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Abstract 

With a novel dataset of over two thousand firms covering 2006-2012 period, this study examines 

liquidity management of non-financial firms in Turkey. We find the following results: First, cash 

holdings and lines of credits are complementary if the profits are low or cash holdings are small, 

while they become substitutes if profits are high or cash holdings are large. Second, firms with more 

available funds (cash plus unused credit lines) invest more than the others; moreover, given the 

same amount of available funds, those firms which hold more cash make more investment. Third, 

firms with small cash holdings prefer unused credit lines to cash when they get more profitable; 

whereas firms with large cash holdings prefer cash to unused credit lines when they get more 

profitable. Fourth, we find evidence of nonlinearities regarding the determinants of cash holdings 

and credit limits. Finally, our analysis also includes the effects of aggregate financial uncertainty on 

liquidity management, and it discriminates between holdings of local currency denominated and 

foreign currency denominated credit limits. Our study is the first one to examine liquidity 

management of firms in an emerging economy, and bears some critical differences with the findings 

of earlier studies. 
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1. Introduction 

In a frictionless Modigliani-Miller type world, firms can easily obtain external funds to finance 

their profitable projects. However, financial frictions, which might be caused by sources like 

information problems and transaction costs, can hinder some firms from accessing external liquidity 

and consequently hinder undertaking valuable projects when sources of internal liquidity are scarce. 

When financial frictions are present, firms begin to substitute internal finance for external finance 

since in rainy days accessing internal funds is easier. 

Corporate finance literature emphasizes the role of cash holdings in the liquidity management of 

non-financial firms. The uncertainty regarding the future liquidity needs make firms accumulate cash 

in order to undertake profitable projects if the need for liquidity is realized. 1 Similar arguments are 

put forward by the theoretical literature on lines of credit. Lines of credit can also be used against 

future liquidity shocks to enable firms to undertake profitable projects. 2 Since cash and credit lines 

may serve the same purpose theoretically, the substitution between cash and credit lines get some 

attention in the literature recently. Sufi (2009) empirically investigates the choice between cash and 

lines of credits for the first time and finds that firms that are more profitable use more credit lines 

relative to cash in their liquidity management. This finding implies that cash and credit lines are 

imperfect substitutes. Moreover, if one takes profit as an indicator of liquidity need, the finding of 

Sufi (2009) implies that when firms need liquidity most, they rely more on cash than lines of credit. 

Campello et al. (2009) and some other studies in the literature also confirm these findings by using 

different databases of firms and some survey results. Thus, the roles of cash holdings and lines of 

credit in the liquidity management of non-financial firms may differ in some respects.  

In this paper, we investigate the liquidity management of non-financial firms in Turkey. We use a 

novel dataset of over two thousand firms in our analysis. Our dataset includes balance sheet 

information of non-financial firms and credit usage and lines of credit information of these firms 

from 2006 to 2012. We first investigate the determinants of cash holdings and unused lines of credit 

of the firms separately and then investigate the choice between cash and unused lines of credit a la 

Sufi (2009). Our findings partly in line with those of Sufi (2009) and Campello et al. (2009). However, 

our findings differ from those of Sufi (2009) and Campello et al. (2009) in some critical aspects when 

we add new dimensions to the analysis which do not exist in these papers. Our main findings can be 

summarized as follows: 

First, regarding substitution between cash and credit limits, we find that cash and lines of credits 

are complementary instruments if the cash generating capacity of the firms are low (profits are low) 

or cash holdings are small. When profits are high or cash holdings are large, cash and credit lines are 

substitutes. This finding is more nuanced than the finding by Campello et al. (2009) who emphasize 

the substitutability between cash holdings and credit lines regardless of the level of profit or cash 

holdings. 

Second, we find that, in their liquidity management, firms with small cash holdings prefer unused 

credit lines to cash when they get more profitable; whereas firms with large cash holdings prefer cash 

to unused credit lines when they get more profitable. Since small profit levels may not enable firms 

                                                           
1
 See Almeida et al. (2004). 

2
 See Holmström and Tirole (1998). 
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to accumulate enough cash, firms have to rely on unused credit lines granted by banks in order to 

hedge themselves to the future liquidity shocks. Overall, our results do not fully comply with Sufi 

(2009) and some others3 in their findings of positive relation between profitability and the relative 

use of credit lines to cash for US firms. We find that, in Turkey, for the firms in the bottom 30th 

percentile of cash holdings the relation between profit and relative use of credit lines to cash is 

positive while at the top 30th percentile it is negative.  

Third, to investigate these findings further, we study the relation of ex-post investments of firms 

with the available funds (unused limits + cash). We find that firms with more available funds invest 

more. Moreover, given the same amount of available funds, those firms  which hold more cash do 

even more investment. 4 This result is robust to different estimation techniques and valid even if we 

take out firm fixed effects. These findings may help to explain the substitution between cash and 

credit lines. It may be the case that, firms with low cash holdings complement their liquidity with 

credit lines whereas firms with high cash holdings substitute cash holdings for credit limits, because 

cash is more valuable in the sense that it enables exploiting investment opportunities better than 

credit limits. Hence the firms that have high cash holdings or high cash generating capacity prefer 

cash to unused credit lines.  

Fourth, our findings emphasize nonlinearities in the liquidity management of firms. We find 

evidence of nonlinearity regarding the determinants of cash and credit limits. For example, unused 

credit limits increase as tangible asset increases for small size firms and unused credit limits decrease 

as tangible asset increases for large size firms.  

Fifth, regarding the effects of aggregate financial variables, our findings suggest that unused 

credit lines are more sensitive to financial variables than cash. Firms hold unused limits when 

uncertainty in international markets are high (VIX), however firms hold less unused limits when 

uncertainty in Turkey is high (VIX for Turkey) which is consistent with Acharya et al. (2009)’s 

argument that higher aggregate uncertainty make banks to tighten their supply of credit limits.  

Finally, unlike the extant literature, our dataset enables us to discriminate between Turkish Lira 

(henceforth TL) and foreign currency (henceforth FX) denominated credit lines. Hence we repeat our 

analysis for TL and FX denominated credit lines separately. Our findings indicate that profit affects TL 

and FX unused credit limits differently. Moreover, cash holdings has more effect on TL unused credit 

lines. We find that firms that have higher amount of foreign sales to foreign credits hold more FX 

unused limits than TL unused limits and they hold more unused limits than cash. 

The findings outlined above indicate some potential differences in the practice of liquidity 

management of firms in emerging countries and developed ones, and/or publicly traded firms and 

privately owned ones. On the one hand, the relatively weak enforcement of contracts in emerging 

countries and insufficient legal codes regarding the usage of lines of credit have the potential to 

differentiate the role of credit lines in the liquidity management of firms in emerging countries 

compared to firms in developed countries. On the other hand, privately owned firms and publicly 

traded ones may behave (or be treated by the financial sector) differently. Since our data set includes 

                                                           
3
 See, for example, Acharya et al. (2014) and Campello et al. (2011). 

4
 These findings are robust to endogeneity concerns as we use instrumental variables and GMM methods to 

contain endogeneity. 
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mostly privately owned firms5, our results may differ from previous studies which include only 

publicly traded firms. In this sense, more research on emerging countries discriminating privately 

owned firm data would shed light on these differences.  

This paper contributes to the corporate liquidity management literature of non-financial firms in 

multiple ways. First, so far, the extant literature on the choice between cash and credit lines mainly 

focuses on US firms, while we conduct our analysis for Turkish firms. Second, the datasets that are 

used in this literature almost always cover publicly traded firms, whereas our dataset mostly 

comprises of privately owned firms. Third, our basic results differ from the results of the extant 

literature. Last, to the best of our knowledge, our paper is the first study that investigate credit limits 

and the choice between cash and credit limits of firms in an emerging country setting.  

The paper proceeds as follows: Section 2 discusses some related literature, although without the 

intention of being comprehensive. Section 3 presents the data and the methodologies we use in our 

analysis. Section 4 discusses institutional settings of credit line contracts in Turkey and presents some 

univariate results. Section 5 provides the results of multivariate analysis and discusses their 

implications. Section 6 concludes. Some additional tables and figures are given in Appendix 1 and 

Appendix 2. 

2. Related Literature 

Literature on corporate liquidity policy primarily deals with cash holdings. Both theoretical and 

empirical studies investigate the determinants of cash holdings and the precautionary usage of cash 

holdings for future liquidity shocks. On the other hand, empirical and theoretical literature on lines of 

credits gains prevalence only recently. Specifically, empirical literature on lines of credits gains 

momentum especially in the second half of the 2000s. In this section, we briefly present some 

relevant studies that are of interest to our paper without any intention of being comprehensive. 

Regarding the cash holdings of firms, Almeida, Campello and Weisbach (2004) model the 

demand for liquidity of firms where financially constrained firms systematically save cash out of their 

cash flows while unconstrained firms do not. They test their model’s predictions and find a positive 

correlation between cash flows and the change in cash holdings in financially constrained firms while 

the coefficient for unconstrained firms is insignificant statistically. In this regard, cash holdings 

emerge as a precautionary saving instrument and financially constrained firms tend to accumulate 

cash out of their cash flows for future liquidity needs. Similarly Acharya, Almeida and Campello 

(2007) stress the hedging role of cash holdings in corporate liquidity management. This vein of 

literature emphasizes the role of cash holdings as being driven by a precautionary motive regarding 

future uncertainty in the liquidity needs of firms. 

From the perspective  of the banking literature, Kashyap, Rajan and Stein (2002) proposes a 

theory of why taking deposit and lending take place in the same firm (bank). They suggest that banks 

are liquidity providers for firms via lines of credits and providing liquidity is less costly if banks are 

deposit takers. Since both deposit withdrawals and lines of credits withdrawals may left banks 

illiquid, banks hold a proportion of their assets in liquid forms as to insulate themselves from these 

withdrawals. Kashyap, Rajan and Stein (2002) suggests that these liquid reserves cost less if banks 

                                                           
5
 Unfortunately, we could not discriminate publicly traded firms from privately owned ones in our analysis, 

since the titles of the firms are undisclosed in the dataset for privacy purposes. 
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provide both deposit taking and lending services, hence there is economies of scope in these 

activities. This perspective may explain the widespread availability of lines of credits, especially in 

countries like Turkey where the financial systems are dominated by commercial banks (so called bank 

based financial intermediation countries).  

Regarding lines of credits, Holmström and Tirole (1998) present a model that incorporates two-

tier information asymmetry in which there is moral hazard problem between depositors and financial 

intermediaries as well as between financial intermediaries and firms. In their model, firms face 

uncertain idiosyncratic liquidity shocks when valuable projects are in progress and to cope with the 

liquidity needs, firms reserve some cash from previous period or sign lines of credit agreements with 

financial intermediaries. In equilibrium reserving cash is costlier than signing lines of credit 

agreements6, so that firms prefer to obtain lines of credit where available. Hence, financial 

intermediaries can insure firms for future liquidity shocks by mean of lines of credits. In this model, 

cash holdings and lines of credit both emerge as precautionary saving instruments to cushion future 

liquidity shocks.  

Since both cash and lines of credit serve the same purpose of precautionary saving as the model 

of Holmström and Tirole (1998) suggests, it is natural to ask under which situations firms prefer cash 

to lines of credit and vice versa. Sufi (2009) is the first attempt to empirically investigate the choice 

between cash holdings and lines of credits. As both cash and lines of credit are treated in the 

literature as hedging instruments against future liquidity shocks, Sufi (2009) tries to identify the 

determinants of the choice between cash and lines of credits in corporate liquidity management and 

finds that firms prefer to use cash more heavily when they need liquidity most. Specifically, Sufi 

(2009) finds a positive correlation between lagged profit and the ratio of lines of credit to the sum of 

lines of credit and cash which suggests that firms that need liquidity most (low profit states of the 

world) use cash more heavily than lines of credit. Sufi (2009) further investigates as to why firms rely 

cash more in low profit states of the world and argues that financial covenants in lines of credit 

agreements prevents firms to use lines of credit in bad states of the world because violating financial 

covenants hamper future availability of credit lines.  

There are also studies that try to identify the conditions that may result in different usages of 

cash and credit lines. As such, Acharya, Almeida and Campello (2013) develop a model in which 

banks provide liquidity insurance for firms as lines of credits by pooling firms’ idiosyncratic liquidity 

shocks. Firms that are more likely to be affected by aggregate liquidity shocks are more likely to hold 

cash since lines of credit for those firms are more costly. They find that in times of high aggregate 

volatility, banks are more reluctant to initiate new credit lines and firms are more likely to increase 

their cash holdings. Hence, this study suggests that aggregate financial conditions may have some 

effects on the liquidity policies of non-financial firms. 

In another paper, Acharya, Almeida, Ippolito and Perez (2014) propose a theory suggesting credit 

lines are instruments of monitored liquidity insurance where monitoring of banks and possible 

revocations of lines give firms incentive to avoid illiquidity transformations. The costs of credit lines 

for high liquidity risk firms are higher and those firms are more likely to hold cash relative to lines of 

                                                           
6
 This is because of the fact that the opportunity cost of saved cash is the forgone cash flows of investment of 

that size. 



 

6 
 

credits. They empirically test their arguments and find that firms which experience an increase in 

liquidity risk substitute cash for lines of credits. 

Apart from the studies that rely on balance sheet data, there are some other studies that use 

surveys to inquire the liquidity policies of non-financial firms. In this vein, Lins, Servaes and Tufano 

(2010) survey CFOs from 29 different countries to explore the choice between cash holdings and 

lines of credits in corporate liquidity management. They find that lines of credits are the main source 

of liquidity in firms around the world which correspond to about 15% of the assets while non-

operational cash holdings correspond to about 2% of the assets. They also stress that lines of credit 

usages are heavier in countries where external credit markets are less developed. An interesting 

finding they state is that lines of credits are used as sunny day liquidity sources while cash holdings 

are used as rainy day liquidity sources. In another study, Campello, Giambona, Graham and Harvey 

(2011) provide another survey analysis consists of responses of 800 CFOs from North America, 

Europe and Asia. They find that cash holdings and lines of credits are imperfect substitutes. They also 

find that the relations between cash and credit lines are non-linear in the sense that as the cash 

holding grows, the negative relation between cash holdings and credit lines becomes more negative. 

Their results also comply with those of Sufi (2009) in the sense that the relation between credit lines 

and profits are negative. 

As a study that reviews the extant literature on cash holdings and lines of credits, Demiroglu and 

James (2011) point out that financial covenants, material adverse change clauses, borrowing base, 

performance pricing, bank financial conditions and rollover risks are among the main factors 

affecting the firms’ decisions of using credit lines. In another paper, Demiroglu and James (2012) 

show that bank lending conditions are more important for private firms than for public firms in 

accessing lines of credits.  

Our study mostly resembles Sufi (2009) and Campello et al. (2011). We investigate the 

determinants of cash holdings and lines of credits as in Campello et at. (2011) and we investigate the 

choice between cash holdings and lines of credits as in Sufi (2009). To the best of our knowledge, 

there is no study thus far that investigates the choice between cash and lines of credits for the firms 

in an emerging country and specifically in Turkey. 

3. Data and Methodology 

3.1. Data 

In our analysis, we use a novel dataset comprised of firm balance sheets and lines of credit data 

from the Central Bank of the Republic of Turkey (CBRT). Our dataset spans years from 2006 to 2012; 

hence, our time period is seven years. Our dataset is a balanced panel comprises of 2342 firms and 

16394 firm year observations. Lines of credit data includes the total credit limits and total credit 

usages of firms. Both credit limits and credit usages are available for two types of credits according to 

their denomination currency. First one is for credits and credit limits denominated in Turkish Lira (TL) 

and second one is for credits and credit limits denominated in foreign exchange (FX). 7 In calculating 

lines of credits; in addition to commercial loans, leasing credits are also included. Moreover, TL loans 

indexed to foreign currencies are counted as FX loans.  

                                                           
7
 Exact currency in which FX loans are actually made is not available. They are aggregated in US dollar and 

converted to TL from the end of year spot nominal exchange rate. 
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The definitions of variables used in our analysis are as follows: We define size as log of total 

assets, net worth as total assets minus external liabilities divided by total assets - equivalent to one 

minus leverage, tangible assets as durable assets divided by total assets, profitability as net profit 

divided by total assets, FX net position as the ratio of foreign sales minus FX credits to total assets, 

coverage as the ratio of net profit to financial expenses, borrowing base as the sum of stocks and 

receivables divided by total assets, cash holdings as the sum of cash and financial holdings divided by 

total assets and unused limits as total limits minus total credits divided by total assets. In analysis of 

the choices between cash and lines of credit and between TL and FX denominated lines of credit, we 

use two additional variables which are unused limits divided by unused limits plus cash and unused FX 

limits divided by unused FX limits plus unused TL limits. When we analyze the choice between lines of 

credit and cash and ex-post investment and available funds relation, we divide balance sheet 

variables by total assets minus cash as in Sufi (2009). On the other hand, in the analysis of the 

determinants of cash and lines of credit usage we divide balance sheet variables by total assets. 

We also use macroeconomic variables in our analysis. These data includes basket exchange rate 

which is the average of US Dollar/TL and Euro/TL exchange rates weighted equally, standard 

deviation of the basket exchange rate, credit spreads for TL loans and for FX loans, standard 

deviations of both credit spreads, VIX, country CDS for Turkey, GDP growth, interest rate of 

benchmark one year treasury bond and implied exchange rate volatility for the next year. We also 

estimate a GARCH(1,1) model for the volatility of returns in BIST to get a VIX like volatility index for 

Turkey. In all regression analysis, we winsorize variables at both %99 and %1 levels in order to 

prevent the outliers to affect our results.  

Table 1: Descriptive Statistics of Balance Sheet Variables 

Variable Obs Min p25 Mean Median p75 Max Std. Dev. 

unused limits 16394 0.00 0.16 0.62 0.40 0.75 107 1.68 

unused TL limits 16394 0.00 0.10 0.43 0.25 0.50 107 1.60 

unused FX limits 16394 0.00 0.00 0.20 0.07 0.26 17.47 0.42 

cash 16394 0.00 0.01 0.11 0.05 0.15 0.96 0.13 

unused limits/unused limits+cash 16391 0.00 0.67 0.77 0.87 0.96 1.00 0.27 

unused FX limits/unused FX limits+unused TL limits 
15900 0.00 0.00 0.29 0.26 0.50 1.00 0.28 

financial holdings 16391 0.00 0.00 0.01 0.00 0.00 1.00 0.06 

profitability 16394 -12 0.00 0.03 0.03 0.07 12 0.19 

net worth 16394 -16 0.26 0.44 0.42 0.63 1.00 0.33 

tangible assets 16394 0.00 0.10 0.27 0.23 0.39 0.99 0.20 

size 16394 10 16 17 17 18 24 2 

FX net position 16394 -2.40 0.00 0.27 0.02 0.29 37.36 0.78 

coverage 14890 -2060227 -6 -394 -1 0 523031 21941 

borrowing base 16394 0.00 0.32 0.51 0.53 0.71 1.00 0.26 

 

Table 1 gives the descriptive statistics of the variables used in our analysis. 8 Average cash/assets 

ratio is 0.11 and the median is 0.05 which suggests that firms hold low levels of cash holdings on 

                                                           
8
 The statistics are derived for the variables without winsorization, however in regression analysis we use 

winsorized data. 
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average. The corresponding average for unused limits is 0.62 and the median is 0.40. Moreover, the 

cash holdings’ distribution is skewed to the left as the 25th percentile value is 0.01 and 75th percentile 

value is 0.15. The average value of unused limits/unused limits + cash variable9 is 0.77 and the 

median is 0.87 suggesting that unused limits constitutes the overwhelming portion of available funds 

for the firms. Moreover, the distribution of this variable is skewed to the right as the 25th percentile 

value is 0.67 and 75th percentile value is 0.96. One of the salient features in Table 1 is that there 

seems to be a kind of “pecking order” of liquidity management in non-financial firms. Mean 

profitability is 0.03, mean cash holding is 0.11 and mean unused lines of credit is 0.62, as Campello 

et. al. (2011) observe the same order in their survey in so far as unused lines of credit in our sample is 

larger than their survey sample, cash holdings is roughly the same and profitability is smaller. 10  

Table 2: Cash, Unused Limits and the Choice Between Them with Respect to Sectors 

  

unused 
limits 

unused 
limits 

cash cash 
unused 

limits/unused 
limits+cash 

unused 
limits/unused 

limits+cash 

unused 
limits/total 

limits 

unused 
limits/total 

limits 

SECTORS mean median mean median mean median mean median 

AGRICULTURE, FORESTRY AND FISHING 0.40 0.33 0.09 0.03 0.78 0.92 0.56 0.55 

MINING AND QUARRYING 0.36 0.21 0.10 0.03 0.62 0.78 0.75 0.86 

MANUFACTURING 0.60 0.45 0.10 0.06 0.79 0.88 0.70 0.73 

ELECTRICITY, GAS, STEAM AND AIR CONDITIONING SUPPLY 0.29 0.15 0.07 0.03 0.65 0.81 0.65 0.74 

WATER SUPPLY; SEWERAGE, WASTE MANAGEMENT AND REMEDIATION ACTIVITIES 0.31 0.20 0.05 0.04 0.62 0.85 0.76 0.76 

CONSTRUCTION 0.46 0.23 0.08 0.03 0.75 0.88 0.76 0.85 

WHOLESALE AND RETAIL TRADE; REPAIR OF MOTOR VEHICLES AND MOTORCYCLES 0.63 0.45 0.13 0.07 0.75 0.86 0.71 0.74 

TRANSPORTATION AND STORAGE 0.60 0.34 0.12 0.06 0.72 0.83 0.73 0.82 

ACCOMMODATION AND FOOD SERVICE ACTIVITIES 0.35 0.21 0.07 0.03 0.74 0.88 0.64 0.69 

INFORMATION AND COMMUNICATION 0.51 0.21 0.10 0.05 0.71 0.83 0.80 0.90 

REAL ESTATE ACTIVITIES 0.41 0.36 0.03 0.01 0.87 0.98 0.72 0.73 

PROFESSIONAL, SCIENTIFIC AND TECHNICAL ACTIVITIES 0.27 0.21 0.11 0.04 0.68 0.85 0.80 0.88 

ADMINISTRATIVE AND SUPPORT SERVICE ACTIVITIES 0.35 0.24 0.14 0.08 0.69 0.76 0.62 0.59 

EDUCATION 0.35 0.15 0.12 0.08 0.55 0.67 0.69 0.74 

HUMAN HEALTH AND SOCIAL WORK ACTIVITIES 0.31 0.19 0.06 0.02 0.82 0.89 0.56 0.59 

OTHER SERVICE ACTIVITIES 0.08 0.02 0.17 0.09 0.34 0.44 1.00 1.00 

 

Table 2 gives the mean and the median values of unused limits, cash, unused limits to total of 

unused limits and cash and unused limits to total limits ratios for different sectors11 in our sample. 

Regarding unused limits, the highest mean and median values are in the wholesale and the retail 

sector which is followed by manufacturing sector as the corresponding values for these two sectors 

are very close to each other: Average unused limits is about %60 and the median is about %45. The 

mean value for transportation and storage sector is also very close to these two sectors, although not 

the median value. After these three sectors, the information and communication (ICT) sector is the 

one that holds the largest unused limits than the other remaining sectors. Regarding the reliance of 

                                                           
9
 Sufi (2009) reports that unused limits represent half of the available funds (unused limits+cash) in his sample. 

It is higher in our sample. 
10

 They report that mean cash holding in their sample is 0.12, mean credit limit is 0.24 and mean profitability is 
0.09. 
11

 Sectors are classified according to Nace Rev.2. 



 

9 
 

unused credit lines with respect to the cash holdings, average values of unused limits/unused 

limits+cash ratio are 0.79, 0.75, 0.75 and 0.71 for manufacturing, construction, wholesale and retail 

and ICT sectors respectively.  

Regarding the time evolution of average unused portions of the credit limits, Figure 1 below 

depicts the series for total, TL and FX unused limits. As can be seen, firms hold more unused TL 

portions than the FX ones. The average unused credit limits ratio is around %80 for TL, whereas it is 

around %65 for FX. Furthermore, the time variation in FX unused portions are higher than that of the 

TL portions. In addition, the sample average of the FX unused limits to the total unused limits is 0.29 

as it is given in the Table 1. 

 

Figure 1: Average Unused Portions of Credit Limits 

 

3.2. Methodology 

In determining the methods of regressions, we follow the literature and choose to conduct our 

analysis with the Pooled OLS method as in Sufi (2009) and Campello et al. (2011). Although, we 

choose Pooled OLS to be consistent with Sufi (2009) and Campello et al. (2011), we also check our 

results with different techniques as well. Our results generally remain valid for regressions estimated 

with between effects model. 12 In all regressions, errors are clustered at industry level as in Sufi 

(2009). In the last part of our analysis, we inquire the investment and the available funds nexus of 

firms with different techniques such as two-stage LS and GMM in order to contain possible 

endogeneities. 

In regressions by which we investigate the determinants of cash and lines of credits separately, 

the explanatory variables are contemporaneous as in Campello et al. (2011). This may induce 

possible endogeneity concerns. To this end, we repeat the same analysis with one period lagged 

                                                           
12

 Between effects estimation is similar of an OLS regression where averages of the variables in the time 
dimension are taken, and the regression runs on these averages.  
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explanatory variables. The results are qualitatively the same. For the sake of comparability with 

Campello et al. (2001), we prefer to keep the contemporaneous regressions in our paper. 

4. Institutional Setting and Univariate Analysis 

In this section, we first provide a brief discussion of the institutional setting in Turkey regarding 

the use of line of credits. After that, we discuss some findings in a univariate setting to motivate the 

multivariate analysis. Last, we point out two empirical aspects that we observe in our dataset 

regarding the nonlinearity of the credit limits and cash holdings with respect to firm characteristics. 

This would justify the empirical specifications in our multivariate regression analysis. 

4.1. Institutional Setting 

We are not aware of any study that explains the credit line agreement practices between firms 

and banks in Turkey. Hence, to be able to understand the institutional settings regarding the credit 

lines in Turkey, we provide some evidences that are gathered from credit line contracts which are 

available over the Internet. Moreover, this subsection also includes authors’ insights based on some 

anecdotal evidences that are obtained through conversations with several loan officers of banks and 

some financial managers of  firms who are responsible for credit line contracts.  

The lines of credit agreements between banks and firms are established via credit line contracts. 

Therefore, stating the features of credit line contracts would be beneficial to understand results that 

are presented later. First of all, a typical bank does explicitly state that the contract does not obligate 

itself to satisfy all of firm’s credit demands. In a typical credit line contract, credit limits are 

determined according to general economic environment, bank’s credit allocation policy, usage of 

credit, firm’s financial condition, term of credit, type and quality of collaterals, etc. It is stated that if 

one or many of the mentioned circumstances alter, bank has the right to cancel all or some parts of 

the credit line contract. Moreover, if firm’s financial condition or values of collaterals decreases, if 

firm is unable to provide more or new collateral when demanded or if there exists unfavorable 

market information, then bank has right to cancel all or some parts of the credit line without noticing 

the firm. These properties of the contracts in Turkish credit market look similar to the financial 

covenants that are common in the US credit market (See Demiroglu and James, 2012).  

Typical credit line contract intensively emphasizes the collaterals and collateral-related issues. If 

the value of the collaterals deteriorates, then the bank has right to demand additional collaterals. In 

addition to collaterals, bank carefully examines the relationship between the firm and other banks. If 

the firm defaults on its debts with other financial institutions, bank could exercise its rights related to 

default terms. Moreover, the bank closely monitors the financial statements of the firm and 

generally demands a predetermined total income/total assets or a similar acid ratio on the credit line 

contract. If the bank decides that this ratio is not sufficient for the firm to honor its debt, the bank 

has the right to announce (technical) default of the firm.  

These features of credit line contracts in Turkey have some similarities with the contracts in the 

US. However, we think that the contracts are not as binding for the banks as they are in the US. As a 

result, lines of credit practices in Turkey have some resemblances with the practice in US as well as 

some differences. Therefore, our empirical analysis in this paper would help to identify the 

similarities and differences between the Turkish and the US case.  
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4.2. Univariate Analysis 

Before turning to the multivariate setting, it may be helpful to analyze the liquidity management 

of non-financial firms in a univariate setting. For this purpose, Table 3 reports the mean and the 

median values of cash/total assets, unused limits/total assets and unused limits/unused limits+cash 

ratios for the quartiles of some selected variables. For their relevance to the main discussion of the 

paper, we emphasize the variables profit and the cash holdings. 

Table 3: Cash, Unused Limits and the Choice Between Them with Respect to Quartiles of Selected Variables 

Panel A: Mean 

 
cash/total assets unused limits/total assets unused limits/unused limits+cash 

 
0-25 25-50 50-75 75-100 0-25 25-50 50-75 75-100 0-25 25-50 50-75 75-100 

total assets 0.11 0.11 0.10 0.11 0.69 0.62 0.62 0.57 0.73 0.77 0.80 0.77 

tangible assets 0.14 0.12 0.10 0.07 0.72 0.65 0.61 0.52 0.72 0.77 0.79 0.79 

profit 0.08 0.09 0.11 0.15 0.59 0.62 0.63 0.65 0.78 0.80 0.78 0.71 

net worth 0.08 0.10 0.11 0.14 0.58 0.60 0.66 0.66 0.79 0.81 0.79 0.68 

FX net positions 0.10 0.12 0.11 0.10 0.58 0.58 0.65 0.72 0.73 0.78 0.79 0.80 

cash holdings         0.10 0.10 0.11 0.12 0.22 0.14 0.06 0.01 

Panel B: Median 

 
cash/total assets unused limits/total assets unused limits/unused limits+cash 

 
0-25 25-50 50-75 75-100 0-25 25-50 50-75 75-100 0-25 25-50 50-75 75-100 

total assets 0.05 0.05 0.05 0.06 0.32 0.40 0.44 0.42 0.86 0.87 0.89 0.87 

tangible assets 0.07 0.07 0.06 0.03 0.36 0.45 0.44 0.34 0.83 0.87 0.88 0.90 

profit 0.03 0.04 0.06 0.10 0.34 0.37 0.45 0.43 0.90 0.89 0.88 0.81 

net worth 0.04 0.05 0.06 0.09 0.36 0.45 0.46 0.31 0.90 0.90 0.88 0.79 

FX net positions 0.04 0.06 0.06 0.06 0.29 0.42 0.47 0.52 0.86 0.86 0.88 0.90 

cash holdings         0.04 0.05 0.06 0.07 0.18 0.12 0.04 0.01 

Panel A reports the mean  values of cash/total assets, unused limits/total assets and unused limits/unused limits+cash for the quartiles of 
the explanatory variables, while Panel B reports the corresponding median values. 
 

In Panel A of the table, mean values of the ratio corresponding to columns are given with respect 

to different quartiles of the variables in the rows. In Panel B same applies for the median values. First 

thing to notice from Panel A and Panel B is nonlinearity and skewness of these ratios with respect to 

the balance sheet variables. For example, as profit increases average cash holdings of the firms 

increase. This is also the case for the unused limits. However, for the lowest quartile of the profit the 

average unused limits/unused limits+cash ratio is 0.78 while it is 0.80, 0.78 and 0.71 for the second, 

third and the highest quartiles respectively. Hence, we observe an increase between the first and the 

second quartiles. On the other hand, the median values suggest a decrease between the first and the 

second quartiles as given in the Panel B of the table. Furthermore, both for the average and the 

median values, the drops between the third and the highest quartiles are quite salient. Same is true 

for net worth as well. Moreover, the median is consistently below the mean for every quartile and 

every variable which indicates the distributions of these ratios are skewed. Therefore univariate 

analysis suggest that multivariate empirical analysis has to take  nonlinearity into account.  

We see that increases in the unused limits/total assets ratio are quite low for the different 

quartiles of the cash holdings both for the mean and the median values. For example, the average 

unused limits ratio is 0.10, 0.10, 0.11 and 0.12 from the first quartile of cash holdings to the last 
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quartile. The median values increase by 0.01 for an increase in quartile which is also low. 

Interestingly, both the average and the median values of unused limits/unused limits+cash ratio 

decrease as the quartiles of cash holdings increase. For example, average ratios are 0.22, 0.14, 0.06 

and 0.01  for the first, second, third and the last quartiles of the cash holdings respectively. This 

implies that the more cash firms have, the more they rely on cash in their liquidity managements. 

4.2.1. Negative and Positive Profits 

To motivate the specifications that we use in the multivariate regressions, Figure 2 draws the 

unused limits/unused limits+cash ratio for the whole sample, low and high cash flow firms and large 

and small firms. 13 14 As can be seen from the figure, when the size of the firms is taken into account, 

there is not much of a difference between large and small firms regarding the choice between 

unused limits and cash. However, when the amount of cash flow is taken into account, for low cash 

flow firms the bulk of the observations is concentrated at the top right side of the scatter plot while 

for high cash flow firms observations are concentrated at the top left side of the respective graph. 

Graph for the whole sample suggests that zero profit level is an important benchmark point. In order 

to identify this more clearly, Figure 3 draws the same graph for negative and positive profit levels 

separately. For negative profit region, the relation between lagged profits and unused limits/unused 

limits + cash ratio appears to be positive, whereas for positive profit region, it appears to be 

negative. To capture this observation in our regression analysis, we define a dummy variable 

(henceforth profitability dummy) that takes the value 1 if profit is positive and value 0 if profit is zero 

or negative. Then we interact this dummy variable with the profit, in order to capture the different 

relation between profit and cash, unused limits and unused limits/unused limits + cash ratio.  

                                                           
13

 Low (high) cash flow firms are determined this way: if a firm’s profit is below (above) median for all years we 
label this firm as low (high) cash flow firm. Small and large firms are determined similarly.  
14

 The direct cut of the points in the graphs are due to the fact that we winsorize the variables shown in the 
graph at 5 percent at both ends to mitigate the outliers affect the scale of the x axis in the graphs. 
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Figure 2: Scatter diagram of the choice between unused limits and cash for different firm types 

 

Figure 3: Scatter diagram of the choice between unused limits and cash for positive and negative profits 
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4.2.2. Nonlinearity 

One of the salient features of the cash holdings and unused credit limits in our sample is the 

nonlinearity of their relation with different characteristics of the firms. To be able to visualize this 

point more rigorously, Figure 4 depicts median unused limits/unused limits+cash ratio, median 

unused limits/assets ratio and median cash/assets ratio for the different deciles of cash/assets, net 

worth/assets and profit/assets, while Figure A1 in Appendix 2 depicts the same ratios for tangible 

assets/assets, size and foreign sales/total sales. 15 

As can be seen, the shape of the unused limits/assets is an inverted U for net worth, profit, 

tangible assets, size and foreign sales. On the other hand, the cash/assets seems increasing in net 

worth and profit, the shape of it is an inverted U for tangible assets and foreign sales while the shape 

reveals no clear pattern for size. Regarding unused limits/unused limits + cash ratio, it seems 

increasing in tangible assets while it seems decreasing nonlinearly for cash, net worth and profit. The 

relation is inverted U shaped for size and U shaped for foreign sales.  

 

Figure 4: Nonlinearity of the relation between unused credit limits and firm characteristics 

Similar nonlinearities can be found for different firm characteristics. However, it is not clear 

which variable or variables derive the nonlinearity in these relations. To deal with the nonlinearity, 

                                                           
15

 These figures remain similar if percentiles of one period lagged firm characteristics are used instead of 
contemporenous ones.  
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we include the squared16 values of firm characteristics to the regressions. Because nonlinearity is 

observable in many variables, we add squared values of each variable one by one in our analysis and 

choose the one in which the R-squared of the regression is the highest. By this way, we select a 

benchmark regression to test the effects of the financial variables on the liquidity management of 

the firms. 

5. Multivariate Results 

In this section17, we first investigate the determinants of cash holdings and lines of credits 

separately. After that, we investigate the choice between cash holdings and lines of credits as in Sufi 

(2009). However, our analysis differs from Sufi (2009) in the way that we also consider different 

currency denominations of the lines of credits, the effects of financial variables and the nonlinearities 

in the liquidity management practices of firms. Last, we show in an ex-post analysis that cash 

holdings are more valuable than credit lines in the sense that for a given level of available funds 

(unused credit limits plus cash), firms that hold more cash (higher cash/available funds ratio) have 

higher investment than firms that hold less cash.  

5.1. Cash and Unused Lines of Credit  

As emphasized in the literature review section, cash literature mainly treats cash holdings in the 

context of precautionary savings motive. Similarly, literature on lines of credit also emphasizes the 

same role of credit lines. Sufi (2009), in his analysis of choice between cash and lines of credit, 

investigates the determinants of credit lines relative to cash holdings in a Pooled OLS regression 

where the dependent variable is the ratio of credit lines to the sum of credit lines and cash. However, 

a change in this ratio may reflect two different movements: movements in cash holdings or 

movements in credit lines. Hence, in this section we focus on cash holdings and lines of credit 

separately to investigate the response of these variables to firm characteristics and financial 

variables as in Campello et al. (2011).  

Table 4 presents the results of regressions where dependent variable is cash holdings18 and 

explanatory variables are various firm characteristics. Since in theory cash holdings and lines of credit 

serve the same purpose of insurance against future liquidity shocks, it can be expected that they are 

substitutes to each other. To investigate this point we also include unused lines of credit as an 

explanatory variable in the regressions. Different from literature, in these regressions we also control 

for whether a firm makes profit or loss has an effect on firm’s cash management as discussed before. 

Moreover, in regressions we allow for nonlinearities in the control variables. 

                                                           
16

 It appears from Figure 3 that second order polynomial is a good approximation to deal with these 
nonlinearities. 
17

 Before presenting the results, it should be noted that since our analysis in this paper did not attempt to 
separate credit supply conditions from the credit demand conditions, all the results should be interpreted as 
correlations without putting too much weight on causality. Nevertheless, we also provide possible 
explanation(s) from which those correlations might  stem.  
18

 Our specifications here regarding the determinants of cash holdings are not fully in compliance with the 
literature on the determinants of the cash holdings. However, these regressions show the effects of those 
variables on the cash holdings that are also used in the regressions of determinants of unused credit lines and 
the choice between cash and unused credit lines. These results would help to understand the choice 
regressions by providing the effects of explanatory variables on the cash holdings and unused credit limits 
seperately. Regarding the determinants of cash holdings, reader may refer to Opler, Pinkowitz, Stulz, and 
Williamson (1999) and Bates, Kahle, and Stulz (2009). 
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In all regressions, the coefficients of unused limits are positive which imply a complementarity 

between cash holdings and credit lines in contrast with the findings of Campello et al. (2011). The 

coefficients are statistically significant in 1% level, although the magnitudes are small. In regression 1, 

we do not allow for any nonlinearities in any variable. In this case, net profit has a positive and 

significant coefficient telling that firms that have higher net profit levels have more cash assets. In 

regression 2, we test whether having positive or negative profit has an effect on cash holdings. To do 

so, we include a positive profit dummy (profitability dummy) and an interaction of this dummy with 

profit level. With this new specification, the sign of the coefficient of profit turns into negative with 1 

percent significance level. Coefficient of the interaction between these two variables is positive and 

larger than coefficient of net profit. This result implies that firms with negative profit hold less cash 

assets than firms with positive profits. Contributing to literature, this unexplored result tells that 

firms drain their cash when they make negative profits and save cash when they make positive 

profits. When interaction terms between unused credit lines and net profit included to the 

specifications, the coefficients of the interaction terms have negative however insignificant values 

which are larger than the coefficients of unused limits in absolute value. This result implies nonlinear 

relationship between cash holdings and net profits where we also see this nonlinearity in the 

determinants of unused credit lines. 

Table 4: Determinants of Cash Holdings 

VARIABLES (1) (2) (3) (4) (5) (6) (7) 

unused limits 0.011*** 0.009*** 0.010*** 0.019*** 0.021*** 0.031*** 0.010*** 

 
(0.003) (0.003) (0.003) (0.006) (0.006) (0.006) (0.003) 

net profit 0.181*** -0.093*** -0.071** -0.072** -0.085*** -0.069** -0.095*** 

 
(0.023) (0.025) (0.028) (0.028) (0.027) (0.028) (0.025) 

profitability dummy 
 

0.000 0.000 -0.000 0.001 0.003 0.000 

  
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) 

net profit*dummy 
 

0.486*** 0.481*** 0.481*** 0.452*** 0.389*** 0.485*** 

  
(0.039) (0.039) (0.040) (0.038) (0.039) (0.039) 

net profit*unused limits 
  

-0.027 -0.028 -0.029 -0.027 
 

   
(0.023) (0.023) (0.023) (0.024) 

 unused limits*unused limits 
   

-0.003 -0.004* -0.006*** 
 

    
(0.002) (0.002) (0.002) 

 size (assets) -0.001 -0.001 -0.000 -0.001 -0.013 -0.018 -0.000 

 
(0.001) (0.001) (0.001) (0.001) (0.018) (0.019) (0.001) 

size*size 
    

0.000 0.000 
 

     
(0.001) (0.001) 

 net worth 0.055*** 0.051*** 0.051*** 0.051*** 0.073*** 0.057*** 0.051*** 

 
(0.015) (0.013) (0.013) (0.013) (0.008) (0.008) (0.013) 

net worth*net worth 
    

0.005*** 0.004*** 
 

     
(0.001) (0.001) 

 tangible assets -0.140*** -0.141*** -0.140*** -0.141*** -0.158*** -0.186*** -0.142*** 

 
(0.010) (0.010) (0.010) (0.010) (0.029) (0.031) (0.010) 

tangible assets*tangible assets 
    

0.016 0.023 
 

     
(0.034) (0.034) 

 FX Net Position -0.008** -0.010*** -0.011*** -0.011*** -0.010** -0.010** -0.011*** 

 
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) 

coverage 
     

-0.000*** 
 

      
(0.000) 

 borrowing base 
     

-0.052*** 
 

      
(0.012) 

 vix 
      

0.025** 

       
(0.010) 

Constant 0.129*** 0.108*** 0.108*** 0.108*** 0.202 0.287* 0.099*** 

 
(0.026) (0.026) (0.026) (0.026) (0.158) (0.166) (0.025) 

Observations 16,394 16,394 16,394 16,394 16,394 14,890 16,394 

R-squared 0.108 0.129 0.129 0.130 0.137 0.137 0.128 

Industry Dummy Yes Yes Yes Yes Yes Yes Yes 

Year Dummy Yes Yes Yes Yes Yes Yes No 

Adj. R-squared 0.11 0.13 0.13 0.13 0.13 0.14 0.13 

Dependent variables in all regressions are Cash/Total Assets. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10. 
Variables are normalized with total assets and winsorized at both %1 and %99 levels. 
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In all regressions, net worth has positive and tangible assets has negative signs. However, size 

does not significantly affect cash holdings. These findings imply that, firms with high level of tangible 

assets use less cash in their cash management policy. Yet, firms that have high net worth use more 

cash. Moreover, in all regressions the coefficient of FX net position is negative. This finding is intuitive 

since as proxy for FX net position increases, firms have natural hedge position for negative currency 

shocks. This is a positive signal for banks because negative currency shocks are not rare in emerging 

market countries. Therefore, firms hold less cash assets as their FX net position increases. In the sixth 

regression we allow for nonlinearities in firm characteristics. Moreover, we include both borrowing 

base and coverage which negatively affects cash holdings. Since both tangible assets and borrowing 

base are indicators of a firm’s relatively liquid assets, these results are expected as firms with high 

tangible assets and borrowing base make them feel more comfortable for future liquidity shocks as 

they may easily liquidate their assets. 

Regression 7 is presented in Table 2 for the purpose of being a benchmark model for the 

regressions that include aggregate financial variables. Except from VIX index, all explanatory variables 

are kept in the regressions given in Table 6 with financial variables enter the regressions one by one 

like VIX in regression 7 of Table 2. The coefficient of VIX is statistically significant and positive which 

implies that aggregate uncertainty make firms to hold more cash as Acharya et al. (2009) suggest.  As 

can be seen, the coefficient of VIX for Turkey is statistically insignificant. The insignificancy of VIX for 

Turkey might be explained by the fact that our sample consists mostly firms that are not publicly 

listed in BIST and are relatively insensitive to the developments in the stock exchange in their cash 

policies. Moreover, level of exchange rate has a significant positive coefficient which implies that 

depreciation in Turkish Lira makes firms hold more cash. 19
 

Table 5: Cash Holdings and Financial Environment 

  

vix 
(Turkey) 

cds 
gdp 

growth 
TL credit 
spread 

TL credit 
spread (std. 

dev.) 

basket 
credit 
spread 

basket credit 
spread (std. 

dev.) 

exchange 
rate  

exchange 
rate (std 

dev.) 

 implied 
exchange rate 

volatility 

 -0.026 0.000 0.031*** -0.000 -0.049 -0.199* 0.298 0.008* -0.018 -0.000 

 (0.028) (0.000) (0.012) (0.001) (0.051) (0.112) (0.208) (0.005) (0.014) (0.000) 

Observations 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 

R-squared 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 0.128 

Industry Dummy Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year Dummy No No No No No No No No No No 

Coefficients are taken from regression 7 in Table 4 where each variable enter one by one. Robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.10.. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 

 

We conduct same analysis for unused credit lines. As presented in Table 4 and 5, the results are 

similar. Parallel to previous results, in all regressions, the coefficients of cash assets are positive 

which solidifies the complementarity between cash assets and unused credit lines. In regression 1, 

without any nonlinearity, coefficient of net profit is positive. Again, this suggests that firms with high 

profit have more unused credit lines. Considering net profit affects positively cash holdings, it seems 

that profit increases both cash holdings and unused credit lines. However, driving force of these two 

relations might be different. Firstly, level of cash holding is determined solely by firm. Yet, usage of 

                                                           
19

 Firms may try to exploit profit opportunities when domestic currency depreciates by hoarding FX 
denominated cash. 



 

18 
 

credit line depends on both banks’ and firms’ decisions. The positive relationship between profit and 

unused credit lines might stem from several sources. For instance; on one hand; as firm obtains more 

cash flow, i.e. it makes more profit; bank might increase the level of credit line due to the fact that 

with higher profits, firm turns into a more desirable customer for bank. On the other hand; firm may 

decide to use cash flow for its spending instead of using credits. Therefore, unused credit line 

increases. Comparing the results in the cash holding case in which the firm is the sole decision maker, 

the effect of net profit on credit line usage requires different interpretation. 

Table 6: Determinants of Unused Lines of Credit 

VARIABLES (1) (2) (3) (4) (5) (6) (7) 

cash holdings 0.267*** 0.237*** 0.353*** 0.695*** 0.653*** 0.697*** 0.686*** 

 
(0.076) (0.075) (0.082) (0.167) (0.168) (0.171) (0.167) 

net profit 0.043 -0.505*** -0.282* -0.305* -0.357** -0.533*** -0.349** 

 
(0.088) (0.160) (0.167) (0.167) (0.167) (0.167) (0.166) 

profitability dummy 
 

0.061*** 0.052** 0.051** 0.051** 0.049** 0.049** 

  
(0.020) (0.020) (0.020) (0.020) (0.020) (0.020) 

net profit*dummy  
 

0.717*** 0.850*** 0.837*** 0.833*** 1.120*** 0.850*** 

  
(0.214) (0.216) (0.216) (0.215) (0.224) (0.214) 

net profit*cash holdings 
  

-2.064*** -1.867*** -1.828*** -1.791*** -1.868*** 

   
(0.534) (0.528) (0.530) (0.587) (0.527) 

cash holdings*cash holdings 
   

-0.807** -0.736** -0.555 -0.771** 

    
(0.358) (0.359) (0.369) (0.358) 

size (assets) -0.004 -0.003 -0.003 -0.004 0.140 0.097 -0.000 

 
(0.006) (0.006) (0.006) (0.006) (0.091) (0.087) (0.006) 

size*size 
    

-0.004 -0.003 
 

     
(0.003) (0.002) 

 net worth -0.013 -0.017 -0.021 -0.023 0.011 0.099** -0.021 

 
(0.036) (0.036) (0.035) (0.036) (0.040) (0.039) (0.036) 

net worth*net worth 
    

0.008* 0.021*** 
 

     
(0.004) (0.003) 

 tangible assets -0.111** -0.111** -0.107** -0.109** 0.100 0.305** -0.120** 

 
(0.051) (0.051) (0.051) (0.051) (0.143) (0.147) (0.051) 

tangible assets*tangible assets 
    

-0.312* -0.302* 
 

     
(0.174) (0.174) 

 FX Net Position 0.111*** 0.108*** 0.106*** 0.106*** 0.108*** 0.099*** 0.103*** 

 
(0.025) (0.025) (0.025) (0.025) (0.025) (0.024) (0.025) 

coverage 
     

0.000*** 
 

      
(0.000) 

 borrowing base 
     

0.340*** 
 

      
(0.050) 

 vix 
      

0.599*** 

       
(0.052) 

Constant 0.456*** 0.378*** 0.369*** 0.367*** -0.905 -0.880 0.228* 

 
(0.128) (0.129) (0.129) (0.129) (0.805) (0.771) (0.128) 

Observations 16,394 16,394 16,394 16,394 16,394 14,890 16,394 

R-squared 0.045 0.047 0.050 0.050 0.052 0.069 0.043 

Industry Dummy Yes Yes Yes Yes Yes Yes Yes 

Year Dummy Yes Yes Yes Yes Yes Yes No 

Adj. R-squared 0.04 0.05 0.05 0.05 0.05 0.07 0.04 

Coefficients are taken from regression 4 in Table 4 where each variable enter one by one. Robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 

 

When the interaction of cash holdings and profit is included to the specifications, the 

coefficients of the interaction terms turn out to be negative and statistically significant in all 

specifications. This finding suggests nonlinearity between cash holdings, unused limits and profits. It 

indicates that for sufficiently negative profit, firms increase unused limits as their cash holdings get 

larger, however if firms have positive profit levels; the relation reverses such that firms increase their 

cash holdings as they reduce their unused lines of credits. Similarly, for sufficiently small level of cash 

holdings, if firms have negative profit, there is a positive relationship between profit and unused 

limits. This relation solidifies as firms have more cash holdings. If firms have positive profit, the effect 

of level of cash holdings alters. For sufficiently small level of cash holdings, net profit and unused 

lines are positively correlated; yet, as level of cash holding increases the correlation becomes 
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negative. This result implies that if firms hold small cash reserves, they tend to accumulate unused 

limits as they become more profitable. However if firms hold sufficiently large cash reserves, they 

substitute cash for unused limits as they become more and more profitable. In this sense, our findings 

do not coincide with the findings of Campello et al. (2011)’s since they find a negative relation 

between cash holdings and credit lines and this substitution gets stronger as profits become larger. 

Different than cash holdings, results indicate that, excluding tangible assets, firm 

characteristics do not affect firms’ unused credit line decision. However, letting nonlinearity in these 

variables changes the findings. With nonlinearity, as expected, net worth affects positively unused 

credit line in an increasing manner. Tangible assets and unused lines are negatively correlated if 

nonlinearity is not taken into account. After controlling for nonlinearity, firms increase their unused 

limits as they have more tangible assets in a decreasing manner. Another interesting result is about 

the effect of FX net position on unused credit lines. In the analysis of cash holdings, we find that as 

firms’ FX net positions increase they hold less cash. However, as the regressions in Table 6 reveal, as 

firms’ FX net positions increase they hold more unused credit limits on their off-balance sheets. 

Table 7: Unused Lines of Credit and Financial Environment 

  

vix 
(Turkey) 

cds 
gdp 

growth 
TL credit 
spread 

TL credit 
spread (std. 

dev.) 

basket 
credit 
spread 

basket credit 
spread (std. 

dev.) 

exchange 
rate  

exchange 
rate (std. 

dev.) 

implied 
exchange rate 

volatility 

 -1.053*** 0.001*** -0.040 2.708*** 7.554*** 4.167*** 9.900*** 0.289*** -0.548*** 0.001 

 (0.131) (0.000) (0.057) (0.231) (0.595) (0.724) (1.084) (0.024) (0.067) (0.001) 

Observations 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 

R-squared 0.041 0.041 0.039 0.042 0.042 0.040 0.041 0.046 0.040 0.039 

Industry Dummy Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year Dummy No No No No No No No No No No 

Coefficients are taken from regression 7 in Table 6 where each variable enter one by one. Robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 

 

Table 7 summarizes the effects of financial and macroeconomic conditions on credit line usage. 

In times of high international uncertainty (high VIX), firms hold more unused limits, however the 

coefficient of VIX for Turkey is negative implying that high uncertainty in Turkey makes firms to hold 

less unused limits which is consistent with the arguments of Acharya et al. (2009) who state that in an 

increasing aggregate uncertainty environment banks are reluctant to increase their offer of credit 

limits. Moreover, GDP growth negatively affects unused limits where CDS for Turkey positively affects 

it. Comparison of Table 7 with Table 5 suggests that, unused lines of credits are more sensitive to the 

financial environment than cash holdings. The variables related with credit spreads and exchange 

rates20 are all statistically significant for unused credit lines, whereas they are mostly insignificant for 

cash holdings. Moreover, GDP growth negatively affects unused limits and positively affects cash 

holdings, which suggests that in times of high growth firms accumulate cash and prefer cash holdings 

to unused credit lines. 

In many emerging market economies, debt dollarization is an important phenomenon. 21 Our 

dataset allows us to investigate credit lines in different denominations i.e. TL or FX. We apply the 

                                                           
20

 The sensitivity does not solely come from FX unused limits. TL unused limits are also sensitive to the 
exchange rate related variables as can be seen in Table A5 in Appendix 1. 
21

 Dalgic, Kabas and Luo (2016) use same dataset and analyze this issue. 
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previous regressions on both TL and FX denominated credit lines separately. Table A4 in Appendix 1 

presents the results of the regressions whose the dependent variable is TL unused lines of credit. 

Table A5 presents the effects of financial environment. The coefficients of cash holdings are 

significantly positive. The coefficients of net profit is negative and its interaction with profitability 

dummy is positive. This finding indicates that the nonlinearity between net profit and unused credit 

line exists also in TL denominated credit lines. Interaction term between cash holdings and net profit 

is significantly negative.  Size affects TL denominated unused credit lines negatively and net FX 

position does not have statistically significant effect on unused TL credit lines. VIX for Turkey’s 

coefficient is significantly negative and indicators related with banks’ credit supply standards are 

significantly positive. Standard deviation of exchange rate negatively affects unused TL credit lines.  

The results of the regressions where dependent variable is unused FX credit limits are given in 

Table A6 and the corresponding results for financial variables are given in Table A7. The coefficients 

of cash holdings are positive and significant however the magnitudes of the coefficients are smaller 

than the ones in TL regressions. Moreover, coefficients of net profit are insignificant except for one 

specification and the interactions of profit with profitability dummy are also insignificant except for 

two specifications. Interaction terms between cash holdings and net profit are significantly negative, 

however smaller in magnitudes than the ones in TL cases. One of the main differences between TL 

and FX denominated credit lines is related with the net FX position. Net FX position has insignificant 

effect on TL credit limits whereas it has positive and statistically significant effect on FX credit limits. 

Regarding the effects of financial variables on FX unused lines of credit, the coefficients of VIX, CDS, 

TL credit spread, standard deviation of TL credit spread, basket credit spread, standard deviation of 

basket credit spread, exchange rate and implied exchange rate volatility are all positive and 

significant statistically. The coefficient of GDP growth is negative and statistically significant and the 

coefficient of VIX for Turkey is negative but insignificant. Exchange rate and the implied exchange 

rate volatility have different effects on TL and FX denominated credit lines. Taken together, our 

findings suggest that uncertainties in the exchange rate market and credit markets are associated 

with firms holding more unused lines of credits in their off-balance sheets in which by this way they 

hedge against the risks in these markets. The positive and significant coefficient of implied exchange 

rate volatility implies that firms use unused FX credit lines against future uncertainty in the exchange 

rate market.  

So far, we are concentrated on the determinants of cash holdings and credit lines separately. In 

the following, we examine the choice between cash and lines of credit by the mean of a single 

variable: unused limits/unused limits + cash. In the subsequent analysis of the choice, the 

explanatory variables are one year lagged values of the respective variables as in Sufi (2009). As the 

discussion so far reveals, some variables affect cash and unused credit limits in the same way. To 

discriminate the relative movements of these variables, the following discussion might be helpful. 

5.2. Choice between Cash and Lines of Credit 

The choice between cash and lines of credit is first investigated in Sufi (2009). Main finding of 

that paper is that firms use less credit limits relative to cash when they need funding most. In 

another words, positive relation is found between lagged profit and relative use of credit lines to 

cash. Sufi (2009) proposes a reason explaining the behavior stating that financial covenants make 
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firms avoid extending their credit limits as violating a covenant may make those firms deprived of 

possible future funding from banks. 

We investigate the choice between cash and lines of credit following Sufi (2009). Our previous 

treatment of cash and unused credit lines which identifies the determinants of each of them clarifies 

individual movements of these variables in response to different firm characteristics and financial 

environment. As discussed previously, both cash and unused credit limits respond to financial 

variables in a precautionary manner. To be able to discriminate the relative movements of these 

variables to each other, we construct the variable unused lines of credit /unused lines of credit + cash 

and use it as dependent variable in regressions. Besides, to eliminate the possible endogeneity 

problems, all explanatory variables are one year lagged values of those variables as in Sufi (2009). 

Table 8: Choice between Unused Lines of Credit and Cash 

VARIABLES (1) (2) (3) (4) (5) (6) 

lagged net profit -0.252*** -0.186*** -0.480*** -0.195*** -0.190*** -0.206*** 

 
(0.023) (0.046) (0.048) (0.043) (0.044) (0.044) 

lagged profitability dummy 
 

0.050*** 0.045*** 0.039*** 0.043*** 0.046*** 

  
(0.007) (0.007) (0.007) (0.007) (0.007) 

lagged net profit*dummy 
 

-0.354*** -0.372*** -0.143** -0.302*** -0.319*** 

  
(0.071) (0.093) (0.068) (0.070) (0.069) 

lagged size (assets) 0.015*** 0.016*** 0.226*** 0.014*** 0.259*** 0.244*** 

 
(0.001) (0.001) (0.022) (0.001) (0.021) (0.021) 

lagged size* lagged size 
  

-0.006*** 
 

-0.007*** -0.007*** 

   
(0.001) 

 
(0.001) (0.001) 

lagged net worth -0.002 -0.002 -0.008 0.013 0.005 -0.005 

 
(0.006) (0.007) (0.009) (0.015) (0.009) (0.006) 

lagged net worth*lagged net worth 
  

0.000 
 

0.000** 
 

   
(0.000) 

 
(0.000) 

 lagged tangible assets -0.030** -0.022* 0.295*** 0.036** 0.302*** 0.299*** 

 
(0.013) (0.013) (0.038) (0.016) (0.038) (0.038) 

lagged tangible assets*lagged tangible assets 
  

-0.415*** 
 

-0.424*** -0.425*** 

   
(0.049) 

 
(0.049) (0.050) 

lagged FX net position 0.000 0.002 0.029*** 0.004 0.031*** 0.035*** 

 
(0.004) (0.004) (0.008) (0.004) (0.008) (0.008) 

lagged FX net position*lagged FX net position 
  

-0.009*** 
 

-0.009*** -0.012*** 

   
(0.003) 

 
(0.003) (0.003) 

exchange rate 
    

0.085*** 
 

     
(0.020) 

 (lagged unused limits (fx)/unused limits(fx)+cash)*difference 
(exchange rate) 

    
12.705*** 

 

     
(3.948) 

 interest rate (1 year) 
    

0.003*** 
 

     
(0.001) 

 lagged financial assets*interest rate         (1 year) 
    

-0.066*** 
 

     
(0.004) 

 lagged net profit*lagged net profit 
  

-0.697*** 
   

   
(0.071) 

   coverage 
   

0.000*** 
  

    
(0.000) 

  borrowing base 
   

0.076*** 
  

    
(0.014) 

  vix 
     

-0.001 

      
(0.037) 

Constant 0.465*** 0.438*** -1.365*** 0.445*** -1.819*** -1.531*** 

 
(0.044) (0.045) (0.190) (0.049) (0.193) (0.189) 

Observations 14,050 14,050 14,050 12,810 13,917 14,050 

R-squared 0.050 0.058 0.088 0.062 0.102 0.075 

Industry Dummy Yes Yes Yes Yes Yes Yes 

Year Dummy Yes Yes Yes Yes No No 

Adj. R-squared 0.05 0.06 0.09 0.06 0.10 0.07 

Dependent variables in all regressions are Unused Lines of Credit/Unused Lines of Credit + Cash.Robust standard errors in parentheses. 
*** p<0.01, ** p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 

 

Table 8 presents the results where the dependent variable is unused lines of credit/unused lines 

of credit + cash. Regression 1 in Table 8 replicates the corresponding regression in Sufi (2009) for 
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Turkey in which Sufi (2009) finds a positive coefficient of lagged net profit in the US data; whereas we 

find a negative one in our data. Hence, our findings contradict with the findings of Sufi (2009)’s for 

the case of Turkey. Our results imply that as firms earn more profit, they prefer cash to credit limits. 

The coefficients of other variables are consistent with the Sufi (2009)’s findings; i.e. the coefficient 

for size is positive, the coefficient for net worth is negative and the coefficient for tangible assets is 

positive if we introduce nonlinearity for tangible assets. 

Table 9: Choice between Unused Lines of Credit and Cash (By Cash Holdings) 

VARIABLES (1) (2) (3) (4) (5) (6) 

lagged net profit 0.233*** -0.071 -0.305*** 0.013 -0.005 -0.008 

 
(0.085) (0.050) (0.046) (0.076) (0.064) (0.042) 

lagged profitability dummy 0.043*** 0.019** 0.040*** -0.019 0.002 -0.007 

 
(0.011) (0.009) (0.008) (0.013) (0.010) (0.008) 

lagged net profit*dummy -0.396*** 0.096 0.009 0.024 -0.091 -0.089 

 
(0.126) (0.084) (0.076) (0.117) (0.092) (0.068) 

lagged size (assets) 0.093*** 0.213*** 0.303*** 0.229*** 0.187*** 0.221*** 

 
(0.036) (0.029) (0.023) (0.034) (0.029) (0.020) 

lagged size*lagged size -0.003** -0.006*** -0.008*** -0.005*** -0.004*** -0.005*** 

 
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

lagged net worth -0.007 -0.002 -0.019** -0.004 -0.034** -0.010 

 
(0.016) (0.025) (0.009) (0.003) (0.014) (0.008) 

lagged net worth*lagged net worth -0.000 -0.107*** -0.020 
   

 
(0.000) (0.029) (0.013) 

   lagged tangible assets 0.370*** 0.318*** 0.307*** 0.059*** 0.045** 0.045*** 

 
(0.059) (0.049) (0.044) (0.022) (0.018) (0.013) 

lagged tangible assets*lagged tangible assets -0.548*** -0.323*** -0.375*** 
   

 
(0.078) (0.063) (0.057) 

   lagged FX net position 0.037*** 0.008 0.044*** 0.230*** 0.166*** 0.155*** 

 
(0.012) (0.011) (0.009) (0.018) (0.014) (0.010) 

lagged FX net position*lagged FX net position -0.006 0.001 -0.013*** -0.045*** -0.024*** -0.023*** 

 
(0.005) (0.004) (0.004) (0.006) (0.005) (0.004) 

exchange rate 0.041* 0.067*** 0.034* -0.026 -0.059*** -0.038*** 

 
(0.025) (0.021) (0.017) (0.019) (0.016) (0.012) 

(lagged unused limits (fx)/unused limits(fx)+cash)*difference 
(exchange rate) 0.000 0.000 0.001** 0.000 0.001* 0.001*** 

 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

interest rate (1 year) -0.002* 0.001 0.001 
   

 
(0.001) (0.001) (0.001) 

   lagged financial assets*interest rate (1 year) -0.056*** -0.067*** -0.062*** 
   

 
(0.012) (0.008) (0.004) 

   Constant -0.035 -1.263*** -2.182*** -2.019*** -1.681*** -1.969*** 

 
(0.318) (0.260) (0.210) (0.296) (0.252) (0.181) 

Observations 4,084 5,622 9,839 3,895 5,519 9,640 

R-squared 0.119 0.117 0.130 0.257 0.273 0.258 

Industry Dummy Yes Yes Yes Yes Yes Yes 

Year Dummy No No No No No No 

Adj. R-squared 0.11 0.11 0.13 0.25 0.27 0.26 

Dependent variables in regressions 1, 2 and 3 are Unused Lines of Credit/Unused Lines of Credit + Cash, while dependent variables in 
regressions 4, 5 and 6 are Unused FX Lines of Credit/Unused FX Lines of Credit + Unused TL Lines of Credit. In regressions 1 and 4, sample 
is restricted to less than and equal to the 30th percentile with respect to the lagged cash holdings, while in regressions 2 and 5 sample is 
restricted to between 30th and 70th percentile and in regressions 3 and 6 sample is restricted to the greater than and equal to the 70th 
percentile. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10. Variables are normalized with total assets and 
winsorized at both %1 and %99 levels. 

 

To show the implications of different cash holding levels, we present the results of regressions in 

Table 9 where we divide our simple according to the percentiles of the cash holdings of the firms. 

Regression 1 is for the sample where cash holding is less than and equal to the lowest 30th percentile 
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where regression 3 is for the highest 30th percentile and regression 2 is for the sample in between. As 

can be seen, the coefficient of the profit for the bottom percentile is positive and significant, the 

coefficient for the highest percentile is negative and significant and the coefficient for the middle 

percentile is negative but insignificant. This result suggests that firms in the bottom percentile of 

cash holdings prefer credit limits more as they get more profitable and the firms in the top percentile 

of cash holdings prefer cash as they get more profitable. This implies that after firms are able to 

accumulate sufficient cash, they rely on cash more in their liquidity management as their profitability 

increases, whereas if the firms cannot accumulate sufficiently large cash they rely more on credit 

limits in their liquidity managements as their profitability increases. Hence, this result highlights that 

firms’ decisions on their liquidity management depend crucially on the cash holding levels they have. 

For the firms in the bottom percentile, the insight of Sufi (2009) may be relevant for Turkey, however 

for the top percentile our findings show the opposite relation between profits and the relative use of 

credit lines with respect to cash. 

The results of the previous section emphasize that for small holdings of cash, firms complement 

their cash holdings with unused credit lines and for high holdings of cash, firms substitute cash for 

unused credit lines as they get more profitable. The previous finding of this section comply with 

those of the previous section and suggests further that small cash holding firms increase their unused 

credit limits more than cash holdings and high cash holding firms increase their cash holdings more 

than unused limits as they get more profitable. Hence, the importance of credit lines for small cash 

holding firms are more pronounced than high cash holding firms. On the other hand, the regressions 

4 through 6 in Table 9 replicate the same regressions for the choice between TL and FX credit lines. 

We find no difference among different percentiles in the choice between lines of credit for different 

currency denominations. 

Regarding the impact of financial variables on the choice between credit lines and cash, Table 10 

presents the estimation results for the coefficients of different financial variables. The VIX for 

Turkey’s coefficient is negative and statistically significant implying that in the times of high domestic 

uncertainty firms prefer cash more. The coefficients for TL credit spread and standard deviation of TL 

credit spread are positive and significant where basket credit spread’s coefficient is negative and 

significant. Hence in times of high spread in TL credits and uncertainty regarding the spread firms 

hold more cash relative to low spread and tranquil times. Oppositely, in the times of high credit 

spread for foreign currency loans, firms hold more cash. The coefficient of exchange rate is positive 

and significant. However, the coefficient of exchange rate volatility is insignificant. 

Table 10: Effects of Financial Environment on the Choice between Unused Lines of Credit and Cash 

  

vix 
(Turkey) 

cds 
gdp 

growth 
TL credit 
spread 

TL credit 
spread (std. 

dev.) 

basket 
credit 
spread 

basket credit 
spread (std. 

dev.) 

exchange rate 
(std. dev.) 

implied exchange 
rate volatility 

 -0.298*** 0.000* -0.045* 0.659*** 1.138*** -0.288 0.518 0.065** -0.001 

 (0.075) (0.000) (0.026) (0.113) (0.225) (0.249) (0.436) (0.029) (0.001) 

Observations 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 

R-squared 0.076 0.075 0.075 0.076 0.076 0.075 0.075 0.075 0.075 

Industry Dummy Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year Dummy No No No No No No No No No 

Coefficients are taken from regression 6 in Table 8 where each variable enter one by one. Robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 
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To analyze the choice between TL and FX credit lines, we estimate a list of regressions whose  

results are given in Table A8 and Table A9. Coefficient of profit is significantly negative implying that 

as profit level increases firms prefer less unused FX credit lines comparing with TL credit lines. 

Intuitively, FX credit is more risky since it bears the currency risk. Controlling for FX net position, a 

negative sign of profit suggests that although banks might increase both TL and FX line of credits of 

firms, firms utilize more of their FX line of credits. In addition, the coefficient of FX net position is 

positive and highly statistically significant which suggests that the more the firms export comparing 

FX loans the more unused FX credit lines than unused TL credit lines they hold. However the 

coefficient of squared FX net position is negative and significant which implies that the relation 

reverses as the net position gets larger. Moreover there is also nonlinearity in the effect of size. The 

coefficient of size is positive while the coefficient of squared size is negative.  

The effects of financial variables on the choice between FX and TL credit lines reveal that firms 

prefer more FX unused limits when implied exchange rate volatility is high implying a hedging motive. 

Moreover when spreads and their volatility are high for FX loans, firms prefer more FX credit lines 

suggesting relative attractiveness of lines of credits with respect to spot loans. In times of high 

uncertainty in Turkey (VIX for Turkey), firms hold more FX limits. When GDP growth is high, firms 

hold more TL lines and the TL credit spread has a negative and significant coefficient which suggests 

that firms prefer FX credit lines when spreads for TL loans are high. 

5.3. Ex-Post Investment and Available Funds 

In this section, we investigate whether firms that hold more available funds (unused credit limits 

plus cash) invest more than firms that hold less available funds. Theory suggests that both cash and 

unused limits help firms to exploit investment opportunities when liquidity needs arise. Hence, one 

would expect that firms that have higher levels of available funds achieve higher levels of investment 

than the firms that have lower levels of available funds. To this end, we conduct regression analysis 

below whose dependent variables are ex-post investment performances of the firms. To see the 

relationship between ex-post investment and available funds, we use available funds as explanatory 

variable in the regressions. However, as we show in the previous sections, cash and unused lines 

become substitutes when firms have high profits or high levels of cash holdings. This implies that the 

usability and effectiveness of cash and unused credit lines may not be exactly same. To differentiate 

between cash and unused credit limits, we add interaction term of available funds and the cash 

divided by available funds ratio to the regressions. We interpret that the coefficient of this term 

reflects the differentiated role of cash holdings with respect to unused credit limits in the ex-post 

investment performances of the firms. 

Since we have no data regarding the market value of firms, we have no q-statistics for the firms. 

As a result, we employ an ex-post approach inquiring the growth performance in ex-post investment 

rather than inquiring the exploitation of investment opportunities. We define four different ex-post 

investment indicators: one period growth in tangible assets, two period average of one period 

growths in tangible assets, one period growth in total assets minus cash and two period average of 

one period growths in total assets minus cash. The results for the one period growth in tangible 

assets and total assets minus cash are given in Table 11 where the results for the two period 

averages are given in Table 12. 
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Table 11: Available Funds and Ex-Post Investment 

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

available funds 
0.016*** 0.033*** 0.019** 0.087*** 0.034*** 0.035** 0.041** 0.159*** 0.168*** 0.154 

(0.006) (0.003) (0.009) (0.007) (0.013) (0.016) (0.019) (0.010) (0.042) (0.162) 

available 
funds*cash ratio 

0.005 0.084*** 0.094*** 0.215*** 0.084** 0.170*** 0.168*** 0.251*** 0.316*** 0.296 

(0.019) (0.014) (0.029) (0.023) (0.037) (0.042) (0.043) (0.036) (0.070) (0.205) 

lagged growth      
0.107 0.231 

 
0.035 -0.042 

     
(0.162) (0.256) 

 
(0.221) (0.883) 

           
Observations 14,049 14,049 14,049 14,049 11,705 9,365 9,365 11,705 9,365 9,365 

R-squared 0.008 0.054 0.010 0.115 
      

Industry Dummy Yes Yes 
        

Year Dummy Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Firm Fixed Effects 
  

Yes Yes 
      

Hansen J 
     

0.59 0.55 
 

0.64 0.16 

Sargan 
     

0.39 0.33 
 

0.41 0.05 

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both 
%1 and %99 levels. Dependent variables in regressions 1, 3, 5, 6 and 7 are growth in tangible assets, where dependent variables in 
regressions 2, 4, 8, 9 and 10 are growth in total assets-cash holdings. Regressions 1 and 2 are estimated with Pooled OLS, regressions 3 
and 4 are estimated with fixed effects model, regressions 5 and 8 are estimated with two stage instrumental variables approach, 
regressions 6 and 9 are estimated with GMM approach where the dependent variable  is instrumented with its own lags while regressions 
7 and 10 are estimated with GMM approach where the dependent variable is instrumented with the lags of the other growth variable. 

 

Table 12: Available Funds and Two Period Average Ex-Post Investment 

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

available funds 
0.021*** 0.031*** 0.023*** 0.071*** 0.023*** 0.025*** 0.027*** 0.072*** 0.073*** 0.073*** 

(0.006) (0.003) (0.008) (0.005) (0.007) (0.007) (0.008) (0.006) (0.006) (0.007) 

available 
funds*cash ratio 

0.001 0.055*** 0.085*** 0.130*** 0.040** 0.057** 0.053** 0.092*** 0.124*** 0.123*** 

(0.017) (0.010) (0.023) (0.016) (0.019) (0.026) (0.027) (0.017) (0.019) (0.020) 

lagged growth      
0.029 0.155* 

 
-0.023 0.047 

     
(0.032) (0.079) 

 
(0.034) (0.088) 

           Observations 11,707 11,707 11,707 11,707 9,364 7,024 7,024 9,364 7,024 7,024 

R-squared 0.011 0.066 0.014 0.142 

      Industry Dummy Yes Yes 

        Year Dummy Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Firm Fixed Effects 

  

Yes Yes 

      Hansen J 

     

0.02 0.89 

 

0.27 0.59 

Sargan 

     

0.00 0.83 

 

0.06 0.47 

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both 
%1 and %99 levels. Dependent variables in regressions 1, 3, 5, 6 and 7 are two period average growth in tangible assets, where dependent 
variables in regressions 2, 4, 8, 9 and 10 are two period average growth in total assets-cash holdings. Regressions 1 and 2 are estimated 
with Pooled OLS, regressions 3 and 4 are estimated with fixed effects model, regressions 5 and 8 are estimated with two stage 
instrumental variables approach, regressions 6 and 9 are estimated with GMM approach where the dependent variable  is instrumented 
with its own lags while regressions 7 and 10 are estimated with GMM approach where the dependent variable is instrumented with the 
lags of the other growth variable. 

 

To check for robustness, we employ different estimation techniques. In both tables, regressions 1 

and 2 are estimated with Pooled OLS, regressions 3 and 4 are estimated with fixed effects model, 

regressions 5 and 8 are estimated with two stage instrumental variables approach, regressions 6 and 

9 are estimated with GMM approach where the dependent variable is instrumented with its own lags 

while regressions 7 and 10 are estimated with GMM approach where the dependent variable is 

instrumented with the lags of the other growth variable. Since it may be argued that firms that have 
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better investment opportunities might accumulate more available funds and cash, hence there may 

be reverse causality; we use instrumental variables and GMM methods to deal with this problem. 

The results in both tables suggest that firms that have more available funds invest more as the 

coefficients of available funds are positive and significant in all regressions. Moreover, the coefficient 

of interaction between available funds and cash ratio (cash divided by available funds) is also positive 

and significant in most regressions which suggests that firms that hold more cash for a given level of 

available funds invest more. This result suggests that both unused lines of credits and cash holdings 

are valuable in the sense that they enable firms to invest; however the results also suggest that cash 

is more valuable in this sense. This finding may explain the nonlinearity between cash holdings and 

unused credit limits. In the previous sections, we emphasize that the relation between cash and 

unused limits is non-linear. For sufficiently low amount of profits, unused limits and cash holdings are 

complements because both are useful to exploit future growth opportunities. However, for sufficiently 

high profits, firms substitute cash for unused credit limits because cash is more valuable to be used in 

future growth opportunities and firms that are able to accumulate sufficient cash prefer cash to 

unused credit limits. 

6. Conclusion 

The role of cash holdings are relatively well investigated in the empirical literature of corporate 

liquidity management, however the role of credit lines gains importance recently. Both theoretical 

and empirical literatures on cash holdings emphasize the precautionary role of cash for future 

liquidity shocks. The same argument is also put forward by the theoretical literature on lines of credit 

(Holmström and Tirole, 1998) and empirical literature supports the insights of this theoretical 

literature. Since both cash and lines of credit can be used for the same purpose, the choice between 

them is also investigated empirically (Sufi, 2009). Growing literature continues to propose different 

usages and implications of lines of credit (Acharya et al., 2009; Acharya et al., 2014). We contribute 

to this literature by investigating the determinants of cash holdings and lines of credit and the choice 

between them for non-financial firms in Turkey. 

Our findings suggest that cash and lines of credits are complementary instruments in liquidity 

management of firms if the cash generating capacity of the firms are low (profits are low) or cash 

holdings are small. If firms accumulate large cash reserves or if firms are profitable enough to be able 

to accumulate cash, they substitute cash for credit lines. Moreover, if firms have small cash holdings 

they prefer unused credit limits more to the cash as they get more profitable, while if firms have 

large cash holdings they prefer cash to unused limits as they get more profitable. This finding differs 

from the arguments of Sufi (2009), Campello et al. (2011) and Acharya et al. (2009). They find for US 

firms that cash and unused lines of credit are substitute for each other and firms that are more 

profitable prefer credit limits more to cash. The different results may be sourced by different factors: 

The studies that are mentioned largely use publicly traded firms in US while our study use both 

publicly traded and privately owned firms in Turkey, hence the results might differ because of the 

different attitudes of firms in developed countries and developing countries or because of the 

different attitudes of private and public firms. The results may just merely reflect the different 

practice of credit lines of firms peculiar to Turkey. To say more about this, the extant literature 

unfortunately lacks the relevant and comparable studies for developing countries. 
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Moreover, our findings indicate that nonlinearities prevail in the liquidity management of Turkish 

non-financial firms. The relation between unused credit limits and some firm characteristics exhibit 

clear nonlinearity. For example, increase of the size for relatively small sizes increases unused credit 

limits, while increases in the high level sizes decreases unused credit limits.  

We also investigate the choice between FX credit limits and TL credit limits. Our findings suggest 

that firms that have higher FX net position to total sales ratio hold more FX unused credit lines 

relative to TL unused credit lines. We also find significant effects of aggregate financial variables on 

unused credit lines and cash holdings. In general, our findings indicate that credit limits are more 

sensitive to financial environment than cash holdings. Besides, we find that uncertainty in the 

exchange rate market make firms hold more unused credit limits on their off balance sheets 

compared to cash holdings and more FX unused credit limits compared to TL unused credit limits. 

This finding supports the argument that firms use credit lines as a hedging instrument. 

Our study contributes to the corporate liquidity management literature in multiple ways: This 

study is the first one that investigates the Turkish case. This study is also, to our knowledge, the first 

one on emerging country firms. Moreover, our base finding differs from the common findings of the 

extant literature which are mainly on publicly traded US firms. For future study, we think that 

investigating the possible differences of corporate liquidity management in developing and 

developed countries may shed light on the different practices of liquidity management in these 

countries especially for credit lines. We also want to emphasize that high credit expansions may have 

important implications for the usage practices of credit lines especially in developing countries. 

Moreover, using a suitable methodology to identify credit supply conditions and credit demand 

conditions separately may be helpful to investigate further the liquidity management of the firms.  
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Appendix 1 

Table A1 in Appendix 1 provides the simple correlations of balance sheet variables with each 

other. Unused limits has a positive correlation between profitability whereas unused limits / unused 

limits + cash has a negative correlation. The correlation between cash and profitability is positive, 

between cash and unused limits is positive and between cash and unused limits / unused limits + 

cash is negative. The correlations between size, net worth and tangible assets are positive whereas 

the correlation between  profit and size is positive while between profit and tangible assets and 

between profit and net worth is negative. 

Table A2 and Table A3 in Appendix 1 give the descriptive statistics and simple correlations 

respectively for aggregate financial variables used in the analysis. The correlation between VIX and 

VIX for Turkey is negative. Implied exchange rate’s correlations between standard deviations of both 

credit spreads are positive and it is 0.80 for standard deviation of basket credit spread and 0.53 for TL 

credit spread. 

Table A1: Simple Correlations of Balance Sheet Variables 

  
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 

profitability (1) 1 
            

tangible assets (2) -0.0305 1 
           

size (3) 0.061 0.0365 1 
          

net worth (4) -0.0259 0.1619 0.0323 1 
         

cash (5) 0.0877 -0.204 -0.011 0.1596 1 
        

coverage (6) -0.0333 -0.0028 -0.0222 -0.0289 -0.0315 1 
       

borrowing base (7) 0.0169 -0.5937 -0.2097 -0.1319 0.0844 0.0112 1 
      

foreign sales (8) 0.0085 0.0041 0.0953 -0.006 -0.0499 0.0064 -0.0038 1 
     

unused limits (9) 0.0015 -0.052 -0.0365 0.0157 0.0597 0.005 0.041 0.0001 1 
    

unused TL limits (10) 0.0027 -0.05 -0.0684 0.005 0.0518 0.0041 0.0363 -0.043 0.9702 1 
   

unused FX limits (11) -0.0043 -0.0173 0.1188 0.0453 0.042 0.0047 0.0263 0.1697 0.3029 0.0632 1 
  

unused limits/unused limits+cash (12) -0.0549 0.1021 0.0239 -0.1344 -0.5852 0.0312 0.0498 0.0451 0.1579 0.1087 0.223 1 
 

unused FX limits/unused FX limits+unused TL limits (13) 0.0203 0.0951 0.3558 0.0175 -0.0404 0.0046 -0.0757 0.3904 0.0331 -0.0804 0.4528 0.1661 1 
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Table A2: Descriptive Statistics of Aggregate Financial Variables 

Variable Obs Mean Std. Dev. Min Max 

TL credit spread 7 2.266184 1.478315 0.7241509 4.8925 

basket credit spread 7 2.660709 0.6022821 2.106792 3.837212 

Std Dev. TL credit spread 7 1.067373 0.514331 0.3306662 1.910867 

Std Dev. basket credit spread 7 0.6187279 0.3121881 0.3189127 1.209988 

VIX 7 22.68493 7.380971 12.78038 32.58267 

VIX for Turkey 7 48.96738 3.31573 44.76002 54.36686 

CDS 7 219.8742 58.02142 166.5025 317.5303 

GDP growth 7 3.537441 5.205762 -6.973418 9.339109 

implied exchange rate volatility 7 13.73169 3.182509 9.215833 18.8438 

1 year interest rate 7 12.68595 4.865486 7.744088 18.5637 

 

 

Table A3: Simple Correlations of Aggregate Financial Variables 

  

TL 
credit 
spread 

basket 
credit 
spread 

Std Dev. 
TL credit 
spread 

Std Dev. 
basket 
credit 
spread 

VIX 
VIX for 
Turkey 

CDS 
GDP 

growth 

implied 
exchange 

rate 
volatility 

1 year 
interest 

rate 

TL credit spread 1 
         

basket credit spread 0.1168 1 
        

Std Dev. TL credit spread 0.5013 0.6865 1 
       

Std Dev. basket credit spread 0.0073 0.5941 0.4925 1 
      

VIX -0.1085 0.648 0.5031 0.8847 1 
     

VIX for Turkey -0.2593 0.4199 0.2641 0.0713 -0.0431 1 
    

CDS 0.1556 0.7352 0.6528 0.966 0.8351 0.1709 1 
   

GDP growth -0.0527 -0.2607 -0.1582 -0.7339 -0.4191 0.1054 -0.7178 1 
  

İmplied Exchange rate volatility -0.3512 0.6896 0.5276 0.8029 0.7585 0.4872 0.8116 -0.5141 1 
 

1 year interest rate -0.4471 0.2549 -0.0517 0.1963 -0.0585 0.5639 0.2468 -0.5268 0.5288 1 
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Table A4: Determinants of Unused TL Lines of Credit 

VARIABLES (1) (2) (3) (4) (5) (6) (7) 

cash holdings 0.203*** 0.182*** 0.263*** 0.569*** 0.543*** 0.554*** 0.561*** 

 
(0.051) (0.051) (0.056) (0.116) (0.116) (0.119) (0.116) 

net profit 0.036 -0.322*** -0.167 -0.187* -0.204* -0.290*** -0.220** 

 
(0.062) (0.106) (0.109) (0.109) (0.107) (0.103) (0.108) 

profitability dummy 
 

0.037*** 0.030** 0.029** 0.028** 0.026** 0.028** 

  
(0.013) (0.013) (0.013) (0.013) (0.012) (0.013) 

net profit*dummy  
 

0.483*** 0.575*** 0.564*** 0.569*** 0.736*** 0.575*** 

  
(0.140) (0.142) (0.142) (0.142) (0.145) (0.140) 

net profit*cash holdings 
  

-1.438*** -1.263*** -1.236*** -1.321*** -1.267*** 

   
(0.367) (0.360) (0.362) (0.388) (0.358) 

cash holdings*cash 
holdings 

   
-0.721*** -0.668*** -0.517** -0.693*** 

    
(0.257) (0.258) (0.263) (0.257) 

size (assets) -0.029*** -0.029*** -0.029*** -0.029*** -0.014 -0.064 -0.026*** 

 
(0.004) (0.004) (0.004) (0.004) (0.067) (0.063) (0.004) 

size*size 
    

-0.000 0.001 
 

     
(0.002) (0.002) 

 net worth -0.011 -0.014 -0.017 -0.018 -0.016 0.040 -0.017 

 
(0.026) (0.026) (0.026) (0.026) (0.027) (0.025) (0.026) 

net worth*net worth 
    

0.001 0.012*** 
 

     
(0.004) (0.002) 

 tangible assets -0.089*** -0.090*** -0.087** -0.089*** 0.125 0.291*** -0.097*** 

 
(0.034) (0.034) (0.034) (0.034) (0.099) (0.099) (0.034) 

tangible assets*tangible 
assets 

    
-0.307*** -0.305*** 

 

     
(0.118) (0.115) 

 FX Net Position -0.009 -0.012 -0.013 -0.013 -0.012 -0.017 -0.015 

 
(0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014) 

coverage 
     

0.000** 
 

      
(0.000) 

 borrowing base 
     

0.257*** 
 

      
(0.034) 

 vix 
      

0.366*** 

       
(0.036) 

Constant 0.777*** 0.728*** 0.722*** 0.720*** 0.570 0.749 0.635*** 

 
(0.085) (0.086) (0.086) (0.086) (0.600) (0.562) (0.085) 

Observations 16,394 16,394 16,394 16,394 16,394 14,890 16,394 

R-squared 0.054 0.056 0.059 0.060 0.061 0.084 0.052 

Industry Dummy Yes Yes Yes Yes Yes Yes Yes 

Year Dummy Yes Yes Yes Yes Yes Yes No 

Adj. R-squared 0.05 0.05 0.06 0.06 0.06 0.08 0.05 

Coefficients are taken from regression 4 in Table 4 where each variable enter one by one. Robust standard errors in parentheses. *** p<0.01, ** 
p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 
       

 

Table A5: Unused TL Lines of Credit and Financial Environment 

 

  

vix (Turkey) cds 
gdp 

growth 
TL credit 
spread 

TL credit 
spread 

(std. dev.) 

basket 
credit 
spread 

basket 
credit 
spread 

(std. dev.) 

exchange 
rate  

exchange 
rate (std. 

dev.) 

implied 
exchange rate 

volatility 

 -0.920*** 0.000*** -0.036 1.869*** 4.174*** 2.119*** 5.654*** -0.205*** -0.433*** -0.001 

 (0.094) (0.000) (0.037) (0.168) (0.398) (0.475) (0.398) (0.017) (0.047) (0.001) 

Observations 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 

R-squared 0.053 0.050 0.048 0.052 0.050 0.049 0.050 0.057 0.050 0.048 

Industry Dummy Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year Dummy No No No No No No No No No No 

Coefficients are taken from regression 7 in Table A4 where each variable enter one by one. Robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 
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Table A6: Determinants of Unused FX Lines of Credit 

VARIABLES (1) (2) (3) (4) (5) (6) (7) 

cash holdings 0.066* 0.062* 0.094*** 0.163** 0.146* 0.175** 0.160** 

 
(0.034) (0.034) (0.036) (0.075) (0.075) (0.080) (0.075) 

net profit 0.033 -0.076 -0.015 -0.020 -0.051 -0.136* -0.026 

 
(0.036) (0.064) (0.065) (0.065) (0.064) (0.075) (0.064) 

profitability dummy 

 
0.018** 0.015* 0.015* 0.016* 0.014 0.015 

  
(0.009) (0.009) (0.009) (0.009) (0.010) (0.009) 

net profit*dummy  

 
0.116 0.153 0.150 0.160* 0.273** 0.151 

  
(0.094) (0.097) (0.097) (0.097) (0.109) (0.097) 

net profit*cash holdings 

  
-0.568** -0.529** -0.525** -0.329 -0.525** 

   
(0.239) (0.242) (0.240) (0.291) (0.242) 

cash holdings*cash 
holdings 

   
-0.161 -0.134 -0.118 -0.153 

    
(0.161) (0.161) (0.179) (0.161) 

size (assets) 0.028*** 0.029*** 0.029*** 0.028*** 0.195*** 0.191*** 0.029*** 

 
(0.002) (0.002) (0.002) (0.002) (0.031) (0.036) (0.002) 

size*size 

    
-0.005*** -0.005*** 

 

     
(0.001) (0.001) 

 net worth -0.007 -0.008 -0.009 -0.009 0.011 0.042** -0.009 

 
(0.017) (0.017) (0.017) (0.017) (0.016) (0.018) (0.017) 

net worth*net worth 

    
0.004** 0.004*** 

 

     
(0.002) (0.002) 

 tangible assets -0.006 -0.005 -0.004 -0.004 0.005 0.044 -0.006 

 
(0.021) (0.021) (0.021) (0.021) (0.059) (0.066) (0.021) 

tangible assets*tangible 
assets 

    
-0.020 -0.021 

 

     
(0.074) (0.080) 

 FX Net Position 0.121*** 0.121*** 0.120*** 0.120*** 0.121*** 0.118*** 0.120*** 

 
(0.013) (0.014) (0.014) (0.014) (0.013) (0.013) (0.014) 

coverage 

     
0.000*** 

 

      
(0.000) 

 borrowing base 

     
0.079*** 

 

      
(0.023) 

 vix 

      
0.229*** 

       
(0.024) 

Constant -0.382*** -0.401*** -0.404*** -0.404*** -1.848*** -1.893*** -0.453*** 

 
(0.056) (0.056) (0.056) (0.056) (0.269) (0.310) (0.056) 

Observations 16,394 16,394 16,394 16,394 16,394 14,890 16,394 

R-squared 0.119 0.120 0.121 0.121 0.126 0.123 0.118 

Industry Dummy Yes Yes Yes Yes Yes Yes Yes 

Year Dummy Yes Yes Yes Yes Yes Yes No 

Adj. R-squared 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

Dependent variables in all regressions are Unused FX Lines of Credit/Total Assets. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * 
p<0.10. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 

 

Table A7: Unused FX Lines of Credit and Financial Environment 

  

vix (Turkey) cds 
gdp 

growth 
TL credit 
spread 

TL credit 
spread 

(std. dev.) 

basket 
credit 
spread 

basket credit 
spread (std. 

dev.) 

exchange 
rate  

exchange 
rate (std. 

dev.) 

implied 
exchange rate 

volatility 

 -0.082 0.000*** -0.065** 0.766*** 3.286*** 2.180*** 4.674*** 0.068*** -0.073*** 0.003*** 

 (0.059) (0.000) (0.026) (0.098) (0.272) (0.325) (0.513) (0.010) (0.027) (0.001) 

Observations 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 

R-squared 0.116 0.118 0.116 0.117 0.257 0.117 0.118 0.117 0.116 0.116 

Industry Dummy Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year Dummy No No No No No No No No No No 

Coefficients are taken from regression 7 in Table A6 where each variable enter one by one. Robust standard errors in parentheses. *** p<0.01, ** 
p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 
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Table A8: Choice between Unused TL Lines of Credit and Unused FX Lines of Credit 

VARIABLES (1) (2) (3) (4) (5) (6) 

lagged net profit -0.056*** -0.010 -0.010 0.002 -0.008 -0.005 

 
(0.018) (0.036) (0.036) (0.039) (0.036) (0.036) 

lagged profitability dummy 

 
-0.010 -0.012* -0.011 -0.010 -0.009 

  
(0.007) (0.007) (0.007) (0.007) (0.007) 

lagged net profit*dummy 

 
-0.063 -0.055 -0.038 -0.067 -0.067 

  
(0.058) (0.058) (0.061) (0.059) (0.057) 

lagged size (assets) 0.056*** 0.056*** 0.226*** 0.055*** 0.225*** 0.226*** 

 
(0.001) (0.001) (0.017) (0.001) (0.017) (0.017) 

lagged size*lagged size 

  
-0.005*** 

 
-0.005*** -0.005*** 

   
(0.001) 

 
(0.001) (0.001) 

lagged net worth -0.004 -0.003 -0.012* 0.000 -0.012* -0.007* 

 
(0.003) (0.003) (0.007) (0.003) (0.007) (0.004) 

lagged net worth*lagged net worth 

  
-0.000 

 
-0.000 

 

   
(0.000) 

 
(0.000) 

 lagged tangible assets 0.050*** 0.049*** 0.031 0.037** 0.033 0.053*** 

 
(0.011) (0.011) (0.035) (0.015) (0.035) (0.011) 

lagged tangible assets*lagged tangible 
assets 

  
0.029 

 
0.027 

 

   
(0.045) 

 
(0.046) 

 lagged FX net position 0.101*** 0.101*** 0.176*** 0.105*** 0.175*** 0.176*** 

 
(0.004) (0.004) (0.009) (0.004) (0.009) (0.009) 

lagged FX net position*lagged FX net 
position 

  
-0.029*** 

 
-0.029*** -0.029*** 

   
(0.003) 

 
(0.003) (0.003) 

coverage 

   
0.000*** 

  

    
(0.000) 

  borrowing base 

   
-0.021 

  

    
(0.014) 

  exchange rate 

    
-0.045*** 

 

     
(0.011) 

 (lagged unused limits (fx)/unused 
limits(fx)+cash)*difference (exchange 
rate) 

    
9.272* 

 

     
(4.764) 

 vix 

     
0.078** 

      
(0.035) 

Constant -0.636*** -0.625*** -2.057*** -0.578*** -1.977*** -2.069*** 

 
(0.048) (0.048) (0.152) (0.053) (0.154) (0.152) 

Observations 13,659 13,659 13,659 12,573 13,529 13,659 

R-squared 0.248 0.248 0.259 0.245 0.255 0.258 

Industry Dummy Yes Yes Yes Yes Yes Yes 

Year Dummy Yes Yes Yes Yes No No 

Adj. R-squared 0.25 0.25 0.26 0.24 0.25 0.26 

Dependent variables in all regressions are Unused FX Lines of Credit/Unused FX Lines of Credit + Unused TL Lines of Credit. Robust standard 
errors in parentheses. *** p<0.01, ** p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 

Table A9: Effects of Financial Environment on the Choice between TL and FX Unused Lines of Credit 

  

vix (Turkey) cds 
gdp 

growth 
TL credit 
spread 

TL credit 
spread 

(std. dev.) 

basket 
credit 
spread 

basket credit 
spread (std. 

dev.) 

exchange 
rate  

exchange 
rate (std. 

dev.) 

implied 
exchange rate 

volatility 

 0.208*** 0.000*** -0.111*** -0.472*** 0.065 0.474* 1.676*** -0.042*** -0.177*** 0.002*** 

 (0.073) (0.000) (0.025) (0.099) (0.211) (0.255) (0.432) (0.010) (0.026) (0.000) 

Observations 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 16,394 

R-squared 0.258 0.257 0.258 0.258 0.257 0.257 0.258 0.258 0.258 0.258 

Industry Dummy Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Year Dummy No No No No No No No No No No 

Coefficients are taken from regression 6 in Table A8 where each variable enter one by one. Robust standard errors in parentheses. *** p<0.01, ** 
p<0.05, * p<0.10. Variables are normalized with total assets and winsorized at both %1 and %99 levels. 
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Appendix 2 

 

 

 

 

Figure A1: Nonlinearity of the relation between unused credit limits, cash holdings and firm characteristics 
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