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Abstract

The book-to-market ratio is known as an anomaly variable in the
financial literature. This variable has a high explanatory power in
predicting the returns of companies in different capital markets across
world; But understanding why it has the power to explain is still a
matter of debate. In this study, we seek a clear understanding of the
explanatory power of the ratio of book-to-market ratio in explaining
the annual return of cross-sectional data of stocks on the Tehran Stock
Exchange. Book value can be divided into two parts: retained earnings
and contributed capital, which have different economic meanings for
readers of financial statements. Our hypothesis is that the predictive
power of the book-to-market ratio arises from a component of book
value that could be a good proxy for underlying earnings yield. Using
the method of Fama and Macbeth (1973), we regress the annual return
of cross-sectional data of companies listed on the Tehran Stock
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Exchange for the years 2001-2019 on the ratio of book-to-market ratio
and its two components. Neither component of book-to-market ratio
could eliminate the predictive power of this ratio; however, the ratio
of retained Earnings-to-market ratio could show predictive power
along with the book-to-market ratio. We contribute to the literature by
providing additional evidence from Tehran's Stock Exchange.

1. Introduction

The book-to-market ratio is known as an anomaly variable in the
financial literature. It has appeared as a key explanatory variable with
high explanatory power in predicting the returns of firms in capital
markets across the world, however, understanding the mechanism
through which this financial factor functions and its origin of the
explanatory power is still a matter of research debates. Empirical
researches on the returns and “book to market value” can be divided
into two strands. The first group aims to examine the existence of
abnormal returns on the ratio of "book to market value" in the stock
markets. This stream of works aim to answer the question of whether
the "book to market value" is able to predict companies' returns in
capital markets or the returns is caused by other sources including
random noise. Rosenberg et al. (1985) show, for instance, that in the
US capital market, the strategy of the "book to market value" can yield
abnormal returns for investors. In terms of this strategy, at the
beginning of each month, the shares with a high "book to market
value" are bought and the shares that have a low "book to market
value" ratio are sold. A relationship between the ratio and average
stock returns for the period 1981-1981 in the capital markets of
Switzerland, France, Germany and the United Kingdom has also been
observed by Coppole, Rollie and Sharp (1992).
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The second stream of studies on the "book to market value" seeks to
understand the cause of its explanatory power. This issue is an active
research area and is still subject of discussions and has been studied
from various aspects. One of the most highly cited of them is Fama
and French (1993), which attributes high returns in stocks with a
higher magnitude of "book to market value", to higher systematic risk.
In contrast, Daniel and Titman (1997) introduces the hypothesis of
equity characteristics and by providing empirical evidence argues that
the returns premia on high book-to-market stocks does not arises
because of the co-movements of these stocks with pervasive factors.
It is the characteristics of the share rather than the covariance structure
of returns that appear to explain the cross-sectional variation in stock
returns. So, these are not associated with greater risk tolerance. Ball,
Gerakos, Linnaeus, and Nikolaev (2020) examines the "book to
market value" through its components (retained earnings and
contributed capital) in the US capital market. He argues that the ability
of "book to market value" to predict the cross-sectional returns is not
because of its intrinsic information contents, but it appears as an
appropriate proxy for the actual profitability of the firms, because, the
retained earnings component of the book value of equity includes the
accumulation and, hence, the averaging of past earnings, instead the
contributed capital-to-market has no predictive power.

2. Hypotheses

We contribute to the literature by providing additional evidence from
Tehran's Stock Exchange. Our study aims to provide further evidence
to clarify explanatory power of the ratio in predicting the variations of
annual returns in cross-sectional data for stocks in the Tehran Stock
Exchange. Our hypothesis is that the predictive power of the book-to-
market ratio arises from a component of book value that could be an
appropriate proxy for underlying earnings yield.
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3. Data and Identification Methodology

We use the annual returns and financial statements of all shares traded
from the beginning of 2001 to the end of 2020 in Tehran Stock
Exchange. Annual returns are calculated from price data recorded and
reported in the “fseclient” software and accounting data are
downloaded from “codal.ir” website. In this research, financial
companies listed in the TSE have not been included in our working
sample due to their special nature. Because, by nature of their
activities, they have high financial leverage, which is normal for
companies active in the financial field. The characteristics might be
interpreted as a financially critical situation, whereas, the it is not so
for firm that are active in financial fields. The information extracted
from the financial statements is matched with the annual return of 1
month after the end of the financial year. The reason for this
identification strategy is to make sure that the published financial
information affects the share price. For example, if the company's
financial year is at the end of March, we will assume that this
information was available to the public at the end of April.

4. Findings

Following the statistical method of Fama and Macbeth (1973), we
regress the annual return for cross-sectional data of companies listed
on the Tehran Stock Exchange over the years 2001-2019 on the ratio
of book-to-market ratio and its two components as well. Neither
component of book-to-market ratio could eliminate the predictive
power of book-to-market; however, the ratio of retained Earnings-to-
market ratio could show predictive power along with the book-to-
market ratio. Table (1) reports the Fama and Macbeth (1973)
regressions in which, outcome of interest is returns and determinants
of the regression are the log of "Book to Market Value", log of "
Retained Earnings to the Market Value " and log of "Contributed
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Capital to Market value". We include a few controlling variables that
are identified theoretically as determinants of returns.

Table(1): Contributed Capital and Retained Earnings in the Fama and
Macbeth Regression

I EG) (5) 4) 3) @ |

Log(Market -0.103**  -0.126** -0.0901** -0.116** -0.128**  -0.129**

Value) (-2.228) | (-2.257)  (-2.474) | (-2.492)  (-2.762) | (-2.680)

Log( Book-to- 0.508** 0.210** 0.498**

Maket) (2.342) (2.471) (2.744)
Log(Retained 9.914%** 8.557**  10.53***

Earnings to

(2.890) (2.426) | (2.992)

market Value)
Log(Contributed 0.255*** = 0.00406 = 0.371%**

Capital) (3.343)  (0.0438)  (3.446)
Binary if  0.415%* 0.560%*%  0.6]9%**
profit>0 (2.256) (3.058)  (3.382)

-18.34%% | 2.050%%  2.420%*  _|547** _]9.64*** 2 973%x
(-2.806)  (2.534)  (2.825) | (-2.272)  (-2.907) = (2.731)

#OBS 3,794 3,794 3,794 3,794 3,794 3,794
R-Square 0.189 0.135 0.099 0.188 0.144 0.121
# Groups 21 21 21 21 21 21

***p<0.01, ** p<0.05, * p<0.1, t-stats in parenthesis
Note: the firms fixed effect regression over 2001- 2021 across 181 firms are
reported in the columns. Contributed capital includes all of the book value accounts
except retained earnings.

Column (1) shows the regression of annual stock returns on the
logarithm of "book to market value" in the presence of a control
variable, logarithm of market value. The estimated coefficient for
"logarithm of book to market value" equals to 0.498 with t-statistic t
= 2.74, which is statistically significant at 5 percent critical region.
The result is in the same direction with those in previous studies on
the "book to market value". In column (2), "logarithm of retained
earnings to market value" has been replaced for "logarithm book to
market value". The coefficient of " logarithm of retained earnings to
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market value" is equal to 10.53 and is statistically different from zero
at the 1 percent significance level with the estimated t = 2.99. In
column (3), two variables "logarithm of book to market value" and
"logarithm of retained earnings to market value" are included in the
model. The coefficients of "logarithm of retained earnings on market
value" and the "logarithm of book to market value" are significant at
the conventional significance level. It suggesting that, "logarithm of
book to market value" and "logarithm of retained earnings market
value" are not able to fully represent the information contained in their
competitors, as determinants of the firms' annual returns.

The columns (4) and (5), report similar regressions by substituting
"logarithm of contributed capital to market value" in place of
"logarithm of retained earnings to market value". Once, we include
this determinant alone, it significantly impacts (coefficient 0.371 with
t = 3.446) annual returns, but if we add "logarithm of book to market
value", to the specification "logarithm of contributed capital on market
value" loses its significance and its t statistic drops to 0.0438.
Meanwhile, the "logarithm of book to market value" remains
significant at the 5 percent level. In the column (6), in addition to the
"Book to market Ratio "we keep both "logarithm of retained earnings
to market value" and "logarithm of contributed capital to market
value" in the specification. The coefficient of "logarithm of retained
earnings to market value" remains almost with no tangible change
9.914 with and significant, and the coefficient of "logarithm of
contributed capital on market value" is appears significant as well.
The inability of "logarithm of retained earnings to market value" to
absorb the effect of "logarithm of book to market value" can be due to
the weakness of this financial account in representing the companies'
profitability information. This might originates in the fact that the
retained earnings account is not an appropriate representative of the
company's profitability. More specifically, this account is the balance
of profits that have not been distributed among investors, it is not
representative of all the company's acquired profits, and in each period
that: (1) the company distributes profits among investors or (2)
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transfers an amount from this account to another account in equity, a
part of the information in the accumulated profit will also be removed
from this account. Consequently, this account cannot contain all the
profitability information of the company. When the company
distributes profits to shareholders, the company's profitability
information is removed away from both the retained earnings balance
and the book value. For this reason, we simply return the amounts
transferred from the retained earnings account to other equity accounts
to the retained earnings account and define the adjusted retained
earnings account and the adjusted contributed capital as follows:
e Adjusted retained earnings = retained earnings + legal reserve

+ plan and development reserve + other reserves + total capital

increase from retained earnings until the end of the reported

year + total other transfers from retained earnings until the end

of the reported year

e Adjusted Contributed Capital = Equity - Adjusted Retained

Earnings
Adjusted retained earnings is the balance of all profits earned by the
company during its life and not withdrawn from the company. The
adjusted contributed capital is equal to the book value minus the
adjusted retained earnings. To test our hypothesis, we separated "book
to market value" into two parts (1) "adjusted retained earnings on
market value" and (2) "adjusted contributed capital on market value".
The significance level of the coefficient of "book to market value"
decreases when it is included in the model beside to "adjusted retained
earnings to market value", in contrast to the specification that includes
the "retained earnings to market value", however, the coefficient of
"book to market value" is still significant at the 5 percent significance
level. The significance of the coefficient of "adjusted retained
earnings to market value" also improves, in comparison to all similar
regressions in which unadjusted "retained earnings to market value"
are used as determinant. All in all, this evidence shows that a part of
the information in "book value to market value" is caused by a variable
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that is related to the company's profitability, but not all the information
in "book to market value" is caused by the company's profitability.

Keywords: Book-to-market, Retained Earnings, Contributed Capital,
Stock Return

JEL Classification: G11, G12, M41.
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Abstract

A review of empirical studies in the field of insurance of upstream oil
and gas projects suggests that domestic insurance companies and
insurance consortiums in Iran rely on the experience of reinsurance
companies to determine premiums and risk conditions. Given the
economic sanctions and restrictions on determining precise premiums
and conditions for direct insurance and reinsurance of oil assets, it is
necessary to establish a method to determine premiums even under
normal circumstances that can be referred to international reinsurers.
To address this need, the present study adopted an empirical method
that uses risk-based valuation and the monetary value at risk (VaR),
which covers a wide range of relevant oil and energy insurance
aspects. The results showed that the research method can determine
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the premium of oil assets following international standards, taking
into account expert opinions and other domestic considerations.

1. Introduction

Oil and gas continue to be among the primary sources of energy
globally, hence a crucial and fundamental part of the world economy.
The various sectors within this vast field offer significant capacities
and resources at a large scale, including research, equipment, and
resources for exploration, development, and utilization, as well as the
derivatives in the real sector processes. In addition, transportation,
exchanges, transactions, physical markets, and stock exchanges also
play a significant role in this industry. The world economy is thus
highly dependent, both directly and indirectly, on the oil and gas
industry. It is evident that the global oil and gas industry involves a
vast amount of capital and risk, which is more complex and extensive
than one may imagine. The industry interacts with numerous sectors
of'the economy, with extensive links that exceed beyond a single field.
Considering the relatively small share of oil and energy insurance in
the portfolio of the insurance industry, there are various factors that
prevent the entry of insurance services into this area on a significant
scale. One significant obstacle is the lack of scientific studies on
determining the value at risk for oil assets, which is a crucial factor in
determining the volume and size of insurance premiums for insurable
oil and gas assets. Using the valuation and estimation of monetary
VaR of oil assets, the present study aimed to develop a method for
insurance companies to determine the insurance premium of oil and
gas assets. An example was provided to demonstrate the applicability
of the proposed method in practice.
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2. Materials and Methods

To conduct a risk-based valuation, the study employed Smith’s
method as well as the method proposed by Knapp and Heij in order to
estimate the value at risk for oil assets.

The NPV for the valuation model of exploration and development risk
will be as follows (Smith, 2004):

! (1)
NPV = CF, + (1 — Ppy) X :
0 1+t

t=1

Where CFO is the drilling cost, Py is the probability of a failed well
and {CF1, CF2... CFr} are the expected cash flows in case of success
of the well and (i) is the discount rate.

According to Knapp and Heij (2017), identifying risk factors, which
are variables that pose a risk for an oil asset, is crucial in estimating
the value at risk. The risk factors are evaluated based on their
probability of occurrence.

The monetary VaR is estimated based on the insurable value of a
physical asset, which is typically the replacement cost or the actual
cash value of the asset covered by standard insurance policies.

To estimate the value at risk, two probabilities are combined, which
are determined based on the total insurable value (TIV). For instance,
if there are five risk groups denoted as j (j=1,...,5), vj represents the
sum of the insurable value for each type. TIV is defined as the total of
all five groups, as follows:

TIV = ¥, v

Furthermore, Pinc represents the probability of an event occurring
within a year. Pj is the conditional probability of damage in group j
occurring in relation to a particular event. Then monetary VaR is then
defined as follows:



Summer 2023 | Issue 95 | Volume 28 | Iranian Journal of Economic Research | 44

> (2)
MVR = P, X (ZP]- X v;)
=1

It is important to note that TIV is derived from the method proposed
by Smith (2004), which can be used to assess the value of the entire
property or its individual parts and components.

The insurance rate and premium can be estimated on the basis of the
model of exploration and development risk, along with the future
discount rate. This estimation includes the initial cost (drilling or
installation cost) CF0 and is given by the following equation:

NPV, in Relation (1), is replaced by the future value (FV) or the total
insurable value (TIV) of the oil asset.

CFt = CFO: NPV is equivalent to book value or price determined by
official experts or official pricing authorities.

Ppu: Probability of occurrence of major risks, which is considered
equivalent to catastrophic risks leading to total damage.

i: It represents risk insurance premium, which is equivalent to the
probability of the occurrence of conventional risks that each oil asset
faces according to its specific conditions.

Now Relation (1) will be changed to Relation (3):

FV = NPV 4+ (1 — Ppy) * NPV * (1 + i) 3)
TIV =NPV(1+ (1 —Ppy) * (1 +1))
Now monetary VaR is calculated as follows:

> “)
MVR = Pip, * VZ P,

i=1

In equation (4), V is TIV, which is equivalent to FV calculated based
on Relation (2).
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3. Results and Discussion

The study used the information on the insurance policy of HP-2000
drilling rig of North Drilling Company.

Table 1 Information on the HP-2000 drilling rig

The value of the Reinsurance Market Insurance
drilling rig premium rate premium rate premium
1200 0.004 0.0028 34

(billion rials) (million rials)

* Source: issued insurance policy

The future value of the drilling rig for one year is described in the
following table:

Table 2 The future value of the drilling rig

NPV FV
1200 0.0022 0.003 2400
(billion rials) (billion rials)

* Source: research results

The monetary VaR based on the future value at risk (FV), which is
equivalent TIV, for the insured drilling rig is as follows according to
Relation (2):

Table 3 The monetary VaR of the drilling rig

2400 0.0022 0.8 43
(billion rials) (million rials)

* Source: research result

Catastrophe risk (Pinc) and the 5-fold decomposed risks of the oil rig
are determined based on expert opinion, which will be the basis of
monetary VaR estimation.

The premium values and the rate calculated based on the monetary
VaR were compared to the premium values in both cases of
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reinsurance and market (Table 4). Premium rate is obtained by
dividing premium, which in the proposed methods is equal to
Monetary VaR (MVR), by oil rig price.

Table 4 Comparison of the insurance premium rate based on the MVR
method with the reinsurance and market rate
MVR rate Reinsurance rate Market rate
0.0035 0.004 0.0028

* Source: research results
4. Conclusion

The present study highlighted the characteristics and significance of
the oil, gas, and petrochemical industry within the global economy,
emphasizing the extensive interactions of this industry with various
sectors of the economy, particularly in the field of insurance.

The study used a distinctively innovative methodology which
combines Smith’s (2004) risk valuation of oil assets with Knapp and
Heij’s (2012; 2017) monetary VaR approach to determine the
insurance premium rate. The proposed research method allows for the
determination of an insurance premium rate that is equivalent to
international reinsurance rates, based on the factual, environmental,
and market conditions. The study offers insurance and oil engineering
experts the possibility of calculating an appropriate insurance
premium rate for an oil project based on the identified risks using
empirical and technical knowledge, as considered in the proposed
method.

Keywords: Risk-based Valuation, Monetary VaR, Risk Decomposition,
Upstream Premium, Exploration and Development Model

JEL Classification: C2, L10, M19.
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Abstract

Risk and uncertainty are key factors in making economic decisions.
Since individual attitudes towards risk can greatly influence choices,
it is crucial to understand the determinants of such preferences in order
to predict and comprehend individuals’ behavior. The present study
aimed to investigate the impact of several factors on individuals’
attitudes towards risk, specifically the degree of risk aversion, by
examining individuals’ optimism and patience (time preference). The
study used a questionnaire to collect data from a sample of 304
individuals in Iran selected through random sampling. The research
method was a multivariate regression model. The findings indicated
that both optimism and income have a significant negative effect on
risk aversion, while age has a significant positive effect. Furthermore,
the study found that patience does not have a significant impact on
risk aversion.
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1. Introduction

Risk and uncertainty are critical factors that heavily influence most
economic decisions, including investment, education, employment,
and the decision to buy a house or insurance. Such decisions involve
an element of risk, so they are highly influenced by individuals’
attitudes towards risk. In developing countries, such as Iran, most
individuals typically experience unstable incomes, limited access to
insurance, and possess few assets to cushion the impact of severe
economic shocks. As a result, individuals in these circumstances are
more exposed to risk, and these factors can significantly influence
their attitudes towards risk. Understanding the determinants of these
preferences is crucial to comprehending and predicting people’s
behavior, as different attitudes towards risk lead to different choices.
The present study was to examine how certain factors, such as
optimism and patience (time preference rate), influence individuals’
attitudes towards risk. In addition, socio-economic variables were
included as control variables to account for their potential impact.

2. Materials and Methods

To gather data on individuals’ degrees of risk aversion, optimism, and
patience, this study used a questionnaire based on internationally
recognized surveys. The model was then estimated by the general
multivariate regression through the ordinary least squares (OLS)
method.

3. Results and Discussion

The descriptive information related to demographic variables is
presented in Table 1.
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Table 1: Frequency distribution of demographic s

Variable Variable level Frequency Relative Frequency ‘
Male 155 49
Gender Female 160 51
Total 315 100
Single 219 70
Marital status Married 96 30
Total 315 100
Less than 20 years 16 5
Between 20-30 172 55
years
Age Between 30-40 100 32
years
Above 40 years 27 8
Total 315 100
High school 4 1
Level of Diploma-BA 99 31
. BA-MA 139 44
education
MA-PhD 73 23
Total 315 100
Unemployed 51 16
Retired 1 0
Employment Housewife 27 9
School student 7 2
status . :
University student 131 42
Employed 98 31
Total 315 100

Income below 1

million Tomans 12 36
Income between
1-3 million 106 37
. Tomans
The economic
situation Income between
3—6 million 63 20
Tomans
In.co.me above 6 34 1
million Tomans
Total 315 100

Source: research findings
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4. Model Estimation
The OLS method was used to estimate the model.

Table 2. Model estimation results

RA dependent variable The

Variables Coefficients t-stat probability
Optimism -0.027 * * * -3.71 0.00
Wealth 0.0003 * * * 3.07 0.002
Income 0.29 * * * -63.6 0.000
Patience -0.017 -0.81 0.418
Gender -0.19 * * -26.2 0.024
Single 0.23 * * 2.31 0.022
Age 0.044 * * * 5.63 0.000
Education 0.06 1.24 0.215
_Cons 2,16 * * * 75.5 0.000
Number of obs 304 F(8,295) 29.13
R-squared 0.44 Prob > F 0.000
Adj R-squared 0.42 Root MSE 0.63

* The coefficient is significant at 10 % level, * * The coefficient is significant at
5 % level and *** The coefficient is significant at 1 % level.
Source: research calculations

The Brush-Pagan and VIF test show that there is no heteroskedasticity
and collinearity at estimated residuals.

As shown in the table, as the individual’s level of optimism increases,
their degree of risk aversion decreases, which is consistent with
previous research conducted by Felten and Gibson (2014) and
Duhman et al. (2018). In addition, the study found that wealth has a
direct and significant impact on risk aversion in Iran, which aligns
with the findings of Agassi et al. (2015) and Qanbili (2016). However,
this result contradicts the research conducted by Ronald and Grable
(2010), and therefore, the effect of wealth on risk aversion warrants
further discussion and reflection.

Previous research suggests that there is a likelihood that the effect of
wealth on risk aversion in Iran may be opposite to that observed in
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other countries. This could potentially be attributed to errors in
measuring wealth In Iran, where information regarding individuals’
assets and wealth is often unclear. In this respect, the present study
relied on indicators such as car and house ownership and their
estimated values, which were self-reported by the participants and
might be subject to bias.

The study findings indicated that income has a significant and
negative impact on risk aversion in Iran, which is aligned with
previous research conducted by Wright (2012; 2014) and Shah et al.
(2020). Moreover, it was found that gender has a significant effect on
risk aversion, with females being more risk-averse than males. This
finding is consistent with Banir and Newbert (2016), Hosseinnejad
and Haddadi (2016), and Mohammadi-Majed (2018).

The findings also revealed that age has a significantly positive impact
on risk aversion in Iran, which is in line with the results of Dankers
and Van Suest (1999) and Menadia et al. (2016). Finally, the results
showed that time preference rate and education do not have a
significant impact on risk aversion in Iran.

5. Conclusion

This research examined the impact of several factors on individuals’
risk aversion in Iran. The investigation of the research hypotheses
demonstrated that variables such as optimism and income have a
significantly inverse relationship with risk aversion, with higher levels
leading to decreased risk aversion. Wealth and age have a significantly
positive impact on risk aversion, with higher levels leading to
increased risk aversion. Furthermore, the variables of time preference
rate and education were found to have no significant effect on risk
aversion in Iran. The study also found that married individuals are
more risk-averse than single ones, and females are more risk-averse
than males.

The results indicated that young people, males, and the individuals
with higher incomes and lower wealth tend to accept risk more readily.
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The findings can provide fresh insight for investment consulting and
insurance companies in Iran.
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Abstract

In today’s world, countries have come to the realization that their
available resources, including human capital, natural resources, and
capital, are limited. To use these resources optimally requires that
consumption be adjusted and productivity be increased. In this context,
the labor force, as a fundamental factor in production, deserves special
attention. Several factors such as geographical location, wages, welfare
and health indicators, proximity, and population density can impact
labor productivity. The present research aimed to investigate the impact
of urbanization and its spatial spillovers on the productivity of
provincial labor forces during 2006-2019, using the components of the
human development index, urbanization rate, population density, and
industrial wages. The study revealed the existence of spatial
autocorrelation among the investigated provinces. The variables of
human development index, urbanization rate, and industrial wage have
direct and indirect positive and significant effects on provincial labor
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productivity, while the population density index has a direct positive
effect and an indirect negative effect on labor productivity.

1. Introduction

Sustainable urbanization has been a fundamental component of the
development of every country. Urbanization can have a significant
positive impact on economic activities by providing better services,
creating job opportunities, and increasing access to basic services.
Cities have the ability to transform low-productivity agriculture into a
high-productivity manufacturing industry and cost-effective service
sectors. Cities in developing countries are the driving force behind
economic growth, accounting for 70% of the gross national product
(World Bank, 2009). With the increasing share of the population
living in cities, improving the productivity of urban areas has become
a priority for many governments and economic consulting
organizations (OECD, 2016). Accordingly, cities possess the
necessary ability and capacity to influence key economic factors. In
this respect, the present study aimed to investigate the impact of
urbanization on labor productivity, as a crucial factor for
development, by evaluating the economic growth and examining
several components of cities. The objective of research was to
examine the spatial spillover effects of urbanization on labor
productivity in Iran’s provinces, specifically focusing on the savings
of density. The study tried to answer the following questions:

1. Is it possible for an urban area to enhance labor productivity at the
provincial level?

2. Is there a relationship between labor productivity in a province and the
direct and indirect effects of the provincial human development index?
3. Are the external benefits of population density and urbanization
(such as benefits from population increase and industrial
concentration) responsible for this relationship?

4. Is labor productivity affected by the direct and indirect effects
(spillover) of industrial wages?
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5. Can the positive side effects of a more efficient urban economy in
urban centers be affected by structural problems caused by rapid and
dense population growth?

2. Materials and Methods
The basic model used in this study is as follows:

LP, = f( HDI,, URR;,, POPDEN,,, INDUSW;,)

The panel spatial econometric method was employed to analyze the
spatial spillovers and geographic space involved in the impact of
urbanization on provincial labor productivity. The Stata software was
used to examine the final data, and a square matrix was created
through GeoDa software in order to estimate the model with the spatial
econometric method. This matrix represents the proximity between
the provinces and assigns a value of 1 to neighboring provinces and 0
to non-neighboring provinces. Stata software packages were then used
to standardize the provincial neighborhood matrix, and a vector was
obtained by multiplying the matrix by the vector of each variable. The
obtained vector was entered as an explanatory variable in the model,
and its coefficient expresses the spatial effect. Based on the evaluated
processes, the final model is as follows:

LogLP;, = a + B,HDI;;+ B,URR;, + B3 Log POPDENS;, +
B4 Log INDUSW,, 4y, Z W;; HDL +y, Z W; URR;, +

3. Conclusion

First, the estimated coefficients of the human development index and
industrial wage of the labor force indicate that an increase in these
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factors within each province has a positive effect on labor
productivity. Furthermore, the positive effects of these factors spill
over into neighboring provinces. In this respect, competitive markets
play a role in improving labor attraction factors within the province,
thereby preventing the departure of skilled labor. With the
implementation of necessary policies, job skills are promoted, and the
permanent departure of highly skilled labor force is reduced.

Second, the estimated coefficients of the urbanization variable show
that the increase in urban population and demand, in addition to the
training of specialized labor in cities, leads to the recruitment of
skilled labor. This in turn has a positive spillover effect, increasing the
urbanization rate of neighboring provinces. As a result, it leads to an
increase in labor productivity in the neighboring provinces.

Finally, the direct effect of population density in a province has a
positive impact on labor productivity. However, the indirect effect of
population density on labor productivity is complex. While creating a
positive external effect due to economies of scale, the indirect effect
is also countered by the crowding effect caused by population density.
The crowding effect is actually due to the lack of sufficient
infrastructure in line with population growth in the province, which
leads to negative spillovers of neighboring regions into the province.
The various effects observed provide strong evidence for a positive
relationship between urbanization and labor productivity. These effects
suggest that, under the appropriate conditions, cities have the potential
to generate significant employment opportunities and stimulate growth
and development not only within the city and province but also across
the country. Cities can create sustainable jobs and increase productivity,
thereby maximizing the ability to innovate, respond to market demand,
and benefit from the advantages of dense markets.

Keywords: Urbanization, Labor Productivity, Industrial Wage,
Human Development Index

JEL Classification: C23, J19, R11
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Abstract

Overdue claims resulting from the lending process can pose a
significant credit risk to financial institutions. To mitigate this risk,
institutions often acquire guarantees. However, borrowers may
encounter challenges when providing adequate and valid guarantees,
particularly guarantees with lower risk. The present research focused
on loan credit risk, borrower utility, and liquidity risk of guarantees
within a private fund. First, data mining and classification methods
were applied to a dataset of loans. The random forest algorithm, with
a prediction accuracy of 0.986, was found to be optimal for
constructing a guarantees composition model. The guarantees
composition involves using multiple types of guarantees to secure a
loan. Two models were established to generate guarantee
compositions with a maximum default rate of 10%. In testing
scenarios, the average risk of total default for acceptable combinations
stands at 3.94%, a significant improvement compared to the fund
loans’ overall default rate of 6.3%. Furthermore, the proposed model
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increases borrower utility from 4.22 to 4.6, not only reducing the
default rate but also enhancing borrower utility.

1. Introduction

When providing loans to customers, banks require guarantees due to
insufficient knowledge of customers and the default risk. Obtaining
guarantees from borrowers is recognized as a solution to reduce
default risk in banks, but its impact on risk reduction depends on
various factors. The combination and type of guarantees are among
these factors, which have received less attention in the literature.

The current state of overdue bank claims in Iran is unfavorable, and if
conditions persist, it will lead to significant monetary and financial
crises with negative effects on various sectors of the economy. In
recent years, the ratio of non-performing loans to total disbursed
facilities in Iran has been consistently higher, averaging around 5% to
10% higher than the global average. Reduction of the default risk in
loans can decrease the ratio of non-performing loans to total disbursed
facilities.

The present study first intended to create various combinations of
guarantees for each loan, followed by predicting the probability of
default for each combination. In line with their priorities, borrowers
can then select their desired guarantee composition from a list of
acceptable combinations.

2. Methodology

To address the research problem, the study identified common
classification methods in data mining by relying on published articles
in the field of credit risk. Then, a sample dataset of loans from a
financial institution was examined, and the data mining process based
on classification methods was applied to the dataset. The random
forest method, with a prediction accuracy of 0.986, was ultimately
chosen as the approach for constructing the guarantee composition
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model. Using the previous guarantee compositions, the study
developed two models by relying on machine learning techniques.
These compositions take into account the perspectives of both the
financial institution and the borrower.

3. Final Result

The two models generate guarantee compositions with a maximum
acceptable default rate of 10%. Considering their own priorities
circumstances, borrowers can select their desired guarantee
composition from the available combinations, which contributes to a
reduction in the default rate in the financial institution.

Keywords: Guarantee Composition, Liquidity Risk, Credit Risk,
Financial Institution

JEL Classification: G21, G32, C38.



.JU

VEN/ B/ Y el s

78 7L P

ISSN:A\VYS—+ VYA

eISSN: Ysvs-sffo

————————— Ol gl ool gla fags ——
VAY-\oVv \eY gl.:...al: Ao eJLo.& JA 093

ijer.atu.ac.ir
DOI: https://doi.org/10.22054/ijer.2023.69705.1132

SW A g &3 50 ol Gy S g

oBtils ¢ gjltingy SIS o (tign ) WliBST gl

Ul;ﬂl dgia dgla 93
. - Py M /.¢ He
dlx\c,\.@..:a‘.ke_&ﬁw})ﬁo&b‘ééc‘wfd;@ﬁa}fd»@bI *‘5}‘5)9,\?“,
oS>

ozl &Sy sl Lol & Sl Jlo Sl s 3 ply (sllasl O sllaal BT 51 (S  pre lllae
Sl S 3 opl das 2alS ol de Bl oSy ol Llg e celds Sabys 5 5d e
ol u,ﬂ,'@ﬁn,‘_gtswu:m)u{,;u@tfj,u,bﬁ:ﬁwwab\ﬁo\f,uﬁf(l,
OB L, pls o sllae cply (s lel Syt ol gn g3 m 4w a5 ol 3 i ol Sy b
a5 Il ol 8 8 5 andllas 5y58 o gast Badio SO 3 melids (S Usids S
3l K 5 45 (53luosly Lagls slaosls 4o oz (53 (shuaib sla sy Sl ealizul L (55l Tesl
S 5 sk A sl elal ST Je Lol 6l e ) Ol e 4 /AT st SEs L
Or 30 3l ealinal L aalsl s ol jaseiia ol 65 3k 55 (6 Calthes eS¢ 55 i b g3 1) el
wwéu\fg;;w@ﬂmﬁ‘ujuWydurt,)>u§|,ww6u4;,@zwﬁ?
2 s dopa Ve iy 2550 A5 S S e b el DL 5 0T (s 2 S A8 sl
S Jo 53 Ll 2oy3 VAP S lio Uud B OLS 5 S S5 Jlenl (S0ke ok plonil (gl o 5T
35 el oS 3 (6 0 WS el Collan ol oy PV Ll llael (slagls S 5
J5S5 F 5 ok sl (sladis 5 pelids 3l s (gl Jobe e s ol adly ] 31 F/7 & FYY )

e il 31 OB WSty oy a5 S

L;Lc WJA c(_;‘)LM.O‘ L.(M..i) cL;.,\.:}J.,\m L.{M.i) twﬁw “-"‘:sj; :\.Aajb.k,ls

.C38,G32,G21 JEL il

h-razavi@um.ac.ir :J s sl 5 3%


https://orcid.org/0000-0001-8088-8027
https://orcid.org/0000-0003-1837-7933

VEoY Ol | 40 oylad | YA Jlo| 01 51 eslasdl sla g | V5Y

dadin .\
Sl Olgr i 3 (2iligy &Sl by bl 5 0 50le COVID-19 ¢ 5.0
.(Zheng & Zhan, 2021) culeuis Calises e 53 ol alasl glaay ja sl
oA s 4 —ale e byl Gob e am ale e a4 g s Ol sk 4
Mirza & ) Coulos s guoms (bS5 55 (Kealiys oSy il 3l 5 g leel 45,
(etal., 2020

wlie &S L)ls 352y LG suin alax 1 3L (e Dl sa cply 1) e 5o
S35 Srask Gudio &S5 65 Sk onl 6350 allas S e fee LaeSSL
335 on g (55Lzel 5 Il (Slaslg e gazme 5 oS ol 48 8 plonil Sl

IS5 &8y 5 0l e 51 BISTL s Js 4 OL 2o 4 ply 4611 o8 LS,
Ol sy opaleds 3L 55 3 b 51 (b ailgziy sl LS (o ualias 5L 55 4 a1l
4 s ol sen el pl bl el ol alid LESSL s ¢Sy 2alS (ol 6,8,
anfllan 3550 558 Vo v SOL Oy ae bl 5 (VAR 0 gist) 55 ol &Ky LialS
S3 o el IS, (\Li;ﬁ OB W S ply Sl s 3L 55 =3,058 cnl Aoy VO 5=
.(Love & et al., 2016) -

50,8 pls UG Jleimt 53 (Jlo Sl go Loy uslids L3 D3y i1 oS
sloul ol by S s ps 515 Ol 5 S 5 gl ply Sibys b S
Mirza & et al., ) col o o5, Sply 5 odimsply 1y a3pls o sllasl Lol 1
(Y44 s i 52020

ols U5 Ju}\)o\f,uﬁf(.\) Lo g ods a1yl wlas oS 5 Ol alasly oL
e § 5 K b go Sl (ueld ST Sl sk Sl e ol el dis
Sy A 4 L5 r alaly ol Sl Sl et ply 65 3L )3 (sl ke
E5 ORI cedinsely e Sl Easg ) Sde (ol ply ST ESGST agls soles
el IS5

Al eSSl 55 bl el w51 OB W S el oS 515 cpl pesdhe

c.f\ﬁ)\b w.oL.aJ 5‘)‘)36@&@1))@ J:S.)A.:QL?J.:J;C“} bﬁ@uww



\9v|‘s}\a“c-'>ﬁu

Lsh o et ply S5y Sl sylpe (S 53 s Nsdo srnss JShe b e
0 xS pls o llan 2130 4 e bl adlllan ol 5 oS 5 5 gr (S 102 L
35d b5 @l s

L Lol 5s oolael laal 5 paeldi a5 52 50 ol pw) p Slosl @ a5 L
ot o OIS Sl Jlo 3 bl el a8 550 50 (55l sla s 5 5SS
i aie 3 w08 Slallle L3405 34 USG5 melas S 5 Loyl atae) s
S 5 ez I cantli 5 Llos ST oslizal 3 g5 05l Sl b 53 rand § 5 S I e
035 45 3p5n S OB W S ely o llas 5 el (S phus S elss
RC

Srie 2 Sy Gl 5 G0 5§ e GlaS 5okl 4 sl e onl 5o
Gl bs) Sleslinnl L1, J5SS ¢ 5 oeT 5525 40 DLS 5 alS” (sl e 5 02313 200
onl olal S 5 D3 Gl pshte (S e e Cnble (6,83L 5 sslSTesls
4813 3 g 0di ;S ply 5 odiasels il IS 5 al Sy oadls sLd s T
IS E 5 S w5 L el S 5 2 6l IS5 5 i O g L
st olol (g pta 5 308 o0 st e 4 e GS 5 Ay BB
S PPN

A Gl

Golael Sy in 55 gy eonlin & 1l o Aol § 35 50 20 o Sl e 2] 5
03 s p SISl s S sl 55k oo s (el rash ol b bas e oS
(5 (Sl (SISOl Sy 48 gazmn p) S (Solael SRy e 055 8
 aalsl 53 gk g enls #8 Ragh opl 5s el Sy L OT Loyl 5 258
2015 6 S am A ply Sy (b3l 53 15 058 e 05l (solael (a35lnel § g 5
3,8 o S oy gy S Slosl s glael a3 lael



VEOY Ol | 48 oyledd | YA Jlo | O1 1 o3lasdl sla gy | V5§

Golesl S, NV
Pl o iy 5 Dy ) 4 5L (SOL S ST b g (glael S
Sla 3 b b 5 oSS ok 8 63 4l 0L OSGH 1 ol 5L (55l s
s Ol Lesie Ol Ode L 4 Cd 3 Ol sl s ol
o asli 3l 5 Yo F Jlo s (S ooyls )50 53 5L 4weS” (Mahapatra, 2012)
s s oleel slaady 5l o5lt eSSl 4y oS5 S paze 15 (50 o U5
(Chang & et al., 2018) .S sl | (g 5lael S 5 ob, @l 1)

IS5 Sledde dbis 4 galaml Calizee mal g 55 (Jle OILL 5 (Jlo Dl s
Sladlas ¢l o zass Ol 53 .(FAY (gl 5 Ola|b) dited (5 lael ¢Sy
Baesens & et al.,, ) ¢l w5 &y golael asjlael sladie 55, 3L
5 oleel &Sy (A5l 35 sl daze slaslpl s g ol s (2003
olael gasilaal gl Sgy 5l 5 andlbe pl ys ol odd 1,1 o 2 S35 515
255 gr olinal ealai oS 5 IS S st O

35 SOb LI (it ol jon ¢S, b (solasil Il dan & 5bols
(ML S 53 (1) IS llas LOVF e O 5 sl ) i ¢Sy 611
LS s ¢ Sles GLaeKn 5 11 U5 )le &8 Ly g el i3 Hlgr & LS
S, (Trad & etal., 2017)° Jb e 57 sl glacSn 5 (gl
L5 1) (55 GBS s I A5 Lo 358 o s 3 ae sama 5 53 43 5 s
334 55 sl S el e 5 GL s 5ol &5 e 5 Olug b
Rashid & Jabeen, ) L5 o o (s)liel &S SN Sy s
2016

. Basel Committee on Banking Supervision
. Operational Risks

. Business Risks

. Accident Risks

. Financial Risks

. Liquidity Risks

. Credit Risks

NN DR W~



V50 | 5oy 5 codpuld

SISl 55 Ky pl1 N Llssed
&

G)bs Sy, D a—

~ =

ol s -
[ | 2)
S sbSes,

(Y V) 0L ol 5 idsle

el il OT L Bl 5 solzel Sy a5 Shol S a3 sy ol oo
b i 355 Dlga Gl 3 0k, 55 bl esle Sy 4 sleel oS
ol (3l Aol gl a6 ol (VP (LS 3 5 oa ol oins 5 3
Co e 3 wll Laie & 0T b, 5 (Dzik-Walczak & Heba, 2021)
o) (WU & Olson, 2010) ol g, leel Slasowas s 5 035 golzel ¢S,
Cobse 5o Gl ole (ol Sloead VL Sl aup s 4 Sloeas
Sy 4 5 Sl S5 4 05Y (Lahsasna & et al., 2010) ol Jlo Sl 5
S & Galds gy Bash ol 03 dsbie & 5 S5 S (sl
bl o &Sy cnl 5 3505 SV alds oS 5 (35 s L bagly (slzed
b dlos 23 8L LS O go 4 42308 glaesls I eslial

ol SHssds K, Y-Y
j-\;}fa-\b A‘_<m.l) j.ﬁj‘l 3 th:aé\i)bj \AC.:—‘JJ.L H\:M)‘)M Oy ;—.&LA C.LG
SR 35 51 (3L S5 s Do 4kl oa (K 6Ky 1) 0T 5355 00

Sy Olod o5 0 tia o (Sl 5 5 5 Dok ol S Slgs i slate 4 p3Y

1. Trad, N., et al.



VEoY Ol | 40 oylad | YA Jlo| 011 e3badl sla iags | V55

Gol Lol Y5 51 S 0lse 4 ¢S, ool (Basel, 2004) el S sius
(Kumar & Yadav, 2013) 5,5 1 5 cdié 3,50 LU Jbe
Sy Jloslg Ul pte Sl (S 5l &Sy 515 shain f 3 g0 Sl )
Sy s ol o5 bl el (Bes ) 053 WBsn & s b 5 SBgus slles]
U558 o 3,13 U5 51 G eilids S bsdas ¢Sy 4 0, (S pbi
Al 53 5155 oo 0dkd slowl Sojluct Ol 6l soliel 5 Jlo Slaam 30 Al oo G
nl 53 ST B d g 4 JodS ) sl e 5038 0 &) el S 4y 3]
o Jole 55 4 Sy pl 358 oo bl pelias S 5dui 51 50 &Sy Lol 5
Wl sl 5 el OT (adly 550 5 a5 4 el oS
IS5 sty (s 03 melad oS 5 31T UE (Sl oSy rasd o
23 el ?ﬁf;qij.wuu@ﬁr%ww $1,0 5 o) 5l S gllas
(I Al Sl D156 SIS Ol e a0 sl &S 811 IS 55 05,8 plg 4 ol (531 0

Db o033 (694 Olojad il L= U g &1, slginy Jlo duc o0 il

solesl psjlsel XY
5 Sy 60Ky bl T B 55 oS ol Jlo S5 &G solzel a5l
ol 51 (G358 gn 03lizal apls (6518 e o (5585 1 53 Sy & Okt 55
luaih OSGl (golzel (a5l sladde .l els g S B I S I o
03,28 ysb a5 S o al B Olinla S5s 5l L o aes 53 1y pl5 Ol 2
(Lee &etal., 2002) 5,5 . 5 5 oslizal 5550 Jbo Slu go o 5

75 JB oo 4 e L5 s Gluakh Sl ) s S T
slite 45,8 13 amlie 5 b 5 g 3 5m bb il GlaeSIST S35 0354
95 o 5l sbie (gl Gl ol 03ls a5 (godate Gla S gy (Zds pl hsl B
Ssm S5 3 " ESE s 5w Wl S bl bl eSS e

1. Discriminant Analysis



\sv | 30y 5 c3gmld

o3lital ("poenas 53 Jlie Olgie @) &S5 bl (LT GlaeSiSS 5 (e
Rty

Gk 3l o4 olzel anskael lade slowl b o 1 4 Aol 2208 Slosl

OLHSKer 5 Ges Lee & et al., 2002) ol ol astls 5 53 esls gl T

sbdls js en (Abdou & et al., 2016 y Imtiaz & Brimicombe, 2017 (144

SBdis 35 Gl poedl S5 5 (B gae (as 4SS Ll a3 Ko,
(Dzik-Walczak & Heba, 2021) Wles slguis (s lzel 3Ll

SRR LtV
S50 6 cpalias 3 eSSl oalitul 3550 53 ()l dalpd a3 S oo Slalllas s
Jlo 53 (YA TeSS15 5 sSGusls )l 5z b e 5 S S eS8 4 gl
}w\})bb}:ﬂ}&?ﬁéhwﬁQLAC‘}M)JVO/VJ.UJ;aAALﬁmY"A
(v~~«)Q\J&M,‘;,W\W.J;\ny_QMM@MT,JWU,\,@;AM
4 1K T odoze SVLI s oS epls o3 AP0 4T Ws S eSel Y L o
Sldllas olil  oLilod g ol pand (sl 0k Idal o 20 5 ¢S5 S LS,
Lapls o3 VO (5l 5 LaOT anlllan 3550 5528 Voo s 53 (Y419) OLSGen 50
ol 0355 gl ey

YY o r 53 e 5 pls Sy LUl o sas 53 Mo (11) 701 5 5
Ly il T (oY) YOLs 5w £5 cuiomes sl plost (s sl slaeSOL 51 ol
.,uf&uu\,r\,al,lr@wﬁ;pbjs&,@*wg&‘y;u.u;\;;,::;

o2 e 5 pls A iy Ssn Jalse (s 4 (VW4R) 01,808 5 (gbaes
e iz ol A IS0 ezt L e ol sla ke )G el

. Logistic Regression

. Decision Tree

. Davydenko, S. A. & Franks, J. R.
. Steijvers, T., etal.

. Love, I, etal.

. Berger, A. N., et al.

. Degryse, H., et al.

NN DR W~



VEoY Ol | 48 oylad | YA Jlo| 01 51 eslasdl sla g s | V5A

ot S o g 93 ST Ol ke U1 Sl 31 (s K 05 B e
Alasls 61l ply 8 3m 4 s 5L

oladl gl auje o feS jasls & dml,s (Y00A) TOLKes 5 s
Cala 05,8 it b a Vi [ i S &S sl S 1 48 (S g s lr
Sl 1y gtnaih S8 5 o VL eae LaaSS oS Al s s pl LS 0
..L:.as.s@

5 pleze Jlsd-onls issy Jdeo &8 Lol ol (Y009) TolL e 5 gl
St O3 S5 5 Sl Jowi & S 0 Gt U5 e LSS
(Yoo )T o 5 b 5 agy ey Jole Ol 0 (e (a8t clin ) 5b 45l
A Ol 5

M@‘M%ﬁcwdwfn}:lﬂ(V'\\)FO‘)@J&‘J
A 51155 Sas o i el 5553 ,S aalllas | Ol 15 ndle 5 (8 st
sl ol e a4 93 ¢ 5 sl 5 S g sl guaib s

Fr A sls st 1) (il (56 pmae plial Jde &S5 (YVY) P ST
5 S O g 85 ladie 51 g olibl duaih 4y a5 s (suaib 5
S o Jae (e S

S IS8 O n 5 51 Kt 05 85 48 S a 0L (YIF) 15 oS
.u;;um:@m,,»g(v~\?)ot,&w,véu.m@y@uqgcud.\,;\
Cosle o 1ls S eslaal (..u_,,le)L@,T 0T s 2alS 1 ols IS5 e, b

. Abdou, H., et al.

. Tsai, M. C,, et al.

.Yeh, I. C. & Lien, C. H.
.Wang, G, etal.

. Akkog, S.

. Bekhet, H. A. & Eletter, S. F. K.
. Tsai. K., et al.

. Naive Bayes

00O 1O\ DN B~ W —



\9%|‘5}¢)3¢,’>r»l§

AV Tokd ol St 0 g S5 5 M0k sy sl ile ¢ sl K
AT s @ 0 Mol SCtand 0w 8 s 1 el 25

sy odle sl o (S Osem 85 3 Shas (Y10) T 01Ks 5 Kl
ol Ko 2ay (1010)° JSLST 5 (g5050,m (STl 5 L3S awslin 1) Olzity
L3S oMol gnarl gy o e Ol 4

Sl iss 05 4 55 85,5 6,5k sla iy cods bl slatas s Ol 53
A5 SN (255 685k LB S 5 ey p 3y Guaib w0
Polikar, ) i oo 55 50T aliaws S5 o (g1 0 ;S b o OT 5 &5 Sl aile
(2006

S5 g g bl o 23,5 0k, 5b Jue &K (YN T 5 o
A oy el ki an YOS Ly Je 5 dslas S (s S sl o
A el pesdle g e glhediS gduaib b awlie 53 guuaab )
s Eale3T enls a8 gazes pdiz (G5, Joe

hglin jlan 5 e 5 (Sla e cosls it lo dile ol se ¢ iy Lzel Solallan s
15 oo Sl o 4y ol 818 5T 0L e (el oSS o 2 Sl 5o
gyl o S 5 S il b i lis) (10 4 pain (SBg, 4S5 S e
Hand & ) ol sl o3ls slstle abom 51 63k 5 sla it & § s onl )5
St Stnd Oge S5 G s et Slallas =W Ll » .(Henley, 1997
S5 pl 53 e ol eslizul 5 ) 50 SLaESUSS AT e )3 5 e
A Al g ool i lael Colg 5o 5 gnakb ol S e gla s Sl e

. Random Forest

. Support Vector Machine

. Modified Logistic Regression
.Chang, Y. C,, etal.

. Malekipirbazari, M. & Aksakalli, V.
. He, H., etal.

. Gradient Boosting

NN DR W~



VEoY Ol | 40 oylad | YA Jlo| 8151 e3badl sla fags | VY

ol slacassly &
03 Ll el Ao ;30 B Y o Vsame Gane Sl sl ¢ Jlalli (SOU ol o
ol ooy VEv e 53T 33 o p3 Ve 4y (90 b SISOl (6,8 ) 4 55 L Loy 58
AOF O 5 sl 5w)

S,y 558 51 F 5 Ol 3 1) Dged S @ ol b Sllae s (V) s
Siales 011 655 0 ESSL 5 Slgm L slaesls Lulal Yo Yo B YN Sl 5l ozt
Sl w1y s 5> Sas (asla cpl Sl bl b awslie 53 Ol das

) il IS

Olgr 5 5w gla, oS 5o Oged IS & )l b OUlas cod N g

YoYe \ Yo YO\A YAV AR Yoo \ Yoy Js
Yo/ W/ /A VV/A VA\/Y 1 /A VY/0 ol
VV/A V/4 V/A \/VE \/VE \AY V/Yo | o
. /0 +/0 . /0 /8N +/04 /0 /oY /v Isbls
A /A /A VY V/YTY V/EY V/Ao Y/i0 1 jal
V/Y V/) Y/ A%x /A8 \/+ \Vat AVAR I L]
N A N a3 Ve VO VY VA e e
- - - Y/e Y/4Y 8/ £/ /0N Ol

OE0)) Olal 555 0 SOl oS 5 (T4YY) Sler SO oSy sisle

&S Hshailen das o QLIS Cautte 5508 L 53 1) OB gae Coced dns lan (Y) 415 g
Sl (o2 3550 Il Stia sb 53 01 53 5 5l 3 5 o oalie K5 a5
Jolan Citia 538 2ty 5 0la 3 OT alie el 2 51 i &5 adls V0
33 3 FIND S ) S AST1, Ol Ol 53 S ST, i 3 imean ol V/OA
s 4 Ll e Ol 53 Cd ol (YU (SUSTT al /Y ST sy 528 L
AL ol ol Dbl g J ST s i) Cand



\V\l&}@)}&&?’:r»@

Slsas 5 amlin Y ls gos

16
L \')\)._,_\
o= ——
S o
2 Isbls
ﬁ%s ‘__.—.——.-—-.—. S5 e
) 1 —— IS
iy
0

2013 2014 2015 2016 2017 2018 2019 2020

ST s sl Jb s Jo bl o 51 (6ol Lice Ll 5 o LESSL G gre S
,,;sﬁﬁ,%\j;@p\,{\,;,L;:La—é\qhsaéuu:_;qm&gﬁ@u;y
Aas oo OLE Ol ) (555 50 Kb Lo 5 0s Jite Ggme SlUlas e LT .S sl
5 o5 e) ool azils 42308 ams 53 55 1y (Ghi) 4 5 Ligy (G pme Dllas = &S
SUles s colzel Sy 6,8 o0l gl e la S LOF s O
ool 6y By pasls (] 035 Vb o sl (s SV JS w0 50l b
AP sl 5 sos S) Sl i

2 ol eSSl ()l o SUlae oS das e 0L (55 0 UL slabeT
Sl 42313 (g3 PV IV iy 2508 Jle lie Soe 4 Coed VFHY Jla 5ls =
sy 4 VP olasls 5 53 Sl go ol (6ol b Sllan O s ol e HLT Ll
Sl odew y Olo g5 55U I VY

astls 5 Ods Gyre VP2 ) B ATAA QUL 53 Lol 2alS 5 Uy S asle alse
Loy 5o Gtn slaele 5o (e Dluwgo ()l b Sllas i) adl sl 05 Jga
Sy Sl l oy Lo )5 VE/A 4 VF o v il 55 gosls dalsl | 3 55 (63 sauo
Sl e le 35 6l Sse Gl Kal) des I 0L 2he G35 amtulzel 5 5l
500 oot 4 Gpre SUs 4 by e



VEoY Ol | 40 oylad | YA Jlo| 01 51 esladl la g | VVY

Jbe o 5.0
4.114’]3Lad.,\.adﬁ\jaﬁ93‘,..2@ﬁljluu\dwy'c.n\idlﬁdm;bdi.ajk&ll):
9o pde Sl b cr‘j Cl.a ool 4 b Lledd L (6590 addllas s r‘j srosls
Jie cnl 358 on Gt Lles g fam malids oS 5 1) 3 05, S el slaslgiiy
4 i 1 YL IS5 5 claie s 4 ) 5 0355 Sl > 4
SR onl 53 Sl dal g alie slapls s OS5 53 s e S, a8 Sladde
sy S sph e IS les (B pls (Bakio ul Gl 5 basbnT el

.>}$a>|>tl:g-)\é‘,.5>ov\.gu4faTQl§)~
el 5 ply oL 55 sl ply (oBlate ad sl Lol g5 55 5 ey (Bie (SHlr e 5
O e el Ghis g s els s ol 2 U 55 o0 wtul (65 5l Sy se fhes
C\,w,éu;ﬂdiu)s(..u;;,y);..m&ﬁCjb.xﬁu)'\w\)djwim):am
Lyl ) ST Ol 1y 35 pelias 151 Loyl 2 Wl 5 oo (69 S )50 el 4151 5o
Culg 3 3 s el o ki ;S pls 4 ol T 5 o Bk 0 pde S5 Loy

.A}J@sﬁb\)j{;\.&(bcrbs&u&sﬁGJM&L@J@\‘}SQ)};))

d}\So.ﬁ‘.ﬁ N-0
AST i8Sy lans g Gils Wl U sl o0 Wesls Jdow g 4 o 4 (68 esls
Cgmen oS0, Sl gl s 5 besls (gluaib ¢ el ol 8 (aiS ol S,
515 e ol sl SIS g 4 a8 Wss e

RYEw (:\j RENLY sresls (g9, 64&@ 6\.&&)) PPN Cand Oﬂ‘ BE)
HIN ‘5)3-\'@.? VEr v ooy g s UIAYAA Jle glanl 51 B (sbaesls .r.i)'\.sﬁ.dﬁ
wﬁw6&@3}}5};}&)\&&\45};54&*“*?w}wd‘l‘)bl.h});)ﬂu\a}'
\YVca)U‘J)_’,erbY"\u::)\CJLiJ&AKJu\.F«Y"\Mb};aMCM;uijLAQT
ub‘a.\.:d}.ﬁjlg-:))f\mtth)\:)y

Laosls fous claesls 55ls 5 i claosls ‘5))."@}'- Sl ,le g8 esls J1 5
AU Cands e il b &S e pl @ a5 L 0T o 5 4 s



wv|‘s}\a)3c-'>ﬁu

(S 3l 53 ply Sl (65t el ol U et pl g sllael 1 S 0 S el
Q:ﬁ&)yq@jb.ﬁ}i .Uao,g.,a\.’.:ejalﬁtg)\fo:bLg\.a)b'.:l)'\(,.:jlj:@
Sl B by ple 4 S 1) 6 g 3 ,Sdas Ll oo Suaih 35 el y aainta
Gluadb gla Sy, 5 Gdate o eds Ol gla Sy, dib atils ol pan b g
.M&A;};Qlﬁ:!):au\.&w)ﬁ:_ﬁ)lfﬁjci\)

odds oslaiw! ¥ .¥) .\M'G'JT)‘}\CJS)'\Lg)lfaa\:.uﬁjéd\ﬂui.ajkaba
o 5 i sl s esls 5 nble (5,85l aepemma &S5 LT S1le S
DemsSar & ) Coul (6 s (s 540 55 9 O 50l oes 55 cus $40l 5 3o b 51 Laesls
(etal., 2013

Laesls gwyp V=)0

Can| Sl ‘_gLo\ad:..MJ:.@.zr.@é‘_glﬁ o3l ae gazes 53 hwj‘@’ngb
,o,u,:fcb (G3ko 5 ply laetms S| (S a0 sazma 5 claaasnia 1 plaS a
Wl ol &1 (F) S5 503 53 (ghuatws Cpl s el

Losls 40 gomms 3 Lraasiin Cl_,;l Ao

IW/ 9els
| i S

- I /,- R
I:?/"‘J‘;)'.‘:F‘S %{‘/ Jouo

ot

(=) Lo )

N

Seaan sleasl il

1.0range



VFoY Ol | 40 oylad | YA Jlo| 011 s3baidl sla ia gy | \VE

e:))ToLin%.éjciJ.a.aer;Lgbo:\aww):hw@w(\')dy\a-p

QW:}}\AM Y J_’-\’

el ol

Csder 5 pls

Csder 5 pls
Cuder sl

Csder 5l
Bakes fb

Saks 5 el
Cudker el
Cake 5 el

d}M}rl}

ok Sels

ok Sels

bl skl 5 S
(sl} e.,\.'JuAjb‘ Al
gj}.\;\p Ja..wj.? r\_} 45‘)‘ JL

‘:UC,\:-‘JJ.:CWA
c\jd.l..: Ca&‘}ﬁcl.m

ols 250,08
Ol s pls bl sl
sk
ols i slasle slass
bl aasl) el Cons s
(ol s
035 PG b A
215,55
ok S el e
3K s e 5 0k S el
3 phe gLl S
Sl dreaSingy (goske
Lo e s el )
el BOT ) Pl
LS Wl ¢ ez
2L
5 She iy Wl g ez

ol 315k

4ol o5

JL

el e

o s

ol

:}4)15

LLS|

48 gt )

S aidy

Recommendations

Branch
Year
Source

Paid

Fee
Installments
Grace

State

Customer

City

Subset

Cheque

Property

R

'Y

\Y

Ak



Wo | ssey 5 codpuld

Y JJJ? aalsl

ERCHN[c Ble ¢ samme AN

el ) ) ) Machinery o
Ol e Ol g
L oble Gl Jle ¢ same Sl .
el - gt B Securities .
23S (S (P (a2 sbalg
sleains Jle ¢ goxs
el d ¢ s Note \V
JULJ.JJ
b plew Mlo g soms
el ,r 8/ .f' L Stock YA
¢
ol (5,18 55
il Letter of
eelas 1y adbedlend £ V4
o S wbisles Sl Guarantee
- s J“‘ﬁ
IS A5 JHle §yama .
sl i ‘d & Sy )l Guarantor \K
O3>
Lo
J S5 PP JsSS Default A

Seaa sleasl il

Laesls 505 5 few .¥-V-0
o3V paar ool 48 gazn 595 310 5 ot T3 L s eals AT 5 9,5 51 Sy
D58 o plowil ol Saesls 655 25 B35 eSS s i plomil ol
S8 el uuT 3 Sl sgw g rosls s @
LOT sl 035 oS s 45,555 sl slas, 8, 25
Slapls 53,585 2oy Fr UK ghls slapls b oS o ST LY 15 a0 T)
(as olaml s o a1y s,y S Ao ys 70 5SS 05
s 0351 55 Jule v;win Sas b slaesls (ads @

S 3ssm 63 0305 s 4 ates ledle 5 SleazenS @



VEoY Ol | 40 oylad | YA Jlo| 011 e3badl sla iags | \YS

e lel 5 ghuard b by, -0
M eile cglaen o 50 5 Kigauail (sla ) Sl eslinal b (g5 Tosls AT 5
S O g S5 5 O3S uss ((B3las Ko o pmae K (253 Oty
Ll ol 63ly La<=lj 0313 4e gazes (59,
5 @ esls wuT 5 53 &8 ol gy (IS o 31 A B30T b B0 e
:@l,&;,,ﬁﬂjéuya\,kﬁlﬁjﬁdﬁw.M;dﬂtjazudﬁf;tﬂ
"0sa5T Y&ﬁf:lﬂ osls 4 baesls r.:mZJ °
oslizul LOT 31 Je sl rli.‘.a Lol 313 o oalive slaosls 4SS ¢ g, o
esliel Gl 58 doy3 YO (ijael Hskie 4 Wesls ST dp s 00 LS
b o a8 L5 5s dde ST gl besls ile 5 Jolize
f blize i slzel 1 oslizal @
S 3 3l s ol 530S e 03 8 K a1y Lol 4 sazee o3l 5 oo
) Lgy ool 3l 55 90T 48 sames Ol gt K55 05,8 5 Lo 4 g Laog S
ST 3 o3lital S ae gazms Olgieay b & GBIz 058 2 & Sl b
el Vel p K rass ol 530S e
1 Pl ) e et s L el IS5 et s 0 2B )
SV Hle a8 esls s Obsl gla e Ls s
e Ste 5 TPR L Recall e
" :Precision e
TN e s 5 FPR e

(st 35150 pled w53 (Als (Sla gite :Specificity e

1. Overfitting

2. Train

3. Test

4. Cross Validation
5.True Positive Rate
6. False Positive Rate



wv|‘s}\a“c-'>r»u

ol gluail wyias S ol obad goi S | gluaib 35 :CA @
135 on 03lanal (0) B (V) Lalgy codd S35, g0 dnloes sl

RECALL = TPR = — ™)
TP + FN

isi TP )

Precision = TP TP
FP )

FPR = TN+ 7P
Specificity = 1 — FPR = _IN ()
TN + FP

TP + TN ®)

CA

~ TP+ TN + FP + FN

e el ol el s ls I3V B o3h s eld Ol sla e la slie
ol i ol 05031 iy slasl (b 5eSUa5) 4 0l luie ax 8 FPR Lasls
s sy Ol s eble cwluen p 55 K sladas ROC i 5o
©) 5 (F) sla IS8 55 &St D0 By 5 0L31S S ¢ 3las JKom o oo
aaiein WIS 33 a6l Sl Lasein (0) 5 (F) 513505 534S HsbOles .ol oal
SVM s, 5 Caniy cpioslhs ol Kim g, (V50 slie om) S5

Lladls b Sy ple & Cond 1y 3 Shes o 5y

1. Classification Accuracy



VEoY Ol | 48 oylad | YA Jlo| 01 51 eslasdl sla g s | YVA

(U550 \ dtsly aasiin (gl s 3 St i )13 gad £ 13 4ol

TPR

FPR

o slaasl tisle

(JsS Og) Ml;uﬁwd!ﬁwaﬂw&wj;ﬁ.o s

TPR

FPR

oep s slaasl il

ROC ,l5 505 ;54 FPR s TPR sla oz ls ,osdle Sslas [ 0358 o otaliv



W*|c5}¢u¢«”>r~@

Jebe sl 11 1y dolad Ko amtnslizsl slapasls s ROC s sud a5 ol

r—-uf e

W)L,.Zﬁ‘ 6‘.&&"\.«’5 J..i_él-zﬂ Yy J_}u\-?

SPECIFICITY | RECALL PRECISION CA
(1- FPR) (TPR) oo Shuaib o5

AW \ +/ave /A Sl Ko
AV 3 /484 </AV) OLsl 8 oo i
+/4\0 +/AAE +/4Y +/40Y RS Sl
VNS \ NI JAOA KNN

* VAA ' /AVY v /AT /AT [GIESgE
YAty VO VYA VYO Stezd 000 S
/YA /oYY ViALY /SN SVM

o slaasl ele

gela bS5 sl Yoo
20T s 5 G el DS 5 ST enl g (5L ladis bl S
GUussdoms Sl izmar o o uws I 0T 5SS anlows gl 1y 3L ke
3 S iy el oS 5 e 5l 3 S5 O md 8 Bk el 2y
e 31 oslizal s (g5luosle g1y copl ply 3500 5 g 5 Gydio ws8 s ple
oS o S 2 S S 5 4 g5 (s bis 4 s 0us 5eSiag s S
oo p 4idE sy el Sl S T o ls dad S 5 ol Sl 6
—

L a8 slaeS 5 joal, o5 B0 G AS 1y s (F) Jur >
O35 wlie 5 LOT W57 Sl s 4 Gyl 5 plew ol Gl oS (o)
sl ol 0313 ol U7 S5 0T 55 8 4 (Badio oyl 8 s 5l Ol kst L



VEoY Ol | 40 oylad | YA Jlo| 8151 e3ladl sla iags | VA

el (5 18 uS 8 Jgus

e
S Cheque )

s Note v

sler Glsl 5 plg Stock Y
Gsi 3l S oIS Guarantor ¥
ke 4 Property o
oLl ciles Letter of Guarantee 4
g 5 Vil Machinery v

Seaas sleasl il

Py 250 S Sl 53051 e pelal (a5 sbmlo i 4y il L
u@_«ﬂéﬁcﬁ.ﬁjbﬁ:&ww&wt}wwwAgw;w‘grf'fd»up.ér.iwb
P 53 L S sl a5 50 eI SlaS 5 o ol el 4 e
4ig ey el Moo do)3 ) Ol oo e 3 o0 Do s A3 V2
S5 4 o3 Vo el S e 3 el pl 5 60l anads Sk
e i g5 ol Sy s s el S slows | Wil 5 g0 opnledl (510 1) (a0 gutons
S s A s ST Sllas (615 anass oo 3 gt

Bl oerls S Sl s e eIl @ g5 b (Badis 08 5 w5
Sl ke Gotio b pdy 3550 GBS 5 oS o LS|
5 AE 5 D 5 VT edle e ) S 57 (o8 & oS 2 @

(& 52~ 5
S SN ol 5 Ks (Kol er w S @
S SN0 el 5 K (Kol pen i 5 S @
S SV s 5| S AN 5 e s @
Ll 348 YAS oS5 ) ST 6 gazes

Gsi 5| S (A G3in 1 oo IS $SCtn SUlas 0,530 Janlly g L
SesS 5 ol l fsbn o) S 0 eadS [y pls fha o3 Vo b ST
sl 0l Culey el



W [ s5o, 5 codpuld
d)u\;..a).s(b,aLgb.g:J’.»)lfdt...wlaueﬁcsﬁojm).s}a)lfopbu;w””

.gL.w‘a.hiabwuw‘gfffbyuij)j\&)}:a‘)b

el g 0 60
bl g e Gl s s 1 s a4 b (3550 o pd el S IS s
5355 5SS 5las ol ST Badin 130 JIeS e Sl 0,530 Joddl s
25 A8 0T fhas o )3 Fo L o8 il S sl O 5 oo bl azi g &S 0T el
e O e T G S P YRV PR PRI e G35 s b
S s Sy bl s oS ply S gllae 2alS o ge 4T Ll o Rl
s oo Sl Badis el

Bld 1) b O Slasass DLl b plas 8550 i b Laredsl 5o
Al el (B3 fhoa g g 53 $3353 85 53 on) Ok D3l g5 oS o

ol 5ol il 20 Jgd

(Ae)3) Geald 2500 il 15

& S

A Slale Gl

Lo s

Ve tlew

Voo SSSb abcsles
(dop Veles G5t 5 S 1S

I g 5 YTl

A e i

B3k (J 3 IS $Kte Sllan o 30 fondl g2 15 Le

Jo F 5 fSha 00
£ A 51 S 0T U556 el 5 ol 5 ol S5 e iy sl
A Sl IS Gakio SIS S 4 e b AL Gt iy BB S



VEoY Ol | 48 oylad | YA Jlo | 0151 eslasdl la g s | VAY

LBJ u\...é).’\' \) U;'J'.'.Ji JJ}A J}g CJ.-JSS‘JO- GJAJ}‘ U’l‘)" é}-’u«é d\?,a-

oS e
S gl -0

DBl 51 A o shlan 6350 o o) 2 i a1 a5 nl 53 0 S ply o llae
S i Dloend 5 aalsl 53l S llan 5 alaS Jhos § samen oy sllas oS 5
ilodd 03,5T iy sllas opl o sas 5
Joe 1 i e 3L e 55 el S 5 Ol G 1 (S0 e @
el 3 gudomn Hlas b g 3,510 3 5 (ol DIl o 5wl o S o
o S dlarly (G5 ealdS Hos gazmn b el Hos §gazs ollas @
3,03
ol 8 s ol (6t o ol el Cosllae I sk @
AS o sy 1y ks g
el Sl S a4 Baiis OB o 5 el 5 ol g el sl
.wuua;\;upLa.s-\(.S,L“m.,r!«hwﬂwg;wg;,w:op;lw@@,w
Sy Carsllan 5035 3L sl Ob i Bt Sl anin s S sllae (Jle 6
Cosllas p3lie 51 plS a5l ol (i s 08,8 oy sl abilenss penss
R e e ) N e N K PYL Y
oeelas Cosllan Hlide (ool Jde 42808 glaesls s el Yoo 51 e a sl
o o3l> 1 OT oy gllan ) randi o thoo 055 457 555k 4 sl 0l anlone 1505
Wl FIYY s ) slaply JS o pllae S0l 5k 4l

sl A
PP C\} Voo o bl o0 r‘j 0 9y e RABLEE™) (‘ou‘ LSLAJ:*:’.L‘)T

ol 3y BB USG5 S e sl oy Ve 038 5 ps L b5l s
J}J@b\)ﬂd}&j C,.::}Mﬂ.a f}&)bﬁ&lﬁﬂlﬁ‘bkéb‘)b CM‘OM



\/\Y'lgS}\é)jCa?’:ro@

S ghdao V-1

o 3 oS els bl ol Wl ol e L i (sladite aglie (s
e s Ll S ot dAe)s Vel 28 JSSS FS) Spdy B oY
Conlad b ol Sglize 3 0, S pls b o ;S pls o (sl pends o pllan oS g
T e R N e A VI IS PR PP WP PYCHA PN
L gladde 5 o shlae adS dlons (615 5 ST 2 s LB GlacS 5
Jole 5 2l e 53 Gale3T a2y BB 5 S lan Ve 80k oS o Bl
W‘M(F/YY)LQJB- d.,\.a u.:ﬁL.GJ %#)‘SD)}?/? Laj‘j ""‘..J"puf

el glaesS 5 5 d S Y
EF £33 O 53 ol 0 03,51 (#) Jgdor ¢ opalis S 5 SladS )y 6l
SCWPEE N QPPN [PE S PP PRUP- S NGV PP SRS ST P PRPES
700 s gazms o5 5l O g 53 OT sl 457 ol 48 gazes o5 (315 (511> IS
3355 5SS ozl Kk ok plnil sla G le3T 55 L ol (61 1 ol ok
YW/PL e JS 5SS dlazl 0 0bke 5 0 s s o 0 5 ot 0k ke
Sl Lo 2 YL 2l o 0L 5 oo

Js Jus b SLS 5 IS S5 Jlasl ke () g SleMbl 4 4 55 L
S 53 ) ol o3 YAY Ll o sl Jie 5 Lo ys WAY Ll ol
el o33 BIY Gadis JST S 55 oS



VEOY Okl | 48 ojked | YA Jlo | O ! s3ladl la a9 3

(A2,3) D gladdbs )3 ulds oS 5 s N g

\AY

0 YY/Y 0 Y&/t ¢ \7A \
0/t \§3 Y/e Yy 0 \e/0 Y
Y/0 Ye/A t/0 Yy ¢ 0 Y
- - - - ¢ Y f
17A% ARYA% o/Y YY/A Y \Y/0 I
/Y Al &en YY/E \ ’ 4
Y/4 YN Y/A YY/A £/0 V/A \,Y
¢ YY/A ¢/ YY/A ¢ A/Y VLY

£/0

£/4 YY'/8 Y § VYV \,f

&M YV 1743 YY/A Y /A V,0

&IV Y/ Y YYA Y/0 . )5

0/\ YV £/0 YY/A ¢ i V.Y
Y/A Yen Y/A AAVA YANY U VLYY
AZA Ye/t Y/A YY LYY Ye/A IR
Y/A YY/v £/ YY/Y YAV U V7.0
/v Y/ /4 YY/¢ Y/vY Yoo A4
YA Yo/t /v YY/4 LYY 0 VLYY

120% Yo/v Y YY/vV £/0 ’ Y.t
Y/4¢ Y¢ Y/4Y YY/¢ T Y wﬁ’b
Olsass) BIENET)

Saan glaasl il

Ldds dwslie Y-

S I,le s b 9 5 o ol ke dde 93 Ol IS ol

5 sl i S Sl s 0 Sl Cllae o i Je 5> @

S g o 1y (5 0 S Wl g saren 05 Sl



\Ablgs}é)}&:r»@

2315 80l B pdy 3550 (6 e S 5 slai Vgene o p 5L e s @
03,5 sl o 2l 811 ol Bl 55 66 e L

SLeaS 5 53 ar s S 5 e o ar J§ U dlal ol e > @
el o fpdy J6

Je & Comed g 0l Jite 3 ki Jate 51 alds (S oSy @
el ST o
Slosle ol Jibe 5 i Gladde Ol SIS a5l

ol e 4y o ot sl sladie 3 0 S pls o gllan Ol 2l 3 @
ol S A G slol s

ol e 4 s 0k sl gladits )3 (JST JSSS 015 05 (ST @

b e 53 0 Sty S8 o pllan 151 @

Rl e 53 el (S 50s Sy el @

sl i S5 b gyl Jde 40 s L lads a5l (V) Jgd o

Ll

Solr e & G i sladie s Y g

Ld Je
- 4 i) - i) _
e
L Jke
4 4 1 4 1
2l

oeass slaasl sl

S S dmt 5 sk perr Y
IS5 &Sy 5 0L e 5 SITL Cols s @ 0L e 4 pls ] oK LaeSTL
L;lﬁdJ&Alej;pqolfx;r\ijéJ&EJ:.M@Q:.AL&J&QpA.;C\.G\



VEoY Ol | 40 oylad | YA Jlo| 011 e3badl sla iag s | VAS

V) el 55 S S e Ll ekl Ll LSS 3 USSRy el
el ol astls s 2aS 0T 4 o5 50 Slusl js a5 L el ge

S e D5 53 5 3,10 (gl Loal s U1l 5 Game DUlke LSl - o
Laply IS0 Sy ol L i pd o sl (3L (Jbe 5 (S S0l e L2
Al oo A (s SMged JS a )l b Dllas Sl 43S 50

b a0 o S, 5 ol dis Ols candie 4y Jiagl ool sl o
Slasl yg 0 b ks g bl 5 U 5SS eoliel 6y ) 53 Gl by o
03 L Ol el (gl 5 (658 0l s &b Gwaib gla i) olael ¢S
LT3 5 b gy Sl 6558 5 SR Badio S5 53 Lapls 0315 45 sazms sl
OLL 5o i (gilwesly Laesls Olen (69, » sduanb sla S, 3l eslazal b (65 esls
Jie Sl (gl Cdtie S gy Olgie 4 /AP b SBs b ol K )
5o N esliml 5 0338 53 el oS 5 5,8 53 b dd (e el S 5
53 53l el GaeaS 7 A5 (8l Bl 5 b o 53 ol R
3T U - S RO PN P F- S S P g VP P R
SHE ST bl e 53l 1 887 (S p0 > Sl oy a8 S a5 s el
bl Gadis 53 ol L3 5o uldl GeaS 5 plal  pelidl oS 5 e
e S5 By B ek Spls 5 Gadio e | (oS 5 g a1 ttleds
Aos3 Ve Gy 2,5 J oSS E S S b aalds DLST 5 o Ol ik 53 (5 5
S e Bl ks elds SLS S o 5l Ll ek Sy Ll
S U5SS Jla! Kk o plosit slad g3 53 ST Ol 1 555 ply palis
IS 548 o 3 ol Sl o p3 WAF Ly s ol ke 3 J g8 BB LS 5
5 omelds 3L 5s ol Jule s lie 55l Lo 3 PV L il Bsdio slapls IS
SR SG F e b g Je 53 S LS 015 e s ol 53 ek sl gladuke
sy 5 5SS 5 55 ol ddbe 53 b Sl 08 LS ply Copllas
bl or P el (S siE



\AVlgS}é)jCa?’)rw@

SRSy Gatio S JSSS #5015 o0 OT (s5lwesly 5 Gaiows ol s Sl eslizal L
DUy oy S5l b Gallas ualids SLST 5 St s 15 08 5,8 pls o las 5 51
SUlas 28l 4 e Wl oo IS5 5 SRl sl SRl Ol G bl
355 G sme

Sl g0 Ol 5 L Cnlie | (“5:“3}‘Jl§0‘}5@ﬂ32 opl aalsl gl
ropad ST OBl 1y sy se oS 5 sl ojlel oS pls 4 5 35 s e
dogr G Slp 9 303 BU Jde 53 5038 3k ys 1y o S ply ey sl Ol e
3,5 eslial (583 slagz 5 815 by B JSSS 55 S T e

él&o B3]t
.J)‘&Jﬁjétﬁf)w

ORCID
Nazanin Ghasemdokht https://orcid.org/0000-0001-8088-8027
Hamideh Razavi https://orcid.org/0000-0003-1837-7933

@l;.a

o oS poler - Jeel S sk (EalST )3 sbes wlale 36 (V) el oLl
O (ool pile 5 Gt (o (W AST ey 5 (Lo
. https://civilica.com/doc/1470533

23 st 305 S S jame dlale S5a 5 SO Gl Sy (o ((0F89) a5 0o gl
FA-FO (AP 5 ADIYS (oliy) anlilas . jlzel & o 2wd 5 ESOL Sy o e ol |
https://www.noormags.ir/view/fa/articlepage/1831571

5 S OB san oy gy 2 (VP2 0) L cmmn OLdlal 5 LS e (5155 5 Lo pdamms 15
wolilas (01 1 5345 05 (SSb Sllas 056 18 ST L) b 5287 (5 L 0T 4w lis
http://gjerp.irfarticle-1-Y#Y-YAY YY) (eolad/ cloCawlaw 5 Lo iny s
2748-fa.html

ol b sy 3,8 s b SSU slaply JiST sy (b (VPN Ll ¢ o o
g wgs b ol&ils )l owlis I8 4l


https://orcid.org/0000-0001-8088-8027
https://orcid.org/0000-0003-1837-7933
https://www.noormags.ir/view/fa/articlepage/1831571
https://orcid.org/0000-0001-8088-8027
https://orcid.org/0000-0003-1837-7933

VEoY Ol | 48 oylad | YA Jlo| 0151 eslasdl slaiag s | VAA

355 Ll 5 3 Jib S50 ale e Jde arn g (WFAY) Ldnws (gl 5 ool ol Ol b
MNP0 VO (O ) (calass] sla_in gty anlilas i g3Lazb)
https://doi.org/10.22054/ijer.2018.9516

Sllas sl Jol go (i) 5 ) Amal (VF )L o o3l o 5 LS5 ¢ Slamin =S
i o S ko 3 s aolilzs (\WAA-VYA) (oalgiin sla,Sal, 61, 5 S ol & gne
https://sid.ir/paper/960456/fa f\-5¥ &

bl glao U aslilas . 528 SSL ol 3 ol b SUlas HLT.OYAF) S ¢ gl e
https://www.noormags.ir/view/ar/articlepage/1195710 (\¥d-\¥\ ) Ff

Mg IS dlez| L(V149) L el csulge silaae cosl) 25 5 Golodars (G
ildits aslilzs (Olaslidl Sl Okl j3 S ST gls a3 $SSL ol s,
https://sid.ir/paper/402625/fa \++ V& O\ F (cslaz/
WWW.CHILIT . (VF1) .01l (655 0 SSL o8 s

References
Abdou, H. A., Tsafack, M. D. D., Ntim, C. G., & Baker, R. D. (2016).

Predicting creditworthiness in retail banking with limited scoring data.
Knowledge-Based Systems, 103, 89-103.
DOI: 10.1016/j.knosys.2016.03.023.

Abdou, H., Pointon, J., & EI-Masry, A. (2008). Neural nets versus
conventional techniques in credit scoring in Egyptian banking. Expert
Systems with Applications, 35(3), 1275-1292.
DOI:10.1016/j.eswa.2007.08.030

Afsharnia, E. (2021). The effect of Sayad system in reducing the issuance of
bounced checks, 4th International Conference and 5th National
Conference on Law and Political Science, Tehran.
https://civilica.com/doc/1470533.[In Persian]

Akkog, S. (2012). An empirical comparison of conventional techniques,
neural networks and the three stage hybrid Adaptive Neuro Fuzzy
Inference System (ANFIS) model for credit scoring analysis: The case of
Turkish credit card data. European Journal of Operational Research,
222(1), 168-178, DOI:10.1016/j.ejor.2012.04.009.

Baesens, B., Van Gestel, T., Viaene, S., Stepanova, M., Suykens, J., &
Vanthienen, J. (2003). Benchmarking state-of-the-art classification



WA | 5o 5 codpuld

algorithms for credit scoring. Journal of the operational research society,
54(6), 627-635, https://www.jstor.org/stable/4101754.

Basel, I. 1. (2004). Basel Committee on Banking Supervision, Bank for
international settlements. BIS Economic Papers, (46).
DOI:10.4236/me.2012.371009.

Bekhet, H. A., & Eletter, S. F. K. (2014). Credit risk assessment model for
Jordanian commercial banks: Neural scoring approach. Review of
Development Finance, 4(1), 20-28, DOI:10.1016/j.rdf.2014.03.002.

Berger, A. N., Espinosa-Vega, M. A., Frame, W. S., & Miller, N. H. (2011).
Why do borrowers pledge collateral? New empirical evidence on the role
of asymmetric information. Journal of Financial Intermediation, 20(1),
55-70, DOI:10.1016/}.jfi.2010.01.001.

Chang, S., Kim, S. D., & Kondo, G. (2015). Predicting default risk of
lending club loans. Machine Learning, 1-5.
http://cs229.stanford.edu/proj2015/199_report.pdf.

Chang, Y. C,, Chang, K. H., & Wu, G. J. (2018). Application of eXtreme
gradient boosting trees in the construction of credit risk assessment
models for financial institutions. Applied Soft Computing, 73, 914-920,
DOI:10.1016/j.as0c.2018.09.029.

Davydenko, S. A., & Franks, J. R. (2008). Do bankruptcy codes matter? A
study of defaults in France, Germany, and the UK. The Journal of
Finance, 63(2), 565-608, DOI:10.1111/j.1540-6261.2008.01325.x.

Degryse, H., Karapetyan, A., & Karmakar, S. (2021). To ask or not to ask?
Bank capital requirements and loan collateralization. Journal of
Financial Economics, 142(1), 239-260.
DOI:10.1016/j.jfineco.2021.05.017.

Demsar, J., Curk, T., Erjavec, A., Gorup, C., Hogevar, T., Milutinovi¢, M.,
... & Zupan, B. (2013). Orange: data mining toolbox in Python. the
Journal of machine Learning research, 14(1), 2349-2353.
https://jmlr.org/papers/volumel4/demsarl3a/demsar13a.pdf.

Dzik-Walczak, A., & Heba, M. (2021). An implementation of ensemble
methods, logistic regression, and neural network for default prediction in
Peer-to-Peer lending. Zbornik radova Ekonomskog fakulteta u Rijeci:
Casopis za ekonomsku teoriju i praksu, 39(1), 163-197.

DOI: ://doi.org/10.18045/zbefri.2021.1.163.

Hand, D. J., & Henley, W. E. (1997). Statistical classification methods in

consumer credit scoring: a review. Journal of the Royal Statistical



VEY Ol | 40 oylad | YA Jlo| 8151 e3badl sla fags | V4

Society: Series A (Statistics in Society), 160(3), 523-541,
https://www.jstor.org/stable/2983268.

He, H., Zhang, W., & Zhang, S. (2018). A novel ensemble method for credit
scoring: Adaption of different imbalance ratios. Expert Systems with
Applications, 98, 105-117, DOI:10.1016/j.eswa.2018.01.012.

Imtiaz, S., & Brimicombe, A. J. (2017). A better comparison summary of
credit scoring classification. International journal of advanced computer
science and applications, 8(7), DOI:10.14569/IJACSA.2017.080701.

Iran bank website, www.worldbank.org (2022).

Karimi Vardanjani, & Hassanzadeh. (2021). Extraction and ranking of the
factors causing the outstanding claims of the banking system and
providing suggested solutions (1390-1398). Financial Management
Strategy, 9(2), 63-41, https://sid.ir/paper/960456/fa. [In Persian]

Khoshnod, Z. (2019). Prerequisites for the functioning of the centralized
system for the registration of movable assets in the promotion of banks'
risk management and access to credit. the process, 85 and 86, 45-69,
https://www.noormags.ir/view/fa/articlepage/1831571. [In Persian]

Kumar, M., & Yadav, G. C. (2013). Liquidity risk management in bank: a
conceptual framework. AIMA journal of management & research, 7(2/4),
0974-497.

https://apps.aima.in/ejournal_new/articlesPDF/Manish-Kumar.pdf.

Lahsasna, A., Ainon, R. N., & Teh, Y. W. (2010). Credit Scoring Models
Using Soft Computing Methods: A Survey. Int. Arab J. Inf. Technol.,
7(2), 115-123.
https://www.researchgate.net/publication/220413948_Credit_Scoring_
Models_Using_Soft_Computing_Methods_A_Survey.

Lee, T. S., Chiu, C. C., Lu, C. J., & Chen, I. F. (2002). Credit scoring using
the hybrid neural discriminant technique. Expert Systems with
applications, 23(3), 245-254.

DOI:10.1016/S0957-4174(02)00044-1.

Love, I., Martinez Peria, M. S., & Singh, S. (2016). Collateral registries for
movable assets: does their introduction spur firms’ access to bank
financing?. Journal of Financial Services Research, 49(1), 1-37.

DOI: 10.1007/s10693-015-0213-2.

Mahapatra, B. (2012). Implications of Basel Il for capital, liquidity and
profitability of banks. RBI Monthly Bulletin.

https://www.bis.org/review/r120305b.pdf.


http://www.worldbank.org/

\%\l&}@)}“)rﬁ:@

Malekipirbazari, M., Aksakalli, V. (2015). Risk assessment in social lending
via random forests. Expert Systems with Applications, 42, 4621-4631.
DOI: 10.1016/j.eswa.2015.02.001

Mehrabi,L. (2014). statistics of non-current claims in the country's banking
system. Economic News Quarterly, 144, 1394, 131-135.
https://www.noormags.ir/view/ar/articlepage/1195710. [In Persian]

Mirza, N., Rahat, B., Nagvi, B., & Rizvi, S. K. A. (2020). Impact of Covid-
19 on corporate solvency and possible policy responses in the EU. The
Quarterly Review of Economics and Finance.
DOI:10.1016/j.qref.2020.09.002.

Mohammadi, M., Karimzadeh, M., & Mahdi, B. (2019). the probability of
default of the first small loan bank in Herat province Afghanistan.
Economic Modeling, 14, 79-100.

https://sid.ir/paper/402625/fa. [In Persian]

Polikar, R. (2006). Ensemble based systems in decision making. IEEE
Circuits and systems magazine, 6(3), 21-45.
DOI:10.1109/MCAS.2006.1688199.

Rashid, A., & Jabeen, S. (2016). Analyzing performance determinants:
Conventional versus Islamic banks in Pakistan. Borsa Istanbul Review,
16(2), 92-107, DOI: 10.1016/j.bir.2016.03.002.

Sedihgi, A.(2020). Analyzing risk of default of loans by considering
behavioral payback. M. Sc. Thesis. Ferdowsi University of Mashhad. [In
Persian]

Sezawar, Khazaei, & Islamian. (2021). Examining the phenomenon of bank
arrears and comparing it with some countries (with an emphasis on the
role of the law on usury-free banking operations in Iran). Quarterly
journal of economic research and policies, 29(97), 263-282.
http://qjerp.ir/article-1-2748-fa.html. [In Persian]

Steijvers, T., Voordeckers, W., & Vanhoof, K. (2010). Collateral,
relationship lending and family firms. Small Business Economics, 34(3),
243-259, DOI:10.1007/s11187-008-9124-z.

Tarrahian, A., & Asadi, S. (2018). Development of the Basel legal capital
model in economic recession conditions. Iranian Journal of Economic
Research, (76)23, 159-184, https://doi.org/10.22054/ijer.2018.9516. [In
Persian]

Trad, N., Trabelsi, M. A., & Goux, J. F. (2017). Risk and profitability of
Islamic banks: A religious deception or an alternative solution?.



VEoY Ol | 48 oylad | YA Jlo| 01 51 eslasdl sla iags | V4Y

European Research on Management and Business Economics, 23(1), 40-
45, DOI: 10.1016/j.iedeen.2016.09.001.

Tsai, K., Ramiah, S., & Singh, S. (2014). Peer lending risk predictor. CS229
Autumn, DOI:10.13140/2.1.4810.6567.

Tsai, M. C,, Lin, S. P., Cheng, C. C., & Lin, Y. P. (2009). The consumer
loan default predicting model-An application of DEA-DA and neural
network. Expert Systems with applications, 36(9), 11682-11690, DOI:
https://doi.org/10.1016/j.eswa.2009.03.009.

Wang, G., Hao, J., Ma, J., & Jiang, H. (2011). A comparative assessment of
ensemble learning for credit scoring. Expert systems with applications,
38(1), 223-230, DOI:10.1016/j.eswa.2010.06.048.

World bank website, www.worldbank.org (2022).

Wu, D., & Olson, D. L. (2010). Enterprise risk management: coping with
model risk in a large bank. Journal of the Operational Research Society,
61(2), 179-190, DOI:10.1057/jors.2008.144.

Yeh, I. C., & Lien, C. H. (2009). The comparisons of data mining techniques
for the predictive accuracy of probability of default of credit card clients.
Expert systems with applications, 36(2), 2473-2480.

DOI: 10.1016/j.eswa.2007.12.020.

Zheng, C., & Zhang, J. (2021). The impact of COVID-19 on the efficiency
of microfinance institutions. International Review of Economics &
Finance, 71, 407-423, DOI:10.1016/j.iref.2020.09.016.

(Il g S5 53 el Sy e L(VF1Y) Lodba (6 g0y 30 e Who ool 4 Sbow!

NY-NOV ((40) WA Ol (3l sl a3

Iranian Journal of Economic Research is licensed under a Creative
Commons Attribution.NonCommercial 4.0 International License.


http://www.worldbank.org/

Volume 28, Issue 95, Summer 2023, 193-236 PRESS
ijer.atu.ac.ir
DOI: https://doi.org/10.22054/ijer.2023.71810.1164

—— Iranian Journal of Economic Research—-————- £ ATU
DM

Investigating the Impact of Macroeconomic Factors
on the Iranian Stock Price Index by Using Averaging
Methods

PhD Student in Financial Economics, Faculty of
Saman Hatamrad Economics and Management, Tabriz University,
Tabriz, Iran

. W.E. Nelson Professor of Financial Economics,
Bahram Adrangl University of Portland, Portland, the USA

Professor of Financial Economics, Faculty of
Hossien Asgharpur Economics and Management, Tabriz University,
Tabriz, Iran

Professor of Financial Economics, Faculty of
Jafar Haghighat * Economics  and  Management, Tabriz
University, Tabriz, Iran

Abstract

The present research aimed to investigate the relationship between
Iran’s stock price index and nine macroeconomic variables during
1996-2019. Three methods were employed to reduce uncertainty,
namely three Bayesian averaging methods (BMA, BMS, BAS),
weighted average least squares (WALS), and Vselect. The
experimental results of the Bayesian methods and WALS showed that
the exchange rate and the consumer price index are the most important
variables among the nine macroeconomic variables considered in the
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model. Moreover, the results revealed that the exchange rate has a
minor impact on the stock price index, while the stock price index
exerts a substantial effect on the exchange rate. The findings of
Vselect validated the conclusion that these two variables are the
primary drivers of stock price estimation and are present in nearly all
predictive models

1. Introduction

The harmonization of financial markets with the macroeconomic
sector is crucial for stabilizing the economy and achieving the adopted
policies. In recent years, several significant studies have been
conducted on financial markets, particularly the stock market,
highlighting their pivotal role in allocating capital resources
efficiently in advanced economies. Empirical evidence supports the
view that financial markets have evolved in tandem with all sectors of
the economy. Therefore, it can be argued that financial markets
constitute one of the most vital components of any country’s economy.
Throughout history, major economic crises have resulted from the
collapse of financial markets, which underscores their critical
significance. The financial market comprises several components,
with the stock market being a crucial part. Economists view it as a
barometer of a country’s economic health due to its ability to reflect
macroeconomic asset prices more accurately than other markets. The
uncertainty surrounding stock prices in stock markets is a significant
aspect of the entire economy, capable of generating and disrupting
unsustainable growth. For investors, the risk of participating in an
investment is a crucial consideration. To comprehend total risk, it is
beneficial to examine two aspects: systematic and non-systematic risk.
The present study aimed to examine the impact of economic factors
on stock market prices in Iran with the high degree of risk involved.
There is a consensus among economists that asset prices are
responsive to economic news, and that stock prices and economic
factors are strongly interconnected. Thus, this research investigated
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the potential impact of macroeconomic factors on the Iranian stock
price index from 1996 to 2019 using Bayesian averaging methods,
followed by an analysis of the effect size of each variable through the
weighted average least square method (WALS).

2. Materials and Methods

Researchers often draw conclusions based on the assumptions of their
selected model, assuming that it can accurately predict real-world
situations. However, this approach may overlook true uncertainty,
leading to non-conservative conclusions. Statistical models comprise
two parts: variables and assumptions, and the model selected based on
these assumptions to estimate the variables. Uncertainty exists at both
levels. For instance, a researcher estimating the impact of influential
factors on an independent variable may choose a model based on their
assumptions and report their estimates. But is this the best answer?
Another researcher with different assumptions may opt for a different
model with lower variance and error. In other words, numerous
models may fit the sample data equally well but with different
coefficient estimates and standard errors. Bayesian model averaging
(BMA) is a robust method that aims to remove uncertainty. It assesses
the robustness of results to alternative specifications by computing
posterior distributions for coefficients and models. This study
employed three models of BMA, BMS, and BAS, using various
averaging methods to verify the reliability of the results. Moreover,
two non-Bayesian methods, namely WALS and Vselect, were used to
select the best variables for predicting the optimal models.

3. Conclusion

This study tried to investigate the relationship between Iran’s stock
market index and nine macroeconomic variables during 1996-2019
by using the models that identify and limit uncertainty. The models
selected include three Bayesian averaging models as well as WALS
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and Vselect which were used to verify the results obtained. The results
indicated that only two variables, the exchange rate and consumer
price index, are statistically significant when assuming a uniform
distribution of the prior distribution function, which is the assumption
of the BMS method. The remaining variables are not statistically
significant. Furthermore, the estimates derived from the BMA and
BAS models were quite similar, with the exception of less important
variables. However, the similarity decreased in the BAS method.
Moreover, WALS and Vselect confirmed the results obtained from all
the three methods.

Keywords: Stock Price, Bayesian Model Averaging, Weighted
Average Least Squares

JEL Classification: G10, G15, G19
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