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 ABSTRACT 

This study aimed to evaluate the role of the banking system, particularly monetary 

policies and the provision of bank facilities, in recession and boom periods, on 

employment in the labour market. The study considered several key variables, 

including employment, the bank and financial development index, the volume of 

facilities provided to the private sector, the bank facilities rate, the wage rate, the 

workforce, capital stock, liquidity, the degree of economic openness, the inflation 

rate, direct foreign investment, government expenditures, and oil revenues. The 

research utilized the smooth transfer regression (STR) model to assess the rela-

tionship between these variables from 1989 to 2016. The findings revealed a non-

linear correlation between banking variables and employment. Within the nonlin-

ear model, it was observed that a 2.87% increase in the inflation rate had a signifi-

cant and distinct impact on employment in relation to banking indexes such as 

money market development, the volume of facilities granted, and liquidity. The 

study identified a weak effect of monetary policy indicators and bank facilities on 

employment in the country, highlighting an inadequate association between mone-

tary policies and workforce supply and demand in the national labour market. 
 

 

1 Introduction 
 

The top priority for policymakers and authorities in every country is to promote economic growth and 

development. The success of decision-making by these authorities depends on the positive and nega-

tive effects of these decisions on economic growth and development. Therefore, it is crucial for au-

thorities to identify the variables and factors that influence the economic growth of the country before 

making any decisions, ensuring that informed and fruitful decisions are made [4]. Among the most 

significant factors influencing the economic growth of developing countries are employment and la-

bor share. However, unemployment and underemployment remain major socioeconomic issues in 

many countries. In recent years, various sectors have not grown in line with the workforce supply, 

leading to an imbalance between labor demand and supply within the economic structure of the coun-

try. This imbalance can be attributed to flawed decision-making approaches by the authorities. Conse-

quently, the mismatch between labor supply and demand has become a key factor contributing to fluc-
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tuations in the unemployment rate, posing an ongoing challenge for the country's labor market. The 

labor market is one of the four most crucial markets in the economy, and its complexity is heightened 

due to its involvement with human beings. Unlike other markets, the labor market exhibits demand 

and supply curves, and numerous studies have highlighted an increasing gap between labor supply, 

demand, and the number of unemployed individuals. Notably, there are distinct differences in the be-

havior of women and men within the labor market, particularly in terms of education levels, resulting 

in reduced working hours for men compared to women. Some economists argue that one of the prima-

ry causes of rising unemployment in recent years is the increased active population in the country [1-

6]. According to this perspective, the unemployment rate of 12.4% in 2016 was not solely attributed 

to a decrease in the employed population but rather to an increase in the active population. Changes in 

men's education levels constitute a crucial variable for analyzing labor market developments in Iran. 

Studies indicate that labor supply increased from 7.8 million in 1966 to 9.8 million in 1976, represent-

ing an annual growth rate of 2.3%.  

Subsequently, labor supply expanded by 2.7% during 1976-1986, reaching 12.8% and exhibiting sig-

nificant growth compared to previous decades. By 1996, the labor supply had reached 16 million, 

showcasing a 2.3% growth compared to 1986. Finally, according to the latest available data in 2006, 

the country's labor supply had reached 23.5 million, with 3.6 million women among them. In 2016, 

the unemployment rate was reported as 12.4%, and the number of employed individuals was stated to 

be 22.6 million. Simultaneously, the active population ready for work in 2016 amounted to 

25,800,000. As previously mentioned, the labor market is influenced by both supply and demand. 

However, the demand side of the labor market has not aligned with the supply side, resulting in a gap 

between supply and demand that forms the basis for involuntary unemployment in the economy. Giv-

en significant changes in the labor market structure in recent years, particularly within the educated 

stratum, monetary policies alone cannot sufficiently alter the employment status in the country. Pro-

jections indicate that Iran's job applications will increase by 2.5% annually in the coming years, un-

derscoring the importance of creating occupations and fostering economic activities to attract the 

workforce, especially young job seekers, more effectively than before. The enduring high unemploy-

ment rate in the country is primarily attributed to an imbalance in the labor market, characterized by 

an excess of labor supply over demand, which stems from long-term population changes over the past 

decades and the presence of a young population [7-16]. Another contributing factor could be the eco-

nomic problems and the lack of sustained economic growth required to attract this workforce to the 

labor market. Additionally, the labor market in Iran faces the persistent challenge of high youth un-

employment rates that have not reduced to single-digit figures. Over the years, the composition of 

unemployment has shifted, with an increasing proportion of unemployed individuals being graduates 

(from 10% in 2001 to over 41% in 2016).  

This indicates a changing nature of the labor market, necessitating the development and implementa-

tion of occupation creation policies that cater to the needs of these academically educated applicants. 

This trend has continued during the period of 2016-2017 as well, as evidenced by statistics provided 

by the Iranian statistics centers, which demonstrate an increase in the number of unemployed universi-

ty graduates and individuals with academic degrees [17-23]. The main focus of this study is to exam-

ine the factors influencing changes in the structure of the labor market within the country's economy 

and to determine whether the volume of bank facilities significantly impacts the labor market in terms 

of workforce supply and demand. Given the asymmetrical relationship between bank facilities, bank 

lending policies, and economic fluctuations, the study utilizes non-linear models, including smooth 

transfer regression (STR) and Markov Switching (MS), to evaluate the effect of bank facilities on 
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employment. This article consists of five sections. The subsequent section provides the research back-

ground for the topic, followed by an evaluation of the theoretical literature in the field in the third 

section. The fourth section presents the experimental model employed in the study. Finally, the re-

search concludes with a discussion of the findings and policy recommendations in the last section. 

 

2 Research Background  
 

Koich evaluated the impact of bank facilities on employment using nonlinear models and concluded 

that different behaviour of employment variable in two regimes during 1990-2014. In the first regime 

(boom regime), the variables of bank facilities, capital stock, economic value added (EVA) and mini-

mum wage per capita had the highest impact on growth, respectively. In the second regime (recession 

phase), the variables of minimum wage per capita, capital stock, EVA, and bank facilities had the 

highest effect on growth, respectively [23-28]. In another research, Morgan assessed the relationship 

among bank facilities interest rates, value added and employment. According to economists, capital is 

one of the most important factors for production in societies, in a way that its shortage is always rec-

ognized as the major problem in various economic sections. In the aforementioned research, Morgan 

reported a significant and positive relationship between the bank interest rate and the variables of val-

ue added and employment. In addition, a bilateral correlation was obtained between the bank interest 

rate and the variables of value added and employment with the use of Granger causality test. Applying 

the generalized method of moments (GMM), Rabiul assessed the effect of the development of banks 

and stock markets on the economic growth of 80 developing countries during 1973-2002. According 

to the results, banks and stock markets had both separate and aggregate positive and significant effects 

on economic growth. Therefore, the existence of banks along with stock markets is important for ac-

celeration of long-term economic growth in developing countries. In addition, it has been determined 

that the relationship between financing and economic growth is nonlinear, which implies that finan-

cial development is more beneficial for underdeveloped countries. As such, developing countries 

should adopt policies that simultaneously develop their banks and stock markets. In another study, 

James evaluated the mechanism of association between bank development and economic growth in 

Malaysia by using six equations [29-31].  

The results from the estimation of these equations demonstrated that banking development has led to 

high economic growth in Malaysia through increased savings and private investment. In addition, his 

results confirmed the indigeneity of banking development and growth, showing that financial devel-

opment has led to economic growth through increased efficiency of investment. In 2010, Ridhwan et 

al. [23] assessed the impact of monetary policies on actual economic activities using a meta-analysis 

approach. In this study, the scholars aimed at recognizing the various causes of the effect of monetary 

policy on economic growth. To this end, vector autoregressive (VAR) models were employed, and the 

results demonstrated that capital accumulation, financial deepening, inflation rate, and size of the 

economy were important factors for explaining changes in the impact of monetary policies on produc-

tion over time. Furthermore, differences in the type of models used in primary studies significantly 

explained the diversity of this effect.  In an article on bank lending channel and monetary transmis-

sion, Matousek and Sarantis concluded that while there is evidence of bank lending channel in all 

countries, its intensity differs from country to country. According to these scholars, it seems that the 

size of the bank and liquidity play the most role in the reaction of banks to monetary policy changes. 

The macroeconomic implications of bank lending channel were assessed in the mentioned study as 

well, presenting evidence of a relationship between the total loan supply and actual economic activi-

ties in Eastern and Central Europe countries. In 2017, Nazarzadeh [11] evaluated the effect of bank 
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facilities on the employment level of major economic sectors in the provinces of the country. In this 

research, the time interval used was 2001-2014, and GMM was exploited for data analysis. According 

to the results, while the variable of bank facilities had a negative impact on employment in agriculture 

and service sections for all provinces of the country, it had a positive effect on the industry section. 

On the other hand, the variable of value added had a negative effect on employment in the agricultural 

sector, whereas it had a positive impact on the sectors of industry and services. In addition, the results 

related to the divisions made in provinces based on unemployment show that the variable of bank 

facilities has negative and equal impact on the employment of both groups with the high and low un-

employment rate in the agricultural sector.  

However, this issue has a positive impact on both groups in the industrial sector. Nevertheless, the 

effectiveness is higher in the group with a higher unemployment rate, compared to the group with a 

lower unemployment rate. In the services sector, the results showed that bank facilities had negative 

and positive on the employment of the groups with higher and lower unemployment rates, respective-

ly. In 2016, Bashuki [2] assessed the effect of bank facilities granted to employment in Zanjan prov-

ince's economic sectors. To this end, a panel data model was applied for a sample of provincial banks 

(including 12 banks that played a role in providing bank facilities) for the maximum available data 

and the period of 2005-2013. In this research, employment was applied as a dependent variable, 

whereas value added of economic sectors and obligatory and non-obligatory facilities were used as 

independent variables. According to the results of the study, while granting obligatory facilities had 

no significant impact on occupation creation, there was a significant relationship between non-

obligatory facilities and employment in the agricultural sector. On the other hand, no significant asso-

ciation was observed between non-obligatory facilities and employment in the services sector, and 

granting non-obligatory facilities had no effect on occupation creation in this field. Therefore, it could 

be concluded that granting non-obligatory facilities has the highest impact on employment creation in 

the industrial sector. In addition, value added of the services and industrial sectors has a positive and 

negative effect on occupation creation, respectively.  

Meanwhile, the non-obligatory facilities in the industrial sector have a higher impact on occupation 

creation, compared to value added. In research, Amini [24] analysed the labour market and employ-

ment policies of the Iranian economy with an emphasis on the fourth economic, social and cultural 

development plan of Iran. In this study, Amini pointed out that the specific demographic structure of 

the country and the high supply of labour on one hand, and the lack of access to existing job opportu-

nities, as well as the lack of facilities that fit the characteristics and needs of the workforce on the oth-

er hand have led to the recognition of unemployment as the most important socio-economic challenge 

of Iran, affect, affecting other socio-economic variables as well. Among the five markets of the econ-

omy (labour market, capital market, money market, security market, and markets for goods and ser-

vices), the labour market plays a pivotal and determining role in regulating supply and demand rela-

tions of labour and creating balance in macroeconomic variables (e.g., employment). In addition, this 

market is distinguished from other markets due to the involvement of human agents in the supply and 

demand of this market. Positive consequences and effects of socio-economic balance in the labour 

market are such that it has attracted the attention of economists, policymakers, and politicians. This 

study aimed to provide a comprehensive analytical image of the labour market and economy of Iran 

and review the performance of occupation creation policies in the form of economic development 

programs of the country, which can be used to improve population planning and policies, occupation 

and development during the years of the fifth development plan. Applying exploratory and descriptive 

methods, we evaluated the process of changes in the workforce and key indicators of the country's 
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labour market during 1989-2010. In 2012, Saeedi assessed the effect of bank facilities on employment 

in Golestan Province, Iran. This research was applied in terms of goal and descriptive-survey regard-

ing the method. In addition, data analysis was performed using regression analysis and panel data 

model. The statistical population included the payment credits of all active banks (a total of 16 spe-

cialized and commercial banks) during 1998-2006. Data collection was carried out by assessing the 

annual financial documents and statements of commercial and specialized banks. According to the 

results, labour plays the highest role in the economic growth of the province and is positive in line 

with theoretical expectations.  

On the other hand, obligatory facilities had little impact on employment in the province, whereas non-

obligatory facilities played a more positive role in this regard. Tayebi et al. [6] evaluated the impact of 

bank facilities on occupation creation in the economic sectors of Iran. In addition, they assessed the 

impact of the allocation of bank facilities of the country to agricultural, industrial and services sectors 

and measuring the employment trend in these areas during 1973-2006. In this regard, the net employ-

ment rate of bank facilities in the economic sectors of the country was calculated during this period by 

introducing and formulating pure employment indices in the form of occupation creation and job de-

struction. In total, due to the allocation of bank facilities to the industry and mine, agriculture and 

services sectors, the highest and lowest annual means of occupation creation were observed in the 

sectors of agriculture and services, respectively. However, the results were indicative of fluctuation in 

the performance of the banking system of the country regarding occupation creation in sectors, espe-

cially services, in a way that this type of facilities led to job destruction in the mentioned period. An 

overview of previous studies shows the lack of attention to the labour supply and demand sector and 

labour market structure and the impact of bank credits on the labour market structure in Iran. In fact, 

the majority of studies have focused on workforce supply and effective factors in this respect. There-

fore, we aimed to evaluate the effect of bank credits on labour market structure. 

 

3 Theoretical Foundations and Framework 
 

In general, the economy of each society is divided into two actual and financial parts. Gross domestic 

product (GDP) or the size of the economy is the actual part of the economy. Economic growth and 

development are interpreted as growth in the actual sector. All major variables of national accounts 

(e.g., capital consumption and formation) represent the activities performed in the actual sector of the 

economy. The financial sector is the other side of the economy, which in fact supports and facilitates 

the activities of the actual sector of the economy. The financial sector should not endanger or substan-

tially compromise the actual sector of the economy.  

Basically, the optimal performance of the economic system in any society depends on the existence of 

two efficient, complementary, powerful and supervised actual and financial sectors. In order to estab-

lish an optimal economic system, it is necessary for these two sectors to work together since the un-

productive performance of one of these two sectors will negatively affect the functioning of the other 

sector. Therefore, the stable and long-term balance of any economic system is obtained when the two 

sectors act with their internal connections in balanced conditions. Accordingly, it could be expressed 

that the financial sector injects life into the actual sector of the economy. Here, the financial develop-

ment is interpreted as the development of the monetary sector or system (i.e., markets, institutions, 

and financial instruments) used to create and exchange claims. This issue provides incentives for 

transferring the money of savers to applicants. Financial systems include institutions that trade finan-

cially in an institutional framework known as the financial market. The efficient and stable operation 

of both financial and actual sectors in each economic system provides conditions for sustainable eco-
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nomic growth. In a model of “allocation of Arrow-Debreu resources”, there is no need for financial 

institutions to move toward Pareto optimality. In addition, the Modigliani-Miller theorem (M&M) is 

used to support the issue of lack of effectiveness of the monetary and banking structure: while house-

holds can select a basket of assets, the financial intermediary cannot add added value to this selection. 

In the Arrow-Debreu model, with the assumption that firms and households have unlimited access to 

perfect markets, banks will have zero gains, and the size and composition of the bank's balance sheet 

will not affect other economic factors.  

The extreme views that the money and banking market optimally allocates resources alone is clearly 

in conflict with real and historical experiences. In the real world, there is a need for these institutions 

due to deficiencies in markets, such as transaction costs and information asymmetry. By decreasing 

these costs, financial intermediaries can follow an optimal saving-investment program to efficiently 

allocate resources. In the majority of economic systems, the bank is the centre of the financial and 

payment system and plays an important role in the process of saving, identifying investment opportu-

nities and diversifying risk. Therefore, the size, structure, and efficiency of the banking sector are 

considered as a dimension of financial development. The profitability of banks, repayment credits, 

and easy access of the private sector to bank credits are discussed in this section. By providing the 

resources required for actual investment, banks affect economic growth by playing a mediating finan-

cial role (McKinnon & Shaw [18]). The presence of an efficient banking system is a necessary and 

effective tool for the economic development of the country. Banks are the pulse of financial activities, 

and the situation governing them has an important impact on other sectors of the economy of a socie-

ty. Banks facilitate trade and business exchanges by organizing and directing receipts and payments, 

thereby expanding markets and economic growth. Banks are the main provider of financial resources 

for actual sectors of the economy (industry and mine, agriculture, housing and construction, and 

commerce and services). Along with their core function, banks’ main motivation in optimal resource 

allocation and provision of different services to customers is earning revenues and profits similar to 

other economic entities. Given the special role of banks in the economic system of countries, the oc-

currence of any shock, disturbance, or inefficiency in the economic system directly affects the activi-

ties of banks and financial institutions. In addition, the occurrence of phenomena such as high infla-

tion or shocks and severe price fluctuations in other markets (e.g., gold or currency) directly and indi-

rectly affects the volume and composition of resources, operating costs, full cost and the profitability 

of banks. Similar to any other business, the main objective of banking management is to earn profits. 

The fundamental requirement of all profit-making activities is profitability. At a macro level, a profit-

able and strong banking system can resist the negative momentum in the market and stabilize the fi-

nancial system of an economy. 

 

4 Estimation of Empirical Research Model 
 

This study aimed to evaluate the role of the banking system and, in particular, monetary policies and 

the provision of bank facilities during the era of recessions and booms on employment in the labour 

market. In order to estimate the relationship between the variables of the research using the time series 

data model, the dependent variable of this research was employment, whereas its independent varia-

bles included economic growth, bank and financial development index, the volume of facilities grant-

ed to the private sector, the rate of bank facilities, the wage rate, capital, liquidity, level of economic 

openness, inflation, foreign direct investment, government expenditures, and oil revenues. In this 

study, Eviews8 and Ox-Metrics were applied. In addition, data were collected through the library 
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method (document branch) since the information related to the research variables were extracted from 

seasonal data during 1989-2016 and the model was designed based on this information. It should be 

noted that all research variables were seasonally adjusted by the X-12 filter. 

 

4.1 Unit Root Test  

Before modelling the research, the durability of the variables was assessed by augmented Dickey–

Fuller (ADF) test to prevent false regressions in the study. Using the tests, we determined whether the 

time series used had durability (zero accumulation rank) or convergence (non-zero accumulation 

rank). To this end, the unit root test was performed on the research variables. The root test of the unit 

was carried out in the presence of y-intercept and trend terms. The results of Table 1 showed that the 

zero-hypothesis based on the presence of unit root for variables was rejected due to the significance 

level below 0.05. Therefore, the variable’s durability was confirmed.  
 

Table 1: Unit Root Test of Variables 
ADF Test 

Variable 
Probability Test statistic 

0.008 -4.45 Economic growth 

0.005 -3.57 Occupation growth 

0.012 -4.48 Bank and financial development index 

0.002 -3.28 Facilities granted to the private sector 

0.006 -4.12 Bank facilities rate 

0.019 -3.17 Wage rate 

0.002 -4.60 Capital growth 

0.005 -3.49 liquidity growth 

0.027 -2.98 Degree of economic openness  

0.000 -5.30 Inflation rate 

0.000 -4.43 Foreign direct investment 

0.012 -3.34 Oil revenues growth  

0.002 -5.49 Government expenditure growth  

Source: results obtained from research  
 

4.2 Estimation of Empirical Research Model 
 

In this study, we used the smooth transfer regression (STR) model, which is a non-linear model, to 

assess the asymmetric effects of bank facilities on employment in the labor market in Iran. These 

models are completely flexible and can display different forms of nonlinear behavior. To specify a 

non-linear model, the following stages must be performed:  

1- Specifying a linear model and testing the hypothesis of zero-linearity versus non-linearity using 

different transition variables 

2- Determining the type of nonlinear model for model estimation after ensuring the nonlinearity of the 

model and determining the best transition  

As a starting point, the linear model was estimated to model the nonlinear behavior of employment 

Akaike and Schwarz criteria). In the next stage, the null hypothesis of linearity versus non-linearity 

was assessed based on the modeling process. Following the work of Granger and Terasvirta the line-
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arity assumption of the relationship between the variables was tested against two nonlinear parameters 

of the logistic regression model (LSTR) and nonlinear exponential regression model (ESTR). 

𝑌𝑡 = 𝛽0
′ 𝑍𝑡 + ∑ 𝛽𝑗

′�̃�𝑡𝑆𝑡
𝑗

+ 𝑢𝑡

3

𝑗=1
, 𝑡 = 1,2,3, … , 𝑇 (1) 

Where, 𝑢𝑡~𝑖𝑖𝑑(0, 𝜎2) is the zt of a vector of the descriptive variables, 𝑧𝑡 = (1, �̃�𝑡
′)′ is the z̃t of a vector 

(m×1), st is the transition variable and F is the transition function, value of which is limited to the 

range of 0-1 and can be either in the logistic or exponential form. In constructing STR models, the test 

is performed as follows: 

First, we select a set of potential transition variables that can have elements similar to zt. It is also pos-

sible for theories to limit some variables (deletion of some variables) or to introduce some new varia-

bles. After defining s, the test is performed in a way that each of the variables in s is used as a transi-

tion variable. If the null hypothesis of linearity is rejected for more than one transition variable, a var-

iable for which the P-value of the test is minimum will be selected. The logic behind this issue is that 

the null hypothesis rejects linearity stronger than other transition variables. In this research, after es-

timating the model with different transition variables, the inflation rate was selected as the transition 

variable since the estimated results were more satisfactory than other variables. After selecting the 

transition variable, the next step to estimate the nonlinear model is to select the type of model that 

should be selected and used among the different STR models to specify the model. Selection among 

various STR models (i.e., LSTR1 and LSTR2 [ESTR]) was carried out according to the non-linear 

regression literature, as presented below: 

 H04:β
3
=0.     

H03: β
2
=0 | β

3
=0. 

H02: β
1
=0 | β

2
=β

3
=0. 

The LSTR model was selected for the transition variable of st in case of rejection of H04 or H02. On the 

other hand, the ESTR model was selected if the H03 was rejected. If all three hypotheses are rejected, 

the LSTR (ESTR) model is selected when the H04 or H02 is rejected more strongly, compared to H03. 

However, it is possible to estimate the model with both LSTR and ESTR models and then select the 

optimal model in the model evaluation stage if the P-values obtained from null hypotheses are almost 

equal. The model will be LSTR2 if 𝛽4𝑗 = 0 , 𝑗 = 1, … , 𝑝 and 𝛽3𝑗 ≠ 0 is established for at least one j. if 

the model is LSTR1, β
2j

= 0 is at least for one j. For example, the model will be LSTR1 if the H04 is 

rejected. However, LSTR2 or ESTR will be selected if H04 is accepted and H03 is rejected. As men-

tioned before, a possible answer is the nonlinearity of the relationship between bank facilities and 

employment. Therefore, in order to achieve the main goal of this research, the nonlinear association 

must be approved or rejected by a test. To carry out the linearity test of the model, the auxiliary re-

gression obtained from the third-degree Taylor of the transfer function was applied. We must first 

determine the transfer function to estimate the equation. The changes of the transfer function and its 

distance from the threshold can affect the effectiveness of the variable or explanatory variables on the 

dependent variable. This variable can be an interruption of the endogenous variable, exogenous varia-

bles or a third variable outside of this framework, such as the time trend variable. Therefore, the most 

suitable transition variable was selected from various variables. In general, the suitable transition vari-

able is one that has the minimum test statistic related to the linearity test. In other words, it has the 

lowest amount of test statistic among other variables. 

In case of confirmation of the non-linearity of the model that has a suitable transition variable, an ap-

propriate functional form must be evaluated for the transition function. As mentioned before, the tran-
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sition function has two forms of LSTR1 and LSTR2. Therefore, based on the tests previously men-

tioned, the suitable functional form was determined for the transition function. The results of these 

tests are summarized in Table 2. It should be noted that the values presented in Table 2 show the un-

certainty level of the F statistic (Prob F). Accordingly, the first column indicates the level of uncer-

tainty in the rejection of the linearity hypothesis, whereas the following columns are related to the 

certainty level of rejection of H02, H03, and H03, respectively.  
 

Table 2: Results of linearity tests, determining the transition variable and proper functional form 

 Level of significance Transition variable 

Proposed functional 

form 
H4 hypothe-

sis  
H3 hypothesis  

H2 hypothe-

sis  

H0 hypothe-

sis  
 

Linear 0.033709 0.31186 0.92065 0.5172 
Government expenditure 

growth 

LSTR2 0.072183 0.0065356 0.23215 0.0060422 Facilities growth 

LSTR1 0.15510 0.071977 0.039101 0.011966 Inflation 

LSTR2 0.076315 0.088653 0.055193 0.01162 Oil revenues growth 

LSTR2 0.0018515 0.51846 0.22405 0.02153 Wage rate 

 

According to the results of the first column, the H0 hypothesis relating to the linearity of the model 

was rejected with regard to government expenditures as a transfer variable at a 99% confidence level. 

In addition, the P-value in this test was lower for the inflation variable, compared to other variables. 

Therefore, the inflation variable was selected as the appropriate transmission variable. The results of 

the other three columns were indicative of the rejection of H02, H03, and H04 by considering inflation 

as the transition variable. Accordingly, the proper functional form proposed for the transfer function 

was LSTR1. However, confirming this functional form for the transfer function indicated that there is 

a threshold. As such, it seems that the effect of bank credit on employment has undergone a regime 

change based on a level of inflation, which is the threshold point, and this regime change has occurred 

gradually. The equation below was applied to assess the asymmetric effects of bank facilities on em-

ployment in the labor market in Iran. The standard form of the model (Terasvirta,[23]) is defined, as 

follows: 

𝑦𝑡 = 𝜑′𝑧𝑡 + 𝜃′𝑧𝑡 𝐹(𝛾, 𝑠𝑡 , 𝑐) + 𝑢  𝑡   = {𝜑 + 𝜃𝐹(𝛾, 𝑠𝑡 , 𝑐)}′𝑧𝑡 + 𝑢𝑡               𝑡 = 1, … , 𝑇                                   (2) 

Where zt is the vector of explanatory variables. In addition, 𝜑 = (𝜑0, 𝜑1, … , 𝜑𝑚)′ and 𝜃 =

(𝜃0, 𝜃1, … , 𝜃𝑚)′ are the vector of parameters and 𝑢𝑡~𝑖𝑖𝑑(0, 𝜎2). Moreover, the transfer function of 

𝐹(𝛾, 𝑠𝑡 , 𝑐) is a bounded function based on the transition variable of st, γ is the slope parameter and 𝑐 =

(𝑐1, 𝑐2, … , 𝑐𝑘)′ is a vector of local parameters, in a way that c1 ≤ c2 ≤ ⋯ ≤ ck. The last expression in 

the above equation shows that the model can be interpreted as a linear model with coefficients that 

change randomly over time. 

𝑌𝑡 = 𝛽0 + 𝛽1𝐿𝐿𝑂𝑡 + 𝛽2𝐿𝑀2𝑡 + 𝛽3𝐿𝑅𝑡 + 𝛽4𝐼𝑁𝐹𝑡 + 𝛽5𝐹𝐷𝑡 + 𝛽6𝑊𝑡 + 𝛽7𝐿𝐾𝑡 + 𝛽8𝐺𝑅𝑂𝑡

+ 𝛽9𝑂𝑃𝑡 + 𝛽10𝐹𝐷𝐼𝑡 + 𝛽11𝐿𝐺𝑂𝑉𝑡 + 𝛽12𝐿𝑂𝐼𝐿𝑡 + (𝛼0 + 𝛼1𝐿𝐿𝑂𝑡

+ 𝛼2𝐿𝑀2𝑡 + 𝛼3𝐿𝑅𝑡 + 𝛼4𝐼𝑁𝐹𝑡 + 𝛼5𝐹𝐷𝑡 + 𝛼6𝑊𝑡 + 𝛼7𝐿𝐾𝑡 + 𝛼8𝐺𝑅𝑂𝑡

+ 𝛼9𝑂𝑃𝑡 + 𝛼10𝐹𝐷𝐼𝑡 + 𝛼11𝐿𝐺𝑂𝑉𝑡 + 𝛼12𝐿𝑂𝐼𝐿𝑡) (1+exp{𝐶 ∗ (𝑆t − 𝛾)})−1 

(3) 

In the equation above, the vector Y is the amount of employment. In addition, the parameter C ex-

presses the local parameter, whereas γ and 𝐿𝐿𝑂𝑡 denote the slope parameter and the logarithm of the 
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volume of facilities and loans granted to the private sector, respectively. Moreover, 𝐿𝑀2𝑡 is liquidity 

logarithm, 𝐿𝑅𝑡 is the rate of facilities, 𝐼𝑁𝐹𝑡 is the inflation rate, 𝐹𝐷𝑡 is the financial market develop-

ment index in the money market, 𝑊𝑡 is wage rate, 𝐿𝐾𝑡 is the logarithm of capital stock, 𝐺𝑅𝑂𝑡 is eco-

nomic growth, 𝑂𝑃𝑡 is the degree of economic openness, 𝐹𝐷𝐼𝑡 is the direct foreign investment, 𝐿𝑂𝐼𝐿𝑡 

is the logarithm of oil revenues, and 𝐿𝐺𝑂𝑉𝑡 is the logarithm of government expenditures.  
 

Table 3: Estimation of the non-linear patterns of model 
Variable Coefficient (level of significance) 

Linear model 

Y-intercept  (0.00) 0.154 

Economic growth  (0.01) 0.028 

Bank and financial development index  (0.02) 0.015 

Volume of facilities granted to the private sector  (0.00) 0.029 

Bank facilities rate  (0.59) 0.013 

Wage rate  (0.01)-0.029 

Growth of capital stock  (0.04) 0.121 

Liquidity growth  (0.03) 0.048 

Degree of economic openness   (0.38) 0.045 

Inflation rate  (0.02) 0.075 

Growth of direct foreign investment   (0.01) 0.068 

Growth of oil revenues   (0.02) 0.082 

Growth of government expenditures    (0.02) 0.088 

Non-linear model 

Y-intercept  (0.01) 0.069 

Economic growth  (0.00) 0.045 

Bank and financial development index  (0.02) 0.017 

Facilities granted to the private sector  (0.00) 0.012 

Bank facilities rate  (0.58) 0.017 

Wage rate  (0.03)-0.054 

Growth of capital stock  (0.02) 0.004 

Liquidity growth  (0.03) 0.099 

Degree of economic openness   (0.28) 0.033 

Inflation rate  (0.01) 0.032 

Growth of direct foreign investment   (0.00) 0.038 

Growth of oil revenues   (0.03) 0.028 

Growth of government expenditures    (0.01) ).039 

Gamma coefficient 2.87 

C coefficient 0.68 

Statistics of good fit of the model 

The coefficient of determination: 0.74, F statistic: 24.54, Durbin–Watson statistic: 1.97 

 

The results of nonlinear model estimation using the 1LSTR pattern are presented in Table 3. In this 

estimation, the variable of inflation rate in LSTR model is determined as the optimal transition varia-

ble. Considering the significant difference of all research variables (except for the rate of bank facili-

ties and the degree of economic openness), the result indicated that the bank indexes, such as bank 

facilities, liquidity, and financial development, had a significant and positive effect on employment. 

The results obtained from the diagnostic tests of the model demonstrated the lack of autocorrelation 
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and the problem of variance of heterogeneity in residuals of the model. As mentioned in the previous 

sections, the nonlinear model was limited to two LG (corresponding to low inflation rate) and HG 

(corresponding to the high inflation rate) regimes.  

The analysis indicated that in case of a low growth rate of inflation, with regard to selecting the LSTR 

model, employment shows asymmetric behavioral growth rate relative to different levels of growth 

rate. The transition speed between two inflation regimes was estimated to be 2.87 based on the esti-

mated transition parameter 𝐼𝑁𝐹𝑖𝑡. The above equations demonstrated the varied impact of bank facili-

ties and the monetary policy on employment when the growth rate of inflation is high and low. In 

other words, the behavior of this function will change when the inflation rate reaches 2.87%. 

Given that the model was estimated based on LSTR with K=1, (LSTR1 model) could model the be-

havior of the symmetric variables. The transition variable was used to measure the phase or period of 

changes. The LSTR1 can be a suitable and reliable model for the description of processes that have 

different dynamic characteristics in each type of regime (processes that have different behaviors in 

periods of booming and recession) and transition from one regime to another is carried out gradually.  

On the other hand, the LSTR2 model (K=2) is suitable for a situation in which the modification pro-

cess is dynamic and the model has similar behavior in the upper and lower values of the transient var-

iable and only shows different behaviors in intermediate values. In the estimated model, all coeffi-

cients had a significant difference from zero at the error level of 5%. In addition, the variables of gov-

ernment expenditure, foreign investment, and physical capital showed a positive and significant rela-

tionship between government expenditure, foreign investment and physical capital with employment. 

Furthermore, the bank development index, volume of facilities, and liquidity were positive and signif-

icant. 

 

5 Conclusion  
 

The present study aimed to assess the role of the banking system and, in particular, monetary policies 

and the provision of bank facilities, during the recession and the boom on employment in the labor 

market during the period of 1989-2016 based on seasonal data and STR method. As financial inter-

mediaries, banks play a pivotal in the economy, in a way that their activities can affect the attraction 

of savings and investments. The results of the studies in this field indicated a strong relationship be-

tween employment and banking development. In fact, financial and monetary markets are financing 

sources for various economic activities. The financing of production units is one of the most im-

portant issues in the management of a system, either from the point of view of working capital or from 

the perspective of developing new activities and investments.  

Due to this importance, a type of management known as financial management is discussed in theo-

retical and practical discussions as an important factor for preserving and maintaining the activities of 

the system. In the section of the nonlinear model, it was observed that monetary policy and facilities 

indicators had different and significant impacts on employment because of a 2.87 increase in the infla-

tion rate. In the linear model for employment, it was observed that the indicators of liquidity, bank 

facilities, and banking development had a positive and significant effect on employment in the coun-

try. According to our findings, it is recommended to use various tools in financing and creating an 

effective portfolio for our financial system since in the new conditions of banking system, banks act 

as competitive economic agencies in a set of local, national and transboundary activities to gain more 

profitability in these areas.  Since the structure of the banking system of the country still has an im-

proper function, which, of course, has rooted in factors such as the traditional structure of the banking 

system over time, our findings showed the effect of all determinants of aspects of monetary policy and 
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bank facilities on employment. The policy proposal for action to expand the capital market, in particu-

lar, will make it possible for all people to access the capital market in order to improve the situation of 

the financial sector and consequently increase employment in Iran. The most important action is the 

expansion of technical and vocational education based on the needs of the country's economy, which 

will lay the foundation for the growth and prosperity of economic activities by arranging and equip-

ping human resources and increasing their production efficiency and creativity.  

Therefore, training and improving the quality of the workforce is one of the items that seems to be a 

constant necessity in the managerial and executive dimensions. Also, considering the impact of gov-

ernment spending on employment, the most important task of the government is economic growth, 

and to achieve this goal, it must strengthen and expand production. In Iran, the need for large gov-

ernment investments in production and infrastructure should be considered one of the most important 

goals of the government. The government should complete the semi-finished projects that started in 

the previous programs and have not yet been completed, and create jobs. Then start looking for new 

projects and investing in them. Employment will increase if the government spends its tax revenues 

on investments. So, although there has always been an emphasis on controlling the government budg-

et deficit, if this deficit, ie the surplus of government spending, is spent on construction and infrastruc-

ture investments, one day the return on these investments will increase GDP and reduce the budget 

deficit. 

 

References  
 
 

[1] Abunoori, E., Karimi Petanlar, S., Mardani, M., The Effect of Financial Policy on Macroeconomic Variables 

of the Iranian Economy: An approach to the Vector Auto Regression Method, Journal of Economic Research, 

2008, 10(38), P.117-143. (in Persian) 

 

[2] Amini Alireza, Analysis of the labor market and employment creation policies of the Iranian    economy 

with emphasis on the Fourth Economic, Social and Cultural Development Plan, Economic Journal, 2015, 15 

(5-6): 23-40. (in Persian)       

 

[3] Abbasian-Naghneh, S., Tehrani, R., Tamimi, M. The Effect of JCPOA on the Network Behavior Analysis 

of Tehran Stock Exchange Indexes. Advances in Mathematical Finance and Applications, 2021, 6(3), P.465-

477. Doi: 10.22034/amfa.2019.1873319.1258 

[4] Bashuki, N., Evaluation of the Effect of Bank Facilities on Employment in Economic Sectors of Zanjan Prov-

ince, Master's Thesis, University of Zanjan, Iran, Master's Thesis, University of Zanjan, Iran, 2016. 

[5] Sepehrdoust H., Zamani, S., Impact of Credit Facilities on Employment in Industrial Cooperatives of Iran, 

Quarterly Journal of Economic Research (Sustainable Growth and Development), 2015, 15 (1), P.1-22 

[6] Shahabadi, A., Evaluation of the Determinants of Iran's Economic Growth, Mofid Journal, 2001, 27, P. 169-

199 

[7] Tahmasbi, E., Javadian, M., Nikbakht, M.J., Investigation of the Role of Giving Loans to Industrial Small & 

Medium Sized Enterprises for Creation of Employment (Case Study: Tehran Industrial Workshops), Financial 

Economy, 2012, 6(21), P.33-58. (in Persian) 

[8] Tayebi, S.K., Satehi, M., Samimi, P., The Effects of Bank Credits on Employment of Iran’s Economic Sec-

tors, Journal of Monetary and Banking Research, 2000, 4, P.1-33. (in Persian) 



Sheikhi Mehrabadi 

 

 
Vol. 8, Issue 2, (2023) 

 
Advances in Mathematical Finance and Applications  

 

[431] 

 

[9] Mishkin, D., Translation: Jahankhani, A., Parsian, A., The Economics of Money, Banking, and Financial 

Markets, Tehran, Samt Publications, 1999. 

[10] Farzinvash, A., Heydari, H., Examining Indirect Effects of Monetary Policy on Bank Lending Through the 

Balance-sheet Items of the Public and Private Banks in Iran, Journal of Economic Modeling Research, 2010, 

1(2), P.145-171 

[11] Farzinvash, A., Ehsani, M. A., Keshavarz, H., Financial Friction and Labour Market Volatility (A Case 

Study: Iran's Economy as a Small Open Economy), Journal of Economic Research, 2014, 50(2), P.415-447 

[12] Izadikhah, M., Financial Assessment of Banks and Financial Institutes in Stock Exchange by Means of an 

Enhanced Two stage DEA Model, Advances in Mathematical Finance and Applications, 2021, 6(2), P.207-232. 

Doi: 10.22034/amfa.2020.1910507.1491 

[13] Sharifi-Renani, H., Honarvar, N., Daei-Karimzadeh, S., Amrollahi Poorshirazi, F., The Effect of Monetary 

Policy on the GDP by the Loan Channel of Bank System in Iran, Economic Modelling Journal, 2009, 3, P.27-48. 

(in Persian) 

[14] Nazarzadeh, K., The Impact of Bank Facilities on Employment of Major Economical Industries in Iran's 

Provinces, a Master’s Thesis, Razi University, 2017. 

 

[15] Tavana, M., Izadikhah, M., Toloo, M., Roostaee, R., A new non-radial directional distance model for 

data envelopment analysis problems with negative and flexible measures, Omega, 2021, 102. 

Doi: 10.1016/j.omega.2020.102355 

[16] Kaoru, H., Daisuke, M., Business Cycles, Monetary Policy, and Bank Lending: Identifying the bank bal-

ance sheet channel with firm-bank match-level loan data RIETI Discussion Paper Series, 2014, 14-E-026 

[17] King, R.G., R. Levine, R., Finance and Growth: Schumpeter Might Be Right, Quarterly Journal of Eco-

nomics, 1993, 109, P.717-37 

[18] King, R.G., Levine, R., Finance, Entrepreneurship and Growth: Theory and Experience, Journal of Mone-

tary Economics, 1993, 32(3), P.42-513. Doi:10.1016/0304-3932(93)90028-E 

[19] Levine, R., Stock Markets, Growth, and Tax Policy, The Journal of Finance, 1991, 46, P.1445-1465.  

Doi: 10.2307/2328866 

[20] Levine, R., Financial development and economic growth: views and agenda, Journal of Economic Litera-

ture, 1997, 35, P.688-726. Doi:10.1596/1813-9450-1678  

[21] Levine, R., N. Loayza, N., Beck, T., Financial Intermediation and Growth: Causality and Causes, Journal 

of Monetary Economics, 2000, 46, P.31-77. Doi:10.1016/S0304-3932(00)00017-9 

[22] McKinnon, R. I., Money and capital in economic development, Washington, DC:Brookings Institution, 

1973. 

 

[23] Tavana, M., Izadikhah, M., Farzipoor Saen, R., Zare, R., An integrated data envelopment analysis and 

life cycle assessment method for performance measurement in green construction management. Environ Sci 

Pollut Res, 2021, 28, P. 664–682. Doi: 10.1007/s11356-020-10353-7 

[24] Zhang, J., Wang, L., Wang, S., Financial development and economic growth: Recent evidence from China, 

https://doi.org/10.1016/0304-3932(93)90028-E


Effect of Bank Facilities on Employment: An Approach based on STR Model 

 

   

 

[432] 

 
Vol. 8, Issue 2, (2023) 

 
Advances in Mathematical Finance and Applications  

 

Journal of Comparative Economics, 2012, 40, P.393–412. Doi: 10.1016/j.jce.2012.01.001  

[25] Gomez-Gonzalez, J., Grosz, F., Evidence of a bank lending channel for Argentina and Colombia, 

Cuadernos De Economica, 2007,44, P.109-126. Doi: 10.4067/S0717-68212007000100005 

[26] Kakes, A credit channel in Europe: evidence from banks’ balance sheets, Mimeo, University of California, 

1998. 

[27] Terasvirta, T., Modeling economic relationships with smooth transition regressions, In A. Ullah & D. E. 

Giles (eds.), Handbook of Applied Economic Statistics, Dekker, New York, 2014, P.507–552. 

 Doi: 10.4236/oalib.1101360 

 

[28] Ridhwan et al. The Impact of Monetary Policy on Economic Activity Evidence from a Meta-

Analysis.Version: 21 April, 2010. 

 

[29] Zare, R., Izadikhah, M., Multi-criteria decision making methods for comparing three models of aluminum 

ingot production through life cycle assessment, Applied Ecology and Environmental Research, 2017, 15(3), P. 

1697-1715, Doi: 10.15666/aeer/1503_16971715 

 

[30] Zanjirdar, M., Overview of Portfolio Optimization Models, Advances in Mathematical Finance and Ap-

plications, 2020, 5(4), P.419-435. Doi: 10.22034/amfa.2020.674941 

 

[31] Zangenehmehr, P., Farajzadeh, A., On Solutions of Generalized Implicit Equilibrium Problems with Ap-

plication in Game Theory, Advances in Mathematical Finance and Applications, 2022, 7(2), P.391-404. Doi: 

10.22034/amfa.2021.1935453.1617 


