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Abstract

Aim and Introduction

Technology provides an opportunity for the economy to move from polluting
sources to renewable sources to meet energy needs. Increasing economic
complexity means more use of technology and innovation in production and may
cause the expansion of effective technological products such as renewable energy.
In the past few decades, the share of renewable energy has increased due to a wide
range of factors, such as government regulations to promote the use of renewable
energy, reduction in the cost of installing renewable energy and increasing
production capacity, oil price fluctuations, and the positive effects of renewable
energy in reducing emissions. Carbon and innovation processes have increased in
the energy sector. Therefore, in this research, the effects of renewable energy
consumption and economic complexity as well as their mutual effects on
environmental pollution have been investigated using the GMM method in
developing countries over the period 2000-2019.

Methodology

In dynamic models, due to the presence of a lagged dependent variable, OLS or
GLS methods cannot be used to estimate the model, because the disturbance
components are correlated with the lagged dependent variable, and the estimation
results are biased and inconsistent as before. Therefore, to solve this problem, the
GMM method proposed by Arellano and Bond (1991) is used. The GMM
estimator belongs to the set of instrumental variables’ estimators. In this method,
in addition to solve the problem of the correlation of the independent variable with
disturbance components, the endogeneity of the variables and the
heteroscedasticity of the variances are also removed. It should be noted that this
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method is applicable when T (number of periods) is smaller than N (number of
sections).

Results

The results show that the economic complexity index has a negative and
significant effect on carbon dioxide emissions in developing countries. Variables
such as trade openness and energy intensity increase carbon dioxide emissions,
and the Kuznets curve hypothesis is confirmed for developing countries, and
economic complexity leads to an upward movement of the Kuznets curve.
Renewable energy consumption has a significant effect on reducing carbon
dioxide emissions, and also at higher levels of economic complexity, renewable

energy consumption causes a greater reduction in carbon dioxide emissions.

Conclusion and Discussion
The need for a more accurate understanding of economic phenomena has
prompted economists to review previous theories and present new theories that

have a new window to economic development literature. The goal of all countries

is to achieve sustainable economic growth and development. Renewable energy
technologies are promising, but there is very little information about its role as a
limiting factor in reducing environmental pollution, especially in developing
countries. Therefore, in this research, the effects of renewable energy
consumption and economic complexity as well as their mutual effects on
environmental pollution have been investigated using the GMM method in
developing countries over the period 2000-2019. The results show that the
economic complexity index has a negative and significant effect on the emission
of carbon dioxide, so it can be said that for developing countries, moving towards
a more knowledge-oriented economy can improve the quality of the environment.
The variables of trade openness, energy intensity significantly affect positively
CO2 emissions. The EKC hypothesis was confirmed with the positive logarithm
of GDP per capita and its negative square coefficient. According to the results of
the study, economic complexity in countries under study leads to an upward
movement of EKC, which means that as economic complexity increases in
developing countries due to increased energy demand, scale effects occur and lead
to higher CO2 emissions.

In this study, energy intensity has a positive effect on the increase in carbon
dioxide emissions and as a result the increase in environmental pollution in
developing countries.

The specific result of this article is the significant effect of renewable energy
consumption on the reduction of carbon dioxide emissions in developing
countries. At higher levels of economic complexity, renewable energy
consumption causes a greater reduction in CO2 emissions. In terms of the role of
complexity, it can be argued that in countries under consideration, the share of
renewable energy should be significantly increased by using innovation processes



Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.23, No.4, Winter 2023, P: 1-24

in the energy sector. Considering the negative effects of the share of renewable
energies on carbon dioxide emissions per capita, it is suggested to define new
patterns of energy consumption by relying on renewable energies in development
programs and using incentive tools to replace renewable energies instead of fossil
fuels to reduce pollution. Developing countries should support knowledge-based
industries, increase the import and production of environmentally friendly
technologies, and increase the share of renewable energy in their plans to protect
the environment. In addition, pricing strategies can be proposed to avoid increased
fossil fuel consumption.

Keywords: Economic complexity, renewable energy consumption, carbon
dioxide emission, environmental pollution, developing countries
JEL Classification: 013, 031, Q54, Q56
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Abstract

Introduction:

During the last two decades, with the increase in international exchange of goods
and services, environmental problems, including climate change and global
pollution, have increased significantly. The global effort to reduce environmental
problems has put the importance of production and international trade of
environmental goods on the agenda of many developed and developing countries.

Methodology:

Institutional restrictions influence trade and export of these goods. These
restrictions include environmental regulations, quality of regulations and rule of
law. The aim of the present study is to investigate the effect of this category of
institutional restrictions on the export of pollution management goods in
developing countries in the framework of the gravity model. In this article, the
environmental goods under study include those goods, which are produced or
consumed by industry in order to reduce and manage air and water pollution. The
econometric model is estimated by panel data for period 1996-2021 and a sample
of 131 developing countries, and 196 export destinations using the fixed effects
method.

Results and discussion:

The results show that the institutional limitation from the perspective of strict
environmental regulations and the quality of the institutional environment of the
countries of origin has an effect on the export of environmental goods that manage
pollution. This result is also true from the point of view of strict environmental
regulations of export destinations. Therefore, in addition to the traditional factors
affecting international trade, institutional restrictions are strong drivers of the
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export of pollution management goods in developing countries and their export
destinations.

Conclusion:

Therefore, policies based on institutional restrictions from the perspective of strict
environmental regulations in developing and destination countries help the export
flow of environmental goods that manage pollution and lay the foundation for the
participation of developing countries in the global and regional value chain of
environmental goods.

Keywords: export, environmental regulation, rule of law, regulation quality,
developing countries, pollution management goods.
JEL classification: F14, 014, 024, Q58
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Abstract

The purpose of this study is to investigate the effect of oil price shocks on the
components of the Iranian labor market and the role of government capital
expenditure in this field. Labor market components include job vacancies, job
finding rates, inflow rates to unemployment and unemployment rates. For this
purpose, the structural vector autoregressive approach over the period 2005:2-
2019:3 has been used. The results of impulse response functions show that
positive oil price shocks have significant effects on model variables. However,
negative oil price shocks are not significant. The positive oil price shock increase
government capital expenditure, but due to the inefficiency of government
investment, job vacancies decrease and the inflow rates to unemployment
increase. As a result, the unemployment rate has risen in response to positive oil
price shocks. The results show the Dutch disease and the asymmetric effect of oil
price shocks on the labor market.

Introduction:

In addition to creating economic problems, the problem of unemployment can be
the source of behavioral disorders and political tensions and can be considered a
threat to the health of a society. For this reason, analyzing the labor market and
knowing the factors that lead to unemployment is one of the concerns of every
economy. Qil is a source of income in exporting countries and an important
production factor in importing countries. Therefore, oil price shocks are expected
to have an impact on market developments in terms of income and cost effects.
This study aims to answer the question of whether oil price shocks have an effect
on the components of Iran's labor market. For this purpose, the effect of oil price
shocks from the channel of construction expenditure on the rates of finding a job,
entering unemployment, unemployment and job opportunities, which are
adjustment factors and represent the components of the labor market, are
investigated.

Methodology:

In this article, structural vector auto regression (SVAR) model is used to
investigate the effect of oil price shock on labor market components. For this
purpose, it is necessary to specify the VAR model first, and then analyze the
SVAR model by applying restrictions on matrices A and B. Constraints are
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imposed on the relationships between the regression residuals and the disturbance
terms of the structural equation system so that the structural form can be
identified.

Results and Discussion:

The results related to the significance of the variables show that all the variables
are at the significance level. In addition, the optimal lag for estimating the basic
VAR model based on the Akaike criterion is 1. Examining the roots of the VAR
equation system shows that all the roots are less than one and are inside the unit
circle, so the effects of shocks disappear in the long-run and the system is stable.
The findings show that one standard deviation shock to the series of positive
changes in oil price causes its instant increase by 0.4 and its effect decreases in
the second season and disappears from the third season onwards. Government
construction expenditure has increased immediately in response to shocks (one-
time lag amounts), but this increase is not lasting, and it has declined in the second
season, and in the third season it disappears with a slight increase in shock effects
that shows a strong dependence on oil revenues. Because the only source of
construction expenditure is from oil revenues, job openings have declined due to
these shocks, which last until the second season. Then it increases slightly, but
less than the initial negative effect, and gradually the shock effect disappears. One
standard deviation shock to the series of negative oil price changes will cause it
to increase by 0.1 immediately, and its effect will disappear in the third quarter.
The effect of negative oil price shocks on any of the variables is not significant.
However, these shocks immediately reduce government construction spending.
This again shows the dependence of construction expenditure on oil revenues
because at the time of the drop in oil prices, construction expenditure is decreased
and allocated to current expenditure.

Conclusion:

The aim of this study was to investigate the effect of oil price shocks on the labor
market. For this purpose, the effects of positive and negative shocks of oil prices
on construction expenditure, job opportunities, and unemployment rates, entering
unemployment and finding jobs in a SVAR model were investigated. Positive
(negative) shocks in oil prices immediately increase government construction
spending. This increase (decrease) is not lasting and quickly decreases (increase)
and from the third season onwards, the shock effects disappear. The positive shock
of oil prices has a significant effect on four components of labor market, namely
job opportunities, entering unemployment, job finding rate and unemployment
rate. However, negative oil price shocks are not meaningful. Therefore, oil price
shocks have asymmetric effects on the labor market. The results also confirm two
problems of dependence on current expenditure and Dutch disease. Because
shocks only affect the short term, while construction spending is expected to
improve job opportunities in the long run.

Keywords: Oil price shocks, job finding rates, inflow rates to unemployment
JEL Classification: E31, J6, Q4
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1. MacKinnon (1996)

2. Schwarz Information Criterion
3. Akaike information Criterion
4. Hannan-Quin Criterion
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Abstract

Introduction:

The interactions of economies have caused the sensitivity to choose import
sources, target markets and trade partners in general. Each country chooses its
own trade partners based on its coordinates in order to minimize its import costs
and generate maximum export income while avoiding the negative effects of
international economic fluctuations. Diversification of trade partners is one of the
ways to strengthen of an economy and reduce the vulnerability against
international economic fluctuations and shocks. Diversification of import sources
and export destinations of each country can lead to the stability of foreign trade
and increase the stability of domestic production. In Iran's economy, due to the
special conditions, such as economic sanctions, this issue is of double importance.
In the previous periods of sanctions (before 2017), one of the weak points of Iran's
economy has been the decrease in diversity in the mix of foreign trading partners,
which includes the decrease in the number of buyers of oil (as Iran's main export
product), the decrease in the arrival of foreign tourists, and the reduction of
countries exporting goods to Iran. In this situation, two countries, China and
Russia, became Iran's main trade partners, and to some extent, it reduced the
impact of Western economic sanctions against Iran's economy. Meanwhile, in the
last two decades, China has practically become the main competitor and substitute
for the economic powers of the world, known as the OECD member countries,
and has acquired large markets in South and East Asia, the Middle East and
Africa. Therefore, it can be said that diversification of trade partners for all
countries of the world practically means creating opportunities and for Iran, it
means a way to survive.
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Methodology:

The present research is based on the "Locomotive theory", which expresses the
influence and effectiveness of the economic fluctuations of countries on each
other through foreign trade. For this purpose, two models with the same structure
were designed for two periods during 1970- 2018 to investigate the role of China's
presence or absence among Iran's trading partners using the structural vector auto-
regression (SVAR) model. According to the "Locomotive theory”, international
economic fluctuations affect countries through foreign trade, and only a few
countries have the potential to bring countries out of the crisis. This theory states
that during 1975-77, the United States was the main "locomotive" to pull out the
world economy (more precisely, the industrialized countries) from the previous
recession (the first oil shock), and paid a very high price for it, and it was
necessary for America’'s major partners in that period, especially Japan and
Germany, to accept their role as the locomotive of the world economy and in this
way help both the American economy and the world economy. This theory
specifically states that industrialized countries are the sources of international
economic fluctuations and their prosperity or recession first spreads to major
partners and with a delay to other countries.

The monetary and financial policies of the United States have played a decisive
role in the development of global economic cycles through trade and financial
links with smaller countries. In recent decades, although the importance and role
of the United States has remained, but the US economy is not growing fast enough
to act as the sole locomotive of the world economy train, especially in the last
decade. China alone, and other major emerging markets as a whole, have become
important drivers of the global economy. China and other major emerging markets
are increasingly interdependent. Because on the one hand, China is the main
importer of raw materials, and on the other hand, it is a supplier of manufactured
products and foreign investment. The occurrence of such a phenomenon in the
field of international economy has attracted the attention of many researchers to
discuss the role of business partners and examine the unilateral and mutual effects
of such decisions.

According to a study conducted in 2015 by Assoumou Ella for Kenya, the trade
relationship between a third world country and industrialized countries is drawn
in the presence of an emerging economy. In this research, the same model is used
for Iran’s economy. For this purpose, in the present study, based on the theoretical
and experimental literature of this field a structural vector auto-regression
(SVAR) model has been designed and specified. The first reason for using this
model is its design based on the theoretical structure, and second reason is to
provide a framework in which a variable, while being endogenous, is affected by
other endogenous variables; but it should not affect them. The second case is very
important regarding Iran's economy; because the macroeconomic variables of
Iran's economy for several reasons (weak structure of Iran's economy, the issue of
sanctions, customs tariffs) have no significant effects on the macroeconomic
variables of trading partners included in the model.
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Results and Discussion:

The results of the analysis of the reaction functions show that in most cases, the
fluctuations of the macroeconomic variables of Iran (including GDP, inflation,
FDI, export and import) have decreased in response to the fluctuations of GDP
and inflation of OECD countries after the inclusion of China in the model. So that
the intensity of the impact of the shocks entered into the model has become milder
and the time for disappearing of the shocks has also been shortened.

Conclusion:

The results show that the diversification of Iran's Trade partners during the
mentioned period has reduced the effect of the economic fluctuations of OECD
countries on the macroeconomic variables of Iran. This means more stability of
Iran's economy, so diversification of trade partners leads to resiliency against
international crises, especially in the context of sanctions.

Keywords: Trade Partner Diversification, SVAR model, Iran’s Economy,
Locomotive theory
JEL Classification: C32, F11, F14, F40
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Abstract

One tool to achieve macroeconomic goals is to control the volume of liquidity.
There are two views on the control of liquidity volume. The first view argues that
good governance and commitment to the laws for money creation hinder
increasing and uncontrollable volume of money. This view emphasizes the
important role of institutions in controlling or growing liquidity. So, one of the
reasons for the growth of liquidity is rooted in the laws and the extent of the rule
of law of the countries. The second view suggests how the creation of money
affects the rule of law and its influence channels. Long-term mismanagement of
money has sudden and unpredictable effects and leads to institutional and
sometimes fundamental change. The purpose of this article is to explain the non-
linear relationship between money creation and the rule of law. For this purpose,
the panel model with a threshold approach (PSTR) has been used, based on the
data of the countries having oil reserves during 2002-2020. Based on the results,
the variables of money creation and rule of law have negative relationships with
each other, and the results confirm the acceptance of both views. In other words,
the creation of money and its consequences changes and weaken the rule of law
through various channels. Also, the weakness of laws in oil countries leads to the
growth of money creation. Therefore, one of the causes of the weakness of the
rule of law in these areas should be sought in the creation of money and its
consequences. Moreover, the growth of liquidity is affected by the weakness of
the rule of law in the growth or control of the amount of liquidity.

Introduction:

In the early models of economic growth, the role of saving and investment was
emphasized. In the next models, factors such as the growth of knowledge and
technology, human skill and business growth were taken into consideration. In the
last few decades, the role of non-economic factors such as democracy (Sen, 1999)
and institutions (North, 1990; Acemoglu, 2004) on economic growth has been
emphasized. Acemoglu et al. (2005) argue that the distribution of resources and
the distribution of power have dominant effects on the growth path of countries
precisely through their effect on economic institutions such as property rights
(Hartwell, 2018). From this point of view, it is political institutions that affect
economic variables.
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On the other hand, extreme behavior by economic institutions, whether during or
in the acceleration of a crisis, may in turn disrupt or determine political institutions
and their subsequent paths and quickly change the status quo in a destabilizing
manner. Periods of crisis and periods of severe inflation have the ability to impose
changes in the distribution of power throughout society, and as a result, change
political institutions. Even more "normal™ economic disturbances may change
bargaining strategies and political coalitions, and transform a country's political
institutions (Hartwell, 2018). From this point of view, the economic institution of
money will have an effect on political institutions (Money affects political
institutions)

Based on this, the present study, while examining the relationship between money
creation and the rule of law, and how these two affects each other, seeks to
examine two perspectives. The first perspective believes that the rule of law
prevents the expansion of the money supply. Therefore, the reason for the growth
of liquidity should be investigated in the laws and the extent of rule of law. In
other words, the weakness of the rule of law causes the growth of liquidity.
Another perspective emphasizes the issue of money creation and its benefits and
examines how money creation affects the rule of law and its influence channels.
If we look at money as a receipt for production, it means that the people of a nation
determine GDP by producing and creating wealth and receive a receipt in the form
of money in return for their share in it. Next to this group, there is another group
(governments and bankers) who have the power to create money (or those who
are given money created by the choice of the government and banks) and when
dividing GDP, next to the first group own part of the production. This is the effect
of money creation on property rights and consequently on the rule of law.

Methodology:

In this research, the bilateral and non-linear relationship between money creation
and the rule of law is investigated among selected oil-abundant countries during
2002-2020 by using the Panel Smooth Transition Regression Models (PSTR).
To investigate the mutual effects of rule of law and money creation, two models
were considered. In the first model, the rule of law index was considered as a
dependent variable, and in the second model, broad money growth (annual %)
was considered as a dependent variable. Control variables according to previous
studies include oil rents (% of GDP), economic growth (GDP growth), trade
openness, urban population growth, quality of regulations and abundance of
natural resources.

Results and Discussion:

The linear part confirms the negative and one-way causality relationship from
money creation to the rule of law. The estimation results of the non-linear part of
the model confirm the existence of a negative relationship between money
creation and the rule of law, and confirm the bilateral causality relationship
between the two. In other words, the results show that the creation of money is a



Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.23, No.4, Winter 2023, P: 109-131

factor to weaken the rule of law and the weakness of the rule of law has also
caused the growth of liquidity.

Conclusion:

The results confirm the existence of a negative relationship between money
creation and the rule of law, as well as the bilateral causality between these two
variables. In other words, the results show that the creation of money and its
benefits change and affect the rule of law through various channels. Also, the
weakness of rule of law in oil countries leads to the growth of money creation.
Based on the results, it is suggested that the oil governments provide space for
investment and free trade by shrinking their bodies, and with commercial freedom
and the development of financial markets, and by directing foreign exchange
income and stray liquidity to the real sector of the economy in a targeted manner.
It is also suggested that the oil countries manage their liquidity by reforming the
monetary system and the banking sector, and defend private property and the rule
of law by preventing the transfer of ownership that occurs through money creation
and inflation. This can provide more opportunities for the private sector. The
prosperity of the private sector and the increase of competition in different
economic sectors and the use of economic freedom policies lead to more
dynamism of the economy.

Keywords: Money Creation, Rule of Law, Quality of Regulations, Panel
Threshold Approach Model
JEL Classification: E43, G21, 023
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Abstract

Introduction:

The return of the stock market is affected by several factors; although some of
which are not economic, they strongly affect the financial markets. The Covid-19
epidemic is also among these factors that has severely affected the global
economy, empathetically the financial markets. Therefore, considering the
importance of this epidemic in the stock market, the current study evaluates the
effects of the Covid-19 epidemic crisis on the stock return index of the financial
markets of China, America, and France; besides, it examines its spillover effects
on Iran. To investigate the contagion of turbulence and the direction of spillover
from the mentioned countries to Iran, the weekly data of the stock return index
available on the websites of the Iranian Stock Exchange have been used.
Moreover, the stock exchange of foreign countries during two periods: before the
outbreak of the Covid-19 epidemic (January 2018 to December 2019) and the time
of the outbreak of the Covid-19 epidemic (January 2020 to December 2021) have
been examined. Then Oxmetrics software was used to check the conditional
correlation, and SPSS software was used to measure the stationarity and
unconditional correlation.

Methodology:

The present research evaluates the spillover effects of the covid-19 epidemic on
the stock return index of the financial markets of China, America, and France and
examines the mutual relationship between the aforementioned countries and Iran
using the weekly stock return data of Iran and foreign countries. It has been
analyzed using (DCC-GARCH) and (CCC-GARCH) models.
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Results and Discussion:

In this article, aii represents the effects of arch in each of the variables' past period
turbulences, and o;; represents the effects of the shock of variable i on the current
shock of variable j. This spillover effect is calculated as the square of the residuals
arising from the forecasted yield patterns. Garch effects are considered as Bii. In
other words, Bii shows the stability of the shock in each of the series.

pij also expresses the conditional correlation between two variables, which
provides a representation of their simultaneous movement. Of course, both terms
a;j and B can indicate the overflow between indicators, because the shock overflow
effect is determined by non-diagonal values. In the constant conditional
correlation model, coefficients aii and i are significant. In other words, they
represent the amount of shock transmission in the conditional shocks of countries'
returns.

Conclusion:

The results indicate that in the post-epidemic period, the Iranian stock market
experienced a decrease in stock returns, which can be caused by factors such as
the imposition of sanctions and the stagnation of economic activities in addition
to the spread of Covid-19. Also, the collapse of the Iranian stock market, which
occurred in August 2019, led to the confusion and pessimism of more and more
investors and finally led to the withdrawal of capital from the stock market. In
such an uncertain and chaotic atmosphere, the spread of Covid-19 also aggravated
the existing conditions due to the restrictions and also the implementation of
government quarantines. Also, the results show that at the moment of the outbreak
of the Covid-19 virus, all the sample countries have faced a decrease in stock
returns. During the covid-19 epidemic, the impact of the Iranian stock market on
China has been greater than that of other studied countries, which is important
because China and Iran are each other's trading partners. It should be mentioned
that during this period due to restrictions on the borders, the relationship between
Iran and China became prominent. Also, Iran's stock market is not strong enough
to influence global financial markets including China, America and France.

The growth of the stock return index has been increasing during the four-year
period (2018-2021) in China, America and France, however the stock return index
of Iran has been decreasing. The growth of China's stock returns during this period
has been higher than that in the other studied countries. Also, the stock return
index of all sample countries has faced a decrease in the stock returns during the
outbreak of Covid-19.

Keywords: Covid-19 pandemic, stock return index, financial markets, Constant
conditional correlation, dynamic conditional correlation
JEL Classification: G



. o
uﬁz’n%: (Il anw g 5 3 ) SoLaidl Slging s ode 4 4l

VOO-\AY ‘0P AFY Ol Hlea oyl X al) Sy Jb/s:.h}}: s

2 dLaidl YWUS (S pudio j3 (090 oM 7)o Ll y3l () 39
3332 505 59HI I3 )5 1 puT Aad (S lons 53 oy Jogl yuld

169ls (e
16> Lo oo

¥ (50 00 095
VO VA ok ads VP /VYE el o g,

onS

g 50 il Stosils 0T o) lpat g Attt (g ol )b il iy S den (slacs Lo
slosS jl oolii] b Ulsolaidl o cel Vo )9 Jlo ;2 0 ) T-i505 jwg g Fands o] 28,5 1,6
iy S dan ylas G fac (golaidl T sy 4 kg (i ol 4l }/}4.:.0 5 cilizo
weadls 5 ol Lyl o o ks (slagiol 5 poFatod )lo G Eed S0 055 b saelllas
St puSe alsd oy ol 00 ooliin] s g oW g bay Solai egac Jola 555
iSrao wtdyr il olelo ials ;| S S des o)lay G £o0d Gl U Coodls LT 4 Loy iis
G sopas Coodlw g lro i8] by ol 4 ey 0 el )55 8 5 oMl Sy ws ) I Lo
ol @l b dzgi b ogd o pzeio 957 Ll Lolpd i 4 (o0latd] (DU slojiio i p (K0
/) 09> g oolitn] s ylao £au Syl oo b Lo Sl i Gl lacdys 457 00,5 o olpiiy (sjiludds 5/
ploil (Ul aiile) wiiS oolivw! Lyl ;s cdge eloiml aiaisd loj 40 b 00,5 jeme oY (slo,lil
b s slailiE oo o35l S lele 5 (om0 5 3y 0 el
STy ot )by G S sl S o oly s o IS | 355 sy cslodileiS sl
b b Wi o o geilionSTy 3850 ol G o] (Gl i) 4 lion (sl op] Comaz 505
ke 53 i o3l 5] s o Sy ] il 5 s i oo ol
Ll pogas ol

o9l Jole ¢ cogas Cuds z,re dlu axzxll Sy T ase (gl (gudS 8519

Wz S by Sola
E32, H30, 118, D58 :JEL gusgailb

(g 00t 8) (ylo,S jioly aguds oKy colazdl g g e 0uSiils colazdl jo xS )
A keshavarzi@aem.uk.ac.ir
horryhr@uk.ac.ir OleyS yal o ol Kisls wolaidl 5 Co o saSladls wlaidl Ladls .Y
ObeyS il s oSzl bl g oy e 0aSiils wlaidl 6 550 ggzmiils Y
Shokooh.mahmoodi@aem.uk.ac.ir


mailto:A.keshavarzi@aem.uk.ac.ir
mailto:horryhr@uk.ac.ir
mailto:horryhr@uk.ac.ir

(G905 0955 9 (635 LS jnen (55 y9WiS (1S [n (S0 pein g1 (0908 Colows )0 I iy VDA

doudn .
390 bl aesily )T o lgen g aitad (650 galsz 2o )b pdub ol isu uSaen lagslon
el le; 5l condie slacyeells (VAVY 0¥ s N AVY 0 ulogs 5 & je0) Sl 48,5 1,8 ax o5
Sy oyde ohes 3 9 el P ) Yolow Spo b Do I ey il (53 50 Tl
5 Fog) Wil glos s golatdl 5 slaizl Bl ey 08 55 Faliloul SlEY o]
Sl bl 3 9 238 1) Lyl Comaz doyo £ B Y.l b S0 (YT o iy
Lo 0 (VY adg 5 ,adlmg) 055 L |y (258 Slg)l Deails ady Ll o pogidle g 5
W 00901 9509 41 ez el 0 58 gelen O+ 290 (lilil (Sl5YsAT £50d L 1AVA
aisls Cawd 3l 1y 0gz ol VA BYNVA la Jlo cpo «Cogte 1 Gy 185 ygudes O0-Ye e g
(Voo Yoo Jae g Ggmil>)

WY Olagg e )3 sl Waz (Sede (gng 45 N g gyS VN Jlo pslus Laslyl o
PO S aislen Gl Vb e b ggnd Z8L £90d o S0 50 0 (S Cexe
Sz il e oy ]y ol arcilige Gl plojle a5 (ol B ol Jia (soges cuadl
b )5S 5l (okm 9 08 has Ug,S Sane 55 0 ar lyg I Vo Ve oo ole j3.0,5 (8 00 alilo o
ol (VoY il Sle olosle) wis S Jleel Sludl Sy gl |, slacasgame
Lo slaizl g golaidl slacdled ;o PLS Coge dausgaze

slaidl (g S aon (pl azis ;0 aS 8,5 ot YoV bgl o e el 3gie
IO S I R | P PE TS S VR FOWERL UL S P S PR WSO R O | ) g P
YoVY agly )0 oo opl cdlitns oSy ol 4 azglb (Yo Ve (Joo (Jadlopn Ggao)
G, FIY aly Yo VY Jlo j0 50u0,0 O/ ol Y+ VY Jlo jo Sl slaidl oS 0,8 oo i
S50 0 1y Jor Mellimm Gooro (G V IS0 (VTN gy (Mallin Bgoio) ol anils
oladl jlasleiz) VA-0u9s5 £ 3l B 4 Ceed Yo VY Jlu A2l Lallbb adg gy sy
a2 oo lid dalate SIS 4y (VoY e gl 0o gle>

. North & Thomas (1973).

. Cipolla (1974).

. Plague of justinian

. Black death

Cholera

. Spanish flu

. Boerner & Severgnini (2014).
. Malthus

9. Voigtlaender and Voth (2013).
10. Johnson & Mueller (2002).
11. Coronavirus Disease 2019: COVID-19.
12. Wuhan.

13. World Health Organization
14. International Monetary Fund
15. World Economic Outlook

I e Y N O N



AN VFoY ybimojm 5l 0 lowd = oo 9 Cumn Jw = (Sl drawsgd g il y) (gLl glowing 5y doliduad

-5 | | I

o

'
=

N

w

\
IN

-6
-7
-8
-9
Em. LAC SSA  MECA EMDE World Em. AE China United
Asia ex. Eur. States
CHN

s 4 Consd VoYY Jls 50 (510 (alBU udgi Sty 195 oy 1) ISl
Ao SUSE 4 VeVe a9il5 50 18- 995 & 9o 51 S

bl & axwg Jb> 50 5 ,5ebe sl (Advanced Economies (AE)) as i slaslaidl iz *

50 slaolamdl § sebe slo,lib (EM. EUN axwg Jl> 10 5 55ebe sbs,l (EM. Asia ex. CHN) >

cgz 5 (MECA) 35 50 glwl 5 wlaygls (LAC) il 5 05V (ISl (EMDE) axugs Jl>

4 bgye i 4 (S GAlBL oy gy weyd (neS g cnyie ) JSS 4 azg b
el 00mte SV g o Slinl 4 dnwg Jo 45 5 0ebe bl Gblie

OIS o8 e o VeV 4,580 50 1) 18-00555 (6 ke o0l b S350 G (Gl

5 cadlad Cosgame g adsl dlge el aSlin o DS s 4 jo olamdl S as e ol

&l Lol Lzals o Jalips (idu 50 g 1edb als S lolss il gl aal,s pals wois o



(G905 0955 9 (35 LS jnen (55,9 WhS (A6 [ (SLb puin i 0908 Cuodlw 50 DNl (uy V5o

B ol Skl S Lol (Gl o)l als (IS ek 4 g) ol pl @Y game ol olo
e dlamdl o P (Ko 5 31OTAA (Slé 5led 5 Sy, ool 25 il
Olez ezl woys Us,S BTGk nl 3l 5 i 28 slaos 1,8 5 i cund 0l g
VA a5d g (S5l ad sl ol 5o 055 55k a5

&35 o9n 3 0955 Sguze sl ) SLeladl 1 (oawy il 9o s ko £t 5l
5 Byl cuys SThe ool o ujle Lbasi ez Sl lajle a8g Wil (et o5 0,8
G o Fgaro jl Colex g (e 5 (i p Slaesd Cusgios 5 (ol (pde S
alox 5l 0030 ol GlrolSn s aill slaply c3ls  cpdycan] 28 a4 (e slacsls
b8 Lo JLael 5yl sl sl eilpl codlal s ypa 635 o SOl gy o e loludl
Opelee P10 STy Bam gs 5 0l JETY YY) a8 51 ) 50 raz ass laggralinnsTy
Bya) 0,5 Jlis alpo Loz 5o VoV ujlo 0Ll B 1) (JLaS s Comoz 5l s )0 20) 1]
VY o Medliys

1 el L 98 oLl V3955 (6 Lo ile ool s e dod roe T 5 Sl calssd
g1 ) Lol s e8] (6 o fomd cirisbs (8l ¥ ool o e slosS 51 cclalllas 25
055 sod S o 1y (Sogll Gliee 5 solandl Slagaas (e Jolss 1 syl (oolsl ol S
(VYY) roall s g o) sl

Llyd o] il lagaly 5 pFaen lon S0 g5t Sl S0 (6lp ol ragy 5o
o oolawl sasaz (530S B g tlg (Solal eges Jolw 6N Sl ccudls g olazil
sn 3ol Lagms o5y 40 Sl b5 agec Jobss slasSIl 5L ; DSGE (slasSll unl
Loy ey 51 0l ciunss aeion Sl 1y g2 (6,35 1 § Emd loj e 45 ool 5 5
(VoY vz s S5 Xb) el jowbn

Egog50 Dluol (pgd Lidu :wl ouls sadilels 78 pay pols adllas Ll il cpl o
o9 g0 @l golazdl (M glayeiie o] (sl oty 5 Cdls Cundy BT (ogas 0

L)»A?U 9 R @].a; L)‘J"‘ slazsl 61); NK blf..\ﬁé » w DSGE 65§J‘ NS) (Pogw u,o.ou )o

. Arezki & Liu (2019).

. Epidemiology

. Eichenbaum, Rebelo, & Trabandt (2021).

. Dynamic Stochastic General Equilibrium (DSGE).
. New Keynesian (NK).

. Computable General Equilibrium (CGE).

. Yang, Zhang, & Chen (2020).

NN B W~



V5 ¥y QM}-,L&A Q)M'PWSM J‘w-()l.\g‘b w,:,m,) ‘_gblaa.'é‘ ‘_g‘{,wa'bg’! aolllad

o G 5 5 ool 5 il iyl 5 Wil (5955 eolie weldis 5 0,5 ol o o
4 Gbl 5 5 el Glagh @l Llow 5 4525 5 (sileand 5l ol G Jeall uSe w53
el 38l olaisl lasleid 5 (6 5 e (gibgex

olosl j9p0 .Y

PIUHCANN R &

a8y b T Ly 9 9Lasl 155,15 1 (6 kot Eus 1.¥ 1)

Slebo by 5 0SS 5 Ll (Lle 5 b o o5 wisd oo Ll pSaen slagg)lom (5 55k 4,
e 03 gl ;5 50 Sle 4ol walss e JUsl alS 4 Gl (ul aiS IS (5 eS
90 9 e (s Comdg onlpliy 5 3508 (K (69 YoM Cundg 4 08 2 Clled
ool) 3laicn Sl 1) Gl oy Bl e cCaled 5 5 Slaidl ;3 o adye IS (55,
ol el b o(Ve 0 ) cilags Sla plosle (oM mhaw ;o (Yo VA 0dgu 5 jlolS
UL ] 5l ooliiwl b (s codls oylii |y goladl 0,5 Jalge Jolad o956 ¢ Lo dualyo —adgs
Cosl 00,5 Ll cdgs 5 LaolSey o il eets oy Olsie |y (6 ko Eons i1 Uil Lol
(Y JSa)

Gl b o B 1) L gl golamdl LUl ol (Sae e 5 i 4 ] 5 (5 slone
i ol loasly 5 (S5 oKe Oyl 4 Laisd a0y g pls 5l colaiul 4y jeumme a5 55l axlee
2 G ade ShalS (s som 3l il Ll selye g sl 5 [Sgsp Srals
ol 0 g0l oy ], elSs as e S a5 5 I8 o e ST olly Sldes ol
oges SYE as e bl wsile olag, 3 bt ol az bz wliee phels U5 Lol
Sl 2515 o0 Lo Lo el pliy 0l walss (Ao (allBb oy 2alS corge w55 o oo
(VoY 23l 5 (lr s wrsl 3550 Jsils golasdl Slogas ||

1. Impulse response function.

2. Health status.

3. Bloom, Cadarette, & Sevilla (2018).
4. Leakages.

5. Guiso, Jappelli, & Pistaferri (2002).



G905 0955 9 (5 LS jnen (55,9 WiS (A6 [ (SLb yuin i 0908 Cuodw 500 O oy VST

( ol b 5 5low

——/

o oo

Sloas g YL

F
< |
€
v
SR
13
¢

J
A A

VYV
ML wesen ] ¢

Glopw o)l g O p0iws 55

il g ekTalrw 1 laSalom

g syls _‘ a , Olovs g YIS

— ml,b euuLo C)L'Jr.o LQuLJLo
<

(GG

(V) calage Sk olojle iae
oS 2Ll 5 (6 slowt 531 ol (612 sopbibo iz sl ¥ S5

Gobaidl Coilso oy 5l olasdl jo cdgo ki .¥Y-)-Y

Soliie solSuus dayylmn b agzlee bayld jo Cgo 1l g j58> 9,50 ;0 (solaidl Lol
O S Sy Ll anilo oST ol 30 9o jaham Gygpd p g reS iKe Llo
L ol ciliw 5 ol axlge as ye 5 Lolal Caons sodilSS L o lgen olazdl a5 05 co JY il
21 bailSs ol BT anles oo d((Jbe canliw 05T canlin g 9 Jlo slo sl 5l ooliczal
(e B SRy & Gl wile (S (hlie )3 ST Jlas b g (S golasdl (DS sla st
asS 50 5l Wlbioe cdgo g el sl S15 jeb 4y solaidl prugw oS WS o JYaiul s
Lie ¢ > Jolge ¢ > (g,l ol jlate j.auS jum y olatdl coss s Stwlbow alslos



VY ¥y QM}-,L&A D)Lw);_ PG 9 Cormnt J‘w-()l.\g‘b Azwgi g M)) ‘_gblaa.'é‘ ‘_g‘{,wa'bg’! aolllad

(VAAAD Y AAAQ sk,
3Ladl (M (o yoiie ( Jlo Sl 55 0 Sl (S pobo 4 (S (5,55 £95 2 51 €)1
i Sloy @l opl cenl 0,5 walys Sl 1, Jusl g odgs o6l by By i
Gl pite 5 A5 1 Gands b wais el cl (S S Jlis | (agasdlo 5 e Jbe
oo 1, ¢ Il Jbo Canliw) b Conlow 55 zen a5 098 o 4y Corns golazsl oIS

(\Y‘%Y‘ “_g)wwb 9 ‘5;0‘)9:) sL5x3|)) Sl OQ)SJ

Lol 5 s ,e Coows 5l oladl ()5 a0 (6 )les S £aud 3l U Coodls ST aSyl 4y LS
G9rd edw iSu oy olaisl ilise gla isn ,o bedgs jgam was oo 3 L5t co
(ooges Cedas 7l Ll anile ilitie sapandle slaciln B 3 jeds ol ool
Dl Dyge seleizl slaaidai B 5 iyl Ll 4 atddan glaaill

@ olgsl Y-Y
9 59097 Lals) Cond aumg (DS oladl g pSass slag o (ro bLS)1 4 bgye Sl
Esi5e ol 4 liies 51 (gl ¥+ -+ o 5 s Seed sl Ltal31 L Lol (Y- YY ot ) Sen

Golow ] jo a8 0ls oS 1) o6l e sl dlo o a4k 5l ooliiul b oY+ +) 0 pomng S
)M )LT ﬁl?u‘ ULQ} ‘CA.A)L..J S w.s ‘S:Lo) 0)90 JQL’.A 9 09...:‘5‘0 )ULSB)*-’ 6)15 MA.JLQ_‘B c.:LA
RNV

Condy 45 05,5 0T wes Slalllas ;5 (YooY YooY Ve o)) 5l S 5 olégl pole
i 5o olaidl o Slae o (6 e Lo 5 Cods

aa)fwl)kgaLwlob)sw)L»ijwbb)l‘(ﬂ~\)vu|)l.§.o.a:3|;)Lgf

lacus,d iulidl g 50,L b5 olaws als' b S den (g lows oV -+ ) AL ardllan ol 5
oSl (ialidl el wilgh oo S aan (6 lom ol plo 0gd oo Lbigs alS Cogo ()b i
S ooy 4o e e

. King, Plosser & Rebelo (1988).

. Discretionary Fiscal Policy

. Hands off or Passive Policy

. Costa Junior, Garcia-Cintado, & Junior (2021).

. Grossman (2000).

. Acemoglu, Johnson & Robinson (2001; 2002; 2003).
. Bhargava, Jamison, Lau, & Murray (2001).

. Young (2005).

0NN AW~



(§3905%0 0955 9 (535 LS jnen (55 y9WiS (1S [ S0y g1 (0908 Gl )0 I iy VSF

5 SYore s (VoD vglw S 5 b VoM ghllen 5 (50,9 i Gliire (Jlis o
Obrebl pae g ys 9 S0 (il Coge jFden (6)low o5 wiid Hob (pl p (V410) Yoigu
a5 1y b lgls  Jalge ol a5 098 oo lpuiy olass 2ol38l o Sludl qyle ys (6l a5le s 4o
e o plil Giigel 10 (6 5eS (6 AT Aoy a5 Il 40 oiil anils (g i 3535,8 B S o
G0 e ol aalidl g Sl wle pu oS L S aes slaglom oBass pl bl 5
Bigd oo 0diz] ;o o jetws ralS Coge

oS (6l 0,58 golamdl o i 6951 5V 2 0) Yo595 o JESLIS g Colg epsly
5 355,5 ooliiwl o £ po Slplelis] arguw g 5l U pSaes o lew SO ogall (golaidl BT
Al oo spals as o F Sl (J3 alll adsr aS wisls lis

G pas oo STl 5 Cadle Curdg i BT oy p o L (Y1) p Kl g o2 (sodle
‘Al)@)o Codw (o}oo) L= ULALI-A’ VLSQOLAJ 6[49.1 QLM:M ‘_ngJuwA ‘59§.” s.i) ‘)‘“)""LJ“J 9
3 s ol dw L..:)m Sl 05500 a5 oy HLid bl Lais,S 4 o0 lade susie OYLI sl T,
Wl aSGIL Wb o malS Saijas > Job 1o bl ccwsl S5V ans Lol 1o G e 03,5
Dgd o iy ]8I L B pas 05,50l ¢ blie jo 004

@olaldl glaasly (glwands lp waz 5S 1 5L olamdl oSl S (YY) 7568
o o (5ol 30 (gl 4 apo o (LS @l 0,8 (b lietd o 5Y58T (5 T a0n
Sl aloyus 0 509, G 5l oolatal b )5 so a5 ol ooyl s 5l aS cyoz 55 655l 5o
.Q)jT Cawddy

LsLbA})} JP)QWL5W|AQJC)WMsag)}na}...i)‘l)‘(\" \A)\\’5~>56~ubu’fb
sl ks“""bﬁ‘ slcddl o glolas ‘Q] 50 aS Wi ,S 6>‘).|a P Jolw oS S o5l
Zls 5o pye8 L8 ) v e ol oSl el sloolaiul b Ko &lie 4y ol ools aed YIS ulu
59,5 sl sasie GYLI slaosls b gillae 1) Cuodlws (glas 1= (8, o ((Jgn ol Ol s o

5 s Ll osls aaldl 1) ol Jpame o sblacil Joy sl S5 5 a5 ols Lt gl

. Lorentzen, McMillan & Wacziarg (2008).
. Bell & Gersbach (2009).

. Cervellati & Sunde (2015).

. Bloom, Wit & Carangal-San José (2005).
. Avian influenza

. Halliday, He & Zhang (2009).

. Stochastic Dynamic Overlapping Generations model.
. Endogenous

. Calibration

10. Toroj (2013).

11. Open Economy

12. Yagihashi & Du (2015).

13. Inflation dynamics

O 01N Wk~ W —



V2O ¥y QM}-,L&A Q)M'PWSM J‘w-()l.\g‘b w,:,m,) ‘_gblaa.'é‘ ‘_g‘{,wa'bg’! aolllad

sloasl b gllas a5 b oo il b iou plo 5l e o o olag slacadle oo

e a0 Ol Cauglhe @b jo cudlags g Cedle Cardg ailuS L (Y VY) v ablulg
olis gl o ls p samie VLT slazdl o S 69,5 S50, 22 0] U 5 i 5,l g0l

Sz SRS i p by yS s pFaee Sl o Baa b (YY) 2 5 KI5 SSL
20 G pas ol el Cangllas calllas cpl jo.058,5 b Ly Bolai egee Jolu 543l
d)m éJLo sL:j)S U”9r9 &9""" ASLZ.:T)‘ w.:‘ o M;JJGJ)Q u.o)LMJ qu 9 ‘;Ju) J}]a
S et a5l aul oo 2alS 5 ol g o Codlw g il g (6,585 ,5 Sloas ¢ LIS
Sloas o YL G pas a0 5l e (6,550,5 Cundg dgupe sy Jlei| slaculiw
O BPK XK 5

bt jolaie 4 393 anlllas 40 (Vo V) v LS gile g Ltsli, 15 ¢ ol e Ll ¢ 3L go]
Sl o 65 Glg Solai egae Jola 651 ST cybinie,) slazdl ) cuodls &ISG 3l
4G5 Olels 5 By (ralS 6l p po e Slosewa a5 ol Lis gl aisls (3,18t olatdl
e oo als 1) (L3l albb adgs il ol ( blas! Jos Canlow (raizan

G093 (839135 9 (o7 lalllan B oy Slalllao 51 3,1.¥-Y
ol e NS olal Jo Codls Sluol yogs dsa Js 4 aS sl 5 S (o y25 Slalllas g0
Pebie el i JolSS 4 ks g o)l 18 03 Cin sl Jole )0 s geose
Aed 1 jlows wril a8 § ol o 1) soasin sbass wos Lo o aS Sldlas uien
b DSGE (5651 1o (Jlie lsie @ ilaisls y gadg0 cpl & pols oSays lplas” 2 4
Ceodhw w.!.«aj 9 5_9).«24 )‘ ‘SULI l’éf" )‘5.:[> w.’yUa.A 5(Y’Y’)\"u.> 9 A_ix‘) ‘&ab Ja.wy W
Sl o Slele 5 oo Bde Judow 5l g g5l Jlo i Vo due 4 hlo pus (6352 90 (yuizren (]
it Glaie 4 adai B alels 0 & le a4y 5 Bl acasy cél )8 g Jhsl alels 4 lgils
el 00l a8 )8 Las s el 3 lels )

5 el wcds )la8 ke pus (YY) shluly lawg ouls > b DSGE (5631 o
S,005 s o s (Cedls z,5re) Codls SloYIS G pae 5 el 5 3150 slacJled

1. Vasilev (2017).

2. Asoyan, Davtyan, lgityan, Kartashyan, & Manukyan (2020).
3. Yang, Zhang, & Chen (2020).

4. Vasilev (2017).

5. Health investment

6. Recreational activities



(G905 0955 9 (635 LS jnen (55 y9WiS (A6 [ S0y g1 (0908 Gl )0 I iy V5P

Gt SIS 5l g3 dalllas o (VoY 4) LS sile 5 Gl (il (Lsle (lgm]
Ceodls e g aidai 3 Slelu 5 ol 1) Coodlas (6,105 Lo yoo i1 030,57 oslial v (gads el 5y
39,5 &l Cyizmed 30,5 oK o lg 0,5 olaidl Sl jl 7,5 1) cdgs g a8 5 ki o Jlgils
@ 4zl b aidges oolaiwl (VAAY) voglls’ 0,504, 5l deolln Soly 4y bbiwend  Saiws coleo
Ll o] ol slogiol 5 5aen (S lomt K2 305 S 0555 o sl (slo oo
ol 428,55 18 L5159 DSGE (5631 G 5l ooliil b slazdl

)‘l ‘_gﬁfo)@d L aS el ‘_g);w 039> 4O Sladllas u‘J9| 9> ‘).éb- axllao ‘L';..,J) U"‘ 5
Eoud (golaidl ST loas crod ((VAAY) ¥ 1ady, 0,500, g ¥wgllas &b e Je N
olaidl gl ciylmn ol a4 sl jo 1) segec Cudl z e iol38l di S aen 55l S
Sl 00,8 Jdoe oyl ol
5 o ¥
sbagal 5 pFaen Ssie Gilen SO sl (nl baww b g (b (VY ) vz 5 S5

w‘ AW r ‘U‘)"‘ ow‘ L))J‘S ‘_ng).M LngLg:l;y » L)‘ LSMAJlMN

(PYY[R{ESPA IR

s Ceprdy e gl ol wipsllae b 5 balpls Sz 5« iy ol 5o
;w) U‘)ﬁa Ls)Ua.ul w5.l.|a.a U‘yl} J.b 4Q.JLM:| u.:‘ bR w‘ )I.S MJ.C- 9 JBJ LSLQ} 6LEOJJLQ

o ot s¢Y M w
Eo Bi20 B {Inc + s 3 + Y In (32) - HY, 3P
Mt oM (Ws) cul.o),w St ‘)‘9“.l"'> ‘59*0.7 g_B].a.A Ct e)ﬂ.o& 6)Ua.».:‘ ‘J”))‘ EO ‘QI e as
sl oo s Jizdl Slely HY 5 lacaogd ogas gehans Py sy (soml sloonile

Sloygoim (cmiils iiS usSae Vo lanslhe ab by Jole 0 < B <1 yozen
Sl 5 pas el P > 0 Ol cngllae b 0 cwdls (9 Pg > 0 ccdls Comdg

sl Jgo slol&s slo yom u.u.“fll)m g 5 as e

1. Cash in Advance

2. Calvo (1983).

3. Money-in-the-utility function (MI1U)
4. Rotemberg (1982).

5. Grossman (2000).

6. Vasilev (2017).

7. Yang, Zhang, & Chen (2020).



Ve ¥y QM}-,L&A D)Lw.:’_ PG 9 Cormnt JL&-()L\,[U Azwgi g M)) ‘_gblaa.'é‘ LSW%’" aolllad

083 oo Lamass L el s g Hl(adai 3) o 3150 HY IS a1, (1) Sboj 0,90 o o )leils
el 00l (g5l Jloy Vo sae (S dlolee o ey ol as

HY + HI+Li =1 )
Joles idi> sl o g aiS o b0 Wy (ol Sj0iwd 75 IS el po (Il yo lgils

. W,
Weodw Lra> 6‘)’ 9 $5M60 &S.l.@r.w.c o’ C)" l; UL‘°) Jj.b 3o Codlws 4.>Lofw 4‘_))‘ » °9)L°
29 0 (Byme hd Djge a4 Cdls 08 > dolae 0 pdy g0 I (5 IS ke o p0 Bl

Sey1 =7 + (1= 8%)S¢] — (Z; . w) )

n(Z) = p,In(EY) + ef,  ef~N(0,0%) )

Falb 0 < pz <1 ccaodlos annls Sy ail 3 Slil Consdy mhaw Z > 0 clolee ol 4o
5O A Ceodls anzld Sy 0l 4 olad slailS €F ¢ sl 4 1o g0 )5 1055 (5,5 aile
Ceodls b 7y ee 5l al § ol cadls ,3 (5 I8 ke s IF 5 0 o)) ymw o3lail 0 55 5 Al

sl s WeHY! sl 3 oy 0 5 (X7) S

I = XDP(wHH* ©)
5B 4 Cand Sl (5l e s S e S 4 91— P 0 < p <1 dhaly cpl o as
X§ =XP + X2 *)
. f . Sg A . Sp g
] (SRFE u».?u wy.w C)Lza Xt 9 )|9Jl> w){w C)l?u Xt ‘U‘ o as

J)Ler.w‘ 9 Cdo )_,| o 6)‘A§44Lo).w M\)‘SA uLm.’ |) 4.’[.4)».’ wnLu‘ oyd AN UK.M.’

anlllas ol 3 45 w035y yeFaan (o ylans s 308 S 45 Ceodls aybo s Jlgs &5 w0y o3l el )
.wlob\lgbéj&o'/\ ‘(Y'Y')yssj)‘)jsjab



(G905 0955 9 (535 LS jnen (55 y9WiS (1S [ (S0 peiin g1 (0908 Colow )0 I iyt IFA

Sigy sleanl sl

oM 4 bo o cli Lol oV ISl

k

ol Rf 2,5 dales bl o o5 4 dle s ols o4l L I)I;—i.Kt Oy Slo o (Shud>
oli}.g 'al.e‘,w S 4)5.‘0.4 )‘yb ‘U"‘ » 05)15 Sl T 0,99 o cbl.n,w E99> 90 Kt 9 d.lLo]u b)l.?l
(Oyza 50l 30 plpas Sguw Dyg0 4 |y (Dy) Sgus 0,90 12 10 g Col dlavsly YIS saisSals
Mi)\) )‘ ‘5».».’>u 44.)54_\ )|5.>L’> .\.»5(50 )LCT Bt—l 4.0)3 01)5‘ 9 Mt—l ‘50.»4‘ Jy oile l) |) t 0)5.)
Sl 5l i g oS o Cedhs YIS B0 |y idu g Cedl e ol YIS G o 1) 045
@ azgi b olamdl alojw 05d 0 (55l S )l Glygl 9 Jgy (i oaile Ojgo 4 leils

il o oo oS5 e SOl 5 5 5l (S5 (5 JiS Ae

Kepqr = IF + (1-89)K, 1))
b3 amog Cudgame b gl o g 009 (Sopd dalope Sdlgil F5 §Fdloles ol o oS

W, HY +RF.K, + P,(1-8K, + M,_; + R,_;.B;_; + P.D, — P,C,
—P,(00ps. X7) — PiKpyy — M, — B, — P,Ty — Wi Hl > 0 )
8L 50 ol 0,00 7 5 Riet .l S caodls )3 51 198l oMl 7,150 (0 100Dt ¢ ] j0 &S
Lg Ml)d.ot 0,90 O )‘yb .]a.w}: <5~>L>)" ‘5L®uuLc ua.”} Pt E) t-1 0,99 )| J)L«M ébg‘

] 00D u’.w)y)l;

1. Out-of-pocket payments.



I} ¥y QM}-,L&A b)w_pngw JL&-()L\,[U w,s,.w,) ‘_gblaa.'é‘ LSW%’" aolllad

k
V:—:.H{"’ + ‘;—i Ke + (1-85)K, + + D-C-(00py. X§)-
M, W,
Kt+1——t———Tt—P—:.thZO )

M1 +Re1.beg
T

ooy o)l>) > # 5 T = RE/Py o s sjeiws g5 wp = W /Py alal, ol o
‘_,’.o.a.a:> du))‘ bt = Bt/Pt 6J9—) b.o...o} Oo.\).l.d mt = Mt/Pt ‘f°)93 g)aJl.>lJ C).) T[t = Pt/Pt-l
ew! rbLé(w ‘50.~9.> Sguw Dt 9 '.,S)Lm.o é‘)ﬁ‘

Lol .Y-Y
ColB, sLias Sy 5 45 05 392y (slalaly YIS saiiSuss olKas () sl 45 sl ol 1 o
WS (oo g RSy GaBl eile 5 Ve Keal eV et slaced L g Lax]
) Sl ~aes S Sy o algd VIS 0y oKy Lot (slelany (slaVIS
(sl SV oS o gt e a8 ba)lgls 4 Vi ol VI plge @ g ool oS 5 K00S0

1038 0 00liiwl Y(CES) ol wiils S L adgs &b 5
81 0
Ye< [iIYSdilei, 6>1 0
Lol slabawly GV o ol il 2iS 0 ol o oS
oolawl )L.\.a..a u)9>. L5“\"J9‘ Jj..a:m (Pt) w‘ u.o.d 4 d>gl l; G’LQ) GYU o\.\.uSd.,.]y oli;.g
38,5 JS1as (Bogw a5 a8 o e slsS a1 (Yjo) slabavly YIS 5
1 .
Max Pth_fo Py Y dj av)
Db se NSl Ve akal) 5 Y o] 0 a8
Hlawl osle oles @Y caSadg sgu il iSlas bos Vs adazg b
P.
Y = (P—Jtt)-@.yt v
lcwd b as cwl j glaawly Y gl dlonl —conSos glole ol wlaly o]
el 3 Do 4 ol GYB Cwed Ll
15(1-6) .=
Po=[J, B dj]e Q)

o oKy (S35 asboyos HY 1S 5505 31 ool b slalaly (YIS aatiSu sy slaolss
]u.io&b debyls ‘u,.,)b’lo—ulf (':aLa L’ d.:Uaa E) ‘At JS 6)5L'~.§ ‘St (W)LA Wj) Ceodbw

Yo = AKR(Se- H) Qh9)

1. Dixit-Stiglitz.
2. Constant Elasticity of Substitution.



(G905 0955 9 (35 LS jnen (55,9 WiS (A6 [ (SLb puin i 0908 Cuodlw 50 DNl (uypr WVo

u;l » uaj.s 9 ¢0dg 6‘414“"9 6[90&;.3 =LJ5 QL,.A ‘5)"“‘““’ 6)5L:‘é oY UL“‘"’ At ‘@U C)i‘ 5
WS (o0 S J9l Ay g5 095 )8 Sl as el
In (A ) = paln ( “) + &b, eA~N(0,03%) )

Fall 0. <pa < T ads elge S (5y900 9l Sl Condg s A> 0 (] o oS
s 355 Jalse S (5590 0 vl 4y Bolar (Slaailss £ 5 ol 45 50 g 5 095 (5,5 wile
ol (Satez o5 b slalanly Y caxSadss gloolls o5 ol ul oS Koo (58
Joaw gloan 2 o (VAAY) VS5 pads, (6651 5l oolannl b Somz oplas aiiis axlse locuw,d

Wl b3 S0 5 (Yoo ) cvao 58D pgo ax o
A, = “’*’( L 1)2Y, (%)

Pje1
Mol lacaasd il @) = 0 4z bz .ol bacaad Joows auss el @) =0 (] 5 a5
ilodins w3 ol&T W Pp >0 ;l 5 ydyBllassl
olopus 3l oddans DLl el slalaly YIS saisS o g oS (9, L allue sl 15 ol 4o
Uil sgm ol ond b3S fgemme a5 Cunl glacend 5 alauly VI wdgs (Jlsl lels

1S )51.,\> |)
Max E [Si2 A 2] v
St
Pp . Pj
D jt = P]'t' th_Pt' I‘%(. Kjt_Pt'Wt' H]'V:'Pt [TP (ri_tl'l)z Yt] (\/\)
2
Yie = (1t)9Yt QRY

Zangllas Ap g ploww S5 35 Jsle BUe Bl 05 0y S Sls Zumsllas iyl BT A, oS
1o s & 4 o boelKay oSIe L gils (a5l oS S0 Lo b el i g5 ales

@)‘5 (’»2."" > J .Y'—Y‘
Gy 5 0 ol LalS ob ) a5 sl i &l polos ol L wons oyb (5551 0 &l ol

RQ1 ROl oil oil
In (le) pR(nlln (le) + E? , E? "’N(O, Glioil) )

1. Rotemberg (1982).
2. Dib (2001)



"Wy ¥y QM}-,L&A Q)M'PWSM J‘w-()l.\g‘b w,:,m,) ‘_gblaa.'é‘ LSW%’" aolllad

b Ll o5 )8 s g8 5l Jols > ael s RO%gto,en o i aal,s RO T 5 a8
i gl bolas slaalss €8y gl a4 yo gums T 085 (6, Euile yoll 0 < proit < 1

W‘L}JQ u)yod.:ji” u;l)o (‘5‘>) ).:L‘>») WLU‘) wa‘.)).u )‘).: M‘)U’M

EX,.FR, = EX;.FR,_; + EX;.w,.R{" )

oAl o Soleay Lt oy00 10 655 0 Kb ol ()5 g5 alls FRy calayl) ol jo a8
St 3 518y 4 EX ool 3] 5551 ol L oS o (555 0 Sy i sl o
G LalE 5 adse ;0 Olpsd s (nl 0 Cesl ol Jrad oaliy e j5lid (65,1 e
OLas 1) 055 Slecoml 5 €5 5t 13 (850 9 635 0 Sk () 2133 A s 0 (a5
laiwed (als sl eslitul b g o3 ©jge 4 plgee |) (i ol 5l abal; oms o
12,5zl

+ reg. w,y. RO! (V)

recfri—1
reg fry = —F—
t

st Wy ¢ ind> 5l F3T€p (535 o Sb b > )5 pBS el [Ty sl ol (o
P58 gl Ty 9 b9 o0 535 0 SOk & prdiins D90 4 Sdgo oS Sl (5 slanal s ]
Db se Jole -1 ojg0 a4t o)g0 0 )15 scued o jl a5 coul (puxe WYL >
cJ,o Y-¥
Sygo 40 098 oo Jb u,..ab 0Anl3d eges 2 g Sllle ¢ i slasel o Jore 5l g 7 e
B 635 e Shcdls pl o5 ams i ) Je B> wwlyo aie dw oyl 8oyl 5l azog sley
ol 092 b ax iz Lol auS Jlesl |y 045 Canlow 9o az 09 Cudguzme 4y dz g g b ol
Clop bg 635 50 b 5l Loalyiiwl G,k 5l gl axlge axsgr (6 S b s el o B A
4 opl g 3,5 Syt 4z gy 6,8 b el 4 pladl (555 0 SO 05 595 slood pw Joxe
i sladel o oS 5 5l cdss azog 0 Ja sl Ol s o IS O ygods ol Jb alalu slixe
Sygo 4 g Shgy azog 0B pl ply all oo (635 po SSb 03 oo sleos e I Cliila g
B, + P,T; + EX;.wo.RY"™ + DC, = P,G, + P,(1 — 00p,)X{ +
(Rg-1)-Br—1 + (YY)

o5 50 &dgd piew (1-o0py) (3 Jogs 3l DC oS Lo 5lyo) Ll By cadayly (ol (o
ol ) Dygo 4 hub> Gb e Cans 5y Ddgd daz 0 dloles

by + T; + w,. ree. RO + (dcy- doy 1) = (Rt 1) by Y¥)
+G; + (1 — oop,). X{



G905 0955 9 (5 LS jnen (55,9 WiS (S [ (SLb yuin i 0908 Cuodw 50 O oy WYY

S90S 395 Sl Sy 5l (geges idu el e g Cadls )loe &5 Sl (nl 258
WS oo S ol 45 e

In (i::) = pxsgln(xsg> -Pgs ln( )+ X, eX*~N(0,0%s) (Y0)

Ge—1

i) = poln(@) +€f,  f~N(0,0) (v#)
SnlB 0 (G e (Sl Golom g5t Dae Jsb o Sy A o) SBaa L
ol Ky Jlas] g Lyl b ol o0 olomg) _sogas ik Codls b sl 45 50 50ms )55
005 Lo 05 sy 30 o
hailsy ol yo
tsoges i Sl ke DSk Jlade X8
feeges e Sl )b sl 4 pe g 5055 5 )5 wle il )y pxse
A 0 Bl Cansg 5l Cudlu Cumsg Bl ol s Cdgo Cdle 75 Jordl Se o 1P gs
¢ Jolws
foyed i Codl g yle dolas slaailss €X°
tsogas iy Cedlas i yle Ll Jlade G
feeges i Sl f ) lre sl sl pe 55055 5,50k el o6
ol cogoe (i Cedw pué e Bolas slaalss €]
1S (o0 Consd 3 wlB 5l (655 e SSb 4 Sgo (i oo
de, = dct L+ (1-w,)re, . RYI Yv)

Slle lon ¢ oalad 552 taiziin  Solad g oalad s3> 90 gl jlo bl oS cl cpl 5 53
Dgd oo o ls cdsd Dlus 4 Slejo,90 G 40 a8 Cewl ol o plu ¢ Bolas < j> g lasel o 5
T = ty. Yy + T (YA)
4 5o gan S p355 aild o I TE ol jo g el salps py ldle &5 £y Y bl o
1S o0 S95m Jg!
X
In (%) = pxln ( L 1) +.¢:t stTX~N(0, mzrx) (Y9)
Gl s s ol dds sl TX g toyee o (Bolas) SWL sl TE (T jo a8
Sl gladal s ooy slaailss Szxﬁ Jsl 0 g0 5 5055 ke ;i 0 <ppx <1



vy ¥y QM}-,L&A D)Lw);_ PG 9 Cormnt J‘w-()l.\g‘b Azwgi g M)) ‘_gblaa.'é‘ LSW%’" aolllad

o plio Y0

Dyge ar 655 po Sk skl el 2 (I al) U o (Jo plie Jidu (8yme sl o
! 00l R Ygess J.)é AJa..:‘)

Mt = DCt + EXt. FRt (Yl')

b, ol 5 el ol 3, 25 EX¢ 5 )l 50 FRy o U3ls &l Ll DCy ol o oS
Sl cdgo (pa Al (nlplo 5 ates Sgo Sded 50 53 S des 45 098 o0 (B2
docaasd Gals jleslitul oo S oo Jold 53 1) (635 50 SOb a2 L SSL (2o (all> (555

il odd (camgish pj Oy 4 g Jhoad 398 abal,
my =dc+re.fr; xY)

J}A Lsn.».ﬂ} M).C (_;‘9; ﬁLn.A aS el ool L)a).‘é ‘(\°(/\°() \L.J""“JLQ 9 6]95 LJ“’B) L}AJ[AH‘JJ
:mdQﬂﬁmym)é)ﬁl{o)gb)b)b‘)mt:Mt/Pt
M/, _ Me/p, P my

_ _ . _ . \RJ
143 Mt_l/Pt Mt—1/Pt_1 ) me—q t o

WS oo Sl Yool 5 sl 1y S ool Jgy plie w0l yo

n(Z)=pyin () 4l L-N(o.0) o

oluly Byl o Je aly 0l 257 5 Loy jo Jo al o) 25 Ve ol o &S
Sz al as, 5 Solar sbailss & 5 Jgl 4o g T 055 6 File 2l 0 < py <1
150 a1 g 9 Y7
Sl sl &ile mlie g o8 SN pl o
. P
Yo+ rec R = Co+ X5 + IF + G + (we HY) + 22 (--1)2 Y, *f)
jt-1

do gl ol Brae 4 S4 slasal,s e ol Y e il s amg b
Gloanie g aidas 3 Cos ) anie (g e gl o [0 (g IS ale s (dlu 7)o
2,5 )18 Jolw jo ol @YI JIil a5 (glaisS a oy ales Cond oS
Jols ¥-v
S8 oplate Jobss eyl i am e g wisS o Jloo 1y sanline JL8 ) (golazdl ] 135 1S Jolas o
3, oladl IS o = Dje, Ve = Vie ke = ke, HY = ;yg'Dt = Djp ol

1. Cooley, & Hansen (1989)



(G905 0955 9 (635 LS jnen (55 y9WiS (1S [ (S0 pein g1 (0908 Colow )0 I iy IV

as — s K S 50 aolae YA 5 aite YA Jols ¢ Jolas Lyl ol 5 08 o Sl |y polie
el (V230 0 Klal)

PR S PR S PP X R RV-PIR 4

51 (5l ol sy yr ol il g (0 fdio .F-)

ol LBl (sloools b canlite 5 (o) anle aw il | watipelass DSGE (555
oo @l ) Jsozr ,5 SLil capndy 1o 55| glbpiie Card 5 ¢ op3,lke (1TARF-VYAY:Y)

o]
(Sl Il g A G L o Waoasdy polie ) Jouer
o e o
S
[ 0F (s e 3l 4 et 2 e Sl e X7
k
N Sl Oy 4 popas 5 Il e UL s 17
AR Mt g 4 (g gl DLk o g
- oil
< IY§ i adgi 4 o glaasl o Sk e RY
/5 Iz el & G5 Slisl SLL S de
m
jo¥ St 8l & 55 e Sl 5 53 Sl S rer'nf r

Sipg Sl 15l
el 00el ¥ Jgaz 5o da el )b 23 lde 3l Jol> mlis

S slayiolyly (205ldo Y Jgur

& Jlado Olxns gl Al
WA (LS g bS] -/AF b Jele| B
Yieeh laanl| /Y Caslhe &b )5 cadlo 3s| g
YN0 o g ol SL| 0/fF Ceodls Cundg (gloy90 0y (Sl (EdS wsSxe v
WAA (ogily Lab| /0 aloyw Sys0e| @
WA () Ken 5 golos| /¢ YA Sz aloy Szl 5 F
YoV o Ken 5 S| /oA bl ayloyos ezl 23 85

1. Uhlig (1995).
S5 s e osiyn (555 sl (355 7 o5Ple 45 a0 (S80) S (555 4 by o) ¥
20,5 zl el



Yo ¥y QM}-,L&A D)Lw.:’_ PG 9 Cormnt JL&-()L\,[U Azwgi g M)) ‘_gblaa.’é‘ LSW%’" aolllad

& Hlado Olpsgi Pl
YovY ohlSen 5 Slesy|  FIVE Craxd how aze bl @p
YoV ohes 5 Sles)| VY Slaanly GV o ptils 25| @
Yo¥e oo Ko 5 slisml|  -/TY codlo gl 5ys0e| B
Oigh sleazsl Q4 Codl 7, 4o lsils o 0OP
iyl ezl -/VEAY laacls » ol gy ¢,
syl V- Y e
oo slaadly «/+ YO Ceadls axr s S kg eban
WA s 5 Sloas| A8 sy Jole 5 @0 ARW) 2kl o
Yove oL Ken 5 S| /A codlos anrlé Sy 5,50l AR(L) 2ol p,
A0 o Sen 5 cndls| /79 cJgs 7l 6,50l AR(L) 2ol pg
Ui sleadl| - /YO dgs cdlo 56 5 B aile AR(L) o)l pysg
O Sundy Sl 4 Sgs Cadle gile STy el s
oy g sl adlf
VYA (ool e 5 (gimmmolss| < /VAA ] slaasl,s 455 AR(1) Felb| proit
WA e | JOPY s ab o, 5 A5 AR(D) b p,
Sk sleadl| /0 g lagle A5 AR(L) yul )bl pox
***** /) adgs Jeloe U5 69000 slne Sl oy
,,,,, ooy Cedlw dnxll Sy Jlse Gyl oy
***** [N gs g5 Jlre Sl o
----- S cJgs et gyl Sbas Bl 05
_____ ey s seaalys Jles Byl G p0n
77777 g I wb ab, 25 Jere S|
,,,,, A dgs alagle b Blpil|  opx
YoV o Ken s S| o) ol @

Sipgi Olaale o bazsl sl
(oo ol Ban Gululy (oeges (i Cdle gle @y pgs bl oy jo
Sl ol 4 iiSTg cgo aS Gl ] 5 (2,8 e Sl 10 45 Oyl sl 00l 0 l0ds
35S, polie K0 e liw 0 g Pgs = IS i olas Blib sy )l Cudl Cursg

Condg bl ool 4y cgs o Jasdl puSe oaips ylis a5 woads ax8 8 Jas o el )b pl gl yao
wed oo (L |y Pgs el polie ¥ Jgaz ol ik Consy i cudles



(G905 0955 9 (635 LS jnen (55 y9WiS (1S [ S0y g1 (0908 Gl )0 I iy IV

alizo glogs )lw yo pys oyl (B ,lade Y Jous

Sl Jbd canlow 2l | (Jbo Jlaiil Canwlow) 02b 92 5Lu Flhb s,

N0 Sho Pgs )

Sy Sl 15l
el 00 315 6K ol 48 Gae Mo b slacalow s1a b wlamdl o cdgs Jlad g

S il b, P

2 3l (295 b o luls adliy j0 0al >k slagSl gl 2l g o el )b (20 lade 51
osls adly slojsliiS L oS 5l fols ol ,glisS ¥ Jgom 1o jshaie ol & 0gd s, oS
o3 3 Sl slasl)s 5 ale s 65790 «bymn codsi Jals ) sladl gl e Lab
el oads anglie (VWAYN-IFAAE) ;s

L gl wlwl o golkasiay NK (69501 5531 90 @308 oy :F Jgur

o Oblwg Hlero Ol il
Gilwanls srosls | 2819 grosls | (g 3lwandy sdosls| (28lg gWvesls
\ \ ofe¥eY <[+ YA adgs
<[+ \Y <IFYA ofeve¥ AR Byas
QAR A AR of+=YA Glops (639290
AN \ITY <[+ YA /¥ Sl slassl o

Geios Slowlore s be

(S i, 5l e &S cl VYAl ol laceond 4y o oBlg slis 4 bgy e slaosls
awglie bl wload  olojais, A =YY Cls) L) olku,y Sojoe bd 5l eslaxsl b
SleMb! g 5lwdnds o gl Ceidge 5l Sl o Lad slacols x8ly slo,gliis b o5 slo,glics
ol lailss ply o S o pusiin Frwli—ay 0 wolsi (puizmen el Gl ) olazdl o s yae
el g1 Liel saimo s el sael aslol o a8 Jle el 4

S Jodll S 2l awy g O
Ceodw dilST Fwl-as o pulgs .O-)

Sl (3 sl e scSerndly (5 ot £ Sy il 2155 45 83 e ot F S
el 0ad ool HLis (s WSS 5l vy 1iSlem a0 waled (JSi cpl j0 0108 e 51l

1. Dynare



ywy ¥y Q'&M}_)LQA D)Lw.:’_ PG 9 Cormnt JL&-()L\,[U Azwgi g M)) ‘_gblu:.’é‘ ‘_g‘{,wh’f aolllad

. Gl 4SS 105 e ymiag Cpo® Jusd clelu
. -1
0
0.005
-2 10
0 3 20
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
S s I8 Ay %107 i paa %107 g
5
0 0
02 "
04 ) -10
0.6
-15 =20
51 15 20 25 30 5 10 15 20 25 30 510 15 20 25 30
x10° a8 S A
10
0
5 02
0 04
510 15 20 25 30 5 10 15 20 25 30

gy sleasdl sl
Candas azrld Soansy i35 slaxe Byl ) 1P S

bl gy ali g el g5 41 jlane Bl ol Sy 50 41 oDl dazrs Sy, i3l
4 oS bl oli8l andai 3 a4y by e slocodlad Slebe cwads Coundg gy Sy 090 o0
5 il ol ozl Slels gaazme 45 Lol 5 sl Eoads 5 (6T elo pur Lial33l e
Slelos sl o plai] i b a6 o Slelo 5 ol winsl conlss glls a8 lels
oS 51 ol (0l 45 s stz aalS (So5d o 2ld (5000 <00] il 5 95 00 o5 IS
gden (A6 o= wdgi @l 50 oy 5 )5 (59,05 (092

5 Bras g lply b (RalS 0 wleye welys g s el ol 5o
b agzrlse ) Jlgls ange QLI jl go050 cnl g Wl oo (28 BB (logs s s IT e s
old) s «Bran JalS 5 Cwdle Cundy Sl L s SO lpie 4005 o0 56 &S )
Slebs 5 (So5ed G T alejo SRl ol (S5 arle o 9205 cple; <3S Lk o0 5
30,5 0 3k 955 i ke 4 (el & caled 0 5 95500 IS
CnDaw AL 4 cdgd o sl e Granly—ds pi ailgi Y
(osas s Caodlos e B 48) g o (slo fanlluSe w58 a5 amo o Lt B S
w3 a3 55l con 1) (oLl (gl peiie S aen (5 )lom Ea0d 4 Cas



(G905 0955 9 (535 LS jnen (55 y9WiS (1S [ (S0 pein g1 (0908 Codlow )0 I oy IVA

oot Caadhs AILSS lx'": e Sl e <105 Caab Cynia g
i — e AL 1 .
ksl s n _ _,’
0.005 o e s osh e Tl -
005 .5 -~ 2 -
. - -
12 ~ - v L
0 3 -
5 10 15 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30
07 Sl el b s I Agla
0
02
04
0.6
5 10 15 20 25 30
%10 s

-0.2

-04

= i =
=
P
J
P
i
i

gy slaasil sl
0908 iy Caodlw 5o 381 5o Sl il ) 10 IS
NK 5951 30 pSdad g ko SO &9 b ag21g0 50

S5, o8 atas das) ol o 43,5 i 40 g gl o Jlakil S s ooyl
G30% 'UWI'E] PRV OX S \ L S VRS SO PRSLIVS | WP SR 51 IK VICRp SV ORI (A R . W
S5 g 30 JS p0 Sy o iz B3 09 oo atla B Slels faS T3l (] bl
o ol el anslis (gl arihai 3 Slels 5 célp Slely Jlizdl Slely ggame a5 Luil |
CBlate g 05 o0 azlgs 5 ,maS LEalS LIS Slele iy o olazsl a3 4y (g S Slels
ol ) 45038 e 25 | (a8 2l ly oIl & e (S ale e 2l p30 2 <0
Redse (BU G-l adg @b 5o bl 5 WS90 0392 JoSe

ogdle bso Rl el 5L analie )3 5 o jus Sl o 5,15 (59, Salyo ealed o
&5 ol wBlee 5 Galifl )i &5 st (1alS 5 (cages Cudls g lee taliEl e azgi Lol
2 b piie «Jgo Cosdl ke ST agdgl 1 adis b g g0ty ol 4zl alS i ;)
g o |Kan 093 sl Lulpd lade Caos

s z)lke Lialil 5 Css Jleb jei a5 sl geds0 ol 5l S NK g3 s
4 oLail (IS lo pite Sy (2 Ken & e S 4en (Slon Ko g9t Lulpd )0 (soges
Sl 00l 095 ol Loyl

Loleslicn 9 (5 5 4zl F
slazdl 5y Va-0y555 (6olow aiile oo eSdan e BT 5l Sk ol mls 5 waled
(9529 Us,S 5 ouST L) nFaem slacs Lo £ 131 5,5 0553l L caadllan ol 1o ol Lo yS



wa ¥y QM}-,L&A D)Lw);_ PG 9 Cormnt J‘w-()l.\g‘b Azwgi g M)) ‘_gblaa.'é‘ ‘_g‘{,wa'bg’! aolllad

ogee JoUS slogSl 5l el oLl (DS sl yoite sl by 2 gd (sl slagealy g oLl
B agee Joles slagSIl M5 1 DSGE (slagSl o solitwl asaz 555 s8aus 5 Ly Solas
Satdl 1 sy GRS 5 5 ploj e a5 Gll 5 5 s (Bolal Lame S 50 el
(XY ooz 5 S5 S) ol ianlio DSGE (slasSIl 5l oolicia] nnss ymsitos

L NK ;s DSGE (551 Sy sl o8 0 ol lalllas Giloal 4y Js jshaie &
5 Giloaed olpl slatdl (M sleite 2 pFaen iles o gsed Sl ol 5l eslinul b
SVTAAF) ) slazdl closls b celie 5 o ad) anle dw uilS )3 b cond ook gsSII
A0 ,5 20 jlade (VWWAY:Y

el @ lre Shal S Gl 4 Sl a2l Sy a8l e ol (LiS il
Gl aiki 5 Slelo s Cuandg Sgntp Sz o1 JUs 4 09 on Cuodl Coamidg
Gyt Slels a8 Ll 51 505 (ggms 5l sl Casdlas 55 (6 a8 Le pos Sial33l ine ay S iy
wlopw W5 Grg0 0l GBlite g adly rals Jlidl Slele oo plais] aks 3 4
o= 0y @b 50 dile s 9 B s9,0 0392 JoSo 5 ol (nl 5 i dalgs atulS' (G 58
Gras g cnlpls b oo ol 55 ale s sl )0 g )5 695w aely0 (oles 40 09b ga (U
wzlse )3 Il ange Sl gose (nl 5 Wed oo (2P BB Olog s IS ale s
Bed oo LU Al I L

aile) b oe J55 o) prlaw b rme (2alS 5 Caodls Candg T L st o lgie
ST ke pr al Bl el (S0 58 dale pw 99:0S ( Loy SBIST LAV Ve (2 9 S5 o SOL Ao
2535 g 5l 09 aBIS b mhaw 4 sl culed )0 g 09 0 S5 Slel g (S5

o sla Lol oS i1 ¢ sogos cedls e AR(L) Wobes ;5 i Jlosl b ipgs ol o
Gl 5 D bl Codle S b agzrlge Lalyl po ]l slaidl (S sl yesite  cdgo
el oad a8 § a0 cdgs gl Jb il clls g aslas sladl jo s g g sl
sladl gagomdo Il sl >hb S35 Oyle ar by 5 cdgs Jld jeam K gyl
Sl B 5o saasdo Jbo cenlw ik a5 wisls lis s ams o 3 b cos |,
O Glayerie JSrpm 250 4T a0 Golon Gt lulyd 0 seges Cadle gl
Ll 00l yorin 095 by Jayl i @y olazil

S aes 6rlen S £t b agzlye Lulpd jo a5 clls Jlebl (i Ol oo @l g 5o
Sl b Jleesl olebs capkas 3 Sleb a8 alidl o] JLis 4 9 (sogee Ceadl )le (1531L
oD 55 ) )T Cdlie 5 cagos coodlos zyle Lialidl K 3 5 el o axlge (g S
A 695 Ssoste Il & e ()8 s Job rizres 998 s Job (Rl 5k
oo & 1) S alo s 5 Sran gl Gl ol S @ 5 gl elyo al) s el i

Sl ailo



(G905 0955 9 (35 LS ynen (55,9 WiS (A6 [ (SLb puin o (0908 Cuodlw 50 Ol oy VA

5588 Ll 5l eosd oo Codls Cundg Sgute &1 e ¢ go90s bl gl S5 eimen
ol (6ol i aes ol plis oo oailonS WaolSy oy @b )0 Cadlw g ¢ pol> anlllas
AL agxlpe balyd o cdgo (Jbo sladeallnSe (IS amt S plgie 4 Canl sy a8
slazdl )5 995 Il Lulpd 4 b pite 251 Sy (Ko 0 j2ie S e (6 )lony S 50
980 ol n)

(VoY) oz o Sl Sl lalllas 1o 0 oolities] (565 & o ol anlllae (55501 (65l
shloly 5 (Vo V) (LS gilo 5 (ledliy5 e el legho clageol ¥+ ¥ ) Sl g 5l sl
4 ol gyl SB[ Swlyia o8I Il Cangllas &b 0 Joy ulsS (Y4Y)
5 (VAAY) S pady) Caaed Joowd auie 0505, 5 osliiwl o gs 5 (cogas Cwdls g)lke
5 e Slalllas gl b axlllae ol sl yolions 5 codgy s8I &y )5 s 0,5 a8l puian
il g sl eoslizml s (VoY) oz 5 S5 oS3l anlllas ults aiiles sl alics 5 Sinlon
el Slopetie S aen Golem G el 5l (LU Cdle AL L agzlse Lalyl s (YY)
anlllas s (eizpad WS o a1y o (a5 (Bran 5 g IS ale e (Jlndl el
4 S Byao a5 Cul Gl 51 (S VY ) LSsile 5 GLll5 (el colidgls lages]
oo 093 Jlul lulyd jlade Coons 4 JuS g 5 S ale o (Jlzdl wlebs slo it
Lol Lo 5§ Sivlos pol> anlllas slos jsbiws b ases cpl t06d o0

et Jol @oe b oo Sloyad dgs o5 355 oo sleiiy adlllas (ol @l ulul
o e elaizrlaha 8 (Lo ;o b assles jezme oY ol ar ] 993 9 08 S ) (5 5ken
@lolid ol (Comez 51 (5550 (a0 59, 2 laptales] ploxl (Ul siile) aasS sslinl L3t 5
oy e go 2ol 1) 055, gy o sloandai 3 sl 4 pated sloandai 3 fexs 5 0ogll ol
ol a4 plis gl ol oz (53,5 ASTy S aen lem S S Gl S
5 aphi B S e slaculw 4 5l Wlgee (ammlionSTly Fige 4l S Cunl slalS
e g5 sl e ial33l 5o e 0 ol dam o alS |, (g bl gl 3

b glaess) 5o pFaen )l St g9 Sl Bl s o] o llllas sty st 4
29 3,1 Sizmdgw B )l slagSl 4 4z g5 L

PG gy A
28l olay
Ayl oo plel 1) mdlie ol 0gud iy

1. Markov Switching.



AL} ¥y QM}-,L&A b)w_pysw J‘w-()l.\g‘b 4"“""9""9““’)) ‘_gblaa."é‘ ‘_g‘{,wa'bg’! aolllad

References

Abolhasani, Asghar, Ebrahimi, llnaz, Pourkazmi, Mohammad Hossein, and
Ebrahim Bahraminia. (2015). “The Effect of Monetary Shocks and Oil Shocks
on the Production and Inflation of the Housing Sector in Iran's Economy: A
New Keynesian Stochastic Dynamic General Equilibrium Approach”.
Economic Growth and Development Research, 7(25): 113-132 (in Farsi).
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=310439

Acemoglu, D., Johnson, S., & Robinson, J. (2003). “Disease and Development in
Historical Perspective”. Journal of the European Economic Association, 1(2-
3): 397-405. doi:https://doi.org/10.1162/154247603322391035

Acemoglu, D., Johnson, S., & Robinson, J. A. (2001). “The Colonial Origins of
Comparative Development: An Empirical Investigation”.  American
Economic Review, 91(5): 1369-1401.
doi:https://doi.org/10.1257/aer.91.5.1369

Acemoglu, D., Johnson, S., & Robinson, J. A. (2002). “Reversal of Fortune:
Geography and Institutions in the Making of the Modern World Income
Distribution”. The Quarterly Journal of Economics, 117(4): 1231-1294.
doi:https://doi.org/10.1162/003355302320935025

Arezki, R., & Liu, Y. (2018). “On the Asymmetry of Global Spillovers: Emerging
Markets Versus Advanced Economies”. World Bank Policy Research
Working Paper (8662). Retrieved from:
https://policycommons.net/artifacts/1459364/on-the-asymmetry-of-global-
spillovers/2099015/

Asoyan, A., Davtyan, V., lgityan, H., Kartashyan, H., & Manukyan, H. (2020).
“Modelling the Effects of a Health Shock on the Armenian Economy”.
Russian Journal of Money and Finance, 79(4): 18-44.
doi:https://doi.org/10.31477/rjmf.202004.18

Bell, C., & Gersbach, H. (2009). “The Macroeconomics of Targeting: The Case
of an Enduring Epidemic”. Journal of Health Economics, 28(1): 54-72.
doi:https://doi.org/10.1016/j.jhealeco.2008.07.011

Bhargava, A., Jamison, D. T., Lau, L. J., & Murray, C. J. L. (2001). “Modeling
the Effects of Health on Economic Growth”. Journal of Health Economics,
20(3): 423-440. doi:https://doi.org/10.1016/S0167-6296(01)00073-X

Bloom, D. E., Cadarette, D., & Sevilla, J. (2018). “Epidemics and Economics”.
Retrieved  from:  https://www.imf.org/Publications/fandd/issues/2018/06/
economic-risks-and-impacts-of-epidemics-bloom

Bloom, E. A., Wit, V. d., & Carangal-San José, M. J. F. (2005). “Potential
Economic Impact of an Avian Flu Pandemic on Asia”. ERD Policy Brief,
Economics and Research Department, 42. Retrieved from:
https://policycommons.net/artifacts/396833/potential-economic-impact-of-
an-avian-flu-pandemic-on-asia/1361551/

Boerner, L., & Severgnini, B. (2014). “Epidemic Trade”. Economic History Working
Papers, 60382. Retrieved from https://ideas.repec.org/p/ehl/wpaper/60382.html



https://www.sid.ir/fa/journal/ViewPaper.aspx?id=310439
https://doi.org/10.1162/154247603322391035
https://doi.org/10.1257/aer.91.5.1369
https://doi.org/10.1162/003355302320935025
https://policycommons.net/artifacts/1459364/on-the-asymmetry-of-global-spillovers/2099015/
https://policycommons.net/artifacts/1459364/on-the-asymmetry-of-global-spillovers/2099015/
https://doi.org/10.31477/rjmf.202004.18
https://doi.org/10.1016/j.jhealeco.2008.07.011
https://doi.org/10.1016/S0167-6296(01)00073-X
https://policycommons.net/artifacts/396833/potential-economic-impact-of-an-avian-flu-pandemic-on-asia/1361551/
https://policycommons.net/artifacts/396833/potential-economic-impact-of-an-avian-flu-pandemic-on-asia/1361551/
https://ideas.repec.org/p/ehl/wpaper/60382.html

(G905 0955 9 (5 LS jnen (55,9 WiS (S [ (SLb yuin i 0908 Cuodw 50 O oy VAT

Calvo, G. A. (1983). “Staggered Prices in a Utility-Maximizing Framework”.
Journal of Monetary Economics, 12(3): 383-398.
doi:https://doi.org/10.1016/0304-3932(83)90060-0

Cervellati, M., & Sunde, U. (2015). “The Economic and Demographic Transition,
Mortality, and Comparative Development”. American Economic Journal:
Macroeconomics, 7(3): 189-225. doi:https://doi.org/10.1257/mac.20130170

Cipolla, C. M. (1974). “The Plague and the Pre-Malthus Malthusians™. J. Eur.
Econ. Hist., 3(2): 277-284 .

Cooley, T. F., & Hansen, G. D. (1989). “The Inflation Tax in a Real Business
Cycle Model”. American Economic Review, 79(4): 733-748. Retrieved from:
https://ideas.repec.org/a/aea/aecrev/v79y1989i4p733-48.html

Costa Junior, C. J., Garcia-Cintado, A. C., & Junior, K. M. (2021).
“Macroeconomic Policies and the Pandemic-Driven Recession”. International
Review of Economics & Finance, 72: 438-465.
doi:https://doi.org/10.1016/j.iref.2020.12.010

Dib, A. (2001). “An Estimated Canadian DSGE Model with Nominal and Real
Rigidities”. Bank of Canada Working Paper, 2001-26.
doi:https://doi.org/10.34989/swp-2001-26

Eichenbaum, M. S., Rebelo, S., & Trabandt, M. (2021). “The Macroeconomics of
Epidemics”. The Review of Financial Studies, 34(11): 5149-5187.
doi:https://doi.org/10.1093/rfs/hhab040

Fakhrhosseini, Seyyed Fakhreddin. (2010). “Dynamic Stochastic General
Equilibrium Model for Monetary Business Periods of Iranian Economy”.
Economic Modeling Research Quarterly, 2(3): 1-28 (in Farsi).

Grossman, M. (2000). The Human Capital Model. Chapter 7 in A. J. Culyer & J.
P. Newhouse (Eds.), Handbook of Health Economics (Vol. 1, pp. 347-408):
Elsevier.

Guiso, L., Jappelli, T., & Pistaferri, L. (2002). “An Empirical Analysis of
Earnings and Employment Risk”. Journal of Business & Economic Statistics,
20(2): 241-253. doi:https://doi.org/10.1198/073500102317351985

Halliday, T. J., He, H., & Zhang, H. (2009). “Health Investment Over the Life-
Cycle”. I1ZA Discussion Paper, No. 4482.
doi:http://dx.doi.org/10.2139/ssrn.1490504

International Monetary Fund. (2020) .World Economic Outlook. April 2020: The
Great Lockdown. Retrieved from:
https://www.imf.org/en/Publications/WEO/Issues/2020/04/14/weo-april-2020

International Monetary Fund. (2021a). Policy Responses to COVID-19, Policy
Tracker. Retrieved from: https://www.imf.org/en/Topics/imf-and-covid19/
Policy-Responses-to-COVID-19#|

International Monetary Fund. (2021b). World Economic Outlook Update, Policy
Support and Vaccines Expected to Lift Activity. Retrieved from:
https://www.imf.org/en/Publications/WEOQ/Issues/20/2021/26/01/21world-
economic-outlook-update



https://doi.org/10.1016/0304-3932(83)90060-0
https://doi.org/10.1257/mac.20130170
https://ideas.repec.org/a/aea/aecrev/v79y1989i4p733-48.html
https://doi.org/10.1016/j.iref.2020.12.010
https://doi.org/10.34989/swp-2001-26
https://doi.org/10.1093/rfs/hhab040
https://doi.org/10.1198/073500102317351985
http://dx.doi.org/10.2139/ssrn.1490504
https://www.imf.org/en/Publications/WEO/Issues/2020/04/14/weo-april-2020
https://www.imf.org/en/Topics/imf-and-covid19/Policy-Responses-to-COVID-19#I
https://www.imf.org/en/Topics/imf-and-covid19/Policy-Responses-to-COVID-19#I
https://www.imf.org/en/Publications/WEO/Issues/20/2021/26/01/21world-economic-outlook-update
https://www.imf.org/en/Publications/WEO/Issues/20/2021/26/01/21world-economic-outlook-update

VAY ¥y QM}-,L&A b)w_pysw J‘w-()l.\g‘b 4"“""9""9““’)) ‘_gblaa."é‘ ‘_g‘{,wa'bg’! aolllad

Johnson, N. P., & Mueller, J. (2002). “Updating the Accounts: Global Mortality
of the 1918-1920 "Spanish” Influenza Pandemic”. Bull. Hist. Med., 76(1),
105-115. doi:https://doi.org/10.1353/bhm.2002.0022

King, R. G., Plosser, C. I., & Rebelo, S. T. (1988a). “Production, Growth and
Business Cycles: I. The Basic Neoclassical Model”. Journal of Monetary
Economics, 21(2): 195-232. doi:https://doi.org/10.1016/0304-3932(88)90030-X

King, R. G., Plosser, C. I., & Rebelo, S. T. (1988b). “Production, Growth and
Business Cycles: 1. New Directions”. Journal of Monetary Economics, 21(2):
309-341. doi:https://doi.org/10.1016/0304-3932(88)90034-7

Komijani, Akbar, and Hossein Tavaklian. (2012). “Monetary Policy under Fiscal
Dominance and Implicit Target Inflation in the form of a Stochastic Dynamic
General Equilibrium Model for the Iranian Economy”. Economic Modeling
Research, 2(8): 87-117 (in Farsi).
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=181806

Lorentzen, P., McMillan, J., & Wacziarg, R. (2008). “Death and Development”.
Journal Of Economic Growth, 13(2): 81-124.
doi:https://doi.org/10.1007/s10887-008-9029-3

North, D. C., & Thomas, R. P. (1973). The Rise of the Western World: A New
Economic History. Cambridge: Cambridge University Press.

Pasha Zanos, Pegah, Bahrami, Javaid, Tavaklian, Hossein, and Timur
Mohammadi. (2018). “The Role of International Financial Integration on
Production and Inflation Fluctuations in the Iranian Economy: A Stochastic
Dynamic General Equilibrium Approach”. Economic Modeling Research
Quarterly, 11(39): 44-7 (in Farsi). http://jemr.khu.ac.ir/article-1-1933-fa.html

Rafei, Maitham, Bahrami, Javid, and Daud Danesh Jafari. (2013). “Evaluation of
Fiscal Policy for Iran's Economy in a Stochastic Dynamic General Equilibrium
Model Based on Real Business Cycles”. Economic Research Journal, 14(54):
33-65 (in Farsi). https://www.sid.ir/fa/journal/ViewPaper.aspx?id=286277

Rahmani, Abdul Samad, Samadi, Saeed, and Rasool Bakshi Dastjardi. (2018).
“An Analysis of the Effect of Fiscal Policy Impulses on the Stock Market: A
Stochastic Dynamic General Equilibrium Approach”. Economic Strategy,
8(29): 81-110 (in Farsi).
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=497369

Rotemberg, J. J. (1982). “Monopolistic Price Adjustment and Aggregate Output”.
The Review of Economic Studies, 49(4): 517-531.
doi:https://doi.org/10.2307/2297284

Sayadi, M., & Khoshkalam Khosroshahi, M. (2020). “Assessing Alternative
Investment Policies in a Resource-Rich Capital-Scarce Country: Results from
a DSGE analysis for Iran”. Energy Policy, 146, 111813 (in Farsi).
doi:https://doi.org/10.1016/j.enpol.2020.111813

Shah Hosseini, Samia, and Javid Bahrami. (2012). “Designing a New Keynesian
Stochastic Dynamic General Equilibrium Model for the Iranian Economy
Considering the Banking Sector”. Iranian Economic Research Quarterly,
17(53): 83-55 (in Farsi).



https://doi.org/10.1353/bhm.2002.0022
https://doi.org/10.1016/0304-3932(88)90030-X
https://doi.org/10.1016/0304-3932(88)90034-7
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=181806
https://doi.org/10.1007/s10887-008-9029-3
http://jemr.khu.ac.ir/article-1-1933-fa.html
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=286277
https://www.sid.ir/fa/journal/ViewPaper.aspx?id=497369
https://doi.org/10.2307/2297284
https://doi.org/10.1016/j.enpol.2020.111813

(G905 0955 9 (5 LS jnen (55,9 WiS (S [ (SLb yuin i 0908 Cuodw 500 O oy VAF

Sobhanian, Seyed Mohammad Hadi, Rouhani, Seyed Ali, and Musa Shahbazi
Ghiyashi. (2018). About Dealing with the Spread of the Corona Virus
(Investigation of the Economic Effects and Suggestions for Managing its
Consequences). First edition, Islamic Council Research Center, Economic
Research Deputy (in Farsi). https://rc.majlis.ir/fa/report/download/1462301

Tordj, A. (2013). “Why Don’t Blanchard-Kahn ever "Catch" Flu? And How it
Matters for Measuring Indirect Cost of Epidemics in DSGE Framework”.
Central European Journal of Economic Modelling Econometrics, 5(3): 185-
206. Retrieved from:
http://cejeme.eu/publishedarticles/2013-16-19-635230665985625000-7354.pdf

Uhlig, H. (1995). A Toolkit for Analyzing Nonlinear Dynamic Stochastic Models
Easily; Computational Methods for the Study of Dynamic Economies.
Marimon, Ramon, and Andrew Scott, eds.: Federal Reserve Bank of
Minneapolis.

Vasilev, A. (2017). “US Health and Aggregate Fluctuations”. Bulletin of
Economic Research, 69(2): 147-163. doi:https://doi.org/10.1111/boer.12099

Voigtlander, N., & Voth, H.J. (2013). “The Three Horsemen of Riches: Plague,
War, and Urbanization in Early Modern Europe”. The Review of Economic
Studies, 80(2): 774-811. doi:https://doi.org/10.1093/restud/rds034

World Health Organization. (2009). Who Guide to ldentifying the Economic
Consequences of Disease and Injury. Geneva: World Health Organization.

World Health Organization. (2020). Coronavirus Disease (COVID-2019)
Situation Reports. Retrieved from:
https:/Awww.who.intfemergencies/diseases/novel-coronavirus-2019/situation-reports

Yagihashi, T., & Du, J. (2015). “Haelth Care Inflation and Its Implications for
Monetary Policy”. Economic Inquiry, 53(3): 1556-1579.
doi:https://doi.org/10.1111/ecin.12204

Yang, Y., Zhang, H., & Chen, X. (2020). “Coronavirus Pandemic and Tourism:
Dynamic Stochastic General Equilibrium Modeling of Infectious Disease
Outbreak”. Annals of Tourism Research, 83, 102913.
doi:https://doi.org/10.1016/j.annals.2020.102913

Young, A. (2005). “The Gift of the Dying: The Tragedy of AIDS and the Welfare
of Future African Generations”. The Quarterly Journal of Economics, 120(2):
423-466. doi:https://doi.org/10.1093/qje/120.2.424



https://rc.majlis.ir/fa/report/download/1462301
http://cejeme.eu/publishedarticles/2013-16-19-635230665985625000-7354.pdf
https://doi.org/10.1111/boer.12099
https://doi.org/10.1093/restud/rds034
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://doi.org/10.1111/ecin.12204
https://doi.org/10.1016/j.annals.2020.102913
https://doi.org/10.1093/qje/120.2.424

Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.23, No.4, Winter 2023, P: 155-187

Investigation of the Effects of Public Health Expenditure on
Macroeconomic Variables under Conditions of Pandemic Disease
Outbreak: an Application of the New Keynesian Model
Ali keshavarzii
Hamidreza Horry2
Shokooh Mahmoodis

Received: 2022-10-15 Accepted: 2022-10-29

Abstract

Aim and Introduction

Pandemic diseases are an integral part of the history of human societies and their
long-term effects have always been considered. The outbreak of the Covid-19
disease at the end of 2019 caused economists to investigate its economic effects
using different models, which were usually based on partial equilibrium. In this
study, with the motivation of understanding the effect of the spread of a pandemic
disease and its policy responses on economic and health conditions, the dynamic
stochastic general equilibrium model and the new Keynesian perspective have
been used. Examining the impulse response functions of the variables to the health
shock caused by the Covid-19 outbreak indicates a decrease in employment hours,
production, consumption, investment, health status and an increase in inflation. In
response to these conditions, the increase in public health expenditure leads to a
faster convergence of macroeconomic variables to their steady-state values.
According to the results of the simulation, it is suggested that the governments
use the experiences related to the first wave of the disease outbreak and equip
themselves with the necessary tools to use them during the temporary social
quarantine (such as the ability to conduct tests on a large part of the population).
The ability to identify infected people and impose personal quarantines instead of
compulsory quarantines will reduce stagnation. Another solution to control a
pandemic is to vaccinate the mass population to achieve herd immunity. All of
these require increased public health spending.

Methodology

The evidence and results of the studies indicate the profound effects of epidemics
such as the Covid-19 disease on the economy of countries. In this study, with the
motivation of understanding the effect of the spread of epidemic diseases (with an
emphasis on the Covid-19) on the economy and the government's policy responses
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to the dynamics of the macroeconomic variables of Iran, a dynamic stochastic
general equilibrium (DSGE) model and the New Keynesian (NK) perspective
were used. Unlike computable general equilibrium models, DSGE models are in
a random environment, and since the duration of the virus's spread and its impact
on the economy are unknown, it is more appropriate to use DSGE models (Yang,
Zhang and Chen, 2020). In order to achieve the goals of Jazer's studies, in the first
step, a DSGE model based on NK was designed and the effect of an epidemic
disease on the macroeconomic variables of Iran was simulated. The designed
model was quantified with a three-month (seasonal) frequency and using the data
of Iran's economy (2004:2-2021:1).

Results and Discussion

The results showed that increasing the risk of health disaster by one standard
deviation gradually causes a decline in health status. After that, in order to
improve the health status, the quarantine hours were increased, which means an
increase in investment in health. On the other hand, since more hours are allocated
to quarantine, the hours of employment will decrease and subsequently the final
productivity of physical capital will decrease, which is due to the complementarity
of labor and capital in Cobb-Douglas production function. Finally, labor income
and capital income also decrease. Therefore, production, consumption, and
investment fluctuate significantly, and this comes from the optimal choice of the
household in the face of this impulse. As a result, as the health status declines and
consumption declines, the level of well-being declines (like the result of Yang,
Zhang, and Chen, 2020). Over time, the lack of physical capital causes an increase
in physical investment and working hours, and finally they slowly return to their
previous stable level. In the second step, by applying a change in the AR(1)
equation of public health expenditure, the effect of the government's financial
reaction on the macroeconomic variables of Iran's economy in the face of the
health shock was evaluated. In the base scenario, the government has no
intervention in the economy and the state of fiscal inactivity is considered for the
government. In another scenario, the active presence of the government, or in
other words, the design of discretionary financial policy, affects the economy.

Conclusion

The results showed that the design of a discretionary financial policy in the form
of increasing public health expenditure in the context of an epidemic has led to a
faster convergence of macroeconomic variables to their stable conditions. In
justifying the results, it can be stated that in the face of the outbreak of an
epidemic, with the increase in public health expenditure and the subsequent
increase in quarantine hours, the employment hours have decreased less. On the
other hand, the increase in public health expenditure and the subsequent
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improvement of health leads to an increase in the productivity of the labor force
through the increase in the life expectancy of a person as well as the length of
working life. This has led to an increase in household income, followed by an
increase in the level of consumption and investment. Also, an increase in public
health expenditure leads to an improvement in health status. As a general result,
the government's financial reactions in the face of the impulse of an epidemic
disease lead to a faster convergence of most variables to their stable conditions in
the Iranian economy.

Keywords: Pandemic disease, health disaster risk, Public health expenditure,
dynamic stochastic general equilibrium, New Keynesian approach
JEL Classification: D58, E32, H30, 118
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Abstract

The lack of statistical data at the regional level has led to the expansion of non-
statistical methods for the regionalization of national input-output tables. The
main idea of the current research is the regionalization of national dynamic input-
output tables using the extension of the Charm method. This research using this
non-statistical method provides an estimate of the sectoral capital matrix in the
regional level, and finally, with the help of the numerical index of capital
productivity and the Williamson’ capital index and comparing it with the relative
advantage index, it measures the capacity of capital formation. Part of it is in
Isfahan province. The results show that the industry sector with the largest share
of output from the total output of the province has the lowest numerical index of
capital productivity and the highest balanced diffusion effects of capital and the
highest comparative advantage in 2015.

Introduction

One of the most efficient methods for examining intra-regional economic
capacities is the use of intra-regional and inter-regional capital matrix. In Iran, due
to the lack of sufficient statistical data, no attempt has been made to estimate the
sectoral capital matrix in the regional level. The purpose of the current research is
to regionalize the national dynamic input-output table with the help of expanding
the CHARM non-statistical method and estimating the intra-regional and inter-
regional capital matrix; to provide an analysis of the capital capacity of different
economic sectors in the region with the help of these matrices. In the current
research, among all the non-statistical regionalization methods of the national
input-output tables, the Charm approach has been selected in accordance with the
regional data. The reason for choosing Charm method is the existence of Cross
Hauling in Isfahan province. One of the problems of Charm's method is the
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placement of national and regional technology coefficients. This simplifying
assumption causes the intermediate demand within the region to increase and
therefore the added value, which is estimated as a residual; it will be very small
or even negative. For this purpose, the current research will regionalize the matrix
of national technology coefficients with the help of spatial coefficients; to solve
the problem. By estimating the regional capital matrix, an analysis of the final
productivity of the sector’s capital factor and inter-sector capital distribution will
be presented, and the results of these sectors will be compared with the indicators
of comparative advantage of the sector. Finally, the research questions will be
answered:
=  Which effect will the adjustment of the national technology coefficients
have on the added value of the province?
=  What is the capital matrix of the sector in Isfahan province?
= Which sector in Isfahan province has the highest numerical index of capital
productivity?
=  Which economic sectors in Isfahan province have more distribution of
capital formation?
= What are the economic sectors with the greatest comparative advantage in
Isfahan province?

Methodology

At first, it is necessary to estimate the national capital matrix with the help of
available data and simplifying assumptions. By estimating the national dynamic
input-output table, we will have an estimate of the regional dynamic input-output
table with the help of the extension of Charm method. To solve the problem of
equality of national and regional technology coefficients, by multiplying the
diagonal matrix of spatial coefficients in the matrix of national technology
coefficients, we will obtain the spatial technology matrix of the region, and by
multiplying this estimated matrix in the resulting diagonal matrix, we will obtain
the regional technology matrix. Therefore, smaller regional coefficients will be
estimated.

On the other hand, to estimate the intra-regional capital matrix, the difference ratio
of the region’s output in two periods is used to the same amount at the national
level. In this case, the intra-regional capital matrix is estimated. A time interval of
one year is considered. The reason for choosing this time interval is that the
country's budget is one year and a huge part of the inter-sectoral investment in the
region is done by the central government. To estimate the intra-regional capital
matrix, the spatial ratio of the region's capital asset ownership to the entire country
is used. Finally, by subtracting the national capital matrix from the intra-regional
capital matrix, we will get an estimate of the correct inter-regional capital matrix.
Finally, with the estimation of the capital matrix, the assessment of the capital
formation capacity of the intra-regional sector of Isfahan province is carried out
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with the help of single-factor productivity analysis of capital and the Williamson
index of capital and the estimation of the relative advantage index.

Results and Discussion

In the case that the coefficients of national technology are equal to regional
technology, the added value is negatively estimated in four sectors, agriculture,
mining, water and electricity, gas and construction. This is despite the fact that in
the proposed method of the current research, these positive values are estimated.
According to the capital matrix, the most productions were related to the industry,
construction and agriculture sectors. Also, the most capital purchases were related
to industry, services and real estate sectors. The highest level of sector
productivity is related to the communication, mining and transportation sectors.
One of the reasons for the increase in user productivity((L T)/K) of the sector is
compared to other economic sectors. According to Wilsamson's index, the
industrial sector, as a supply sector, has distributed its produced capital goods in
a more balanced way among the demand sectors. Three sectors, industry,
transportation and real estate, have the greatest comparative advantage according
to both indicators. But none of the sectors has a high relative advantage.

Conclusion

In summary, the results show that the industry sector with the largest share of
output from the total output of the province had low productivity in 2015.
Meanwhile, according to Williamson's index, this sector has the most balanced
emission effects with other economic sectors, and the results of the previous link
also confirm this. Also, based on the RCA and SRCA indices, this sector has a
comparative advantage. Therefore, paying attention to new investment in this
sector and improving production technology can have good effects on the sector
itself and ultimately on other economic sectors in the region.

Keywords: Input-Output, Capital, Regional Economy, CHARM
JEL Classification: C67, E22, R11
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1. The Cost of Food Energy Intake (FEI)
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1. Estimate the normalized poverty reduction
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2. Exclusion Error Rate
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Abstract

Introduction:

In order to target the limited budgets of poverty alleviation programs and increase
their efficiency, a wide range of targeting methods including means testing, proxy
means testing, categorical targeting, geographical targeting, self-targeting, and
community-based targeting has been used in developing countries (Coady, Grosh
and Hoddinott, 2004). However, targeting in Iran, in the best case, has been based
on the proxy means testing. Kidd and Wylde (2011) have criticized this method
due to lack of transparency and poor predictions in the field of identifying the
poor. The main purpose of this article is to compare the different economic and
social characteristics of Iran’s rural households with the aim of finding the best
characteristics in order to target subsidies in Iran. In this context, the following
questions are raised: In a situation where accurate information about household
income or expenses is not available, how should households be prioritized to
receive subsidies based on their characteristics? How much cash subsidy should
each household receive in order to reduce the aggregate poverty? To answer these
questions, by following, Kanbur (1987), Ravallion and Chao (1989), Elbers, Fujii,
Lanjouw, Ozler and Yin (2007), Glewwe (1992) and Araar and Luca (2019), | use
a new numerical algorithm, which acts as optimal poverty group targeting. This
method is conceived to find the optimal group transfers that allow the largest
possible reduction in any additive poverty indexes, like the Foster, Greer,
Thorbecke (FGT) class of poverty indexes.

Methodology:

This article uses a new numerical algorithm, which acts as optimal poverty group
targeting. This method was first presented by Kanbur (1987), which focused on
the theoretical rules of optimization. Then, based on the theoretical findings of
Kanbur (1987), Ravallion and Chao (1989) have proposed numerical method that
maximizes the reduction in the FGT (a« = 2) index by group transfers, subject to
a fixed budget. After that, Glewwe (1992) improved it theoretically, and finally,
Araar and Luca (2019) proposed the method of optimal group targeting by
modifying Glewwe (1992) method. In fact, the methodology of Glewwe (1992) is
a generalization of Kanbor (1987) and Ravallion and Chua (1989) Method, but
the mentioned methodologies focused on a subset of poverty indicators (e.g.,
squared poverty gap index) for which an analytical solution was possible.
Contrarily, Araar and Luca (2019) proposed a new method, which is applicable to
all additive poverty indices (such as the headcount or poverty gap rates and
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squared poverty gap indexes).This article uses income-expenditure data of rural
households of Iran in 2020, and follows Araar and Luca (2019) methodology. In
addition, to check the efficiency of this method, three indicators including the
quality of targeting, inclusion and exclusion errors will be used.

Results and Discussion:

In this article, economic and social characteristics of rural households in Iran were
compared to targeted poverty alleviation programs. Based on the results, for the
head count ratio, the targeting efficiency based on different household
characteristics changes between 23.67 and 31.03 %, the population coverage rate
changes between 38.93 and 100 %, and the sum of the inclusion and exclusion
errors changes between 41.62 and 52.53%. Now, if the targeting is done based on
the poverty gap index, the targeting efficiency will be between 42.18 and 48.02
%, the population coverage rate will be between 86.21 and 100 %, and the sum of
the exclusion and inclusion errors will be between 46.96 and 52.53%. Finally, if
the poverty severity index is used as the basis for targeting, the targeting efficiency
will change between 53.99 and 59.51 %, the population coverage rate will change
between 99.33 and 100 %, and the sum of the inclusion and exclusion errors will
change between 48.92 and 52.53%. It is interesting to note that in targeting based
on all three mentioned poverty indicators, the family size, number of members
under 7 years old and the education of the household head are always the best
characteristics for targeting poverty.

Conclusion:

The main purpose of this article is to compare the different economic and social
characteristics of rural households with the aim of identifying the best
characteristics in order to targeting subsidies in Iran. According to the results of
this article, the characteristic that should be taken into account in targeting is the
family size, which the efficiency of targeting based on this characteristic is equal
to 51.59% of targeting with complete information. The rate of exclusion and
inclusion errors are zero and 52.53%, respectively. Finally, in the targeting based
on the family size and squared poverty gap index, the population coverage rate is
100, which is very acceptable from the social point of view. Paying attention to
the changes in the poverty indices based on the household demographic
characteristics is very important, because if the family size increases, the poverty
indices grow strongly. As a result, the headcount, poverty gap and squared poverty
gap indexes for families with six and more people become 2.5, 3.5 and 2.4 times
the same index for households with 1-2 people, respectively.

Keywords: Targeting Subsidies, Rural Households, Imperfect Information,
Budget Constraint, Numerical Optimization Method
JEL Classification: 13, 132, 138
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Introduction:

International trade is wusually associated with competition. During this
competition, successful producers have lower production costs. Reducing the cost
of production requires the use of different ways. One of these ways is the better
use of primary production factors such as labor force. Thus, this paper attempts to
investigate the effect of changes in foreign trade along with other effective factors
on changes in labor force usage in Iran.

Methodology:

There are several methods to study the quality of labor force usage. The labor
force productivity is considered as a criterion that is used in many researches. To
this end, this study investigates the effects of foreign trade on labor force
productivity changes in different production sectors. The data required for this
research are provided from the input-output tables of 2011 and 2016, the national
accounts and the results of the population and housing census for the years 2011
and 2016. For this purpose, first, symmetric tables of the sample years have been
made with the assumption of sector technology, using consumption and supply
tables of these years. Then, in order to calculate productivity and compare them
in the sample years, the dimensions of the created tables have been standardized.
Finally, using the Structural Decomposition Analysis (SDA) approach, the effects
of changes in trade balance, along with export and import ratio to trade balance,
export and import structure, self-sufficiency, production technology and
employment on changes in labor force productivity are determined.

At the sectoral level, the value of the production of the industrial sector in 2016
compared to the corresponding value in 2011 (at the price of 2016) has decreased
due to the recession prevailing in this sector. The value of products at fixed prices
in trade and repair and mining sectors, including crude oil and natural gas, has
decreased due to reasons such as sanctions and low economic growth in these
periods. In contrast, the value of production shows an increase at a fixed price in
the public affairs, defense and social security /real estate and real estate
services/transportation and agriculture sectors.

Results and Discussion:
The total value of production in 2016 compared to 2011 has increased nearly
2006.70 million Rials at the price of 2016. The number of employed people in the
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country has increased by 2,113,120 people during this period. Because of these
changes, the productivity of the country's labor force has reached from 1038.12
million Rials in 2011 (at the price of 2016) to 1029.84 million Rials in 2016,
which shows a decrease of 8.28 million Rials.

At the sectoral level, the value of the production of the industry sector in 2016
compared to the corresponding value in 2011 (at the price of 2016) has decreased
due to the recession prevailing in this sector. The value of products at fixed prices
in trade and repair/ and mining sectors, including crude oil and natural gas, has
decreased in these years due to reasons such as sanctions and low economic
growth. In contrast, the value of production shows an increase at a fixed price in
the public affairs, defense and social security/real estate and real estate services/,
transportation/ and agricultural sectors. In view of employment, the agricultural
sector has faced a decrease in employment during the study period. In contrast,
the industrial/, and trade and repair/ sectors have faced an increase in employment.
Because of these changes, the industry/, trade and repair/ sectors have faced a
decrease in labor productivity. Whereas the agriculture sector/, transportation/,
public affairs administration, defense and social security/ and the activities of real
estate and real estate service companies/ have faced an increase in labor
productivity.

From the point of view of foreign trade, the industry sector has seen the largest
increase in exports, while the electricity sector has faced the largest decrease in
exports. In terms of imports, the industry sector has experienced the largest
increase, while the education sector has experienced the largest decrease. The
correlation coefficient between the exports of the sectors and the productivity of
their labor force has been positive. While the correlation coefficient of the
different sectors with the productivity of their labor force has been negative.
However, the value of these correlation coefficients shows a decrease in 2016
compared to 2011.

Conclusion:

The results of research show that foreign trade has improved labor productivity in
the country. In addition, the exports of sectors have relatively similar relationship
with the productivity of their labor force, in contrast, the import of goods has an
inverse relationship with the productivity of their producing sectors. However,
this issue has received less attention in 2016 compared to 2011, which has led to
changes in the structure of exports and imports to reduce labor force productivity.

Keywords:

Labor Productivity, Input-Output Analysis, Structural Decomposition Analysis,
Foreign Trade

JEL Classification: C67, D57, J24
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