PEY Ol § sub —plow 0ol — 3 3 Jlu

) o Cdlidy £ SO ol pz by 55 ol gl SLaidl gulS S piio p (o1 AT OIFT (o)
Sal Lygy (lysd 6)1,55 2 olmes I3 culis (o

YA DSGE 0,559, b ¢yl ol bl 1 (g0baiil Canslioms losabll 1 o6 5 9 51 i1
Sdee yges 0iz (solol 02,5 80550k B

#Y ol 6515 S Gla s )8 2 IS a Lo o 115 15T (s
@ e has dide g (ol (pus dozme ¢y Dl

a0 g JB1S Cdlor (i Ol (5590 e S5l GBS Ol T oy 2 St DSGE Joo Sy o>y
k2B o) e plod sy

¥ lnl cais 3k @yud p 6560 &l b oy
el el g Ladllyl (S saml o 5T 15

g4 S Cuod (gl Jo 53 (b LIS g e S gl Joo () (gl e ko
e BB sz e alicdle

Yo¥ ) 90 soges By i il y glaibinw] I
(Sode aniiy (o3l g 509 LD

YYA - DSGE 5951 31 oolisiusl b adgi 1 5T il 9 ol (Sl oS (65150 (25! 3 Jadond' Seams
0ol jcdy y Slgzaese (g et e 1553k B (Glz (e

Yvy 1303950 W) oI S a2l 5 oyl pl gobasdl oy (655 il CodeS 51
Shoo (e (el Tl (3 (LS llplliing (6,380l lans e ulsor

Y.y S S5 Sl g 3l esliiwl b (] ol SLasBl 53 0,85 (St 9 sy
e 9 SRS Mg w538 o

YYe et oy 297 9y 42 oy dgun 1 (LBl S (5l ko T Jkex
B 5 e )

Y£o (5ol sLasdl 3 (50 ,1,15) (59,8 (o sbo)Ld, 9 Jb> & (s S g

OIS yo e 57 ame (5 Kme dll Cunis



LBl 6138 sl oke dg i

sl clo

O3 ollils g cigle

Jghune poe

st i 1525

S
Sa9b bl

uJ.&lo JERVS
lgle s

Sl ksl
00y soMwl Lo jows|

)l kel g
S RE dd yo
L_-,—EI)TW

00 judzolol yunnns

Oy od a1 lbls )| g segas lals,
o5 olails el lal : blo 5 Gl (gjle oobel

5 gl hey b oMl ol 5 iy )55 \WABINYIYS &,00 VYEIVY oY o)las Same ubo gt ol Ll ailg

e 4 a5l s oo Ol sledllie sl oud jolo  Mellir 0,5 b (onedSSl g (o)l b5 4 g (solaidl pole ars
ceal ol s 286 AL S5 b Ll J& enss o] oy g aconil 5 gdlge ool

—oole Lel I [9iS sale Bl pis gy gaemeS VWAASYTo0 & 500 YVYAY o)l asanl bl o 4,85
UV Y-y %)
ool 4,588 Bl s Sledlsl SGb g WWWLISC.QOV.IT w0l 4 (ISC) Ml sla psle (soliral ol o 4 25 0y
sl 00 dyLed WWW.SIALIT w0l a5 alKils sl ol ledlbl 55 0 g WWW.magiran.com

&8 il 4y 8 280 ¢(g lasls g g e wolazdl cuSLidls iy oKiils cadlan wiy 1 Fli
SYO-FIVYYEFA :als AVAD-YFY ¢ sy oo g0l

www.ep.yazd.ac.ir :ofeg  epj@journals.yazd.ac.ir :aobil ],




4p 2 la

(O ol 3kal) Olobos| Aa

(Ol b 5 Oltnnan o1 slel) Sl slgs o
(g e oL HLI1S) fhn gy o o ol
(O3 3Le o215 3lwl) Olowil gl 5 guate ol

(53 ol 5L2313) OLSe oy Mlpllss

(0,5 o8l slul) (Lo go e

(L Jo g o515 5kal) O g 3L

(530 o8ty stial) gl oz 185

(53 o&ails skul) 5 5L oL






.

- 582

! oo Cdlpy £ SOk ol pz by 50 (ol ol SLasdl gonlS (b puiio p2 (o2 SLALT Ol 5T (o) 2
Sdal bygy (lyse 6)1s,55 n olmas 5 qlis G

vA DSGE 8,54, b ooy oLasdl 1 (g3laidl calow Sluabll j b S ol 31
e yye5 03> (solel 02,8 8055k )]

7Y hole (135 csd oo L 2 1S le pu G5 15T gy
G e ilman dide g ozl pl u dozms ((or20 e

a8 J31s ol i Ol (690 e U5 GLAILS &l 1 oy g Cgr DSGE Joko Sy o> 1yb
Lo oy mplad (s

\f- ol o 136 @505 p 6531 4Lk b om0
b bl Gigapnn Jadlll Sy soxl (ST e

g (S Ceod (53l Joo 53 (b LA g Pad- S o oo () lawms i o
> BB s Ty ledle

Yoy Ol 50 090 (B p i iy (glastiw] il
e iy (gadl (i (§Og9ma LS,

YYA - DSGE 5951 3l ooliiusl b udgi 1 ooF 1 9 oln! (S ol (63150 2l 9 Jedon' Seams
o0l ;8 Slgzrdezne (6 00> (ya «(5 sk (B Slz (e

\AAS 1300959 ey 9RO @92l 53 ol el (glamdl wid ) p1 (6,5 palidd CundenS 51

Gdewo Gaw e el Zla g (LS pallallaians (5,38 Hlans e uledin

Yoy S S5 ol (g 3l ool b oyl ol SLasBl 30 0388 (St 9 o
e 9 3 (LA Shage (o ploj

yve s sl 2 9y (509 41 085y dgas 2 (gOLaBl S (5o yricio BT Judeni
U s s i)

kg™ (b8 sLadl 5l 50 2)5) 60,8 (o 5oy, g Jb> & (6 S 9w

OIS ye e 5y Aiaze (5, Kue Al o>






The Journal of Economic Polia,

Bigquarterly Journal of Economic Research

Original Research Article/Vol. 15, No. 30, Autumn and Winter 2023, P: 1-37

Investigating the effects of monetary shocks on
the key variables of Iran’s economy in the
conditions of the banking crisis: A stochastic
dynamic general equilibrium model approach

Hossein Abbasi nejad!, Sajjad Barkhordari?, Pourya Esfahani*

Received: 03-09-2023 Accepted: 27-10-2023

Extended Abstract

Purpose: Pricing The banking system plays an important role in the structure of an
economy, and the challenges of this sector can affect other sectors. One of the most
important challenges of the banking system is the occurrence of a banking crisis. The
International Monetary Fund defines a banking crisis as a situation in which bank runs
and bank failures spread and banks are unable to pay their debts, or a situation in
which the government intervenes in the banking system on a large scale. In the
conditions of banking crisis, bank bankruptcies are widespread and banks are unable
to pay their debts. The occurrence of this type of crisis has various causes, the main
reasons of which are the high volume of non-current claims and the freezing of bank
assets as a result of corporate governance, which reduces the quality of bank assets to
pay the bank's obligations, thus creating an imbalance in the banks' balance sheets.
One of the features of a banking crisis is systemic risk. An increase in the systemic
risk in the banking system coincides with the occurrence of a banking crisis.

Systemic risk can be defined as a risk that affects the financial sector and creates an
endogenous cycle that exacerbates the effect of the initial shock and causes more
damage to the financial sector. With the increase of systemic risk, the probability of
crisis and financial and monetary instability increases and negatively affects the real
sector of the economy. In normal times, when there is no crisis, banks help the rapid
development of the economy and increase the standards of living, but, when a crisis
occurs, the problems in the banking sector and the subsequent failures cause serious
negative consequences not only in the banking sector but also in companies directly.
It also affects investors; the occurrence of banking crises during the last few decades
has always caused problems for the countries engaged in the crisis. Among these
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problems, one may mention the financial costs of the crisis, production losses,
increase in public debts, and increase in uncollectible loans. The banking industry in
Iran is one of the important financial intermediaries that can provide the basis for the
growth and prosperity of the economy by properly organizing resources and expenses.
More than 80% of the financing in Iran is done through banks. Therefore, the health
of this sector can significantly contribute to the improvement of economic conditions.
The conditions of the Iranian economy and especially the banking system in recent
years indicate the signs of a banking crisis in the Iranian economy; the money market
pressure index, as one of the most important indicators for measuring the banking
crisis, has faced more fluctuations since the end of the 80s. Considering the high share
of the banking system in the financing of economic activities in Iran and the lack of
studies in the field of banking crisis and its effects on macroeconomic variables, the
present research investigates the effects of systemic risk, as a representative variable
of banking crisis, on the selected macroeconomic variables.

Methodology: In order to analyze the effects of the banking crisis on macroeconomic
variables, the stochastic dynamic general equilibrium model has been used in the form
of two limit scenarios referring to a no-crisis situation and the presence of a banking
crisis at the highest level using the data of Iran's economy during the years 1982-2020.
In this study, a stochastic dynamic general equilibrium model for a small open
economy in terms of oil exports has been developed with an emphasis on Iran's
economy in the framework of the new Keynesian school, in which the effect of
monetary impulse on macroeconomic variables in the framework of the banking crisis
is investigated. As a key feature of the model, employment and production decisions
by firms and labor supply and consumption decisions by households are made before
goods are produced and exchanged and before market-clearing prices are realized. In
the sector of companies producing intermediate inputs, all the company's resources
are assumed to be provided by facilities, and the presence of crisis increases the cost
of receiving facilities. It is also assumed that the existence of the crisis will limit the
lending resources of commercial banks, which will increase the price of the received
loans due to the lack of resources.

Results and discussion: The results show that, due to monetary stimuli, variables
such as production and inflation show a positive reaction to the stimuli, but, over time,
the effects disappear. As a result of inflation, the real wage has decreased, and the
level of real consumption has also decreased due to the decrease in the purchasing
power of the members of the society. Also, due to the inflation and the increase of
investment cost, the amount of investment has also decreased. Therefore, the results
are compatible with consumption and investment theories. Another important result
regarding the systemic risk constraint in modeling is that the banking crisis has
reduced the impact of monetary impulses on macroeconomic variables and reduced
the size and extent of the impact.

Conclusions and policy implications: According to the results of the study, the
existence of a banking crisis causes friction in the structure of the economy and the
performance of the banking network, which affects various impulses and policies.
Therefore, it is suggested that the central bank or the government should consider the
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state of the banking system from the perspective of its health in determining the rule
and before implementing economic decisions.

Keywords: Banking crisis, Stochastic dynamic general equilibrium model, Inflation
rate, Economic growth rate, Interest rate

JEL Classification: G33 .E31 .E43 [F43.
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Extended Abstract

Purpose: Economic uncertainty is a situation in which the future economic
environment is difficult to predict, and there is a high degree of risk or unknown issues
involved. This can be caused by a variety of factors, such as political instability,
financial market volatility, or natural disasters. Economic uncertainty can have a
significant impact on macroeconomic variables, such as GDP growth, investment, and
consumption.

Economic uncertainty can have a number of negative consequences for the economy.
It can lead to a decrease in investment, consumption, and economic growth. It can
also lead to an increase in inflation and financial market volatility. If there is a political
crisis, businesses may become more cautious about making investment decisions, as
they are not sure what the future holds. This can lead to a decrease in investment,
which can dampen economic growth. Similarly, if there is a financial crisis,
consumers may become more cautious about spending money, as they are not sure
whether they will lose their jobs or their investments will lose value. This can lead to
a decrease in consumption, which can also dampen economic growth.

Methodology: As a basis for analysis, the stochastic dynamic general equilibrium
(DSGE) model was used in this study. It is a type of economic model that combines
elements of both microeconomics and macroeconomics. They are used to simulate the
effects of economic shocks on macroeconomic variables. The DSGE model used in
this study was based on Iran’s data from 1989 to 2022. The model was then used to
simulate the effects of economic uncertainty shocks on a variety of macroeconomic
variables, including GDP growth, investment, consumption, the exchange rate, the
interest rate, and inflation.
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Since the central bank in Iran is not independent, it is not possible to model the
government and the central bank as two separate parts, but these two should be
considered in the same framework. The government tries to balance its expenses in
the form of current and construction expenses through the revenues from receiving a
lump sum tax from the household, the sale of partnership bonds and the income from
the sale of oil. In fact, it is assumed that most of the banks are owned by the
government.

Results and discussion: The purpose of this study was to investigate the effects of
economic uncertainty shocks on macroeconomic variables. The results indicate that
the real variables of the economy such as investment, production, consumption,
government spending, and taxes decreased in response to the shock of economic
uncertainty. However, nominal variables such as the exchange rate, interest rate, and
inflation rate increased in response to that shock. The results of the study suggest that
economic uncertainty shocks can lead to instability in the economy. This is because
economic uncertainty induces a decrease in economic activity, as businesses and
consumers become more cautious about making investment and spending decisions.
This can lead to a decrease in GDP growth, employment, and income. In addition,
economic uncertainty can increase the inflation by making the demand for goods and
services exceed the supply.

Conclusions and Policy Implications: The findings of this study suggest that
economic uncertainty shocks can have a significant impact on macroeconomic
variables. Policymakers should be aware of the potential negative consequences of
economic uncertainty shocks and take measures to mitigate their impacts. This could
include policies that promote economic stability, such as fiscal stimulus and monetary
policy. By understanding the causes and consequences of economic uncertainty,
policymakers and businesses can take steps to mitigate its negative impacts and
promote economic stability.

Keywords: Economic uncertainty, Exchange rate, Production, inflation, Dynamic
stochastic general equilibrium model (DSDE)

JEL Classification: E32, 029, E52, E30, C30.
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Extended Abstract

Purpose: Several studies have been conducted on the impact of unique fundamental
factors of companies on their stock returns. The capital asset pricing model (CAPM)
developed by Sharpe (1964) and Lintner (1965) and the three-factor model of Fama
and French (1993) are the most famous models resulting from these studies. These
two models have been widely accepted by academics and used in numerous types of
research since its presentation. Significant studies such as those of Fama and French
(2012 and 2017) and Hou et al. (2015) show the validity of some global factor models.
Nevertheless, Findanza and Morsi (2015) believe that, despite numerous studies on
the efficiency of factor models in non-financial companies, few pieces of research
have been conducted on the explanatory capability of these models in financial
companies. At the same time, a more recent stream of studies in the finance field,
including the research of Baker and Wergler (2007) and Sime et al. (2013), show that
the performance of traditional factor models may be improved by adding various
behavioral factors such as investors' sentiment factor. The paradox of the efficiency
of markets depends on the efforts of investors to find opportunities to earn abnormal
returns by discovering anomalies. By trying to discover these opportunities, many
researchers have focused on the investor sentiment factor and studied its effect on the
stock price. The current research seeks to investigate the effectiveness of Fama and
French's three-factor model and CAPM in the banking and credit institutions industry,
as well as the role of investors' sentiment in this industry to increase the explanatory
power of the aforementioned factor models.

Methodology: The current research is applied in terms of purpose. In terms of
method, the research uses regression analysis along with the generalized least squares
(GLS) model. The statistical population of the research includes all the listed banks in
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Tehran Stock Exchange and IRAN FARA BOURSE (IFB). Also, the time domain of
the research includes the monthly periods from April 2012 to November 2022. The
sampling is based on the methodical elimination of the banks that make up the
statistical population. After removing the banks with a shorter acceptance period than
the period of the research, 10 banks make up the sample size of the research. The
Excel software is used to classify the data and calculate the research variables. Also,
the data are analyzed with the Eviews (13 edition) and Stata (17 edition) software
programs.

Due to cross-sectional dependence, which causes the efficiency of the ordinary least
squares method to reduce, the model used the generalized least squares (GLS) method
in the Eviews software. To eliminate the problem of heterogeneity of variance,
White’s correction (Period Cluster) has been used.

Results and discussion: According to the cross-sectional dependence identified in
the model, the final estimation of the research model has been done using the
generalized least squares (GLS) method and White's correction to solve the
heterogeneity of variance. The probability of F statistic related to the significance of
all the models is equal to 0.0000. As a result, all the research models are significant.
The findings show that adding variables related to the investor sentiment to the asset
pricing factor models increases the explanatory power of these models. The excess
market return factor was found to be significant in all the models, and the value factor
was found to have no significant effect on banks' excess return in any model. The
factors related to the investor sentiment are significant in both combined models. At
the same time, the addition of the investor's sentiment index to the CAPM and Fama
and French three-factor model has increased the adjusted coefficient of determining
these models.

Conclusions and policy implications: The purpose of this research is to investigate
the effectiveness of the CAPM and Fama and French three-factor model in the
banking industry and the role of investor sentiment in strengthening the explanatory
power of these models. The findings of the research show the significant and positive
effect of excess market returns on the risk-adjusted performance of the studied banks.
The size factor also has a significant and positive effect on the excess return of the
investigated banks, which shows that there is a direct relationship between the excess
return of banks and the performance of the size portfolio or the performance
superiority of large market companies. Market performance has had the strongest
effect on the excess returns of banks. However, the positive effect of the value
portfolio performance on the excess return of banks is not statistically significant. This
indicates that, although the expectations of investors incited by future developments,
regarding the growth of stock returns with a high ratio of book value to market value,
increase the return of this type of stock in the medium term, the factors influencing
the stock returns are not counted in the long term. Therefore, the factor of market
value to book value does not have a significant relationship with the risk-adjusted
performance of banks. The findings of the research also show the significant and
positive impact of the investor's sentiment index on the excess returns of banks. The
sentiment of investors, thus, has a direct relationship with the excess returns, and the



@ The Journal of Economic Polics’

Yazd University

Biquarterly Journal of Economic Research

Original Research Article/Vol. 15, No. 30, Autumn and Winter 2023, P: 67-94

B

increase of the sentiment of investors and the strengthening of their optimism towards
the banking industry cause an increase in the excess returns.

Keywords: Behavioral finance, Capital asset pricing model (CAPM), Fama and
French three-factor model, Generallized least squares, Investor sentiment
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Extended Abstract

Purpose: Pricing The oil industry is one of the most effective and largest economic
sectors in Iran, which, in addition to providing a part of the country's energy needs,
plays an important role in determining the level of national power and international
credit. The oil sector in Iran's economy has provided the majority of the country's
national income for many years and has always been the main source of government
income. In addition, many experts believe that, due to extensive previous and present
links, the oil industry is a driver of the country's economy, whose growth and
development can play a significant role in improving the macroeconomic situation of
Iran. This key role and position of the oil industry in Iran's economy have caused its
impulses to affect the entire economy. Therefore, it is very important to study the
effects of the shocks in the oil industry on macroeconomic variables. In this regard,
oil price impulses and improving the productivity of domestically produced oil
equipment are important factors that can affect the economic status of oil-producing
countries. Therefore, in the current research, the impact of the impulses of these
factors on macroeconomics variables has been investigated in the form of a dynamic
stochastic general equilibrium model of the new-Keynesian open economy.

Methodology: Dynamic Stochastic General Equilibrium (DSGE) models have
several distinct features. First, they are dynamic because economic decisions are made
dynamically in the real world. The dynamism of these models helps to monitor the
movement of the economy over time. Also, these models are stochastic because the
real world is uncertain and this uncertainty can be a source of macroeconomic
fluctuations. The dynamic feature of DSGE models takes into account the fact that the
economy can be affected by random shocks such as technological changes or errors
in macroeconomic policies. In addition, these models are examined in the context of
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general equilibrium because the general equilibrium imposes order on the system. To
design the DSGE model in the current study, two oil and non-oil sectors are
considered. In the oil sector, the operators are production service contractor
companies and the National Iranian Oil Company. Production service contractor
companies receive the oil reserves of a field from the National Oil Company in the
form of service contracts. By using labor, capital, and intermediate goods, they carry
out activities from exploration to production from the field. These activities are named
production services, and the services are sold to the National Oil Company. In the
non-oil sector, households, intermediate and final goods-producing companies,
importing companies, the government, the central bank, and the National
Development Fund are the most important economic sectors. After the model is
designed and the final equations are extracted, linearization of the equations resulting
from the optimization is done and the coefficients of the model are calibrated. After
the long-term ratios are obtained, the simulation process of the model is done and its
accuracy is tested. In the following, after the model is simulated to obtain the
parameters accurately by using the data of 1973-2018, the estimation of the model is
done by Bayesian or maximum likelihood method.

Results and discussion: The results of estimating the model by the Bayesian method
showed that the productivity momentum of domestic intermediate inputs has caused
an increase in oil production and export, GDP, household consumption of petroleum
products, employment and oil investment, oil revenues and government expenditures
as well as non-oil investment. This impulse has slightly reduced non-oil production
and consumption and immediately increased it greatly. Inflation, in response to this
impulse, after a slight increase in the initial periods, has immediately decreased
sharply. In addition, the results of the estimation and dynamic analysis of the effects
of negative oil price impulse on the variables show that oil production has a positive
reaction to this impulse. One reason for this is the decrease in oil revenues and the
effort to achieve sufficient foreign exchange revenues required by the budget
(following the decrease in oil prices). This issue is considered as a new finding in
domestic studies, which may be due to the type of modeling the oil sector. This
impulse has also reduced non-oil GDP after a small increase in the initial stages and
has had a positive effect on oil employment, oil exports, non-oil investment and
inflation. In addition, the amount of household consumption, oil investment, oil
revenues and government expenditures, the volume of money and non-oil
employment have decreased in response to this impulse.

Conclusions and policy implications: In general, the most important positive
consequences of the impulse to improve the productivity of oil goods and equipment
are the increase in the total production, employment, investment, export, and oil
revenues. Regarding the positive consequences of the negative impulse of the oil
price, there are also such issues as the increase of the total production, investment and
oil production, employment, and oil exports. The common negative consequences of
the two impulses include an increase in government spending, money volume, and
inflation, which can be explained by considering the entry of foreign exchange
resources from oil exports and the incorrect management of these resources.
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Therefore, efficient planning and accuracy in the correct use of these resources in the
production sector should be on the agenda. In this regard, during periods of increased
oil revenues, the surplus revenues should be saved in the National Development Fund
to avoid negative consequences that can occur in the economy. In addition, a larger
share of the fund resources should be allocated to the non-oil sector to reinforce this
sector.

Keywords: DSGE model, Oil price shocks, Domestic oil equipment, Macroeconomic
variables

JEL Classification: D58, Q43, Q34, Q31
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Extended Abstract

Purpose: Iran has the second largest gas reserves in the world, after Russia, and the
fourth oil reserves in the world, after Venezuela, Saudi Arabia, and Canada, and it is
possible for the country to access energy for households and the economic activities
(Energy Balance Sheet, 2019). Price stabilization policies have always been applied,
which has caused the government to spend a huge annual subsidy on energy
consumption in different sectors of Iran; in 2021, according to the report of the
International Energy Agency of Iran, it would amount to 58 billion dollars (that of the
world is 531 billion dollars). It has paid subsidies to all types of energy carriers, which
ranks Iran second after Russia in terms of the share of subsidies in the world's total
energy subsidies (11%). The rate of Iran's energy consumption was on the rise during
the years 2011-2012, and this indicator was higher in the industry sector than in the
whole economy. From 2011 to 2012, the energy coefficient for the whole economy
was 2.3 and for the industry sector was 1.7. This was less than one for advanced
countries. Therefore, in total, this volume of subsidies and energy consumption in the
economy and especially the industry sector has led to development. It has not been
economical and the efficiency of energy use decreases in Iran every year. Subsidies
affect macroeconomic and social variables such as inflation, budget deficit, market
power, business environment, and class gap. Due to its high volume, examining the
economic and social effects of subsidies is of great importance. Since it is not possible
to refer to all its dimensions in one study, this article only aims at the effect of energy
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subsidies on market power in the industrial sector. The impact of subsidies on market
power may lead to a positive or negative correlation between subsidies and market
power, and there are different views on this issue. Some believe that subsidies increase
market power because subsidies provide companies with more finance or lead to cost
reduction, so there is a positive relationship between subsidy and market power. To
estimate the subsidy impact, panel data models were used. The study period is 2002-
2019 at the level of four-digit ISIC codes of industries with 10 workers and more. The
current research seeks to answer the following key questions: Do energy subsidies
have a positive or negative effect on the market power of the country's industries?
What is the impact of energy subsidies on the country's industries?

Methodology: External resources (i.e. government subsidies) increase access to
internal resources. In this case, a firm can protect itself from uncertainty and adverse
environmental risks or reduce financial barriers, thus creating an advantage. It
improves the performance of the company. In this regard, the first hypothesis is
‘government subsidies have a positive relationship with company performance’.

However, inefficient allocation of resources reduces or even reverses the positive
outcomes of resource accumulation. One of the major potential costs of government
subsidies is the elimination of their positive effects. Research has found that
government subsidies lead to overinvestment by firms, thereby harming firm
performance. It is also shown that government subsidies provide firms with excess
resources, leading to inefficient and complacent management, waste of resources, and
stagnation in financial performance. The second hypothesis is ‘government subsidies
have a negative relationship with company performance’.

Results and discussion: Iran is one of the countries with the highest energy subsidy
payments in the world, and subsidies have impacts on all the economic and social
aspects of the society. The studies conducted by Dai Li, Chu and Wang, and Chen and
Yu showed that the effect of subsidy on market power is negative. Also, in Akhani's
study, the relationship between subsidy and market power was negative. This study
uses the panel data method and productivity variables, the Herfindahl index, wages,
and capital stock as independent variables and the Lerner index as market power
(2002-2019). The estimated model is Yu and Wang's model. The results show that the
relationship between subsidy and market power is negative, which is consistent with
previous studies. One of the reasons for the negative relationship between subsidy and
market power is the lack of innovation and creativity by companies due to cheap
access to funds. They are not willing to try to gain the energy market, and there is a
kind of laziness that prevails in the companies. The statistics on the intensity of energy
consumption confirm this issue. In general, the energy subsidy in Iran in the industry
sector did not lead to the creation of market power but increased inefficiency.
Moreover, industries are not inclined to modernize and use old and energy-consuming
technology.

Conclusions and policy implications: Considering the positive impact of
productivity and market power, the government should provide appropriate policies
to support the increase of productivity in companies. Due to the influence of the
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market share and market power of the government through anti-trust policies,
monopolies should be prevented. This study showed that subsidies have a negative
effect on market power. This is because the fair distribution of energy subsidies in the
country would deter the easy access of companies to subsidies. So, if the government
likes subsidies not to lead to monopoly or to the increase of the power of companies,
it should provide conditions for the accessibility of subsidies for all companies.

Keywords: Energy subsidy, Herfindahl index, Lerner index, Market power
JEL Classification: L88, H71, L11, L60.
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Extended Abstract

Purpose: During the last two decades, housing price fluctuations in some countries
including Iran have been a main challenge of the housing market and the country's
economy. In one period, there was a significant increase in housing prices and, in
another period, it decreased or stabilized. Relatively high and widespread, it governs
the price of housing, as a result of which significant developments have occurred in
the housing sector and in the entire economy. In new theories, housing prices can
fluctuate over time, and housing price fluctuations can be divided into two important
categories. First, minor fluctuations result from market structure based on
fundamentals. The housing market is based on the housing supply and demand
conditions and the endogenous factors of the housing sector. Hence, the gradual and
slow changes in the housing price over time are caused by the basic and underlying
factors of the housing market and through changes in the total cost. Housing
production changes housing prices. Second, housing cyclical shocks or impulses, are
the exogenous factors that create cyclical shocks in the housing sector, and the
monetary policy's effect on asset prices, including real estate and housing, is
determined. The capital market, household asset portfolio composition and
macroeconomic variables are among them.

Methodology: We assume that (€2, F, P) s the probability space, {F, :t>0} is a
filter created by Brownian W, and Poisson process N, with A is intensity. We also
assume that Brownian process W, , Poisson process N, and price jump y, are
independent of one another. H, housing prices are based on time te[O,T] . In the

Black-Scholes model (BSM), housing prices at time t are modeled by the following
geometric Brownian process:
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1
H, = Hyexp <(u - 562) t+ 6Wt>

where p is the average and & standard deviation of housing prices. In the jump
diffusion model (JDM), housing prices are calculated by the following equation:

N¢

1
H, = Hy exp (u—§62—lk)t+6Wt+2Y,-

i=1

where u is the expected growth rate, & is the turbulence of the Brownian process, and
H, is the housing price at time t and before the jump.

Results and discussion: In this research, using GEM algorithm, the five parameters
of jump diffusion model were estimated and then two parameters of Black-Scholes
model were estimated using the maximum likelihood method. Next, the simulation of
the future housing price was done based on the Monte-Carlo method. The simulation
was done in 100,000 repetitions, and then the best model was selected. The housing
price was simulated based on the real price, so that the price at time t could be
calculated with its next monthly price, i.e. t+1. This method was repeated until the last
data. In this research, many models were simulated with random numbers generated
for housing prices to get the best model with the least error. In three cases of 6 months,
12 months and 24 months, housing prices were simulated and predicted. One way to
calculate the accuracy of the model was based on the confidence interval with the
assumption of normal approximation. One way to check the stability of the obtained
coefficients of the models was to repeat the simulation with different random numbers
and calculate the average performance of each model. In this research, in order to
avoid bringing a large number of estimated models, 25 models with the best
performance and the least error, and among these 25 models, the best models were
identified.

The results of the models show that, in most of the provincial centers of Iran, the jump
diffusion model yields better results than the Black-Scholes model. Also, in some
provincial centers, the 6-month performance is better, and, in some others, 12-month
or 24-month performance is better. On the other hand, some provincial centers
perform better in 6 months, 12 months and 24 months. The results of the average jump
frequency in the centers of the provinces of Iran in the housing market show that, for
most of the provinces, the average jump frequency is a high number, which indicates
high fluctuations and the high impact of internal and external shocks in the Iranian
housing market.

Conclusions and policy implications: Accurate modeling of the pricing of various
assets, including the housing market, as well as its fluctuations, has always been one
of the concerns of researchers and policymakers. Therefore, this research aimed at the
comparative analysis of housing prices using Black-Scholes asset pricing models and
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jump diffusion in the provincial centers of Iran. This study used the monthly housing
price data in the provincial centers of Iran for a period from March 2009 to March
2023. In addition, through the GEM algorithm, the jump diffusion model and the
maximum likelihood method, the Black-Scholes model was fulfilled, and then the
future housing prices in the centers of the provinces of Iran were simulated by the
Monte Carlo method. The research results show that, in most provinces of Iran, the
jump diffusion model has better and more accurate results than the Black-Scholes
model in 6, 12 and 24 months of performance. It is worth mentioning that, in some
provincial centers, the results of the Black-Scholes model were better than the jump
diffusion model. According to the results of the average jump frequency, it is clear
that the highest and lowest average jump frequencies belong to Khorasan Razavi and
Kohgiluyeh-Boyer Ahmad Provinces with values of 0.58 and 0.09, respectively.

Keywords: Housing prices, Iran, Black-Scholes model, Jump diffusion model

JEL Classification: R32, C61, G12.
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Extended Abstract

Purpose: The abundance of natural resources, as an effective limitation on the
government's strategies and the market mechanism, affects the government's behavior
from various aspects such as the degree of economic openness, corruption, poverty
alleviation, prosperity (Papyrakis & Gerlag, 2007; Segal, 2011) and, as a result, the
public debts (Ampfo et al., 2021). Natural resources can raise government capital as
a driving force. The growth of government capital can increase the quantity of private
capital and production through productivity and cost savings. In addition to
encouraging more of these dynamic elements, it can ultimately lead to economic
development (Agnor, 2013). Conversely, studies such as Haman et al. (2016) and
Avrias and Restrepo-Echavarria (2016) show that such a perception is not necessarily
correct. The country's reliance on the rent of natural resources can lead to an increase
in government spending and a decrease in tax revenue, which ultimately means more
public debt. Therefore, the investigation of the factors affecting public debts in
developing countries, especially Iran, is of particular importance due to the weakness
of the tax system and the existence of a stable budget deficit. In Iran, oil rent is one of
the substantial and effective factors in public debts. Understanding the influence of
oil rent on public debts enables policymakers and planners to increase the efficiency
of government policy while reducing the harmful effects of non-optimal allocation of
oil revenues. Considering the importance of the subject, the present research examines
the impact of oil resource rent on Iran's public debts.

Methodology: Investigating the effect of oil rent on public debts was done with the
model of Ampfo et al. (2021) and Mamdeli et al. (2021) in which the dependent
variable of "ratio of public debts to GDP" is a function of the ratio of "oil rent to
GDP", economic growth, and control variables such as inflation, trade openness, and
unemployment. The research variables had an annual frequency and were collected in
constant 2010 prices. The data source is the World Bank and the International
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Monetary Fund and covers the period from 1974 to 2021. In order to analyze the effect
of oil rent on public debts, the threshold regression approach was used, in which the
value of the threshold value, i.e., the ratio of oil revenue to GDP, is calculated by
minimizing the sum of the squared errors.

Results and discussion: The research model was estimated considering a structural
breakpoint and two regimes. The volume of the threshold variable, i.e., the ratio of oil
rent to GDP, is 22.23%. The ratio of oil rent to GDP before the threshold is -2.71, and
it is -0.644 after crossing the threshold level. In both regimes, oil rent has a negative
and significant effect on public debts. In the high oil regime, however, the impact of
oil rent on the public debts is less than that in the low oil regime, which is due to the
effects of resource curse on the economy. The results of the research on the negative
relationship between oil rent and public debt are consistent with the findings of the
studies by Sadik-Zada and Gatto (2019), and Mamdeli et al. (2021). Also, Ampfo et
al. (2021) and Yang et al. (2023) indicate that oil rents have a negative and significant
effect on public debts in the short run. Eskandaripour et al. (2018) show that, with the
increase of oil revenues in Iran, the equilibrium level of the government debts is at its
lowest level. Therefore, the government can use oil revenues in a favorable way in
order to keep down and stabilize the public debts. Economic growth has a non-linear
effect on public debt. So, in a low oil regime, economic growth has an increasing and
considerable impact on the government debts, but, in a high oil regime, it has a
significant and decreasing effect on the public debts. Unemployment rate and trade
openness have non-linear effects on public debts; in the low oil regime, they have a
decreasing and significant influence on the public debts, but in the high oil regime,
they have a positive and significant effect on the government debt. In both oil regimes,
inflation has a positive and significant impact on public debts. However, after crossing
the threshold level, its intensity decreases.

Conclusions and policy implications: The findings show that in Iran's economy, the
volume of government debts is decreased with the increase in oil revenues. In a low
oil regime, the oil revenues improve the capital and financial resources available to
the government by increasing the income, thus providing the ability to adjust the level
of the government's debt. In a high oil regime, however, the government needs heavy
budget support by adopting ambitious spending policies in various infrastructures and
projects. This decreases the effect of oil rent on public debts in the regime of high oil
income. Therefore, in the high oil regime, the continued use of oil resource rents may
cause a resource curse which not only fails to expand the industries related to oil
resources but also suppresses the industries independent of domestic resources and
even widespread economic development. As a result, it will create higher challenges
for government finances and debts.

Keywords: Public Debt, Oil Rent, Economic Growth, Threshold Regression, Iran
JEL Classification: H63, E60, Q13, C24.
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Extended Abstract

Purpose: Pricing The structure of Iranian financial systems is based on banking loans
and credits. For this reason, Iranian commercial banks maintain the monopoly over
supplying credits to various sectors. Furthermore, together, they establish the biggest
financial system in the economy. Due to the recent widespread banking crises in many
countries, including Iran, and their impacts on their economies, studying banks'
balance sheet problems at the time of these crises is crucial. Within the framework of
a dynamic stochastic general equilibrium (DSGE) model, this research explains the
crisis in Iran’s banking system and its effects on macroeconomic variables.
Specifically, this is done by estimating the limits of fictitious assets of the banking
system and calculating the balance sheets insolvency. Banking crises are usually
characterized by two characteristics, a) major issues in the banking system, like
depositors’ rush to withdraw money from banks and severe losses of the banking
network, and b) ensued bankruptcies. The government has interventions in the face of
losses of the banking network. The first case, which is termed as bank run and liquidity
crisis, is caused by depositors’ rush to withdraw from the bank or any other situations
in which the bank is unable to honor its obligation to its depositors. The second case
is balance sheet crisis. This is an asset-liability gap in which the difference between a
bank’s debt value and assets value exceeds the bank’s capital value. This research
explores the latter issue.

Methodology: The purpose of this study is to design an applicable model in
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macroeconomics so as to investigate the effects of balance sheet crisis on the main
macroeconomic variables for Iran’s economy. A DSGE model is used for this purpose.
The main structure of the model has been designed using the works of Deeb (2008 &
2010), Agnour et al. (2012), Kandak (2012) and Ahmadian (2014). The most
important difference is the expansion of the banking model for the specific conditions
of the Iranian banking system and the inclusion of balance sheet crisis as an imperative
fact in the structure of that banking system. The model covers six sectors including
household, firm, government, bank, oil revenue, and monetary authority. As
mentioned, its distinctive feature is the application of a balance sheet shock through
its most important component, namely the default of bank loans and its effect on
macroeconomic variables such as production, investment and inflation. The shock of
non-performing loans is modeled as a white noise shock. The white noise shock is
also consistent with the behavior of delinquencies in the country's banking system.
Given that the frequency of default events is very low compared to the number of
loans and that defaulters have very different characteristics and considering that each
loan default event occurs in different macroeconomic conditions, the default events
should inevitably be considered as independent shocks.

Results and discussion: The effect of the balance sheet shock on the deposit market
is the same as its effect on liquidity, first decreasing and then increasing. Given that
this model also takes bank rush into account, the occurrence of imbalances causes
public panic and reduces the amount of deposits. From a microeconomic point of
view, the depositor's fear reduces the household's desire to keep money. This drop in
the deposit supply causes a sudden increase in the interest rate on deposits and, in turn,
increases the bank's financial cost. Thus, banks' resources are under pressure due to
the balance sheet shocks from two perspectives, namely a) a decline in cash inflows
from the repayment of installments and b) an increase in interest rates on household
deposits. The corresponding effect of an increase on the cost of capital for the firm is
the reduction of return on investment. The financial theory of the firm suggests that
financing through borrowing, due to its leveraged nature, increases the return on
investment. In contrast, the use of internal financing and the firm's own capital reduces
the return on investment. The decline in the offered credits, due to the balance sheet
shock, forces healthy firms to replace bank financing with internal financing. Firms
that are in default also de-leverage their balance sheets to repay their loans and prevent
bankruptcy. These two effects, as discussed in the studies of Cristiano et al. (2007),
Sons and Exo (2013) and Barzina and Makarkaski (2011), simultaneously reduce the
level of capital and return on investment.

Conclusions and policy implications: The occurrence of a balance sheet crisis
disrupts the cash flow of the bank. As a result, it becomes difficult to provide resources
for loans. In response, the bank compensates for its resource deficit by increasing
interest paid on household deposits, which creates money and increases the money
supply. Given that money supply belongs to households, a surge occurs in the impulse
reaction function of household liquidity. This is a closed model of economy, which
means household consumption and investment as well as firm and government



@ The Journal of Economic Pol.‘cu’

Yazd University Biquarterly Journal of Economic Research

Original Research Article/Vol. 15, No. 30, Autumn & Winter 2023, P: 228-271

expenditures constitute the demand of the whole economy. As such, the first effect of
an increase in household’s liquidity is an increase in the total demand of the economy
and inflation. As the impulse reaction functions suggest, consumption is greatly
increased, which corresponds to an increase in inflation. The total effects of balance
sheet shock on the macroeconomic variables of the country in this model have two
important results. The first is a sharp drop in economic growth due to a balance sheet
crisis. The second result is the rise in economic fluctuations and subsequently higher
uncertainty.

Keywords: Banking crises, Fictitious assets, Insolvency, Dynamic stochastic general
equilibrium

JEL Classification: C63, E27, E44, E47.
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Extended Abstract

Purpose: In recent decades, economists have considered institutions as effective
agents in economic growth and included them in growth models. The role of
institutional quality in the long-term economic growth of a country is determined
through transaction costs. In a weak institutional environment, companies and
economic actors cannot enter complex, long-term exchanges and multiple contracts,
nor can they bring such exchanges to the fore, as in industrial economies. As a result,
economic growth in these economies is lower. The quality of regulation as an
institutional factor is one of the main functions of the new governance system. This
factor can play an effective and decisive role to explain the reasons for economic
growth in countries. Stigler (1971), Peltzman (1976), Koedjik and Kremers (1996),
Loayza et al. (2005), Spiller and Tommasi (2005), Crew and Parker (2006) and
Silberberger and Koniger (2016) have dealt with the effect of regulatory quality on
economic growth.

Methodology: In this study, an endogenous growth model was designed based on
Stiglitz (1974) to achieve the desired goals for an economy that is rich in natural
resources. In this regard, investigations were conducted on the role of regulatory
quality (institutional quality) as one of the factors affecting economic growth and the
effectiveness of non-renewable natural resources on regulatory quality and economic
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growth. As assumed, the economy consists of many people with unlimited life span
and identical preferences and unlimited planning horizons. Therefore, the consumer's
welfare function reflects the society's welfare function. Also, the utility function of
the representative household is a function of private consumption and regulatory
quality (as a representative of the quality of the economic, social and political
environment), which follows the integral function. The role of regulatory quality on
economic growth was emphasized in this model with regard to the effectiveness of
research and development (R&D) activities and workforce allocation among the
productive and non-productive activities. As a result, it is assumed that every
individual is a workforce unit presented in the productive or non-productive sector.
The workforce in the productive sector is allocated to the final product, regulatory
quality changes (public sector), and new technology (research and development).
Hence, non-renewable natural resources as a production factor and institutional
quality as one of the factors affecting economic growth are entered into the production
function by assuming the effect of a productive workforce on the production of final
products. Furthermore, non-renewable natural resources have entered the regulatory
quality movement equation as a factor affecting the improvement or deterioration of
regulatory quality. This variable has also entered the equation of technological
changes by assuming the effectiveness of regulatory quality on workforce supply in
productive activities in the research and development sub-sector. The data were
related to the period of 1997-2019 and extracted from authentic national and
international statistical sources. The theoretical model was designed according to the
abundance of non-renewable natural resources, solved by the optimal control method,
and then calibrated for Iran's economy.

Results and discussion: The findings showed that realizing 8% economic growth
requires almost 15% growth in regulatory quality and non-renewable natural
resources, as well as 4.5% growth in new technologies. The average growth rates of
these variables during the period of 1997-2021 for Iran's economy were 0.87%, 4.56%
and 3.9%, respectively. It can be concluded that, in this situation, it is almost
impossible to reach a steady state. In addition, with the increase in the quality of
regulation, the relationship between non-renewable natural resources and economic
growth turns from negative to positive. Accordingly, for every 3% of more
exploitation of non-renewable natural resources, the quality of regulation and
technology must grow by at least 1% in order to increase economic growth by 1%.
Otherwise, the decline in the economic growth is not unlikely.

Conclusions and policy implications: Reducing the rate of time preferences can help
to achieve 8% economic growth, but the fact is that this rate is high and sticky in
developing countries. Policymakers have no choice but to increase the quality of
regulation and new technologies. Otherwise, the targeted economic growth will not
be achieved.



@ The Journal of Economic Policy

Yazd University i 1
Biquarterly Journal of Economic Research

Original Research Article/Vol. 15, No. 30, Autumn & Winter 2023, P: 272-306
. R— - T

e —

Keywords: Regulatory quality, Economic growth, Non-renewable natural resources,
Optimal control, Iran's economy

JEL Classification: C60, 043, 044, Q32






- /
(2l et

%

FoTTYY Do V8o F Ol § b oplaw Osled (o 3k Jlof g dlio
— - —

28 Ol gl GOlaiBl Wiy 9 (S 5 il Cudns” S
15098 dby G991 &0 Lol

o e T unl Tl Sungn (O cp WIPES A (| (S ACHT SRS o e
13
S

P2 0 W N O (RS ST ST
M\;\AJ}_&ngJL..a;Hu))AL;!av\;;f;mﬁﬁ—u\jdnaf(__m\dal@dabdfmﬁﬂg;.:i;
Uo”m.:.,d,islagqu,;o\,_t‘_;;u;s\,\,:,Ji@fﬁus;ﬁj;;‘uyuwmﬁﬁ.up
e JAS oo by (b db b b e Gl L e o T U PO PR Y
As (a}l:“nw):/\ ©olambl Lb G s Olas laabdl LA 2o ldis O pl sbasl gl g 5
(5La(5”twétgwja\°/b.u%w}ﬁi;ls.\i.\qd@béb)&;‘.ﬁ]&i@g__{gwﬁwg,&
Lo (slacs 538 5 p bl b mlin (68 pulaS i (Gla ke ) 5 e e e |
5 8 s Ol 5 oo 8 Sl Ao ;3 ¥/A S F/F /A s 5 4 Ol slaaBl (gl VFr - AYVE 055 b
5 8 s kS L oo ol (Sn 2 T B UL Cands 4 e s 3 Ll 5 L
Al aplal s 5 AS o i Site 4y (e Sl ol Bl i 5 b Al LS b sl dal
Ao 53 ) il Jildo (5555 5 (55 pekaS oS b kot ac mbie 1 i ()5 e e o 55 W

s n (g3LamBl Wiy 2SSy g ol 55 Sl 58l s s &K (galiaml Ul b ST s
sloasl gy IS il o b s (3Ll sy 6 8 s Sk 1SS U519

ol

C60, 043, 044, Q32 :JEL (s Audinb

mirdehghan_sa@yaho0.com .01, s 5 o5 5 o&liils el (5 ;875 (g gl )
nmakiyan@yazd.ac.ir .01 ¢33 ¢33 o8als (g ltlao 5 S ko e3lal 0aStils HLiils .J ghne ok 551
hajamini.mehdi@yazd.ac.ir .01 1 53 ¢35 o&ils (g lulacm 5y s te esliasdl outSiails HLils

asamadi@rose.shirazu.ac.ir .ol 1 ¢l s ¢l b ol&tils slasl sy skl f



- Z
@ (L2l

%

™1 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
- e |

-

doddo -

55 1) baslg Oblsslaml a5 das o Olas ) sladas > (g3lasl L ) Sl gw )
w0y o g cpl alas 31 diles S 3 0s diiy (sla sS00 w5 aails o (galal A,
“ob&@,,&,lﬁ.&,(m«)“;f,au «(V8AV) Y55k T-Ylo 5 55L (V880) &y 55
3,5 o)Ll (Yo 0)

At A4 S I s elarl B 5 by (g ol bl o
3L ol algh & ST 0 Oy (V48Y) &y 5 il (i 00 (o 5 JolS 0l 1 oy 58 g a0
il Ll g5 o8 s il ekl w5 Azen (6358 ¢ Fodain (Jole 4l Aes analr o
g (e 1 0 eyl Eol baslg oS ol donst dias o S 1) 0K L a0l
2 G 5 b b el (o5ba Bl (o b SVl pl (s (oo (50 S¥sla o
Sl e 5 Lol i o (oMis o b oDNis o)) Loyl cla sl Jaiiie Laslg ¢ IS
(ool ol idias oo S8 1y Kialen 4o sazms ¢ oo | atu &S5 O gl 45 A B gi
5 bl 28l & 03y e (55801 Sl 6 oS sl Ol 4 s (slasles
sl dal g a1y gslasl s Slas 35 4SS

dalo 4t o G b 515588 6 Sadily e3lal Sy s 53 ($3lg CiS S
Cras 056 CaaSl 5 basls )l 5 5 CuSTle B gi> manis 45 ol 5 )3 355 o ode i
b5 oS 55 sla e 53 Y gone oo sast (slaolsy amziy 3 5 ol ot YU dols iy o (o
35 S e ol ol S o o Skooli oS Slej sl bl oS ale e bislags)sTod
Cs 4 ges b Loguns pskiiedy 5 LS b o 5 5 e 2 sl Bl Ol
6:\.&5!&%&;mli;{‘w@tgh,m&ugw.x}_;;mg:;_f}a}_a,

ozl uslen 5 Wsd 5,05 68 dim (glaslsyl 3 5 Sadkih codomy Vsl )3 Al 5 o

1 North

2 Barro and Sala-i-Martin
3. Hall and Jones

4. Acemoglu et al.



- Z
@ (L2l

%
et
PE+Y o) 8 b ool ow 0slad e 3 Jlo/ i3 4l Y
- - T—

Wl a8 bbbl ol 53 (63l ) 4SSl s s plawl |y SVl i o nio
SSe pllss ol (slas SIS 51 (S sy Jole K Ol sie (55 bt kS
)ngJLdSlA_i)&V:wjad\eww};yﬁx\j@:;)lfdl.g:,_w\&uj
S o5 dsew Sl & 3 dlie s VAV I sul (o geast oplys il azdls bay 4aS
plmil Ol oo o0 o8 5 Jls ph & el Jlis o Dl ke (o 4 i s
(Y ) T 515 50 ((V488) 75 0 S 5 o555 c(VAVE) T o sl cpimman (S50 e
CatS Sh )Y K s 8 s (Y97 SOl 5 5,8 (Y00) ey 5

.x;l;,\;w,ﬁ;,y\,@u:au),_dfﬁm
Jolss b ko DLoal oS 5 L 8 sl O lie (5 ks Oy T bl
e s 3basl s 4 by e Slusl 5 (6 8 et oS et gboay 5 (ol s, Lol
3 s 3ladl & 53l sl Cand 5 3 3kl A p (68 oS i 1 b
ol ol 3 b 15 03 3,8 S5 o 53550 150503 125 68 sl 2 b e
(el ool oesd OUS 3Ll (6 SN eSS VAVE) Al al andllas l osliul b ot
B 03 AL (65 0as ChS 5 b e ank wlie Jolb Olejen S5, sbay
a3 3 dnn 5 e Sy (S SIS 5 5l (e3lal Ad 5 o 8 s kS
b e 5B ool 8 B 15 e s n W e 5 e Sl 53 o S (05
w5513 Jaide oleasil by 1 Calgss 5 (6,5 it CohS 3 b S Bl

R

. Stigler

. Peltzman

. Koedjik and Kremers

. Loayza et al.

. Spiller and Tommasi

. Crew and Parker

. Silberberger and Koniger
. Stiglitz

[N B Y L S I



e ya
@ BEoIEY, e
{}:&: -
YYA 130930 Wby G981 &5 Wz sle 50 Of pf GLaBl wdy » (& F i Cudss” 1
- - e —

SRR A § (S (Sl -
VP sk) b e (63N VFE 55 b s b sl sl ' 8 s Sl |
)bﬁj&ﬁ&b\,@“é}bb@}a&d}i}&lﬁb\)}@be:uhl:ﬁjl{cts;mﬁs.(9"’\
ol b pinn B acSin 5 5 bhaaliojly 5o &8 oo b 63,505 5 a5 5 | sios
O 5 bal) Sl ot st s  OT 4 Jira (3 gi Moo &S Ol iy 3o b
FV& Y14
:mﬁjcf'mww?ﬁJmTLstmL;:,-\@m;mwd.mﬂﬁ
u,;&i@woujugd‘ﬁ\ruﬁe&@;5@16,,:,»;@.\;5‘5;“;; 4
(s K 3) Sl G55 oy (slyls 5 0ol
S 2l (95 0lojle & b o Sl 5 et 5 5l IS 5 Slis Y
FE0 VAL TS ) 358 oo Jlesl )13 55 anslm &S5 o
lal b ol (ST Jer e 4 (b BT (s 8 Olgiew Ol 5 ) 6 S s ¥
DM Dl VRV T g ) 058 K 3 e b ol ool S5 ol
(Yoo
L ool JIKa aen ool S, J 28T g 108 5T (6l gs Slelusl L;Jfr;;.-s v
Mo Sl ) 5,8 a3 1570 056 3l DL s alr o8l s sl 3
(Y
0T a5 457 555 iy od oo o5 plad Olsieas il n (6 8 ) (6,18 Sy e v

s lasb T olsl O i asy o5 94) NS 5B L (gylsl gla Ll b &I gs

1. Regulatory

2, Webster's New World Law Dictionary
3, Selznick

4. Prosser

5. Stewart

6, Soft Law Institutional Arrangements
7. Veggeland



0

e ya
(215 e
{}:&: -
| —————
VE-T oo § 5 (Pl g 0 lads a0l Sl a9y Yl A

S5 b S o Al 3Lasl 3 (oo gos Sl 3o 5 (5,151 (SAOL jl (6 g I L35Il
5 S 1y a5k ol an e 55 cp e ol 5o ST 0o 5 2S5 505 o8k
(FA-FA DY A (islin) S “..;a:
L,;ﬂ@s,;\,.Ls@aj,\,ub,u)saj_;@af,m,;dgwg,mL;Jf‘._;;: v
Sl a5 a5 Wl (a3 0 psgie) ST on (6 S sl o pllaals (sla b
Y0449 758 5 sL) (G gl Lok oS fogud b Ll
L dons b wlis 5 (68 it oS oy p andllas pl Sl s Syl a5 L
sbolg CdS (b sl Sl 8 GlaysaS s Sl aple b s ey soladlu g 4L
o 6 8 ot 31 g 5 ol gl el S e b 3T ot (6 B ki kST o sy
A el ol 25 Jals 1y (95 S e 5 8l 51 reg 05 oS 2,8 )5
Wl a5l g (Y0 0 A) Wiglda (s o5 Ay o0
G55 S 0T 4 S g 0 padmiie o5 (5,8 bl ok 505 ol p5Y 2l
b S ebat lasl g 55 6l (V00T pwlo g g el anlllan il 358 Jol
333,81 Cawsay G565 wlw (9olg Lases I (6 5 Gues C‘;_)b_’au\jlc)u szl 03 gdoee
plil (g3dae sla g (53l M)x&fmm%%fs)‘f;‘ 032 5 Ol e 2 g2
Sl eﬂyug,uu@ucwwwyémuﬁl,LAU:SJ@“!,:Q%,;\U
Ay pgr ol g e Sl arle o (oS5 (galaBl Ay SIS (lawy 5 Ll
b,y saS Ogles BYs o sl laa b Jg et Calibes oy 5287 s 5 (o5laiBl
shasdl laa i slon 1 st Lol sgh o g § 5 po pl iled g OIS (3Ll L
wi sl S sl 1y e o5l Jolse b tags 51 S e mlo |l oo T odd (o3lgs

F@})j})b}(“'\')&b&»ﬁ}@lj}:J; o)l_.fb‘ :)lj.n u.’:"‘b Q‘ju.c JL'Z.A LS‘J'? .J.;"e);

1. Regulate

2, Baldwin and Cave
3. Spiller and Tommasi
4. Radulovié



- Z
@ (L2l

Ly
| —————
YA 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
- e |

Chlis e (Y01 0) 01, 8a 5 melo 5 (Y00 A) 0L 5 SU) toolg kS e (YoY)
3 SAL YA alsn il (YY) 5 Y0 A) b s SleS (Sl 5 g )
¢ oS CaaS me (Y0 ) T gy 5 (Y0 0) o555 Sl o(Y414) 53T gaa |
5 A 1Y) 0K 515 ¢ szl il 5 CudS e (YOF) 0,0 5 (6 jhner
TOLSs 5 O Sl 4 S ola iza (Y1 F) T (Sd S g 5 STl g o(Y020) (e
WSy e 58 (Y0V) 201 5 ol (Y0 9)

ilos S ASTE (golasl Ay (5,5 oS CohS Cote ST a4 ba g Sl S
bS50 5 Lie) 096 55 45 L,lsST (Yo 1)Y pleasl § ¢S5l 5 (1884) 76, s,
S o oSS (oalaml diy L 4 slaml js e GlaeS i e J 1S s slol

3 (plemar L3k e 5 e (slas15k dar g el (VYY) 0,0 Sl
dgjjlqzﬁg.u)|>6fr;ax%sgm,>d};qﬁasdu)ﬂfpt,@u;;\.uj
bl s 5 Cand 556 Lo &5 Wlonls OLE (YY) 01, 5 auble e .l S
S S PO 09V S 5 ke 358 (alaslus gl Ll e (s3basil VS
,::,ﬁ‘.\;)l;w;ab;wfgﬁasd_u,ﬁfﬁdfﬁmqﬁ.&;;ﬁ;\yuéu
Llazils Dy e S 5 g 53 2 YU B 4 2 &S Sl ola 43S )

3Ll s ) leia (65 el oS oS Wlosls OLa (Y1) Ml sl 5 1Jle

ﬁj&ﬁ)‘bw;“@bbu ch‘ﬁ@ﬂb)‘&)bw;‘chquﬁf

. Sachiko and Durwood

. Cooray

. Prochniak and Witkowski
. Djankov et al.

. Jalilian et al.

. Rodrik

. Gradstein

. Chiang

. Manasseh

10, Silberberger and Koniger
11 Malida and Marselina

O 00 9 N W B W N =



- Z
@ (L2l

%

PE+Y o) 8 b ool ow 0slad e 3 Jlo/ i3 4l YA
- | T—

CaiS 55 e LU (Y V) O 5 Ol 3l by s 2887 -l (alasil A5
3 gn e oy p ke ) e g oSO ciles STy (olasilas ) 5 (o 8 ks
4 S o (slasles it (3lg sl 5 gy B 55 (Y+200) (e g ool iy
Slbe s 3 glajliy ol 53 LT Glag i wle o 51 48 dias oo (pramess OIS W le e
sd Clblows ol T L b (slald gs Lo g

Wl ooy (g3baiBl iy (55 bt CodST it fla e e Sl S )
S Ll o 3l (3l Ad e 31 5L 5 (58 e dikize (Y+10) O1Sen 515
o S pl 3550 53 Lizas (Y411) 01,00 5 505 sl ansls Jis |y oy e slal5L
‘M‘u,wﬁ.;,mﬁ,Gﬁftt.?l‘.\n&‘}:i.xbg?%u;,gbpéﬁ
i S Slaasls (Sl G Sl JET o g 45 sl ) 2 55 (F09)
a3 o ltia (V44A) "ol s ol T (sl 58 g $ladl Ly s 5 4 36
0 L;Jfrg;;: ol ¢l Oolial 5555 b HLa0) Hlars Sl e Cal (Sos oS
Q@dgd):)swiﬁl c’béb\)).sé)!jlqtgfﬁl&c&)y opl g3 ST gdsee
B Jids oS

by (S 3 5 Sl Aiine (449020 pils i &5 555 a5 iy a2l
Jbe 53 6318 Sk ol S 5 Cd Sl il Sl Loy ool (sl oo 5 (soloasl
3581 g4 oS (amin sla sl Slalllas o5l (e dlasly o 5 O Bl e Lo s
gdglisg.:a:fcbo;xoﬁggh{m;?gd\pa\gu\}:@‘xlu&l;ﬂ.m);l.u
(o3l anw g 9 A --_L;C}Ja,« Q,:ﬁ@ﬁméaué\wjju);wgcp
Ny Ju\fri,a,ﬂ;mu; Slsle 5 sl 53 Sdgs Ul

1 Delis et al.

2 Meisel

3, Stiglitz

4. Political Pressure
5. Hansoon



-
@ (L2l

Ly
| —————
YAY 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
p— TR

A ols i ST olgd gla e (184Y) ) LaS 5 STL andllas s Jls gl
QO@g))\:&)a\)h)ﬁfkgbhﬁ.ﬁlMJ&)&\PH&AL@J%J%}-U)\:LSALAS.;‘
kS i p e 3Ll Ay S s e (I8 ;2T L s Bl
Lol iS5 e 1y diy (Yo F) T 8 meen ol a3 815 L e (oalgd
sty i slaslgs syl SUlg ATy sla 428 B o 45 ae iy (Lils e
e SO 1 S i &S 5Lt 5 o Sl (odlind ol dimmn 35 (Y00 V) Tl tlS
5 ot o8l T (K T Ol Sy Jukos b 5 blaomss W s, s s
Mol ST 1 alaamil diy ¢l 55T 5 K 0T 53 457 dwy oo a2t ol 4 Kol
STy s ) e o it 2150955 gl sl s B 2 a3y S
S o am o ol b 1y s OT Ly e 5 031 (3Ll iy o (oiSTL slasly

& e 33 8 6 Lkimms O Kaagsy (S (V0 A) Tolesl 5 iyT adlllae il bl
o n g 35 5 Sty LS5 SUSS  Blize ) sbay 5 Ly B e e 15053 S
.J}LGJL@JL@JM%‘,A}:;W;}ﬂ)}b-&é}w‘&)j-MT)}‘J:».:"P‘

Ll b bt 5 (5 8 oS oiST A sl Bol sl e 5l S S ae
56obe (YY) Ho p ol 5 635m (Y00 Q) S 5 15T e andl . biles SO iy 1y p st
(ol o7 ikiznn (Y200) 15T g0 55,3 (foma 5 (V20D 5y a5 5157 Sita o(Y+VY) i S5
2k AU s alg sl 555 0 s 4L iz S (g5l s, Bl G5 be 555
.J}j@v})‘)‘sﬁw‘m)

»eladlil) p jhe Jolse A AL dalg S 5 - hash s elel 2l
b e 565 it CodST 3B DLl 038 Bl b 150550 i) 6 S S Sl

6@‘))5‘,@@\?‘304&0:‘:&}1‘&}2J&J%;a%.bﬁst)ﬂﬂ;\g:uu\i.lqé'

1 Knack and Keefer
2 Glaeser

3. Goldsmith

4, Arndt and Oman



5
@ gl

%

PE+Y o) 8 b ool ow 0slad e 3 Jlo/ i3 4l YAY
- - | TTTTE——

Al el azdls LS gla g

Of J> 3 518 S9! &1y -1
oI

tilos gy Jakuas A ans S11 6 (2 05 gl Glaans jI SIS g5 di  cladde
QM) TS 5 (VAR a5 C0AP) T saly cVIAP) s gol T sl sy JLis & Lol
5623708 3l la Sl ol 3 5L da 5 At b jme (13033 Ay (sla SN
Ay s1300,55 Sl 5 (R 5 ShiseT dslen) slaasl 65 (59,5 slay8 55l rimas
53 0T 4ot oS ol iy I S sl JWis 4 3 ol andllas .t (g5Laisl
D g o 03,491 4als|
diy adsl 6 S eSS (VAVF) 5l l anlan wlwl gy Coda (bl s
0 Jale 93 ol 2B 5 (3les CokS) (65 e CudS )3 b wlie 18 S A5 S me
Gt b e Sl od 55 48 el SI0LL Ll ekio kil 0T 55 (3Ll s
ok 55 (YOVF) 01,0 5 (g inm 5 (Yo A) 0L 5 s ilen .Sl nss idw &
S35 S o a o Mg e b gn ou 53 10T 48 5,03 I (6,8 ol &K 35 2 &S
3G 5 (Yo V) OLen 5 Glemy (Y097 g 5l 0w 4 Ugn 3o j30dd 4 o L8
(r3o8 m) 6 5 et oS Ol ol GV 2 w4 Ll oo (T41F) O1,Cen
IS o ST (655 a0 g bl ol (a5 5 o) ool (6515 sl
(St 5558 0T (536 S (25 4 5 ol 5 florl(oolasl Lamn & W a1 5 Ao
Liles oS 548 osls laim € [0,1] L W ge Cllab (6l 5 0 wﬁ)\fdjjéré—*’ a0

. Abramovitz
. Baumol

. Romer

. Lucas

. Aidt et al.

. Chou



5
[ED gl

%

YAL 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
- - |

Tl o a S 5 s (galg kS 5 il Bl b (Yoo ) g

m=q/ 0<j<1 ()
O 5 Sl o see Slodst dilen (65l kSl (g3l SuiS q € [0,1] OT L3 8
fol s (el Tl ) (g B e e 5 551 S e

4= Q)/L()" ™
S @f(,.lu CaiS G (65,5 0l ekiasOl i i 5 4 T 5 Q) L(E) 0T y5
S e iy gl Dy goan c,;_u,Uo}ﬁ.w,'cjstfWq;;u)lfd,jg.@l‘}u;y
WalS 1 sl o 5 3 oo Lilos g3l oS oST iz LT = 1 F1 L(E) = L(0)e™
B 8 Wl (63165 kS S il gl 4 ABLT= 0 S 5605 5 p 0y
1l ol (1) iy 53 (F) dlaly (2 Sl b o

m = (Q()/L()7) ()

Slowar 5 5390l oo dob b (635 31 3 Jolid sloasdl 5 52 o0 5 8 callie o 55

ooy b oS o Sae (oS i oy ol ol 3 gukoals (6 5006 331 5 OLWSS
3 525 O pan Jl (U D) son ekl ) 5l S gl mU oman 5 5 dal 5 5 ansl
(F) sl dblghior mls 51482l (3165 CohST 51 lotyles Ol o) (5,5 poass oS

:?“\‘{uﬁtsﬁjﬁ.

! Chen and Chou

s JS pslie b o855 s 5 4l polie Sl oS S g o
3, Partially Nonrivalrous
OS5 O e (s Ol o 4 VIS G 51 65 2S5 o e o ol 0T SSL (Congestion Effect) pls 31 51 7

VISl 5153 6K o e 5039 ey SIS oy as VIS S le 4 S s sl | a3 sdons
b s O 3 oy BB 5 LSS o gor SV S 558 0 50335 O e 10l (o
Ll o plom3 31 1 (gl 3 b 5 (o o> im LOT o 5 doms (g (on 508 SV 5 Dlads dan 3 205 00
.g;.w‘olag-_;O:;u«;_}é|jb})>4_;|j‘5;‘..:]é.$¢~:é.;ﬂi:»>))3.b

sl b a5 S 3 8 4L o1 «(Kama and Schubert, 2004) & 55 5 LIS slaadly plul 57



0

O." " /
~ G
VE ¥ Ol 9 5200 o 03l o35 Jlol g3 dlao YAo
U(Cm, Q) = [(cwem?) ™ -1]/a-0 (%)

P el | 8 el CohS 5 o s O Sl o 4 QD 5C(D) OT 55 o
Ol ) g b 5 (olozr ((s3La 3l Jame 3 5oy 5 (5,8 sl CokS 51 (5 b (oS S sllan
4 48 0Tl il sy g ol e (552 5 Sy (S35 51 (F) Csllan b s oo
4 G 2l S llae RSBl Y e 5 0 L g 5L Cand s el sl
(Y P e sle T-Y0) ol obionlizal oy gllae b g 55 ! 51l ol 0o (b 3 e
ST-Ylo 5 08 o aboor 31 (5345 sla 2053 53 i (i b e sllae b 51 IS
SOVE) O 5 (s inr (Y F) Ty 0 5 LS (Y22 9) TSl 5 &S515 «(1489) ¥ 5 e
el ok osbizal (Y414) 01, a 5 Gilawo
b e Sl B slasl 6 s ol olasil dd  S3e Jelse B e
& kil s ke wlie (Y1) 855 5.0 85 OVAVE) 2lSa al il 1ol ydons
S S (Ghasi s plal e Sl edd A5 B 3l A5 ele oS5 0l g
a2 O e JUS 1 (3l Ay 350 sla e L 51 (S Ol gie 4 (68 oo oS
g ah g (0) daly D) 4 Mg U a3 el s A 5 6 5505 W e S 650
Y(t) = AOK®)*(uymL(®)PR()Y 0<a,By<1 )
K(t) s )sls o e 0L L A(D) o lg @V W 5 edins DL Y (D) b ) 5o
S35 s 0305 Uy IS (59,5 03100 o tasOLis L(Y) (S5 e (e o diasOLa
280 Lo ab mlis 0L 2 0las DL R(D) plasil o 5 ol GLYIS A 55 5o W se )
1l ol (0) alaly 53 (F) alaly 0357 0 Kb bl

(X OLKen 5 Sdas) Cils dal 5 of an 4y oy llas Silwatia ¢l 1 e b

1. Constant Coefficient of Relative Risk Aversion (CRRA)
2. Mulligan and Sala-i-Martin

3, Zhang and Wang

4 Kama and Schubert

5. Groth and Schou



- /
(2l et

%

YAl 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
— TR

Y1) = AOKO*(wy QO/LOYLM)PREY  0<apy<1®

Cloa o8 5 )ls Blbas gla 528 )3 (sl n ) (ach e (D clictizes bl 3Lail
Ol 3 A0 Dl 5 Sy Sl Sl S L b e Slle Sl Sy e 55 Sl SU
e 2 5 ol 5558 6 3 (63168 CohS Conds s g Il e £ 03
SIS 55316 Lamn LS 803 sy Sl ge Caan b ot g Ol 5o a
(ol b L (a5 2Tl kS 55 O1315 o e sl (sla s 528 53 el S
2t b e ST W5 e b e 5 s LT 87 555 a2 an Jl s nl g 3L 50
sl axils (5 5 ooy kS

BLo1 150555 b5 sladie Olosl 4y o goe idm g (4 08 oy sl 3
23 srm S 2L 5 S I Jale oS Dlgea DL s ak wlis ST G o2
5 & nr andllan 4 sl b bl aalllas 53558 ase e (6 8 olat CudS S L 3 g
2 MG ol 6 Olsisa pd b dond b s 35 5 53 5 (Y1) O KCes
Fl 0 51 (V) bl oy g 40 (55 et kST IS hslas ¢ ga g iSu oS

0 =6(0) (ugmL(®)" Q) ®

L;J?V_Ju ChS 35 03 (pyes Liu gL skiasil 5 5 G(1) = G.R(D? 0T s«
255t Co 16 &S il slse i oS St 5 JUs Jale G ol alasly 53 ol
g3 odgs 5 il i |5 LSl S 0l (5 3L e bt s el L e @ ST s o
Db e 65 oS AS B e 5 e e ST AT 4 5 e e
Bl jaasi (6 5 ol sl 5 1l 4 45 Sl e 25 58T (655 4,0 5l e Ug
33 6 b a5 s el YU oT s L;Jfﬁ.,m%@;“s&mu:st,a ol
o 30LES E e 5 b 6 8 oS e (V) a3 il 55 (6 8 il kS 3 5
W5 Y oMo & il (65 (S S by 35 2 68 i g e ohS e ST
R b s o 0Lt 1y 6 8 s CohS 5 i 0T 13 0§y i 5
1Bl gl B (V) eyl ) (") 5 (V) Ly, sG=G.R(D®



0

w A
: sl
%> "
Voo ¥ Cliawn 9 3 ¢ aw 03k el 3l Jlof iy} Ao YAY
Q= G.R®?(ue@®)/L®YVLM)"Q®)*y(t)* W)
J.:fk:)}ﬁ‘s:l_..ﬁ:é‘ujjjyb‘ﬁqwj}&ﬂcéém‘JJ)&\AJH\.A)J
Ll S50

SFF3n 9 ey B S 35 o e S gl GAVE Gl dn 5 5 oo
ol Jodo 4 a5 5 Gl romen L1 252 50 Sl le e YIS 4 i A 5o
r g 5 Gaios ST lr i a a8 g s 5 e e e ol (il Sla Ly
Gl i 53 e slaell U 5 aS el 5 3 ((1440) ' 5 dilen andllas ol 55 54l e
ﬁwu:w‘9):*‘«5:53‘5‘@‘5\4.‘):%&*-@»‘;\5«531536))@@&» 4 Ayl g drw 5 g
S48 o 2 SIS HIL (65 et CodS oS 0ds (53 (Y1) O1Sn 5 (5 piner anlllne
o 55 3l gn e |y 4l 515 Sl ks canu g 5 Guiod 3 W ge LIS
A = o(umLO)¥A®)® = a(u Q) /LY LI)*AD)® @)
Wl o (5555 A5 53 a1 (538 e 5 IS e g X 5@ 0T 3 8
sl drs 5 g Gl (g ol 4 o W e ST (65,5 3 Adu g 5 ! ele 0 el
5038 (Y0 8) O 8aa 575 1 b dsles L5 oo ale o i Ll dslne plonil
OLSas 5 g irr 5 (YY) 0L 5 (tens (Y01 4) 01K 5 TLIL —liw g, (Y00 Y) 5i
g G (Vo) daly S 4 (Y4VF)
K=Y(t)—C(t) — 54K (t) 8¢=>0 KWO)=K>0 ()
.c..w‘s\_lbﬂdf)l@,w\'cjé}(‘ggbfmC(t)cOT)a‘\f
G =T JS b4 0l a3 Jbo ot S35 )y S oSS g Sl o
558 8 OAVR) Il 5l s w5 Sian S v g Ll oy a8

Gﬁ}mﬁuiauﬁélahﬂu\f_b J.i.\as@:.bcl..«g.:ﬂb (Y~\’F)g\)l§m}‘5ﬂ»)(\’“\')

1. Jones
2, Ferreira-Lopes et al.
3. Roseta-Palma et al.



5
@ gl

%

YAA 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
- - |

8 Jai 53 S 55 Sl U5 mbie o) il a3 ( Sslo sl omal ods 3.5l 5o
g el () daly S gt Al b (b wlie &S o doles (pl by 5555 o3
S=—R(t) 5(0)=5,>0 (1)
2B D1 b3 o a3 (o] Sp Sl e ad gl (3 g0 0dd 55 oS 1T
et 5323 8 a1 ST o W Aty (sl s 5 Ll p RS b ] Sl
o) 2 e aeb b > sl ool L gladie Dol 3 ge Il s ¢SS cabal
" 5 05T Sl Sl b e b mbie 1 sl (g3lasl ds, LT & ol
b e r,_o,?\ > 45 Llosls O (Y++0) TS, 55500 8 5 (1480) Y 5L ((144A)
ooy Sl (3Ll Ay 4 (el 53 015 o 150355 6318 b ekbly oaliza
oI Jo -Y-Y
3ol 2l g 5T S a0 i Sl sl 1y o 831 (6 s Julond e 1 5 shate &
Sronel i O slar 53l 56 loss Lo sl 5w ST S5 (8 iy
Sy d c(01) 5 (V) Q) «A) () Lol gy 5l onliwl b sy las Sl &S (gl olaz

Wl (VY) Ll
P - Py1-6 _
maxf U(C(®),Q(t))e rtdt =f [(C(t)Q(lt)_; 1]e"”dt
s.t. ;(t) = A(t)K(t)“(uymL(tg)ﬁR(t)V
Q = G.R(t)?(ugmL(t))"Q(t)°y*
S=—R(t)
K=Y(t) - C(t) — 6xK(t)
A = a(uymL()XA(t)® \Y)

Db e JSE OF) alal) &) s 4% G sthoes w6 ol
H®) = {[(COQ®Y)° - 1]/(1 - )} +

1. Aghion and Howitt

2, Barbier

3. Grimaud and Rouge

4, Optimal Control Theory
5. Hamiltonian Function



w a
@ sl
i};&’ -
et
1E+Y Ol § 3k ol ow 0 olosd e 3b Lol 203 Ulio A4

2Q[GR(D)? (ugmL(1))"Q(t)°y*] +
As[=R(®)] + A [Y (t) — C(£) = 8k K (£)] + Aa[o(uamL())*A(6)*] ar)
e ez 5 (€ suy g RIS e sz ¢l silwaiop Jsl 4 0 ) 5

e dales (DL OF) Ll cs 0 QKA S) "Cunssy
OH

T =0=C70QVaT0 = 3 (%)

oH = 7

g =0 n2gGR? (ugmlL)" Q%y% /uy = 0 (10)

;THA =0 = yAu0(u,mL)¥A®/u, =0 (%)

:T"y =0 = [6BA,GR? (ugmL)"Q*y% + BAxY]/u, = 0 %)

OH _ As _ @Y

a_R - V% - éR (\A)

Z—Z—qu = —iQ ﬁi—Q= p+ G_R‘p(uQmL)"Q‘g_lyf(ch—s) 09)
Q

OH : A

E—Aspz—ﬂ.sﬁi:p (Y.)

OH ; A

a_K_AKP=_/1K=>i=(P+5K) v

OH : A -

a1~ MP =~ =30 = p —wo(umL)rA T

3 Al (V) Laslsy &) ot 557 (63 51 5) 6 p okl Jasl 2
tlim Ao®)QM)e Pt =0 gim k(K (t)e Pt =0
tlim As(D)S(t)e Pt =0 lim MDA)e Pt =0 (Yy)

)(\V)L{kaﬁ{J;L‘,;}i6«4::’-\:};61\.@5L{b)dfwljgsjwa‘\{O,}Sl
D gl oo A (\A)
j_z = pGR()?~ (ugmL(£))"Q(£)*y*
(YF)

G 17050520 b 5 s (G QSR K A2 S (sl ke (510 5953 1S oo

1 Decision or Control Variable
2. State Variable

3, Transversality Conditions

4. Balanced Growth Path



5
@ gl

%

ra. 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
- - |

Sgs=gr=8r" (Vb 3l 5l b ol sl by 26 5L Sea S
.loj_.’h gR* E) g* \ égc=gK=gY=g* Y ol Q_sl_? )‘.l_z_n g‘_g_‘»‘ gR*
(O QA.ZSLQ..Z g:,.:t; Uy, UQ, Uy, Im, qﬁbl}..ﬁ (F ‘-LS °>),9ij “) g(l - (x) = gA* + [311 + YgR*

+ _ @gr"+Eg"+nm-ng « _ DX
- 1-¢ (? s gA - 1-w

‘gQ

QL» Lﬂzsu.)yj|jc;}f4ﬁ6‘;bwq>r)yjoﬂ KM‘OT;L::(\?)%\)
Jol alslas 35,557 s 4 S . (C(0)TPQOPETD) U5 pnn ol oo gl L s s
b et 3 g0 45,8 ol s e 5 0258 sl () b b 31 5505 = S oo L
13 45 oo s (V) sl (6,10

c=2lwa -0)° - (o + 8] ()

S 8o Gl eyl 4 atgy s S b 53 5 pame Ay G Al el
‘Lg:L*a:S\.b:m:w}éfmbjQ%j!wwwc,ﬁ}lkxc(e)é\e”:wwﬂq-
s (B 43la o S gl F550) Sl r 5 55 W) amalr 3 b 5 oloz]
ayls

3 o3l Il o okt 48,8 foil s e 5 02580 (YF) oy 51 i i o &
Dy Joolm (V) 5 (Y9) abaly 55 (Y0 dlaly 5 G558 i o Ll 2 51 (P) Ll

« _ p—(e+)gq-n(n—-e)—§g
= ] Y$
SR =) (¥%)
gr = (1—a)(1—m)[(1—s)(p—n(n—s))—(e+1)(nn+n€)]—ZE(nx—(l—m)Bn). (V)

1-8)(@-1)(1+e@+¢)(1-25+28w)(1-a) (1-w)
Ll a5 b e 258 488 Jandl o3 G 5 028 OA) sl 51 81 s
4S5 4h oo ames (YY) 5 (YY)
g=gr" + 8. (YMN)
Ll S 5 o0 oba sl A &5 dY9) dlal) oman (YA) dlasly &5 4 55 b canls 5
5 dal g (Y4) daly S 4

(e+1)go—p+n(n—-e)+(1-9)dk
= Y4
(1-@)(1+8) (¥q)




0

e ya
(215 e
{}:&: -
| —————
VE-T oo § 5 (Pl g 0 lads a0l Sl a9y Yl Y

3 g0 oS 56 sla eyl 4 bl Cond s 3 oolamil iy & 5 (V) ey ol
A ) Comem 2, 55 dp) Gl 5 5 E) 8 S kS 5 65
i 2553 U g S5 (555 e () B S ChST 8 5 AL s b s
e Ty 30 5 (B) e S Mgal 5 c) (5 5 e ST 5 5ty 55 (nsm0
3 (Ko (€) ¢ 8 ey i

558 43 8 ke G 4 o (Y4) dlaly S ailir

ag* _ (e+1)
agg®  (1-9)(1+8)’

L5 b (€) (6 8 eas kS 3 2 (68 i 3 go kS g () ) el
b5 (@) (6,5 pebas CokS iy ol ko aclo mlin g 3,15 e sl (3Ll
S B bl e b b S48 (o s ot alal) (3Ll At

()

Al s3leasil s ) )5S e bt St ST palS o Bl iy o 53 ) (6 8 ki
s sola sl w5 1 (€) 6 8 sl CohS i 4y S Wl T3 20T (ionen A3
dn e g3lal L) 6 8l CdS i BB AT e S dal s e Sne
Sl sl el s e Sleddy il o LOT AuT o8 adls Koy ool ulyl
S5l ((1898) & Hss;5 gle s b e (ool a5 LSJ?("‘L“' CadS Cote
2SS S oS e U mman Ll (V018) S 5 S e (Y0 Y) kssl S
craman 5 (YN O 5 505 5 (Y4 00) 0L 515 (slaanl b Gdate ¢ g3lal i

ol gl e o g 53 (V48A) Il lis

Ve g WE S
Fp b gosliie | gy 3l codd s (6580 (sla ralyl 4 a5 ldie ) ghate 4
'_:‘:g:6&&;’&‘5}:}‘.})}Aw>c&bébb)ly}:)}TjWALAZQLSLAJ‘,)l{LAJSA‘)H

Sl oy 33 b sty g JSb 5 83N Gt 1 g o el STl s s



-
@ (L2l

%

ray 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
p— TR

Sbi x5 F A bl sl s 55T gl e e Sla s Bl 5 gene olas e
S5 s szfp—bd kS 51 (B g Sl (0) (sloy 55 o il 1S e San ()
Wl 0l o3l bt g5 L 5 (8k) (SO 58 arle mn SVl 5 5 5 () (5316 Lo
oslimal 53,57 ot st nle 534S Jue 5l ols eyl 3550 55 358 o0 4D &S 5 sbislen
Jsur) ) 525 g 5 B sl Loy sl b ol andllan (glas 5T 5 Ole i
.(\

OLar 5315 wle /08 L, (YY) kS s 0o S S s
5 WS /0 F L (YN ) O, Sen 5 (63l jeels ¢/ VY 1, (Ye08) Jus 5 (Ye09)
sdian S L s o/ YYA Ll (YoVF) enljslinl 5 OL Ml 5 +/08 Ll (Y01 +) 0L, Ken
gl Jalge ST ey L (V) 0L 5 (g anm 5 (Y00 A) 0L 5 Vs .ol
SYsb (5 4 il Yl SV amd el b (glamalr 53 87 6,8 n e Sej e 5
S5 Olgea Ol ) 53 «llade pl 4t 5 b ool ol G5 g 5 55 YL @l LT3
o2l on s e s dal sy S VLB e 1 sl ol canw sl 5 5 S
Sl Caass 5o 1y 55 Jale AVl jliie a8 (Y1) 08 5 LS 5,557 5 5l anlllas
ol odoslizal (d5s ST 55T 5 0/0 4

°“’0u5w~56ﬁ;¢§~“uhﬁ,ﬁ Ol U (0) loyss fpm sudilr [iaS o sSas

3l Il W gl s OBl VP BOYYE fags Slejoysn caesls a4 o i wd g am g L)
Ol ST 55 0 laests 31,565,565 Caamaz (655 1o ESGL Slaj (6w gloonts 31 S5 e, (63 5 50
Ml ¢ Slgz <SS glaesls 5,?(,;: CuiS Larls y el Lallil s 5158 5 o ek e i
3 OYAY) o313 (g5l 5 (gonl andllan SAYAY Lo b anws 55 5 Gl (a2 5 4nm 55 5 Gl 4yla o 4 Lo gy 0
e 3 26 M5 3 s i AilodeT S s (WD) ilg <SSl Lt ls SIF s BAVAF adle (¢l
DS 5k sdes sl yast Lty sla 5,518 5 OFAF=IRVA) &y ke Ol 3,557 2 51 25 55 ) (658
S okT @ S a5 5 Gl 5 53 W ge 518 (S 55 e plal s Ll b (55 5T par (VP22 \YAF)

Wl 0k Szl Ol ST S o a5 5 Gt Sl (51, ey



-
@ (L2l

%
et
PE+Y o) 8 b ool ow 0slad e 3 Jlo/ i3 4l rar
p— - ——

Falily ol e .l Calides Sloj Glve )93 w3 e JWil 4 0diS' o ,me il O 5
035 (35 b G3sm—o Lg) 5 b0 8 (2S5 b ol Copllas ca 5L S S
(Y~\Y)Obl§.~.&)ub’ﬁ;w/\)\.,\.E.a(Y~\~)Q\)&A)w)\.;.axv\.al}&-j.\fcgﬂ
50 /PY Hldie (YV9) 01, e 5 Sleaol IV /Y Sldie (YOF) 01K es 5 (g anr 5
ol a a5 b is S Blod Ol sbassl js el cpl gl 1y /0 jldie (YIA) gl s ]
Wl oz & L 53 MV L 10 Hldas (Y VF) OLKen 5 ¢ jinr plul ) o550

o me () (5345 Jama 35 5 (58 oS CodS I (L e Callae elsl
S 4 addllas ol 55 48 Sl amalr 3 (93lg S o a3 OS5z Slou 5
iS5 me 45T Sigedd (o3 (YVF) 0L Ses 5 (g i 5 (YY) 0L 5 55T o
ol pls Gl 20T (3 s 45 0ol f%lojjj\caﬁfdjléjﬁd:@g:i;d\ﬁ
sl oz 4 S b 55 bl cpl gl /P O

o\,&wﬂ;uﬂ;‘(wna)bw,@@ wlllas 53 (Bk) (S5 58 ale o S Vgaul &5
OLan 5315 b a0l sa § L5 5+ /o ¥V (Y414) 0Kes 5 (sdas 5 (Y+)Y)
OLSen 5 JYs andllas 53 .65 8 sl 1y +/+4F lude (YO VF) OLKen 5 (g anr 5 (Y42 9)
el ot siad 8 k5 53 /) SNl 53 VAP Sl ()T aaldw ol (Y419)
anfllas 53 s S eslinul [y /00 ldie (Y41 ) 01,8 5 s LS 5 (YOIA) ol 535
Wl odiacd 8 i 530100 Mgl ¢ 5 Sl

Jsane)sbas Ll odeT sy (hin (1) il s ek o 4 o A 5 2057
Ll e353 a5 Rl 3l o g i Aile o bt 51 iy (615 0 g 45T Sl L]
;,L:.s;usst#J@ﬁ\,d,tgﬂamw&u,ﬂémL;,uﬁ,cua,aéua.\i,g
so—ila e 5 OLala 5 (YY) 01,8000 5 (63 5mp A5l b i g3 (S ckiwly e 53 . sls
Ga“t,ﬂ;u__u%.\,,;ﬁ»cugg.._.,s.g}:u;_;f(mx)o\,&*n}lﬂ,‘”(mm

1. Soares



e ya
@ BEoIEY, e
W -
as 130930 Wby G981 &5 Wz sle 50 Of pf GLaBl wdy » (& F i Cudss” 1
- - e —

Aty (55 b CohST I BIL S Cl ) Sl g Bl ien Lo ST 4L
B ol bl gr e St o e ) oLl i) L il s b e i) 5
WYNY) 2w 5SS 5 oobe d(YNY) g a ol 5 (635 (Y0 A) ST 5 3T go sla sy
osb 4 b mle Sl e (VD) )T gn 53 (ume 5 (VAT 5 e 5 5157 Sita
@3basl iy O 50 o g (ool Jltle 5 dgs Sl oS ki (ol i sl S
.:j,i@.xﬁ‘lsm;{@(m,ab
©B) 2§ M5 i 5o Use HI 650 e 4 bgrpn g o o s 3 plonil
A Uslae ST (YVF) 01,00 5 (5 pan anlllas 55 o b Hliie | o 0d g0 ol 5 g
LT Blond e sl s s s y5T ol oS ol S5 05Y) ool outoslizal oo

(sl sna o
Ol SLadl (81 o1 025 o Cagr 48l polin 1) Jaur
39 Ol gk dinld e i s "
b iagy 2l
A/ Ss s ot Y S Ol ¢ 5 p
(Yoye)
Y G 5 bb&: ::,» R S35 ot il AES e ySas )
O, 8en 5 55T s
- 3 & (YY) sk @3l ChS 4 e drsler Dl Y
(Y 1F) o, Ken
VG /XY ETESTI Va2 S e s i A 5228 a
) OLSen 5 (s i ¥ 53 W30 658 e & e A 5 AES 8
¥ sl Mg e
il =+ /F4 51 S S
O, 8en 55350
5 0Ll (YY) B )
SR e AR 20812 A ALt b e 4 Lo 5 RS y
L 51T 4
()




5
@ gl

%=
| ———————
18+ Obiwn) 9 b ol ow 0 obod pd3 b Jlof 2893 Ulio Y40
- - B |
30 Ol S dinld
il & o Salsb Slos
b gy plo
_ e RTC JES A JU E g 1
- SR80 2 e ) ]
2L LS
- oS e 55 i kS e S
- RIS LTI A\ o £
e
) _ G5 b 4 Lo 5 a5 S s S
- s 55T -1/4) n
eSS
A _ g 4 S 65 S ChS i S
- s 35T VY &
Sl s Ll
3 S Arr 53 /DA ) . AY 3G Al g 4 Sl il (50 228
295 2)3) 2 AN w
(V) O, TR A g5
3 S 53+ /0) . s S (535 e 4 o e 55515 1S
Mgt S . .
(V) 0K I A g5 3 i X
Sl 5!
ARV 0S| 5 elS (YA) oebe S oo gl &5 8
(Y1) ol Ken
SRV G /Y WoI /oYY S s, Aoy 5
’ (\F4A-\FVD) accnd e N
SR b Lo

1y ok 5ol oS Ol g5 o (V) gdr 53 o oSiate sla ol )l pyslie 4 4o 5 | I
%g(auw&j‘ﬁj)ﬁ:ﬁUththJ‘J?&E e s 935 )
ol ) £ 54 glnws S b (358 5 p il bt b e o 8 s
Sl 53 (slpr ok 3l (gla e i (slag 5 did b ad 1> b (6 r3lie 4 okd (5,108 ot
Ll odidinlen
Ao 2B e e mlie 4 s (68 oS kST 55 Dl A0S sl
2 2Rl b wlie 35 (o3, sladie (o] ) 1 = s 5h B 8 5 )
Sl oS A3 gp DL Laadl (il a0 (5oL i 51 e@0) (6 8 ookt oS 53 Ol i
S35 (5,8 oS oS Ay lag S cd 3 A 4t )3 ¥l alasl i 5l
S el 0T Sy () st DSl il 153 b b dond ac mlio 5



-
@ (L2l

%

ral 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
p— TR

@bcbcéfﬁbﬁQri;.w)cgu'cjz‘&:uﬁ\.\.ﬁ)'cjpwp&b;glj'él -
RSV VIS N W SERDAA ST 11\ (Y3 IS PLVRG: 5 SR PRV PR e L;”Ls,),,ub L doe

M)Lglﬁ'cjcg\g:w;w)b/\dbuﬁ‘ﬁ)tjbov\uﬂjé‘jﬁﬁ)}bﬁ

FIY 510/7 AF/F LWL w5 4 Ll L;J,LU,.\,L L doed @..bcu %;;r..lu WAy
Ao 3 Y/ S X/0F AV LS 5w O) gl sl_aBl \YYE-NFe e oy 05 5 Wus LSJ)L.e)J..\.’L

Wl (S e L (Ll Cndy & (g e (O gl 5l s 1 oSl ot e
v/f&u‘,_;\iu,g@@x»cmu,t,s‘w,;&Lgaua-slu)'cjsﬁw
e ) F5 alaly olasil ) 5V Glag 5 53 (6,8 it S RIBIL & sy dal
Bl opl S o My ek e sl 4 e sl Sl galasl di 5 b Al e b
Lsz.wu')g:ﬁ_,‘_QJL'.GG(Y'\*)‘)ﬁj&p‘}‘s:%G(Y"A)&"{)\)Tﬂxéhﬂ)}:@lﬁdﬁw
e S ol et (YA0) 5T g 535 sure 5 (YAF) g0 e 5 5157 Sie o(Y41Y)
.\.:z,,,oTJ;‘\:aﬁdsw,uuju,;)w)&g‘w@uss\u,du’ms@,»
AS o e |y (o5l

@ =lve 2 HbBun Golabl wly 4 Shiwd Sy dug Ay SBE ST Jeu

GOl by | Sl Cd Dy | B oot b o by | o 59 )
Y \%s /) VAR
Y NY A% AN
¢ ay o/ \Via%
0 \ey v/A Y/FA
1 AVAd V¥ Y0
\4 VY Y Y/A
A A\rAd \o/8 \fia¥

S sl i o
ol 2 kS i AAS o b e S (855 5o Sl B g @ p s> Tl o
PRURTIE NP P PSR Y x@&cbmw(s:l@ﬁb\ﬁm) sl
oSl Ol gieas andlan ol 53 & a8 L 53 —+/0 Jslas 1y o ool (Y1 F) 01,1800



- Z
@ (L2l

%
et
PE+Y o) 8 b ool ow 0slad e 3 Jlo/ i3 4l ray
- - T—

@B g el Al e b wlie b S (68 0iS kS 53 ek i gl
Wl o T (F) Jgudm s

L (5555 ‘645;*-:55 CokS i) Sl 5 b ol i) & 5 o S ol 5o
g o) gk SNl bl 555 on Aol oo dlaily Al b o b b
b ol (6 5 plas CodS U ez S el b, ¢ s A s oS B
il I )3 VE 5 YR /D b 5 e (555 5 il e

ujdb'cjc\i[;WjjbuijdaLﬁﬁ|u)4{C}A:-m)d‘jcdbCﬂ\)a
FIOF 5 WA OF 35 4 il e (6)sls 5 n b ddond ack mlie (6 S oo Sk
S s ph o a8 S ami Tokren iy 3505 Ul Sl (Slockes Soslis gl ol A5 s 5
23 Ao (55568 5 il ot an b (6 S oS CohS b, lag S b e g e S L
L5 0l ) slamdl s Ll Camd s s o iws (/8 5 F/05 (H/AY 3 5 &) YWVEVFer )55

@ =--+/-0 &)éhhév\h"sél.aié‘&)ng&dé‘s'ﬁ%&)ﬁut‘ﬁfdju\?

SolaBl Wl Gl Ay | pibaon b e ady | wie (590w
Y v - Y ANS
Y NO Y/ DAY
¢ \ f/f \Vias
0 1\ /0 #IA \ird
1 Y a/y Y/+4
Y VF/0 AN YINY
A \§ YA £/

DR sl lxse
13l salaasl Ay &5 M8 o b (6 8 a5 Sk gy b 5 caalsl s
GLg LS Sl e ool b Oods el aa Tl sy Sl Ol ) Soslise (slag
Sy S 4 Oy S 65 S kS ) i 5 il Glej Ol

oAb ad S 1y Sl g Isdzes .35 dal st ldie o Coda (g5l



0

%

- /
(2l et

YaA 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1

2L L b e 4 o (8 T SdS 55 Sl S (gl e

b das oo 0L (F) g 53 0t b iyl 8 (slaasl (@ = 0) ol ol s § L5 45 4w

kS A 5 VL 5 p e (galatil L) 4 ol s ( Glej Olowr s 5 Rl

b 0lej O an 4 6 iy T sl analr ¢ Sl Ol &5 Gl 31 Lo ol o (6 8 o

bis Sy oldb i 3 das ot T 55 (I8 bl ;a5 31 e 4 (6 208 o sl

5 S CohS A b 5 5 OT SR 5 Ll Cond 555 s3lasl a5l ms b
kb Rl

(@ =) Dglie Slo) Olowy 9 (SOLaBl vy (SIS Bun b (& 5 il ding Wiy SBE 5 i J9u

i Olxry
+/+0 of/+q A AL -1y /Yo .Y i) i3 +/g0
SolaBdl Wiy

Y oY %3 VIA Vo0 Y/ "oV Y YA Y¥/0 Y5/
Y #/Y MY NA 11 /0 VE/ 2% VA Y\/A YF/0 YW/
¢ \7A1 LVau /A \Y/D \o/ A\74% Yo/ ARTAY Yo/0 YA
0 NY (YA /A Y70 \§/\ WY Y\/¥ M) Y510 Y4/
1 /Y /¥ VYA 110 W/ (L% Y/ YF/4 v/ ¥/
\ (DA VY \Y/A 10/0 A YN YN Yo/A YA/D Y1/
A /Y Arid YA 1910 4/ Y\ YF/¥¢ /4 Y4/0 Y/

i Sl e
CaiS 55 Sl ek i8S (YN F) 0L an 5 (g jinr anllls diilen e3> - s
(ool b ol 0db b 8 5 55 =0 /0 Jslan il diidons s mbie 4y S (5 ki
e & glows Cgar ((Slo Oleary # 5 GRIB3IL 0 Jgdar 53 ykis Glaasl 4 e 5 L
b adl b Il L 55 (6 8 ks CiS abg A8 f 5 el b ) £ Sl et
.u,)"6,;%6L»@3r}t,.ﬁg.uguzst.u)'cjs@@pud,luuq¢.,.MsJQ}LA:
@\‘sfmh.?ﬁ.:.aﬁf



0

-
(2l et

%
et
1E+Y Ol § 3k ol ow 0 olosd e 3b Lol 203 Ulio Y44

(@ =-+1+0) Dglite o) Oloear 5 9 GOLABI Wiy (SIAT B b (6 5~ mald dingy Wby SIBE 10 Jgu

oy Ol y
bl o/+0 «/+q A QAL .Y /Yo ¥ /%o /¢ +/g0
Y f/4 v \Z VN \Y/A \o/F A Ye/$ Yy/¥ YO/A
Y [Zas NO q V8 \\Ad \#/4 14/ YY/N \A7A% YV/¥
¢ 4 . Ve /0 A\ \O/A \W¥ Y\ \Avid \iZA1 YA/A
0 a/f /0 VY \F/8 %4 144 YY/0 Yo/\ A% Yo
1 ARYA \\d Y/ \#/N WA Y\/f Yf \izid Ya/x YV/A
Y \Y/F \F/0 \0 /8 Yo/v YY/A Yo/ YA/\ Yo Larid
A ¥/ \$ \9/0 V47 YV/A Y¥/f Yv Ya/8 YY/Y YF/A

R slaasl el

ol SBlgily 9 (S 5 domd 1

Tt 5 03 SIS el B WIS op oS (93l Jole Ol o (6 8 oubas iS00l
A e golaml anw 5 g Ady O gl la a5 oo Al iy b,y 48T (gslaml s, LY
u,ﬁéﬁmz:g;g;@1f;teﬁ,o\ﬂgmﬁ‘t-_.ﬂl)wﬁ.g;_ﬂaﬁﬁ,\;
Al tasy bl Jlite uls & 48 8 Oy o (s3date slata s (53l
Wl o 4 ki b ool sy 1 0T e 36 (5 5 (68 ool oS e
@u;slu,j_ouijs1,ﬁ;\iu,\i@d‘:bcuﬂwfﬁmwﬁuow¢g@
o S gy 5

150ays dedy 558 &K Oz la 3 ol s el ge JE5 Ad A sl adllas o
i oS s pae Jold (6 ki (6 S eodn ol 4 5 g 3 sd oLl Ol sbasl gl
g S e JRS S b (b a5 G e s (s SR (o0 s
@3laBl Al p fie Jolse o ndy 5 4B (a3)lhe Oyl sl (sl 0 o 55 (5,5
O3 S 550 Al s b mlio 51615 pe 5 (68 s oS VST Slo3 9
s ol 4l aw oDt 5 sbay hagy ol s S



- Z
@ (L2l

%

veo 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
- e |

r}t.““tigW},g,\.ﬁﬁ/\@uétu,g}»&w\ﬂ;\uﬂ,agws}\
S35 As 5 F5 5 o 530 Ly B it L ae wlia 5 (6 80 las oS A glag
.u,\,,;@,,bcu%;;mm%u,éutjbﬂ.cﬂlu,maJslv\,,g,x?
Qo )3 YA S FIOF /A o 5 4 Ol sl s VPV WVE oy 55 b s (g5l 5 bl
g el (San 5 LB Ll Conds 4 g s Cands ol b S w03 5
b e ) # 5 alaly o 8 las iSRS el g L e
51T e SR gl cnl ol bl or e Coe e Sl @bl Ay b il
saese 33T e (YY) 2w 5SS 5 eale «(YAY) 5 g ol 5 (030 (Y0 A) S
‘M6;m1u,du%u@Lcmsanﬁ@,ﬁ(ma)ljﬂj;;@M,(Mr)
58 o dl S o i 1y (g3baBl di 0T 50 o go (galg Jlitle 5 s s, S
) i 1 e o3 Y a1l 4 L o4 s e 0L S i bl e s
A, b s ) ws ) -‘i‘u}s‘bénéjéfﬂéﬁ%‘x%uﬁﬁ@:ﬁ@b
s 1 1 55 (golaml Wiy 2alS (Coypo pl e 3 b il 5l sy S5 (gLl
3Ll a4 gl Sl Oy 5 Rl 1L oS Cl ) SN Bl o s
3 a3 Olowam s &5 il 3l e gd 5l ool (6,8 e CohS )y 555 SRl p e Ol
Ls;r-;léﬁ&L.:i;f-\—.o):ALg.sLasﬁlA&)‘qu&@:d\jfaﬁ@%}»~/\°04.3~/~b
Gt 4y Wl o S35 S e bl 1 A 53 Y 4 o 53 WY T Sl
Jl 53 (slay 538 55 5 5 ol 45 Camdly ol s L Lol 487 &GS s 3 A (sl s
kS 3 YL A o glosla OIS il (il ki b Ca 4 s YL a5
a.\_&d)b’\fd.\.&L;.sl_..a:é\.\_i)o)j_pCﬂl}:&‘)se.u)l.u.\iksuc;))@jg;mbﬁ

INERIN PRSI -A



N
(2l et

1E+Y Ol § 3k ol ow 0 olosd e 3b Lol 203 Ulio a

References

Abduli, Q. (2009). Estimation of Social Discount Rate for Iran. Economic
Research Review, 3(34): 135-156. [In Persian]

Abramovitz, M. (1986). Catching up, Forging ahead and Falling Behind.
Journal of Economic History, 46(2): 385-406.

Aghion, P. & Howitt, P. (1997). Endogenous Growth Theory. Cambridge:
MIT Press.

Aidt, T. S. & Dutta, J. (2008). Policy Compromises: Corruption and regulation
in a democracy. Economics & Politics, 20(3): 335-360.

Asadi, H. & Mahdavipour, A. & Rezvani, S. (2019). The Concept and Position
of Economic Regulation with Emphasis on Accountability for Exchange
Crimes. Islamic Law Reserch Journal, 20(2): 473-498. [In Persian]

Bagheri Pormehr, S. & Zahedi Azad, N. (2019). The Role of Regulatory
Quality on the Impact of Foreign Direct Investment on Economic
Growth. Journal of Program and Development Research, 1(3): 167-210.
[In Persian]

Baldwin, R. & Cave, M. (1999). Understanding Regulation: Theory, Strategy
and Practice. Oxford University Press: Oxford.

Barro, R. J. & Sala-i-Martin, X. (2004). Economic Growth. MIT Press:
Cambridge. Second Edition.

Baumol, W. (1986). Productivity Growth, Convergence, and Welfare: What
the Long-Run Data Show. American Economic Review, 76(5): 1072-
1085.

Behbodi, D. & Asgharpour, H. & Mohammadlou, N. (2012). Institutional
Quality on Relationship between Resource Abundance and Economic
Growth in Oil Economie. Journal of Economic Research and Policies,
20(62): 116-95. [In Persian]

Chou, Y. K. (2006). Three Simple Models of Social Capital and Economic
Growth. The Journal of Socio-Economics, 35(5): 889-912.

Chiang, G. & Liu, C. C. & Liu, H. H. (2022). The Threshold Effect of
Regulatory Quality on the relationship between Financial Development
and Economic Growth: Evidence from Asian countries. Advances in
Management & Applied Economics, 12(1): 103-119.

Cooray, A. (2009). Government Expenditure, Governance and Economic
Growth. Comparative Economic Studies, 51(3): 401-418.

Dallali Isfahani, R. & Renani, M. & Sameti, M. & Esmailzadeh, R. (2008).
Optimal Economic Growth (Steady State) and Public Expenditures in



https://www.sid.ir/journal/994/en

N
(2l et

voy 150930 by SN & D25l 30 Ol pl SOLBl Wby 3 (6 F il Cuds”
T

Iran (A dynamic analysis). Economic Research, 30(3): 15-40. [In
Persian]

Dallali Isfahani, R. & Vaez Barzani, M. & Zareian, S. (2016). Impact of Time
Preference on Economic Growth. The Economic Reseach, 16(3): 155-
179. [In Persian]

Delis, M. & Molyneux, P. & Pasiouras, F. (2011). Regulations and
productivity Growth in Banking: Evidence from Transition Economies.
Journal of Money, Credit and Banking, 43(4): 735-764.

Djankov, S. & McLiesh, C. & Ramalho, R. (2006). Regulation and Growth.
Economics Letters, 92(3): 395-401.

Ebadi, J. & Nikonabasti, A. (2012). Natural Resources, Institutions and
Economic Development. Planning and Budgeting, 17(4): 127-144. [In
Persian]

Eslamloueyan, K. & Ostadzadeh, A. H. (2014). Estimating the Rate of Time
Preference for Iran: A Recursive Algorithm. Economic Research, 49(2):
267-294. [In Persian]

Ferreira-Lopes, A. & Sequeira, T. N. & Roseta-Palma, C. (2009). On the
Effect of Technological Progress on Pollution: A New Distortion in an
Endogenous Growth Model. Economic Papers, 65(2): 394-416.

Glaeser, E. L. & Porta, R. F. & Lopez-de-Silanes F. & Shleifer, A. (2004). Do
Institutions Cause Growth. Journal of Economic Growth, Springer,
9(3): 271-303.

Goldsmith, A. A. (2007). Is Governance Reform a Catalyst for Development?.
Governance: An International Journal of Policy, Administration, And
Institutions, 20(2): 165-186.

Gradstein, M. (2000). Rules, Stability and Growth. Journal of Development
Economics, 67(2): 471-484.

Grimaud, A. & Rougé, L. (2005). Polluting Non-Renewable Resources,
Innovation and Growth: Welfare and Environmental Policy. Resource
and Energy Economics, 27(2): 109-129.

Groth, C. & Schou, P. (2002). Can Non-Renewable Resources Alleviate the
Knife-Edge Character of Endogenous Growth? Oxford Economic
Papers, 54(3): 386 -411.

Hadian, E. & Mirhashemi Dehnavi, S. M. (2018). Natural Resources and
Economic Growth: An Examination of the Big Push Theory in
Developing Countries. Quarterly Journal of Fiscal and Economic
Policies, 6(21): 183-210. [In Persian]



il /
U’)L-*’Id/w_"/(/

1E+Y Ol § 3k ol ow 0 olosd e 3b Lol 203 Ulio r.r

Hall, R. & Johnes, C. (1999). Why do Some Countries Produce so Much More
Output than Others?. Quarterly Journal of Economics, 114(1): 83-116.

Hodavand, M. (2008). An Approach to Economic Regulation. Majlis and
Research, 14(56): 47-84. [In Persian]

Izadkhasti, H. (2018). Analyzing the Impact of Governance Quality and
Composition of Public Expenditures on Economic Growth in Iran: An
Endogenous Growth Approach. Quarterly Journal of Quantitative
Economics, 15(4): 135-165. [In Persian]

Jafari, M. & Islamlouian, K. & Hadian, E. & Samadi, A. H. (2014). The Effect
of Social Infrastructure on Economic Growth in a Resource-Rich
Economy: The Case of Iran. Iranian Energy Economics, 3(12): 27-60.
[In Persian]

Jalilian, H. & Kirkpatrick, C. & Parker, D. (2007). The Impact of Regulation
on Economic Growth in Developing Countries: A Cross Country
Analysis. World Development, 35(1): 87-10.

Kama, A. A. L. & Schubert, K. (2004). Growth, Environment and Uncertain
Future Preferences. Environmental and Resource Economics, 28(1): 31-
53.

Karimzadeh, M. & Nasrollahi, K. & Samadi, S. & Dallali Esfahani, R. (2012).
The Optimal Path of Investment, Consumption and Gross National
Production: An Application of Generalized Ramsey Model in Economy
of Iran. The Economic Research, 12(4): 1-25. [In Persian]

Kiarasi, M. & Dallali Esfahani, R. & Tayyibi, S. K. (2010). Determining the
Optimal Tax Rate and Government Spending in the Framework of the
Three-Part Model of Endogenous Growth: The Case of Iran.
International Economics Studies, 21(37): 43-62. [In Persian]

Knack, S. & Keefer, P. (1995). Institutions and Economic Performance:
Cross-Country  Tests using Alternative Institutional Measures,
Economics and Politics, 7(3): 207-227.

Koedijk, K. K. & J. David, P. & Roller, L. (1996). Market Opening,
Regulation and Growth in Europe, Economic Policy, 11(23): 443-467.

Komijani, A. & Salatin, P. (2008). Effects of Good Governance on Economic
Growth in the Selected Countries of OPEC and OECD. Quarterly
Journal of Economic Modelling, 2(2): 1-24. [In Persian]

Komijani, A. & Salatin, P. (2011). The Study of Effect Quality of Governance
on Economic Growth in Iran and Selected Neighbor Countries (Turkish
and Pakistan). Journal of Industrial Strategic Management, 7(20): 27-
41. [In Persian]



N
(2l et

vee 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
—

Loayza, N. & Oviedo, A. & Serven, L. (2005). The Impact of Regulation on
Growth and Informality Cross-Country Evidence (Vol. 3623). World
Bank Publications.

Lucas, R.E. (1988). On the Mechanics of Economic Development. Journal of
Monetary Economics, 22(1): 3-42.

Malida, M. & Marselina (2023). The Influence of Population, Exports, and
Regulatory Quality on Economic Growth in ASEAN Developing
Countries. International Journal of Social Science, Education,
Communication and Economics, 2(2).

Manasseh, C. O. & Okanya, O. C. & Logan, C. S. & Ede, K. E. & Ejim, E. P.
& Ozor, S. N., ... & Okiche, E. L. (2023). Digital Finance, Financial
Inclusion and Economic Growth Nexus in Comesa: The Role of
Regulatory Quality, Rule of Law and Government Effectiveness.
Russian Law Journal, 11(5).

Mehrara, M. & Abrishami, H. & Zamanzadeh Nasrabadi, H. (2011). An
interpretation of the Resource Curse Hypothesis in Oil Exporting
countries: From what Threshold Level are Positive Oil Shocks Harmful
to Economic Growth?. Quarterly Journal of Energy Economics, 8(28):
119-134. [In Persian]

Mehrara, M. & Keykha, A. (2009). Institutional Quality, Economic Growth
and Oil Revenues in Oil Dependent Countries during the Period 1975-
2005: A Panel Cointegration Approach. Journal of Quantitative
Economics, 5(4), 55-79. [In Persian]

Moeinifard, M. & Mehrara, M. (2015). Effect of Abundance of Natural
Resources on Governance Quality in Developing Countries. Journal of
Iranian Economic Development Analyses, 3(9): 9-32. [In Persian]

Motafakker Azad, M. A. & Mamipour, S. (2013). Economical - Political
Analysis of Barriers of Natural Resources Abundance Effect on
Economic Growth. Quarterly Journal of Applied Theories of
Economics, 1(1): 124-97. [In Persian]

Mulligan, C. & Sala-i-Martin, X. (1993). Transitional Dynamics in Two-
Sector Models of Endogenous Growth. Quarterly Journal of Economics,
108(3): 737-773.

North, D. (1990). Institutions, Institutional Change and Economic
Performance. Cambridge University Press: Cambridge.

Peltzman, S. (1976). Toward a More General Theory of Regulation. The
Journal of Law and Economics, 19(2): 211-240.

Prosser, T. (1997). Law and the Regulators. Oxford, UK: Clarendon Press.



N
(2l et

1E+Y Ol § 3k ol ow 0 olosd e 3b Lol 203 Ulio Yo

Radulovi¢, M. (2020). The Impact of Institutional Quality on Economic
Growth: A Comparative Analysis of the EU and NON-EU Countries of
Southeast Europe. Economic Annals, 65(225): 163-182.

Rahmani, T. & Abbasi-Nejad, H. & Amiri, M. (2007). The Effects of Social
Capital on the Economic Growth of Iran. The Economic Research, 6(2):
1-30. [In Persian]

Renani, M. & Dallali Esfahani, R. & Samadi, A. H. (2008). Property Rights
and Economic Growth: An Endogenous Growth Model. Economic
Research, 4(85): 175-206. [In Persian]

Renani, M. & Dallali Esfahani, R. & Samadi, A. H. (2010). Presenting an
Economic Growth Pattern for Iranian Economy: Some Institutional
Aspects. Economic Research, 10(2): 193-215. [In Persian]

Romer, P. M. (1986). Increasing Returns and Long-Run Growth. Journal of
Political Economy, 94(5): 1002-1037.

Roseta-Palma, C. & Ferreira-Lopes, A. & Sequeira, T. N. (2010). Externalities
in an Endogenous Growth Model with Social and Natural Capital.
Ecological Economics, 69(3): 603-612.

Samadi, A. H. (2008). Property Rights and Economic Growth, Formulation of
an Endogenous Growth Model. PhD Thesis, The University of Isfahan.
[In Persian]

Samadi, A. H. & Marzban, H. & Asadian, K. (2012). Social Capital, Human
Capital and Economic Growth: The Case of Iran (1971-2008). Journal
of Applied Economics Studies in Iran, 1(2): 145-176. [In Persian]

Samadi, A. H. & Zibaee, M. & Qaderi, J. & Bohlouli, P. (2019). Optimal
Environmental Policy, Uncertainty and Institutional Quality: The Case
of Iran. The Economic Research, 19(1): 53-82. [In Persian]

Sameti, M. & Shahnazi, R. & Dehghan Shabani, Z. (2010). Property Right,
Regulation and Economic Growth. Iranian Journal of Economic
Research, 15(44): 85-109. [In Persian]

Silberberger, M. & Koniger, J. (2016). Regulation, Trade and Economic
Growth. Economic Systems, 40(2): 308-322.

Spiller, P. T. & Tommasi, M. (2005). The Institutions of Regulation: An
Application to Public Utilities. In Handbook of New Institutional
Economics, 515-543.

Stewart, R. B. (1988). Regulation and the Crisis of Legalization in the United
States. In: Daintith, Terence (ed.) Law as an Instrument of Economic
Policy: Comparative and Critical Approaches. Berlin, Germany: Walter
de Gruyter, 97-133.



o A
G2l lle

v 1303900 Ay SN & gl 50 Ol pf GOladl Wl p (& 5 s S 1
m— T

——

Stiglitz, J. (1974). Growth with Exhaustible Natural Resources: Efficient and
Optimal Growth Path. St Catherine's College, Oxford and Stanford
University, the Review of Economic Studies, 41(1): 123-137.

Yavari, A. (2014). An Introduction to Concept of Legal Regulation.
Comparative Law Studies, 5(2): 629-647. [In Persian]

Zhang, X. & Hu, S. & Wang, H. (2006). A Stochastic Growth Model with
Environmental Pollution. Journal of Systems Science and Complexity,
19(3): 414-422.






The Journal of Economic Pol:c,

Bigquarterly Journal of Economic Research

Original Research Article/Vol. 15, No. 30, Autumn and Winter 2023, P: 307-333

Investigating and predicting the inflation in
Iran’s economy using Bayesian averaging method

Yazdan Naghdi*!, Soheila Kaghazian?, Farshid Efati?

Received: 17-07-2023 Accepted: 30-08-2023

Extended Abstract

Purpose: One of the most important economic problems in Iran during the last few
decades is the phenomenon of high and double-digit inflation. So, improving the
conditions caused by high inflation has always been one of the important goals of the
country's development programs. Achieving this goal requires the creation of a precise
and targeted mechanism in the economic policy-making process. In its standard form,
it includes forecasting, goal setting and policy analysis. The general purpose of this
study is to predict the inflation rate using economic variables that affect it. In this
research, the Bayesian averaging method is used to investigate the best estimation
model that can predict the inflation in Iran. In this regard, the previous studies
conducted in this field are first reviewed, and then the most important economic
variables affecting the inflation are identified and used to predict the inflation rate.

Methodology: Friedman believes that inflation is always and everywhere a monetary
phenomenon. Monetarists believe that inflation comes from the disproportionate
growth of nominal money supply. So, the higher this growth, the higher the inflation
rate is. There is a direct and proportional relationship between money growth and
inflation. According to this theory, changes in money supply have no effect on real
variables such as production, employment and real wages; they only affect nominal
variables such as prices and nominal wages proportionally. Monetarists consider the
real growth of the economy in the long term to be independent of the change in the
money supply and generally believe that this growth is determined by factors such as
production capacity, increase in labor force due to population growth, advancement
of technical knowledge and natural resources.

In order to control or curb inflation, the influencing factors must be identified. The
results of the studies on the factors that cause inflation are different or even
inconsistent, because it is based on the researcher's specific attitude. In this article, to
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avoid falling into such a vortex, the Bayesian averaging method is used to predict
inflation. The seasonal data of 1990-2022 have been used to predict the inflation rate
in Iran.

Results and discussion: Forecasting inflation is one of the most important but
difficult issues in macroeconomics. Many different approaches have been proposed
in this field. Perhaps the most popular of these approaches are those based on the
Phillips curve. However, the general framework includes a dependent variable such
as inflation (or change in inflation) and explanatory variables such as inflation breaks,
unemployment rate and other predictive factors. Meanwhile, return and regression-
based methods have been somewhat more successful.

The results show that dynamic model averaging leads to significant improvements in
forecasting compared to other approaches such as OLS, ARMA, and ARDL. Also,
among the variables influencing inflation, the most influential for predicting the
inflation rate relates to household consumption expenditure, unemployment rate, and
workers' wage rate.

Conclusions and policy implications: The general purpose of this study was to
predict the inflation rate using the economic variables that affect it. In this research,
the Bayesian averaging method served to investigate the best estimation model that
can predict the inflation in Iran. In this regard, the previous studies conducted in this
field were first examined and then the most important economic variables affecting
the inflation were identified and used to predict the inflation rate. For this purpose,
the seasonal data of the variables during the period of 1990-2022 were used. In this
research, the methods of ordinary least squares (OLS), auto regression moving
average (ARMA), auto regression with distributed lag (ARDL), Bayesian dynamic
averaging (DMA) and Lasso regression were used to predict the inflation and evaluate
the prediction accuracy.

Therefore, based on the results obtained in this research, attention should be paid to
the behavioral economic parameters of households when choosing the optimal policy.
Factors such as the increase in household food prices, the high increase in workers'
wages, the increase in money supply, the increase in interest rates and the increase in
residential rental rates have definitely caused the formation of inflationary
expectations in the society and can cause instability in the future and make the
inflation deviate from equilibrium. Thus the measures to take include controlling the
household food market, controlling the housing market, reforming the wage pattern
in the country, controlling the interest rates in banks, and using contractionary
monetary policies. These help to control and reduce inflationary expectations among
the people.

Keywords: Inflation, Bayesian model, Phillips curve
JEL Classification: E31, E37, C11, C53.
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Extended Abstract

Purpose: The net profit in economic enterprises is the result of financial and
economic investment activities. These activities may be affected by internal and
external environmental factors. In this research, the effect of macroeconomic
variables on the profitability of Omid Taban Energy Management Company, as one
of the large and active companies in the country's energy industry, has been
investigated based on the company's financial statements from 2017 to 2021. This is
done with the system dynamics method. Firstly, we present the current state of the
variables of the economic environment of companies in the field of electricity
industry, the theoretical foundations and the literature on the analysis of the profit
mechanism of the economic company as well as the methodology of system dynamics.
After that, the system dynamics model of the company's profitability is simulated in
a basic scenario with the continuation of the existing situation and under several other
scenarios. The method of system dynamics proposed by Forster is used, and the model
presented in the ithink software is simulated, thus examining the possibility of using
the concept of system dynamics in the financial system and modeling a real scenario.

Methodology: In this research, the basics of the dynamics method have been matched
with the principles of accounting, in addition to providing a new model for financial
events. The capabilities of the proposed research method can be used for modeling
and simulating financial processes. In this section, the simultaneous modeling of the
cost and revenue parts of the company and their effects on each other are discussed.
Finally, with the help of the dynamic model in an integrated and dynamic manner and
by considering scenarios for exogenous variables, the effects of macro variables on
the profit function of the company are evaluated. The model of the company's
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dynamic system profitability developed in this research consists of five independent
and interrelated parts. They include net profit, assets, liabilities and obligations,
macroeconomic variables and financial ratios.

Results and discussion: The simulation of the model in the basic state shows that,
according to the items listed in the company's profit and the loss statement in 2015,
the company's net profit is equal to 809,448 million Rials and about 11,299,897
million Rials in 2014. Also, by applying a 10% inflation shock in the economy, the
net profit will reach 16,160,970 million Rials. According to the results, assuming a
10% gas price shock, the net profit in 2021 was 11,167,581 million. With a 10%
electricity price shock, the net profit was equal to 15,217,118 million Rials. Assuming
a 10% energy price shock, the net profit in 2021 would be 14,092,176 million Rials.
Therefore, it can be concluded that, with the increase in the price of energy, the
increase in the company's income due to the increase in the price of electricity is
greater than the increase in the cost of electricity production due to the increase in the
price of gas. As a result, the profit of the company increases. In general, according to
the modeling done, among the investigated variables, inflation seems to has had a
more positive effect on the profitability of Omid Tabanhor Energy Management
Company than the other variables because the rate of return on the company's assets
grows more than the company's expenses.

Conclusions and policy implications: The results of the study showed that inflation
and the increase in energy prices have a positive relationship with the profitability of
the company, but the exchange rate has no significant relationship. Also, the results
of the simulation of the key variables of the study showed that the proposed method,
i.e. modeling financial operations based on a dynamic approach, can help managers
to analyze the effect of variables based on behavioral patterns by simulating the trend
of variables in future periods. It can also achieve useful information by simulating
behavior financial variables in the future.

Keywords: Net profit, System dynamics, Business environment variables,
Macroeconomic variables, Financial modeling

JEL Classification: G17, G11, D22, C63, C61.
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Extended Abstract

Purpose: Present bias, the tendency of people to discount their future preferences in
favor of more immediate gratification, is one of the most common behavioral biases
in financial and economic issues which is derived from the economic theory of self-
control (Xiao & Porto, 2019). The research on financial and economic issues has
shown that people with present bias have high discount rates (Benhabib et al., 2010),
spend more than usual, save less (Pinger, 2017; Goda et al., 2019), invest less (Kim
& Nguyen, 2022), have higher debt (Meier & Sprenger, 2010), are not committed to
repaying their outstanding debt (Kuchler & Pagel, 2021), and it is even possible for
those who have poor financial management due to limited resources to do more
budgeting and less planning (Xiao & O'Neill, 2019). Therefore, with regard to the
present bias of people, it is hypothesized that people with present bias have less correct
financial behaviors. This arises from a previous research about the impact of present
bias on everyday financial behavior. Hence, following Xiao and Porto (2019), the
present study seeks to investigate the relationship between present bias and a set of
financial behaviors regarding spending, borrowing, saving and money management.

Methodology: The examined sample was selected through convenience sampling
using paper questionnaires among the staff and faculty members of the University of
Ilam. A total of 202 staff and faculty members completed the questionnaire. Using the
method of Xiao and Porto (2019), an exploratory factor analysis was done to reduce
the variable number and the name-dependent variables according to the concept of
financial behaviors. Ordinary least square was used to analyze the associations
between the variables. For each financial behavior variable, as a dependent variable,
there were three models. In model (1), only the present bias variable was the
independent variable. In model (2), the present bias squared term was added to detect
if there was any nonlinear pattern. In model (3), the control variables were added to
examine if the present bias variables still displayed associations when these control
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variables were added. Based on fourteen financial behaviors and according to the
exploratory factor analysis, the dependent variables were classified into managerial
behavior, impatient behavior, naive behavior (according to Xiao and Porto, 2019),
thrifty behavior and borrowing behavior. The independent variable was the present
bias variable measured by the question "l intend to live in the present more and do not
consider the future™. The participants responded on a 1-5 scale. The control variables
included age, monthly income, gender and education.

Results and discussion: Examining models (1) and (2) showed a negative and
significant association between present bias and managerial behavior. It means that,
when present bias increases relatively, individual's money management behavior
becomes weaker. This result confirmed the association in two stages (models), but, in
Xiao and Porto (2019), this association was confirmed only in one stage (model)
without the presence of other variables. Therefore, the result of this study is more
robust than that of Xiao and Porto (2019). Examining the association between present
bias and impatience behavior in model (1) showed that there is a positive and
significant association between present bias and impatience behavior. But, in models
(2) and (3), the coefficient of present bias was negative, and the squared coefficient
of bias showed a positive number, which indicates a U-shaped association between
present bias and impatient behavior. To some extent, the hypothesis of a positive
relationship between present bias and impatient behavior was confirmed. This means
that the association is initially negative and then positive. At lower levels of bias, the
tendency to spend decreases with the increase of bias, and, at much higher levels of
bias, the tendency to spend increases with the increase of bias. This result is not
completely consistent with the findings of Xiao and Porto (2019). In their study, there
was a positive and significant association between present bias and impatient behavior
in three stages (models). Thrifty behavior, as a new variable not identified in Xiao and
Porto (2019), is the tendency to choose affordable goods by the individual. The
estimation results of models (1) and (3) showed a negative and significant relationship
between present bias and the tendency to choose affordable goods. In other words, as
present bias increases relatively, the tendency to buy affordable goods decreases.
Regarding the relationship between present bias and naive behavior, as well as preset
bias and borrowing behavior, significant effects were not found in models (1), (2) and

@3).

Conclusions and policy implications: The purpose of this study was to investigate
the relationship between present bias and a set of financial behaviors through the
convenience sampling of the staff and faculty members of llam University. The results
of the research showed that there is a negative and significant association between
present bias and money management behavior. There is a U-shaped association
between present bias and impatient behavior. There is also a negative and significant
association between present bias and thrifty behavior. The results of this study can
promote effective financial decisions at the individual level and contain messages for
activists, planners, and policymakers in the financial and economic fields. The results
may help to formulate, implement, or modify policies.
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