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Abstract

The objective of this study is to identify the determinants of bank lending policy in the context of
Yemen. To achieve this goal we try to study the probability of lending investment companies through a
number of explanatory variables included in the multivariate model (Discriminate Analysis Model), and
in the artificial intelligence model (Artificial Neural Network). To study our problem, we collected forty
(40) actual cases of investment credit from eight Yemeni banks (28 agreement cases, 12 rejection cases).

The two models have showed that the variable of guarantee has a significant influence on the decision-
making process of bank lending policy. Decision makers in credit are based on a process of anticipation
in the future. The findings indicated that most banks considered the type of guarantee as a key element to
the success of lending decision, because, the guarantee is the best way for the bank to mulch the
information asymmetries and to guard against the risk of non-repayment of loans.
Keywords: Bank lending policy, Financial statements, Yemen
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1. Introduction

Financial statements play a key role in the assessment of credit risk. Indeed, the state of cash
flow allows decision makers to estimate the distribution of future cash flow of the company to meet
its commitments.

In all countries, the current finance is characterized by movements of the development and
modernization of financial markets. Faced with intense competition or increasing the credit
institution and especially the bank is ever more closely linked to all sectors of economic and social
activity in the country (economy, finance, money, trade, industry, agriculture, etc.).

Because the financial sector in Yemen is not developed, the banks play an important role in
the economy. The banking sector in any country is considered a vital and an important element for
its impact on the country’s economy through the different banking operations or through financial
and economic indicators provided by the financial firms and banks annual financial statements
which are considered as a main information resource for a big number of economic sectors
including the investors (Vestine and Kule, 2016).
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Bankers need different information to properly assess the situation of the company customers.
However, the latter does not provide timely information for such a decision of credit. For the
evaluation of credit, commercial banks test the ability of the borrowing firm to meet its obligations
to pay its debts when due in accordance with the contractual terms of credit, the judgment of the
client's ability to pay its debts or credit risk requires that the credit manager estimates the
probability distribution of future cash flows for the customer in question to service the debt.

Dorfman (1996) confirms the importance of cash flows. He explained that credit can be
repaid from the future cash flows of the company. He also recognizes the importance of the ability
of the company to generate a profit. But, he said a banker must always remember that the income
statement is prepared in accordance with accounting principles that stand for a good credit analysis.

1. Literature Review and Hypothesis Development
1.1. Accounting Information’s and Credit Decision

Accounting information’s is important for banks in Yemen, it helps to make their credit
decisions and it would help in highlighting the means of information disclosure that raised the
confidence of the information statements.

The financial information highlights the financial position of any company in a specific date,
and shows the extent of its efficiency in managing its money by revealing its financial operations,
achievement and the change in its financial position from one accounting period to another (Ahmed
et al., 2006).

The role of accounting information is to allow the user to make a judgment about the situation
of the company. However, decision makers in credit depend on a process of anticipation in the
future. In this sense, accounting information disclosure must allow bankers to better predict some
indicators considered of paramount importance as they give an idea about the company's ability to
honor its commitments.

For the evaluation of credit demand, commercial banks test the ability of the borrower firm to
meet its obligations to pay its debts when due in accordance with the contractual terms of credit.
The judgment on the client's ability to pay its debts or credit risk requires that the loan officer or
other officer responsible for credit estimates the probability distribution of future cash flows for the
customer.

Harhoff et al. (1998), showed that these variables have an influence on the decision of
bankers for lending to businesses:

* Business-bank relationship: A Business-bank has a significant influence on the decision-
making process of bank lending.

* Ability to repay debt and debt coverage

Lefebvre (1992) concluded that any analysis of credit must necessarily begin with a thorough
financial analysis from accounting documents namely the financial statements of at least three
consecutive years.

The majority of researchers including Topsacalian (1990); Kaaniche et al. (1992); Mathé et
al. (1997), Cole (1998); Foglia et al. (1998) agree to hold two large families of factors explaining
the decision to grant credit facilities contained in the financial statements:
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1.1.1. Financial Indicators
= The Company's Liquidity

A good level of financial liquidity weighs heavily in the decision making process of bank
lending, it reflects its ability to pay its debts when due. Kaaniche et al. (1992) argue that the
liquidity situation of the company is a key element in the analysis of credit risk.

Empirically, Topsacalian (1990) showed that the liquidity of the company is one of the most
influential criteria on the final decision of commitment credit analyst. To confirm this result, the
researchers, first used a questionnaire and had identified a large number of evaluation criteria for
bank credit files whose liquidity of the company. Guenther (1999), McNamara and Bromily (1993)
concluded that financial analysis is the main component of the decision-making process of the
banker and the ratios are the relevant to the decision taken; those of profitability, liquidity, debt and
fund working capital.

In addition, we developed the first hypothesis as follows:

HO1: There is a positive relationship between the liquidity of the company and the
success of banks lending decision.

» Financing and debt

A company is insolvent when the realization of its assets allows it to cover all its debts.
Solvency is one of the three overarching objectives of financial analysis. Sharp and Sherrill (1994),
showed that company is insolvent when the realization of all its assets does not allow him to cover
all its debts.

Cole (1998) showed that the company's ability to repay its debts and to cover financial
charges is a cornerstone of the decision to bank lending, since it reflects a certain level of financial
health of the business itself. In terms of bank lending, Cole (1998), Charitou (1993), Dorfman
(1996) agree on the positive impact of the repayment capacity of the business in the final bankers.
This leads us to define this hypothesis as follows:

HO02: There is a positive relationship between the ability of the company to repay its
debts and the success of banks lending decision.

= Profitability

A good level of profitability is likely to distinguish one company from another at the time of
the final decision, This is also confirmed by Topsacalian (1990) establishes that the decision of the
credit analyst offers, in addition to the financial structure of the overall profitability of the firm. He
explain that profitability is the basis of successful completion of credits granted and to be granted
since it conditions the ability of the borrower to make its repayment obligations. Cole (1998)
showed that the most profitable companies are less risky than those that are not. We can therefore
conclude that the profitability of the company is a financial indicator for the classic organization
requesting bank loans and thus deserves to be highlighted by the bankers to make such a decision
relevant.

Moreover, the hypothesis related to the profitability of the borrowing company is as follows:
HO03: The profitability of the company’s helps the banks to make his credit decisions.
1.1.2. No-financial indicators and decision of bank lending

= Bank-Company’s Relationship
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Accounting information, however, is not the only information used during the review of an
application for bank credit by a company. Because bankers have uncertain characteristics of
borrowers when they make their budget requests and their future intentions reimbursement
accounting information is insufficient to judge such a credit application. Bassouamina (2000)
considers that the customer relationships established between banks and their customers are long-
term relationships. They are based on the repetition time of credit relations. Cole (1998), companies
whose applications are accepted has preexisting relationships with their longer-term future lenders.
In addition, the variable "number of funding sources" reflecting the relative exclusive bank-firm
relationship was negatively related to the probability of bank lending while being both statistically
significant.

In addition, we can advance the following hypothesis:

HO4: The relationship between bank-company’s has a positive effect on the bank lending
decision.

= Guarantees offered by the borrowing company’s

The guarantees are the best way for the bank to mulch the information asymmetries and to
guard against the risk of non-repayment of loans.

The banker will require more safety-of-hand business riskier borrower or those that require
more control, to reduce agency problems and minimize the potential loss in case of default. Indeed,
empirical studies tend to show that the presence of collateral is associated with risky borrowers
(Berger and Udell (1990), Jimenez and Saurina (2004)). These guarantees are, most often, one of
the following forms: the dune deposits individual; Mortgages on property management; Guarantees
of legal persons; Mortgages on company assets; and Pledges (Rivaut-Danset (1991)..

One of the main features to get a bank loan from banks in Yemen is the presence of the
warranty. This is to reduce agency problems and minimize the potential loss in case of default.
Rivaut-Danset (1991) states that "all banking systems require sureties, the degree of formality of the
safeguards required decreases with firm size, the degree of exposure and the power relationship
between the bank and the company. Depending on the extent of risk, depending on the nature of the
claim and customs, the bank will require the borrower collateral and guarantees and / or personal
guarantees of personal or mutual.

HO5: There is a positive relationship between the guarantees offered by the borrowing
company and the success of banks lending decision.

2. Methodology
2.1. Sample Selection

Foreign studies have previously approached the issue of bank lending were based on samples
collected from large databases considered by Cole (1998), Harhoff et al (1998) and Petersen et al
(1994).

We used a sample of forty (40) business companies that have sought investment loans during
the period 2007-2016, and that have been audited by an external auditor. The sample was divided
into two groups: a group of companies having their credit applications accepted (28 cases) and a
second group of companies having their credit applications rejected (12 cases). We chose this
period because it is the most recent. The description of the sample is represented as follow:
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Table 1: Description of the Sample

Group of study
Agreement @ Rejection ©
Number of cases of credit 28 12

1: a group of firms whose credit applications are accepted.
0: group of firms whose credit applications are rejected.

The selection of cases to be studied is conducted in accordance with the common service
officials of credit. Unlike Harhoff et al. (1998) and Cole (1998), who are interested in companies
belonging to various sectors of the economy. With this decision, we have tried to avoid the
problems of heterogeneity of the population to better identify its common trends. The specific
choice of investment credit is also justified by the importance of these credits as a means of
business financing Yemenis.

2.2. Data Collection

A special feature of this study is that the collected data are real cases. These accounting data
collected from eight banks: Arab Bank, International Bank of Yemen, Yemen Commercial Bank,
National Bank Yemen, Tadhamon International Islamic Bank, Saba Islamic Bank, Yemen and Gulf
Bank, Cooperativ and Agricultural Credit Bank.

Definition and Measurement of VVariables

We will in the following define the variables of interest in the present study and for each
measurement instruments used in previous research while specifying those that we will use in this
study or investigation, it is important report the existence of a multitude of measurement indicators
for each variable of interest in the study. However, we are limited to ratios most frequently cited
and used at the writer.

Variable Label Measure
Liquidity LIQ.GLE Current assets / Current liabilities
Profitability TUX.REN Net Income for the Year / Total assets
Debt and corporate finance SOL.ENT Total liabilities / Total assets.
Bank-Companie relationship DUR.REL Number of years since the entry into credit
relationship.
The guarantees GAR.OFR 1. If the guarantees requested by the
responsible of credit; 0. If not

This study aims to identify empirically the determinants of bank lending policy. The
dependent variable is the type of credit decision. This variable is a qualitative dummy
(dichotomous). It will measure in a direct way, as in the study by Cole (1998).

The type of credit decision will be equal to: 1 If the credit application is accepted; 0
otherwise.
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2.3. Study Models

It should be noted that statistical analysis can be performed by Statistical Package for Social
Sciences (SPSS):

Altman (1968), applied for the first time the techniques of discriminant analysis to the study
of financial ratios on a sample of 66 companies, including 33 who went bankrupt and 33 survived to
predict business failures.

Altman (1968) developed the prediction function as follows:
Z =b0+ bl X1+ b2 X2+ b3 X3+ bdx4 + b5 X5
In our study, the model can be expressed by the formula:

Zi=ao+ a1 LIQ.GLE; + a2 FIN.PROi+ a3 SOL.ENT; + a; GAR.OFR; + as DUR.REL; +terme

d’erreur.
a0: constant model, I: the coefficient associated with the variable i.
with:
Z i: It is a dependent variable that takes two values:
1: If the demand for bank lending is accepted and
0: If not

LIQ.GLE: overall liquidity; SOL.ENT: the solvency of the company; FIN.PRO: the rate of
return; DUR.REL: the duration of the bank-firm; GAT.OFR: the guarantees provided by the
business borrower.

3. Data Analysis and Empirical Results

In terms of bank lending, the criteria for assessments of credit application are diverse. Indeed,
there is no standard methodology or precise reasoning in the decision of the bank. The univariate
analysis is necessary to distinguish between quantitative and qualitative variables.

Table 2: Descriptive Statistics Variable BLD
Frequency Percent
Rejection 12 30%
Agreement 28 70%
Total 40 100%

From these results we see that 30% of our sample has not received a bank loan. This analysis
allows us an idea about the number of demands that accepted (70%). To know this problem, we will
continue to analyze and interpret other variables.

Table 3: Descriptive Statistics of the Liquidity

Variable Decision of the Number of observation Mean Ecart-type
Bank

Liquidity 0 12 5,223917 8,7430952

ratio 1 28 2,980214 2,4176613

Total 40 3,653325 5,1663692
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Average rate of liquidity ratio is good enough (3.6533). This means that the level of liquidity
of company wants to get a bank loan. We are dividing our sample into two (group of firms that have
received a favorable decision and firms that have not received a favorable decision credit). This

result can be explained the company that has a high level of liquidity has a positive credit decision.

Table 4: Descriptive Statistics of Financial Profitability and Solvenc

Variable Decision of the Number of Mean Ecart-type
bank observation

Financial 0 12 0,217132 0,3916417

profitability 1 28 0,278036 0,7563588

Solvency 0 12 0,538483 0,3031258

ratios 1 28 0,614414 0,2552104

Regarding the profitability and solvency, we note that these firms that have obtained a bank
loan, the rates of profitability and solvency was 0.278036 and 0.614414 successively. it is
remarkable that the firms that have benefited a bank loan have a higher average than other firms
which their applications were rejected.

Table 5: Descriptive statistics of the relationship banking company’s

Variable Decision of the Number of Mean Ecart-type

bank observation
Relationship 0 12 5,83333 4,2817442
banking - Company’s 1 28 4,25 3,3291641
Total 40 4,725 3,6584115

The relationship between business company’s and banking is very important. However, in the
primary analysis, we find that this relationship is not an important as the theoretical expectations.

In this regard, we note that the majority of our sample firms maintain relationships with
enough supported banks. Indeed, the firms that have relationships with banks can go up to average
4.725 years. On average, the relationship between banks and firms for the first group of companies
reached 5.83 against 4.25 years for the companies that did not received bank loan.

Table 6: Descriptive statistics of the guarantees provided by the company
Variable Decision Number of Mean Ecart-type
of the bank observation
The 0 12 0,416667 0,5149287
garantees 1 08 1 0
Total 40 0,825 0,3848076

Regarding the guarantee, we note that 82.5% of companies wanted to get a bank loan and
17.5% of this firms do not provide guarantees.

The guarantee is an essential element in Yemen, to qualify for a bank loan. In another sense,
we note that some companies have not presented guarantees, and could not get a bank credit. And
we note that five firms (0.416667 * 12) provide guarantees, but are not able to take advantage of
credit. This observation can be explained by several reasons.
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Table 7: Comparison of average test.

Wilks' lambda F Sig.
Liquidity 0,959 1,609 0,212
Profitability 0,998 0,069 0,794
Solvency 0,983 0,665 0,420
Guarantees 0,505 37,240 0,000***
Relationship 0,960 1,598 0,214

From the comparison test, we note that the average value of W is very close to 1 and all the
variables studied except for the guaranteed variable. The W value of the latter variable is 0.505 and

is significant at 5%.

Table 8: Pearson Correlation Test between the Variables.

Liquidity Profitability Solvency Relationship
Liquidity Pearson 1 549™ -.069 -.125
Correlation
Sig. (2-tailed) .000 671 443
N 40 40 40 40
Profitability Pearson .549™ 1 -.041 -.124
Correlation
Sig. (2-tailed) .000 .800 447
N 40 40 40 40
Solvency Pearson -.069 -.041 1 .057
Correlation
Sig. (2-tailed) 671 .800 729
N 40 40 40 40
Relationship Pearson -.125 -124 .057 1
Correlation
Sig. (2-tailed) 443 447 729
N 40 40 40 40
Table 9: Test of Significance of the Explanatory Variables.
t Sig.
Liquidity -0.473 0.640
Profitability 0.582 0.565
Solvency 0.544 0.590
Garantee 4.422 0.000***
Relationship -0.941 0.354

From the results presented in Table (9), there is only one variable that has a significant impact
on the decision credit bankers. Indeed, in the context of Yemen , the guarantee given by the firms is
an essential element to benefit the loan.
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Table 10 Estimation of the Model:

Model 1 Unstandardized Coefficients
B Std. Error T Sig.
(Constant) 0.085 0.274 0.309 0.759
Liquidity -0.007 0.015 -0.473 0.640
Profitability 0.051 0.088 0.582 0.565
Solvency 0.155 0.285 0.544 0.590
Garantee 0.794 0.179 4.422 0.000***
Relationship -0.019 0.020 -0.941 0.354

The result of the parameter estimates table shows that the coefficient is positive and statistically
significant at 1%. This result means that the guarantee is a key element to minimize the risk of
default; it has a decisive role in the final credit decision in the Yemen context

Table 11: Quality Model

Model R R square

Adjusted R square Std. error of the estimate

1 0.723% 0.523 0.400 0.359
a. Pprediction: (Constant), Quality, Profitability, Guarantees, Relationship, Liquidity, Report Solvency.

From the results presented in the eleventh and thirteenth table we note that, there is only one
variable that has a significant impact on the bank lending decision, the model quality is (R = 72.3%
and an R square of 52.3).

Table 12: predictive Power of the Model.

DBC Prediction Model Total
0 1
Actual Number 0 7 5 12
Observations 1 0 08 98
% 0 58,3% 41,7% 100%
1 0% 100% 100%

* Number of correct classified cases is 87. 5%

From the results obtained, our model can better classify the firms that received bank loan then
that companies that have not been able to get these loans. The model correctly classifies 58.3% of
firms that did not receive the credit.

Table 13. Good Results by Banking- Firms Neural Networks

N Percent
Sample Group 1 30 75.0%
Group de test 10 25.0%
Valide 40 100.0%
Exclus 0
Total 40

The linear discriminate analysis has given the processed data rate of 100% correct
classification for the firms that benefited from bank loans and 58 3% for the firms that could not get
bank loans.

155



J. Amr. Uni. 01 (2021) p. 147 Saleem Al-Akari et al

Indeed, the comparative study of two methods, namely (discriminate analysis, and the method
based on artificial neural networks (ANN), gives the superiority of neural networks.

discriminant analysis Artificial Neural Networks

Classification Results Classification Results

87,5% 100%
Table 14. Result of the importance of independent variables
Importance Normalized Importance

Liquidity 0,144 42,1%
Profitability 0,135 39,7%

Solvency 0,028 8,2%

Guarantee 0,341 100,0%
Relationship 0,261 76,4%

From the above table we see that the Guarantee is the most important variable, followed by,
the relationship between the bank and the company, the liquidity of the company and ultimately,
and the profitability of the company.

Table 15. Outcome predictive power of neural networks

Sample Observation Prediction
0 1 %
Group 1 0 10 0 100
1 0 20 100
% 33,3% 66,7% 100
Group 2 (test) 0 2 0 100
1 0 8 100
% 20% 80% 100

As the above table shows, the prediction rate of the model is 100% for both groups and for
both types of decisions.

Table 16: Descriptive Analysis by Neural Networks

Neural Number of Number of Error of the Error Classificati
Networks Layers Layers Training Sample Sample on
Hidden Test
3 1 0,019 0,111 100%

Our network has an optimal minimum mean square error 0019 (performance of 98.1%) and an
error in the test sample 0, 111 (performance of 88.9%).

Conclusion

The purpose of this study was to establish the factors that influence on demand of credit loans

in Yemen. We tried in this study to apply discriminate analysis as a tool for credit scoring in the
first instance and then the approach of the artificial neural network in a second time. We conducted
a comparative analysis of these two techniques. We used a sample of forty (40) business companies
that have sought investment loans during the period 2007-2010. The sample was divided into two
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groups: a group of companies having their credit applications accepted (28 cases) and a second
group of companies having their credit applications rejected (12 cases).

Statistical analysis showed that the Yemeni bankers attach importance to the guarantees.
Indeed, a company that offers more guarantees will be fortunate to have the loan. The findings
indicated that most banks considered the type of guarantees as an important factor for the banks to
the success of the lending decision.

Recommendations:
On the basis of the findings of the study, the following recommendations can be made:

First, the interested institutions as the banks need to adopt the international accounting
standards’ requirements to fit the Yemeni legislations and laws.

Second, the coordination between the Central Bank of Yemen, the Yemeni accountants
association, the banks and any other concerned entity to establish an independent website that
includes all the information as well as all type of institutions.

Third, it is important for the banks to share credit because it will minimize the risk of default.

In general, the disclosure of financial statements in Yemen, did not reach the required level
due because the absence of local standards and the failure to apply the international standards,
therefore, we commend to activate the accounting standards, so that the auditing gains the
confidence.
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