581 1581 1398 1300 1300 1051
R-sq. 0.031 0.072 0.082 0.131
Hausman (p-value) 0.002 0.000
m1 (p-value) 0.000 0.000
m2 (p-value) 0.205 0.574
Sargan 0.265 0.090

* 10%, ** 5%, *** 1% Signi�cance levels. Standard deviations are in parenthesis.
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7 Appendix

In this study, we have used two di¤erent micro data sets, one of which is the Company Accounts Survey

conducted by the Central Bank of Turkey (CBT) and the other is a �rm level data set for the Istanbul

Stock Exchange (ISE) �rms. For all these data sets, we de�ned the tradable and non-tradable sectors as the

manufacturing sector and the non-manufacturing sector; respectively.We used the production price index

(PPI) to control for in�ation.

We use our main data set of Company Accounts Survey in two di¤erent ways to run our regressions.

We have last three years data for every year the survey is conducted and because of that we actually have

three di¤erent observations of a variable for each observation period, coming form three di¤erent surveys.

Suppose, we have a variable yXs;t for sector s in year t from the survey conducted in year y. Then, we can

easily see that y 2 ft+ 1; t+ 2; t+ 3g or t 2 fy � 1; y � 2; y � 3g and 1 6 y � t 6 3. The �rst way to use

our Company Accounts survey data is that, we pick the last observation from each survey and if a lagged

variable is needed in our regression we take it from the same survey year. In other words to say, we use

t+1Xs;t and when we need one lag of this variable, we use t+1Xs;t�1; not tXs;t�1. This provides us within

survey consistency when using our data. We use the last observation from each survey, e.g. t+1Ks;t, and for

the lagged variables we do not change the survey year but the observation year, e.g. t+1Ks;t�1 or t+1Ks;t�2.

The reason behind this is that the size of the survey samples change from year to year and it is logical

to use the same samples�lagged variable to form our variables that are going to be used in the regression

analysis, e.g. t+1CFs;t=t+1Ks;t�1. So, our model for the Company Accounts Survey data can be written as

the following:

t+1Is;t

t+1Ks;t�1
= �1

t+1Is;t�1

t+1Ks;t�2
+ �2

�
t+1Is;t�1

t+1Ks;t�2

�2
+ �3

t+1�s;t�1

t+1Ks;t�2
+ �4

t+1Ys;t�1

t+1Ks;t�2
(8)

+�5
t+1�s;t

t+1Ks;t�1
+ �6

t+1Ys;t

t+1Ks;t�1
+ dt + �s + �s;t

Results of these regressions are presented in the Tables 6A and 7A of this appendix and are in line with
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the main results of the paper. Although we have the lagged observation for the variables in this speci�cation,

they are not the lag of the variables as it is seen in equation (9).

lag

�
t+1Is;t

t+1Ks;t�1

�
=

tIs;t�1

tKs;t�2
6= t+1Is;t�1

t+1Ks;t�2
(9)

To deal with this problem and see the dynamic properties of the model in a better way, we form look at a

di¤erent speci�cation and form the weighted average data.

In this second speci�cation, we take a di¤erent strategy to form continuous variables from our data set in

order to understand the dynamic properties of the data in a better way. For this purpose we form weighted

average variables, i.e. we use the average of three observations for a period, coming from three di¤erent

surveys. Let�s assume that we have a variable yXs;t and the number of the �rms , yNs;t, for sector s in year

t from the survey conducted in year y. We calculate the weighted average value of our variable as,

xs;t =
Xs;t
Ns;t

=

P
y2ft+1;t+2;t+3g (yXs;t)P
y2ft+1;t+2;t+3g (yNs;t)

.

We say weighted average because our observations not only di¤er in the value but also in the size of sample

as well, i.e. number of the �rms in our sample changes from year to year1 , and we don�t have any information

about the �rms entering in to or exiting out from the Company Accounts Survey. In other words to say,

we have tNs;t�1 =t Ns;t�2 =t Ns;t�3 but t+1Ns;t 6=t+j Ns;t for j 2 f2; 3g. A �rm taking place in all

t + 1; t + 2; t + 3 surveys have triple the weight of a �rm that take place in only one those surveys for the

year t observation. That�s why; we have formed our new data set by taking the weighted average of each

variable and named it as weighted average data set.

Then, our model used for this data set can be written as follows,

1You may �nd the number of �rms for each subsector in CBT Company Accounts survey data set in Table 3A and 4A for

tradable and non-tradable sectors, respectively.
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Is;t
Ks;t�1

= �1
Is;t�1
Ks;t�2

+ �2

�
Is;t�1
Ks;t�2

�2
+ �3

�s;t�1
Ks;t�2

+ �4
Ys;t�1
Ks;t�2

(10)

+�5
�s;t
Ks;t�1

+ �6
Ys;t
Ks;t�1

+ dt + �s + �s;t

and hence the model in equation (10) has the desired dynamic properties. This speci�cation is used in the

main part of the paper.

Our second micro data set is the �rm level data for ISE �rms. This data set is bought from a private

data management company, Finnet2 . There are 175 �rms used from this data set. We also divide them in

to two groups, namely tradable and non-tradable, depending on their sectors3 . As a result our model for

the ISE �rms can be written as the following,

Ii;t
Ki;t�1

= �1
Ii;t�1
Ki;t�2

+ �2

�
Ii;t�1
Ki;t�2

�2
+ �3

�i;t�1
Ki;t�2

+ �4
Yi;t�1
Ki;t�2

(11)

+�5
�i;t
Ki;t�1

+ �6
Yi;t
Ki;t�1

+ dt + �i + �i;t

2Wed address for Finnet is www.�nnet.com.tr .
3For ISE �rm level data set, you may �nd the names of the sectors and the number of �rms in each sector in Table 5A.
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Table 1A: Survey and Observation Relation
CBT Company Accounts Data Set

Survey Year
Year ... 1996 1997 1998 1999 ...
...
1992 ...
1993 ... X
1994 ... X X
1995 X X X
1996 X X X
1997 X X
1998 X
... ...

This table shows us how the data is collected.

Table 2A: Sector Names
CBT Company Accounts Survey Data Set

Tradable Sector
Sector Code Sector Name

DA-15 Manufacture of Food Products & Beverages

DA-16 Manufacture of Tobacco

DB-17 Manufacture of Textiles

DB-18 Manufacture of Wearing Apparel, Dressing and Dyeing of Fur

DC Manufacture of Leather and Leather Products

DD Manufacture of Wood and Wood Products

DE Manufacture of Pulp, Paper & Paper Products, Publ. & Printing

DG Manufacture of Chemicals, Chemical Prod. & Man-made Fibres

DH Manufacture of Rubber and Plastic Products

DI Manufacture of other Non-metallic Mineral Products

DJ Manufacture of Basic Metals and Fabricated Metal Products

DK Manufacture of Machinery and Equipment N.E.C.

DL Manufacture of Electrical and Optical Equipment

DM Manufacture of Transport Equipment

DN Manufacture of Furniture, Manufacturing N.E.C.

Non-Tradable Sector
Sector Code Sector Name

F-451 Site Preparation

F-4520 Building of Compl. Constr. or Parts Thereof, Civil Engineering

F-4521 General Constr. of Buildings and Civil Engineering Works

F-453 Building Installation

F-454 Building Completion

G Wholesale and Retail Trade

H Hotels and Restaurants

I Transport, Storage and Communication
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Table 3A: Number of Firms in Tradable (Manufacturing) Sectors
CBT Company Accounts Survey Data Set

Survey Year
Sector 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

DA-15 546 665 670 691 700 689 581 599 612 615 680 628

DA-16 21 22 20 22 23 22 21 19 14 14 14 13

DB-17 505 644 583 641 649 648 509 538 507 514 549 580 576 615 663

DB-18 419 556 428 513 531 434 308 310 307 318 345 351 329 321 298

DC 52 72 76 87 93 102 84 84 79 77 81 82 71 73 72

DD 101 144 144 148 169 151 104 101 104 106 109 96 71 76 83

DE 132 161 165 176 182 172 129 138 144 154 158 150 132 133 18

DG 112 238 282 282 304 311 261 259 262 263 281 289 255 216 249 260

DH 140 166 184 184 217 233 181 184 197 210 222 203 195 209 224

DI 202 238 247 257 275 258 229 237 240 256 265 250 224 241 277

DJ 149 343 416 417 469 476 422 315 320 329 337 366 335 298 378 403

DK 119 214 266 268 300 319 293 241 248 248 253 273 269 248 285 287

DL 162 200 201 204 225 207 160 166 165 166 181 176 151 155 174

DM 142 174 185 196 231 205 177 189 193 213 214 210 207 224 250

DN 55 63 65 90 129 111 89 91 109 124 135 136 126 122 134

Total 377 3272 4069 3935 4282 4530 4208 3387 3486 3511 3638 3881 3734 2838 3081 3143

Table 4A: Number of Firms in Non-tradable (Non-manufacturing) Sectors
CBT Company Accounts Survey Data Set

Survey Year
Sector 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

F-451 364 69 66 103 112 110 105 79 67 57 49

F-4520 388 609 440 274 308 330 329 328 283 324 453

F-4521 364 269 256 177 159 138 129 118 98 70

F-453 81 215 99 83 79 83 79 77 76 73 64 66

F-454 262 395 334 330 344 341 338 294 226 167 145 127

G 792 2259 2497 2245 2701 2797 2170 1618 1567 1436 1482 1522 1460 1471 1504 1527

H 145 343 455 463 746 480 332 289 293 282 296 316 273 220 266 272

I 125 323 450 459 471 542 427 310 318 332 348 394 319 307 357 361

Total 1062 2925 3402 3167 5377 5307 4127 3147 3171 3054 3111 3154 2814 2699 2846 2402
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Table 5A: Sectors and Number of Firms in each Sector
ISE Firms Data Set

Tradable Sector
Sector Number of Firms

Food and Beverages 23
Textile 25
Furniture 2
Paper 14

Chemicals 20
Metal 25

Metal Products 15
Other Manufacturing 1

Total 125

Non-tradable Sector
Sector Number of Firms

Rocks and Sand 25
Electricity 3
Construction 2
Whole Sale 3
Retail Sale 7

Hotels and Restaurants 5
Transportation 4
Communication 1

Total 50
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Table 6A: Regression Results
CBT Company Accounts Survey Data Set

Dep Var. Tradable Non-tradable
I/K(-1) FE FE
Variable 1 2 1 2
I(-1)/K(-2) 0.099 0.178 0.263 0.032

0.148 0.152 0.196 0.172
[I(-1)/K(-2)]2 0.225 0.190 -0.167* -0.092

0.245 0.234 0.098 0.077
S/K(-1) 0.016 -0.040

0.010 0.026
S(-1)/K(-2) 0.019** 0.003 -0.013 0.010

0.009 0.011 0.011 0.014
CF/K(-1) 0.049* 0.310***

0.026 0.116
CF(-1)/K(-2) -0.019 -0.029 0.059 0.134**

0.028 0.024 0.070 0.067
Constant -0.007 -0.016 -0.413

0.059 0.056 0.518
# of Obs. 222 222 103 103
R-sq. 0.475 0.497 0.429 0.428

* 10%, ** 5%, *** 1% Signi�cance levels. Standard deviations are in parenthesis.
Random e¤ects results are very similar and Hausmann test prefers FE results.
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Table 7A: Pooled Regression Results
CBT Company Accounts Survey Data Set

Dep Var.
I/K(-1) 1 2
Variable FE RE FE RE
I(-1)/K(-2) 0.268** 0.275*** 0.446*** 0.465***

0.113 0.101 0.106 0.099
[I(-1)/K(-2)]2 -0.153** -0.102** -0.238*** -0.201***

0.064 0.044 0.056 0.046
S/K(-1) 0.028*** 0.026***

0.005 0.005
S(-1)/K(-2) -0.007 -0.005 -0.020*** -0.027***

0.011 0.004 0.007 0.005
CF/K(-1) 0.043 0.056*

0.030 0.033
CF(-1)/K(-2) 0.001 0.014 -0.006 0.017

0.029 0.024 0.029 0.025
D*CF/K(-1) 0.223*** 0.192***

0.078 0.074
D*CF(-1)/K(-2) 0.044 0.069* 0.105*** 0.045

0.044 0.041 0.035 0.035
Constant 0.124 0.065 0.035

0.086 0.049 0.033
# of Obs. 325 325 325 325
R-sq. 0.309 0.323 0.526 0.611
Hausman (p-value) 1.000z 1.000z

* 10%, ** 5%, *** 1% Signi�cance levels. Standard deviations are in parenthesis.
z Generalized Hausman Test is used instead of Hausman Test.
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