
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: celaldemirkol@nku.edu.tr; 
 
 
 

Asian Journal of Agricultural Extension, Economics & 
Sociology 
 
38(5): 60-73, 2020; Article no.AJAEES.57795 
ISSN: 2320-7027 
 

 

 

Indebtedness and Liquidity in Agriculture: A  
Long-term Sectoral Evidence from Turkey 

 
Celal Demirkol1* and Ali Faruk Acikgoz1 

 
1Vocational College of Social Sciences, Tekirdag Namik Kemal University, Tekirdag, Turkey. 

 
Authors’ contributions  

 
This work was carried out in collaboration between both authors. Both authors read and approved the 

final manuscript. 
 

Article Information 
 

DOI: 10.9734/AJAEES/2020/v38i530348 
Editor(s): 

(1) Dr. Tulus T. H. Tambunan, University of Trisakti, Indonesia. 
Reviewers: 

(1) Ch. Hema Venkata Sivasree, India. 
(2) Dr. S. Ranjith Kumar, Amrita Vishwa Vidyapeetham, India. 

Complete Peer review History: http://www.sdiarticle4.com/review-history/57795 

 
 
 

Received 22 March 2020  
Accepted 30 May 2020 

Published 06 June 2020 

 
 

ABSTRACT 
 

Being indebted and the liquidity shortfalls could be the base for recreating debt in the 
circumstances of unavailable trade credit. Accessing to bank credit or other liabilities is rather a 
function of liquidity for all types of businesses. Excluding equities, we hereby aim to reveal a 
sectoral evidence by the help of other liabilities side contributors and liquidity indicators on to what 
extend a firm regenerates debt in the long-run depending on the general liquidity criteria. 
Therefore, we try to explore a sector specific long-term evidence on the agriculture sector in 
Turkey. The real sector statistics feed the study in terms of data. Data curation consists of 
calculating data series as averages of three years aggregate balance sheet totals in the agriculture 
sector of Turkey for the time span of 1996 and 2016. The methodology follows a path as testing 
regressions for the variables, presenting interchangeably significant results, affirming the 
assumptions of the regressions, tests on unit root and cointegration along with causalities. The 
findings of the study confirm self-creating reasons of being indebted with the impact of liquidity. The 
study represents three models which have total debt to total assets ratio, short-term bank credits to 
short-term liabilities ratio, and long-term bank credits to total assets ratio as dependent variables 
respectively. We have analyzed the effects of current ratio, acid-test or quick ratio and cash and 
cash equivalents ratio which are listed as leading liquidity indicators. Cash and cash equivalents 
and current ratio have been found significant on the liabilities in the early trials of regressive test 
models. However, except current ratio liquidity indicators all together failed in predicting. The 
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results eventually confirm the importance of eminent liquidity criteria, both current ratio and acid-
test ratio are significant on the selected variables of liabilities as an evidence for the agriculture 
sector of Turkey in the long-run. Nevertheless, acid-test ratio has rather strong and enduring 
effects. Since cash and cash equivalents have been determined as stationary at a different level, 
they could therefore have insignificant impact on being indebted for longer periods than time span 
of the study. Yet the creditors would better not to directly add a liquidity indicator in their decision 
process of creditability in a sector. Nonetheless, the novelty of the study also ensures that 
predicting total debt and bank credits of both short and long run might require the same liquidity 
indicators along with other liability side contributors which do not necessarily or directly consider 
the shareholders’ equities in a sector specific atmosphere.   
 

 
Keywords: Liquidity; debt; bank credits; agriculture sector; Turkey. 
 

1. INTRODUCTION 
 
Credits in terms of trade credit or bank credit 
along with the amount of equity as much as 
possible are the main financing alternatives for 
all firms of all scales and from all sectors. The 
firms could attain a level of being indebted in 
time. Nonetheless, being that much indebted and 
the liquidity shortfalls could be the base for 
recreating debt particularly in the circumstances 
of unavailable trade credit. There could appear 
difficulties in repeating the accessions to credit 
as the assets have already been used as 
collateral. Moreover, all struggle for accessing to 
bank credit or other liabilities have been, in the 
first place, a function of liquidity for all types of 
businesses.  
 
Liquidity of any firm has been on the first spot not 
only for financial health but also for the ability to 
pay back the liabilities which include trade credit 
or bank credit in the relevant literature of 
business finance [1-16]. Financial ratios and 
sectoral averages in terms of indicators for 
liquidity and liabilities have been useful 
prognosing instruments, and the impact of 
liquidity indicators on liabilities could be primary 
to confirm the reliability of these indicators for 
any firm in any scale or sector [17-23]. The path 
to a potential bank credit is the level of 
creditability where positive liquidity measures 
and cash flow occur within the fluctuating 
circumstances [5,24-27]. The sectoral 
characteristics may differ in their evidence; 
however, the indicators of liquidity remain the 
same. The assets in the agriculture sector like 
any other sector depend on indebtedness in time 
[28]. Financing decisions in all sectors including 
agriculture, for decreasing leverage risks might 
be followed by new and financial ones and 
lenders’ and creditors’ attitudes may differ in time 
along with alterations on the pecking order in the 
liabilities including equities [29-31].  

The study takes the liabilities of the businesses, 
excluding (shareholders’) equities, with the 
liquidity indicators at the first three ranks of 
liquidity which is vital in the repayments. Thus, 
the study hereby aims to divulge a sectoral 
evidence by the help of those liabilities’ side 
contributors and liquidity indicators. The quest is 
to explore to what extend a firm regenerates debt 
in the long-run depending on the general liquidity 
criteria.  
 

Since the agriculture sector is among the main 
sectors for economic sustainability and self-
sufficiency for any country, we have selected a 
specific sector, the agriculture sector in Turkey, 
and tried to discover a sector specific long-term 
evidence. The study is fed by the real sector 
statistics of the Central Bank of the Republic of 
Turkey (CBRT) in terms of data on liabilities and 
liquidity. For the study, data curation starts with 
the calculations of data series as averages of 
three years’ aggregate balance sheet totals in 
the agriculture sector of Turkey for the time span 
of 1996 and 2016.  
 

The methodology consists of testing potential 
regressions for the variables and representing a 
set of three models for which we followed a 
typical statistical procedure. We present the 
significant results of the models which are 
designed by using the selected variables 
interchangeably. We then confirm the 
fundamental assumptions for the regressive 
models. We further analyzed and assure the 
reliability of the models by conducting tests on 
unit root, and cointegration potential of the 
variables along with causalities therein. 
 

The study represents three models which have 
total debt to total assets ratio, short-term bank 
credits to short-term liabilities ratio, and long-
term bank credits to total assets ratio as 
dependent variables respectively. We have 
analyzed the effects of current ratio, acid-test 
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ratio, and cash and cash equivalents ratio which 
are listed as the leading liquidity indicators 
aiming to assess the power to satisfy short-term 
liabilities or liabilities up to one year for a firm. 
Though cash and cash equivalents have been 
found significant in the early trials of regressive 
test models, they failed in the unit root tests by 
being stationary at a different level. 
 

The findings of the study approve self-creating 
reasons of being indebted with the impact of 
liquidity. The results eventually confirm the 
importance of eminent liquidity criteria, both 
current ratio and acid-test ratio are significant on 
the selected variables of liabilities in the evidence 
of agriculture sector of Turkey in the very long-
run. Cash could therefore have a significant but 
misleading impact on being indebted in a sector, 
therefore the creditors would better not to directly 
add a liquidity indicator just because it lies at the 
upper ranks of liquidity indicators’ list within their 
decision process of creditability. The study has 
the novelty by ensuring that predicting total debt, 
bank credits of both short and long run might 
require a selected set of liquidity indicators along 
with other liability side contributors which do not 
necessarily consider the shareholders’ equities in 
a specific sectoral scene.   
 

2. MATERIALS AND METHODS 
 

The abbreviations used in the study for the 
variables which are all taken in percentages of 
their denominators are given below:  
 

STBC/STL : Short-Term Bank Credit to Short 
Term Liabilities Ratio 

LTBC/TA : Long-Term Bank Credit to Total 
Assets Ratio 

TD/TA :  Total Debt to Total Assets Ratio 
CR :  Current Ratio 
ATR :  Acid-Test Ratio 
C&CER :  Cash and Cash Equivalents Ratio 
 

After testing potential regressions for the 
variables, the model design trials were resulted 
in three different models in which the selected 
variables of liabilities are used interchangeably. 
The models are as follows: 
 

Model A: 
 

�����/��� �� = �� + ����� �� +  ������ ��

+  �����/�� �� + �������/�� ��  

+  � �� 
Model A predicts STBC/STL as the dependent 
variable by a constant ( �� ) and a set of 
independent variables on liquidity (CR and ATR) 

and other liability side variables (TD/TA and 
LTBC/TA) and error terms as ( � �� ) excluding 
equities. Therefore, the effect of trade credits is 
considered with the TD/TA ratio. 
 

Model B: 
 

�����/�� �� = �� + ����� �� + ������ ��

+ �����/�� �� + �������/��� ��  

+  � �� 
 

Model B similarly takes LTBC/TA as the 
dependent variable, and independent variables 
are CR, ATR, TD/TA, and STBC/STL. 
 

Model C: 
 

���/�� �� = �� +  ����� �� + ������ ��

+ �������/��� �� + �������/�� ��  

+ � �� 
 

Model C considers TD/TA as the dependent 
variable, and in this model the independent 
variables are therefore CR, ATR, LTBC/TA, and 
STBC/STL respectively. C&CER has also found 
significant as an independent variable with the 
assistance of current ratio in the testing 
regressions at the draft versions of the research 
(Table 1). However, the liquidity indicators in all 
together models failed in predicting and C&CER 
could not be determined stationary at the same 
level with other variables of the study. Thus, we 
continued with the models which include CR and 
ATR and other liability side control variables. 
Each model design or equation uses the 
variables of agriculture sector in Turkey from 
1996 to 2016. The data series are taken as last 
three years’ averages of aggregate sectoral 
balance sheet data from 1998 to 2016. The study 
uses Sector A or the agriculture sector in real 
sector archives and statistics of CBRT for the 
variables [32]. The study provides the data series 
of three years’ averages for businesses of all 
scales in the agriculture sector in Turkey from 
1998 up to 2016 for each set of three years 
which are ranging from 48 to 283 firms within the 
time span of 19 years which is the maximum time 
span available in the data of CBRT. The study 
tests each model equation for the data series as 
in Acikgoz et al. [22,23,33]. 
 

For the results and discussion section in the 
study, we first depict the significant results in 
terms of brief summaries and details of the 
regressive models including variance inflation 
factors for collinearity and by checking the serial 
correlation and heteroscedasticity along with 
normality [34-39] for a Least Squares (LS) NLS 
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and ARMA, or ANOVA method [40-46]. We have 
also conducted Philips Perron tests for unit root 
and group common and individual unit root [47-
50,42,51], Johansen cointegration and Granger 
causality. The series are determined as I(1) 
series except C&CER. We have also determined 
lag length and detected cointegrating equations 
within the variables as a result of single equation 
cointegration tests in Engle Granger with Akaike 
info criterion at max lag. We have executed 
Johansen cointegration tests and single-equation 
cointegration tests by an unrestricted 
cointegration rank test with both trace and 
maximum Eigenvalues along with a VAR (Vector 
Autoregression), diagnostics in terms of inverse 
roots and VAR Granger causality or Block 
exogeneity Wald tests at the lag selected [52- 
67]. 
 

All three models ensure the eminence and 
significance of CR and ATR on bank credits or 
total debt in the long-run. However, error 
correction models will be helpful for further 
analysis in which a Vector Error Correction 
Model (VECM) can be designed for an utmost 
equation including error corrections [60,68-70]. 
 

3. RESULTS AND DISCUSSION 
 

Liquidity indicators as a relatively small set of 
measures could be adequately useful in terms of 
financial analysis without sector-specific 
considerations including agriculture [71,72]. 
However, they could not be significant one by 
one in predictions. Though the robust and 
significant results for current ratio and acid-test 
ratio, the findings of this study confirm that cash 
could not be a reliable predictor in the very long-
run [73]. Regarding its relatively eminent levels in 

the long-run within all sectors, we have decided 
to reveal the indebtedness in terms of liquidity for 
the agriculture sector in Turkey [74,22]. Current 
ratio, acid-test or namely quick ratio, and cash 
and cash equivalents ratio are the leading set of 
liquidity indicators. Among these indicators, the 
famous current ratio is the control variable for all 
kinds of liabilities whether it is trade credit or 
bank credit. The ease of financial access has the 
businesses of today favor increasing amounts of 
bank credit in their financing. Current ratio is also 
seen as a sensitive measure for any vital 
violations along with net worth [75] and as a 
covenant [76]. Thus, current ratio deserves to be 
the main control variable in multi-variate 
assessments. Acid-test ratio has rather been a 
function of the level for inventories held and their 
impact on liquidity and cash flow in time [4,5,77]. 
On the other hand, liabilities especially in the 
short-term may promote different liquidity 
settings along with the accumulation on net 
working capital in terms of trade credit to bank 
credit ratio [78,79]. Nonetheless, the partial 
considerations in an aggregate sector such as 
agriculture may also differ in terms of its 
subsectors. 

 
Table 1 and Table 2 reflect respectively the brief 
summaries of the models which have all robust 
and significant results along with summaries 
including the coefficients, probabilities, 
covariances, and centered variance inflation 
factors excluding the regressions named as Test 
1 to 6.Except C&CER, the data series are found 
all as I(1) in Table 3. Table 4 informs on the 
confirmed assumptions of all model                   
(Model A, B, and C) regressions which              
are tested fundamentally on serial correlation,

 

Table 1. Brief summaries of the model A, B, and C along with tests 1 to 6 
 

Model Dependent Independents Adj. R 
square 

DW Sign. 

A STBC/STL CR, ATR, TD/TA, LTBC/TA 0.7839 1.7987 0.000** 

B LTBC/TA CR, ATR, TD/TA, STBC/STL 0.8918 1.6563 0.000** 

C TD/TA CR, ATR, STBC/STL, LTBC/TA 0.8900 1.8215 0.000** 

Test 1 STBC/STL CR, C&CER, TD/TA, LTBC/TA 0.8191 1.8452 0.000** 

Test 2 LTBC/TA CR, C&CER, TD/TA, STBC/STL 0.8910 1.5532 0.000** 

Test 3 TD/TA CR, C&CER, STBC/STL, LTBC/TA 0.8804 1.6248 0.000** 

Test 4 STBC/STL CR, ATR, C&CER, TD/TA, LTBC/TA 0.8064 1.8902 0.000** 

Test 5 LTBC/TA CR, ATR, C&CER, TD/TA, STBC/STL 0.8906 1.7165 0.000** 

Test 6 TD/TA CR, ATR, C&CER, STBC/STL, LTBC/TA 0.8854 1.8527 0.000** 
**. 0.01 significance. LS: Least Squares (NLS and ARMA) where the dependent variable is followed by the 

independent variables with ARMA and PDL terms or ANOVA tests 
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Table 2. Summaries of the model A, B and C 
 
Model Independents Coefficients Prob. Coef. variance Centered VIFs 
 C 91.86649 0.0006   
A CR -0.341521 0.0039  0.009783  6.712241 
 ATR 0.294908 0.0276  0.014393  2.632076 
 TD/TA -1.103787 0.0011  0.072027  5.296366 
 LTBC/TA 1.244019 0.0000  0.024573  2.161359 
 C -74.30607 0.0000   
 CR 0.292270 0.0002  0.003475  4.509573 
B ATR -0.240329 0.0112  0.006768  2.341001 
 TD/TA 0.953216 0.0000  0.019182  2.668100 
 STBC/STL 0.657655 0.0000  0.006867  1.081842 
 C 78.79818 0.0000   
 CR -0.306679 0.0000  0.001417  2.164911 
C ATR 0.231380 0.0072  0.005430  2.210948 
 STBC/STL -0.495699 0.0011  0.014527  2.693849 
 LTBC/TA 0.809754 0.0000  0.013843  2.711194 
 C 95.58807 0.0002   
 CR -0.315941 0.0013  0.006175  5.062935 
Test 1 C&CER 0.326257 0.0070  0.010698  2.082736 
 TD/TA -0.990120 0.0007  0.052303  4.595760 
 LTBC/TA 1.146421 0.0000  0.018375  1.931387 
 C -81.70638 0.0000   
 CR 0.274932 0.0002 0.003067 3.952023 
Test 2 C&CER -0.246999 0.0118 0.007288 2.229674 
 TD/TA 0.911781 0.0000 0.018457 2.548705 
 STBC/STL 0.729490 0.0000 0.007440 1.163617 
 C 89.04833 0.0000   
 CR -0.297133 0.0000 0.001463 2.054053 
Test 3 C&CER 0.232576 0.0137 0.006823 2.274743 
 STBC/STL -0.578147 0.0007 0.017833 3.039280 
 LTBC/TA 0.836694 0.0000 0.015542 2.797643 
 C 96.07258 0.0003   
 CR -0.329252 0.0039 0.008820 6.756083 
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Model Independents Coefficients Prob. Coef. variance Centered VIFs 
Test 4 ATR 0.053062 0.7816 0.035129 7.172051 
 C&CER 0.286470 0.1288 0.031201 5.675175 
 TD/TA -1.020078 0.0017 0.067179 5.515075 
 LTBC/TA 1.165768 0.0000 0.024338 2.389973 
 C -78.92062 0.0001   
 CR 0.295472 0.0003 0.003526 4.525169 
Test 5 ATR -0.136305 0.3488 0.019668 6.727427 
 C&CER -0.133200 0.3750 0.021026 6.407502 
 TD/TA 0.942558 0.0000 0.019533 2.686617 
 STBC/STL 0.695813 0.0000 0.008670 1.350639 
 C 82.48117 0.0000   
 CR -0.311085 0.0000 0.001521 2.230460 
Test 6 ATR 0.163003 0.2257 0.016424 6.417659 
 C&CER 0.090758 0.5214 0.018967 6.602836 
 STBC/STL -0.532988 0.0017 0.018340 3.263608 
 LTBC/TA 0.825109 0.0000 0.014968 2.813235 

LS Results, ANOVA, **. 0.01 significance. All centered VIFs lie within the interval 0 to 10 and ensure no collinearity
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Table 3. Phillips-Perron unit root test for series at the level and at the first differences 

 
Series At the level At the first differences 

 Adj. t-Stat Prob. * t-Statistic Prob. * 
CR

 
-0.247544  0.5829 -4.103682  0.0004 

ATR -0.590919  0.4472 -2.861611  0.0070 
TD/TA -0.092146  0.6382 -3.522381  0.0015 
STBC/STL  0.781592  0.8732 -4.354168  0.0002 
LTBC/TA  0.358237  0.7774 -5.448848  0.0000 
C&CER -2.089007 0.5170 -2.752869 0.2306 

Phillips-Perron test statistic results and critical values at level and first differences for trend and intercept. Null 
Hypothesis: Series has a unit root. Exogenous: Constant, Linear Trend. Bandwidth: 0-8 (Newey-West) using 

Bartlett kernel *MacKinnon [62] one-sided p-values. Probabilities and critical values are calculated for 20 
observations and they may not be accurate for a sample size of 17-18 [51]. Note that C&CER has a probability of 
0.0010 at the level of second differences. Thus, C&CER is stationary at a different level than the other variables 

 
Table 4. Confirmation on the assumptions for the model regressions 

 
Model Test Prob. * 

A Breusch and Godfrey Serial Correlation LM with Obs*R-squared Prob.Chi-Square 
(2) 

0.9148 

Breusch, Pagan and Godfrey Heteroscedasticity with Obs*R-squared Prob.Chi-
Square (4) 

0.0587 

JarqueBera Test: Prob. 0.4388 
B Breusch and Godfrey Serial Correlation LM with Obs*R-squared Prob.Chi-Square 

(2) 
0.6226 

Breusch, Pagan and Godfrey Heteroscedasticity with Obs*R-squared Prob.Chi-
Square (4) 

0.0843 

JarqueBera Test: Prob. 0.7102 
C Breusch and Godfrey Serial Correlation LM with Obs*R-squared Prob.Chi-Square 

(2) 
0.5566 

Breusch, Pagan and Godfrey Heteroscedasticity with Obs*R-squared Prob.Chi-
Square (4) 

0.2093 

JarqueBera Test: Prob. 0.5089 
No serial correlation, heteroscedasticity, and normality as p values > 0.05 [34-39] 

 

heteroscedasticity, and normality respectively. 
Nevertheless, no unit root is detected for the 
group of the series at the first differences level of 
the identical variables of the Model A, B, and C 
(Table 5). 

 
Since all criteria demonstrated the same positive 
results for lag 2, we have first tested an 
unrestricted VAR model with the group at lag 1 to 
2, however the AR roots were unacceptable 
though the significant results of VAR Granger 
causality or Block exogeneity Wald tests. We 
then decided to provide a VAR model at lag 1 to 
1 which is much reliable in terms of AR roots and 
particularly for the nature of the variables on 
liquidity and we decided on lag 1 as the lag 
length criteria for further analysis (Table 6). 
 
The tests, which seek for cointegration or a long-
term validity for the models, assure that there 
exists cointegrating equations for the sections of 

no deterministic trend, no deterministic trend 
(restricted constant), linear deterministic trend, 
linear deterministic trend (restricted), and 
quadratic deterministic trend, respectively in 
between the variables (Table 7). Thereafter, we 
have conducted single equation cointegration 
tests for the group of variables so as to explore 
which variable is the dependent of the significant 
equations along with the lags respectively. The 
findings depict that both bank credit terms of 
liabilities appear in the dependents of potential 
cointegrating equations where CR confirms its 
role as a control variable along with ATR as an 
eminent factor (Table 8). 

 
Nevertheless, we followed the impulse tests for 
CR and ATR, the liquidity variables along with 
the responses of our dependent variables for 
each model. Fig. 1a and b depict that ATR has 
stronger and enduring impulse on TD/TA. Both 
CR and ATR have decreasing impulses on short-
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term bank credits (Fig. 1c and d). They have 
increasing effects at the beginning then both 
have long-term bank credits decrease in time 
and the impulse of ATR is effective relatively 
longer as well (Fig. 1d and f). These results in 
Fig. 1a to f emphasize the importance of 

inventories as a liquidity facet, therefore 
indebtedness of this very sector depends much 
on ATR which has a relatively powerful impulse 
potential on total debt and bank credits in the 
agriculture sector, regarding the responses to 
Cholesky innovations [60,84]. 

 

Table 5. Group unit root test for the variables at first differences 
 

Group  Method Statistic Prob.** Cross-sections Obs 
 
CR, 
ATR, 
TD/TA, 
STBC/STL, 
and LTBC/TA 

Null: Unit root (common)  
Levin, Lin and Chu t -4.77501  0.0000 5 78 
Breitung t-stat -1.82417  0.0341 5 73 
Null: Unit root (individual) 
Im, Pesaran and Shin W-stat  -4.29030  0.0000 5  78 
ADF - Fisher Chi-square  34.7564  0.0001 5  78 
PP - Fisher Chi-square  47.0279  0.0000 5  85 

Group unit root tests at first differences level for individual intercept and trend. ** Fisher tests use an asymptotic 
Chi-square distribution, other tests assume asymptotic normality [47,49,50,42,51,48]. Sample: 1998-2016.: 

Exogenous variables: Individual effects, individual linear trends. Maximum lag. Automatic selection of lag length 
based on AIC: 0 to 3 with the selection of Newey-West automatic bandwidth and with Bartlett kernel [80,81,82] 

 
Table 6. Lag order selection 

 
Lag LogL  AIC  SC HQ 
0 -280.6224 31.73582  31.98314* 31.76992 
1* -247.6999 30.85555*  32.33950   31.06016* 

* Lag order selected at VAR, Lag 1 to 1 and 1 to 2 identical results [53,54,58,57,64,60,61]. Exogenous variables: 
C. Sample: 1998-2016. Included observations: 18. Abbreviations are as follows; AIC: Akaike information criterion; 

SC: Schwarz information criterion; and HQ: Hannan-Quinn information criterion 
 

Table 7. Summaries of Johansen cointegration tests for groupof the series 
 

Data trend None None Linear Linear Quadratic 
Test type No intercept 

no trend 
Intercept 
no trend 

Intercept 
no trend 

Intercept 
trend 

Intercept  
trend 

Trace 2 3 3 4 5 
Max-Eig 2 3 3 4 3 
Group cointegration summary. Number of cointegrating equations. Critical values based on MacKinnon-Haug-

Michelis [63]. Sample (adjusted): 2000-2016. Lags interval (in first differences): 1 to 1.Included observations: 17 
after adjustments. Both Trace and Max-Eigenvalue tests ensure the existence of cointegrating equations at 0.05 

level for the sections of no deterministic trend, no deterministic trend (restricted constant), linear deterministic 
trend, linear deterministic trend (restricted), and quadratic deterministic trend, respectively. Note that trace test 

indicates 5 cointegrating equations for quadratic deterministic trend [83,66] 
 

Table 8. Summaries of single equation cointegration tests for group of the series 
 

Level Dependent Lag Observations 
None ATR 1 17 
None STBC/STL 1 17 
Constant CR 1 17 
Linear trend CR 1 17 
Linear trend STBC/STL 0 18 
Linear trend LTBC/TA 0 18 
Quadratic trend CR 1 17 

Significant results only at 0.05 level. Group of the series, Engle-Granger cointegration test results for single 
equations on a dependent variable within the group. Automatic lags specification based on Akaike info criterion 

(maxlag=3). Sample: 1998-2016. Included observations: 17-19. Number of stochastic trends in asymptotic 
distribution: 5 [53,54,58,59] 
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Fig. 1a, 1b, 1c, 1d, 1e and 1f. Responses to Cholesky innovations of selected impulses 
*Responses on dependent variables TD/TA, STBC/STL, and LTBC/TA to Cholesky one s.d. innovations -/+ 2 s.e. 

after impulses of CR or ATR at an unrestricted VAR 1 to 1[60,84] 
 

Since liquidity indicators also help predicting the 
level of equities, as a result of healthy liquid 
assets those indicators will expectedly promote 
the accumulation of equity with respect to bank 
credit used. Therefore, any targeted level of 
equity accumulation could only be realized with a 
vision which substitutes bank credit usage in the 
times of higher results in the liquidity 
assessments [85].   
 
This study therefore confirms the significance of 
leading liquidity indicators which has been 

demonstrated on equities in [85] and it is also in 
accordance with the affirmative lagging effects of 
equities on liquidity [86], on both short- and long-
term bank credit as well as on total level of debts 
over total assets, assuring the significance of 
current ratio and acid-test ratio in the agriculture 
sector of Turkey for the long-run in the hereby 
given evidence of the three models designed for 
the study; total debt to total assets ratio, short-
term bank credits to short-term liabilities ratio, 
and long-term bank credits to total assets ratio as 
the dependent variables. 
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4. CONCLUSIONS 
 

All the three models designed for the study; 
which have total debt to total assets ratio, short-
term bank credits to short-term liabilities ratio, 
and long-term bank credits to total assets ratio as 
dependent variables respectively, assure the 
significance of current ratio and acid-test ratio in 
the evidence of the agriculture sector of Turkey 
for the long-run. Though being listed in the 
leading liquidity indicators, cash and cash 
equivalents ratio has been found significant in 
the testing models only with current ratio in the 
early trials of regressive test models. 
Nevertheless, the liquidity indicators all together 
failed to predict liabilities in the evidence of 
agriculture sector. As only cash and cash 
equivalents’ series have been determined 
stationary at a different level, they might have 
unreliable impact on being indebted for longer 
periods than the time span of the study. 
 

The results lead to approve that there are self-
creating reasons of being indebted with the 
impact of liquidity as all liability side variables 
selected for the study could have been used 
interchangeably. The findings eventually confirm 
the importance the two famous and eminent 
liquidity criteria, current ratio and acid-test ratio 
which are significant on the selected variables of 
liabilities in the evidence of the agriculture sector 
of Turkey in the long-run. CR and ATR as the 
liquidity variables have effects along with the 
responses of our dependent variables for each 
model. However, ATR has a stronger and 
enduring impulse on TD/TA. Both CR and ATR 
have decreasing impulses on short-term bank 
credits. They have increasing effects at the 
beginning then both have long-term bank credits 
decrease in time and the impulse of ATR is found 
relatively longer. Thus, inventories have lagging 
effects for the indebtedness which depends 
much on ATR in time regarding the responses of 
total debt and bank credits in the agriculture 
sector of Turkey. We may conclude that working 
capital or current ratio and inventories or acid-
test ratio have linear and quadratic deterministic 
trends with a sum of relative impact on the 
financial structure of agricultural businesses in 
Turkey. 
 

Some of the leading liquidity criteria might 
therefore have insignificant impact on being 
indebted in a sector, therefore the creditors 
would better not to straight forwardly add a 
liquidity indicator in their decision process of 
creditability, just because that indicatoris at the 
upper ranks of liquidity indicators’ list. Could the 

same liquidity indicators be required for 
predicting total debt, bank credits of both short 
and long run? The study gives the evidence with 
an affirmative response. Thus, a sector specific 
set of circumstances may lead the assessments 
to being sensitively selective in the indicators. 
 
Regarding the findings which, we believe, will be 
helpful for the reconsiderations on the set of 
liquidity indicators, each sector might require a 
different set for a thorough assessment. Even 
though the study has some limitations such as 
selecting a specific sector and using aggregate 
averages on local data in terms of ratios, the 
results will expectedly serve as a new start for 
testing the designated models in other sectors or 
countries. 
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