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Introduction: Energy is one of the most important production factors.
Before the implementation of the plan for energy subsidy removal in Iran,
the largest share of the subsidized energy resources was allocated to the
transportation sector. This sector was the most important energy-intensive
sector. The largest amount of energy subsidies in this sector was allocated to
gasoline. After an increase in the price of energy, a reduction in energy
consumption was expected through improving the efficiency of production
sectors and consumption methods. However, after the energy subsidy
removal, little change occurred in the energy consumption by economic
sectors. The healthcare sector, as a very important sector, has always been
influenced by various economic shocks, including energy sector shocks. The
energy-intensive activities of hospitals and other health care centers, in
addition to increasing energy prices, had great impacts. Therefore, studying
the impacts of the policy for energy subsidy removal on healthcare sectors
seems necessary.

Methodology: This study uses the Structural Path Analysis (SPA) approach.
to explore the impacts of removing gasoline subsidy on the producer price
index of private and public healthcare sectors. The SPA approach explores
the direct and indirect effects of a unit of increase in an exogenous account
on the cost index of endogenous accounts. Additionally, it identifies the
structural paths. In order to investigate the effects of the subsidy removal
plan on the producer price index of healthcare sectors and analyze the
structural paths, an energy SAM in the healthcare sectors is required. This
study uses the energy SAM of 2006, where the healthcare sectors are
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integrated into the other service sectors. Therefore, healthcare sectors are
extracted from the other service sectors based on their ratios in the input-
output table of 2001. In order to explore the structural path, the SIMSIP
SAM software of the World Bank is used.

Results and Discussion: The results indicate that a 269-percent increase in
the gasoline price has led to 8.95 and 7.79 percent increases in the producer
price indices of the public and private healthcare sectors, respectively. The
largest total effect of one-unit reduction in the gasoline subsidy has been
9.04, which relates to the other public healthcare activities. Overall, the
direct effect of reduction in the gasoline subsidy is rather small, and more
impression is transferred through "indirect paths".

Gasoline subsidy removal has had the largest effects on the transportation
and post sector, the producer price index of which has increased for 18.19
percent. As a result, households have had to pay higher prices, which has
caused an increase in the cost of the living index of households (especially
urban households, due to the use of various means of transportation).
Households provide the labor of the economy and are the owners of the
capital. To keep their welfare level (using the previous portfolio), they ask
higher wages and salaries (i.e., increase in the factor of production index).
Then, the cost of production activities, including public and private health
activities, increases. This cycle is repeated. Changing in the energy subsidy
creates a cycle, which affects different components of the economy. Parts of
the cycle can be seen in indirect paths.

Conclusion: This study shows that the implementation of the price policy of
gasoline subsidy removal has led to an increase in the producer price index
of the private and public healthcare sectors through various socio-economic
paths. As observed, a unit of reduction in the gasoline subsidy has the largest
overall effect on the other public healthcare activities (0.0167). Two main
paths, including "Gasoline, Urban Household, Enterprises, Operational
Surplus, Other Public Healthcare Activities", and "Gasoline, Transportation
and Post, Urban Household, Urban Labor Income, Other Public Healthcare
Activities" have the largest price coefficients in the price transfer from
gasoline to the other public healthcare sectors. Therefore, an increase in the
price of gasoline had led to an increase in the cost of living index and the
factor of production index, and it reaches the healthcare sector. It has also
affected the transportation and the post price index. It is suggested that the
ministry of health try to adjust the effects of the economic shocks, especially
about the public healthcare sector due to its larger coefficients.

Additionally, the importance of healthcare sector products is obvious for all,
due to the growing need for health services in the community. Nowadays,
the trend of diseases has changed to non-communicable diseases. Frequent
doctor visits and the use of expensive medications sometimes for the life
time of an individual may be experienced in the case of various chronic
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diseases. Many people are unable to afford the high cost of health services
and may not continue their treatment if there is any increase in the price of
health services. Therefore, it is necessary to pay special attention to the
effects of policies on the healthcare sectors and to find solutions for any
negative impression in the society.

Keywords: Gasoline, Structural path analysis, subsidy, Producer price
index, Health sector.
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Introduction: The determinants of the current account balance are among
the most important issues in open economies. ldentifying the determinants of
this balance in the short and long runs is of importance for policy makers.
The function of the current account balance involves important information
about an economy’s performance. It also provides valuable macroeconomic
policy recommendations. There are several theoretical models existing in the
literature to explain the behavior of the current account balance. Each of
them makes different predictions about the elements determining the balance
as well as the sign and magnitude of the relationships between the current
account fluctuation and its determinants. First, its significance stems from
the fact that the current account balance, reflecting the saving-investment
ratio, is closely related to the status of the fiscal balance and private savings
which are the key factors of economic growth. Second, a country’s balance
on the current account is the difference between its exports and imports,
reflecting the totality of domestic residents’ transactions with foreigners in
markets of goods and services. Third, since the current account balance
determines the evolution of a country’s stock of net claims on the rest of the
world over time, it reflects the intertemporal decisions of (domestic and
foreign) residents. Consequently, policymakers try to explain current
account balance movements, assess their sustainable levels and induce
changes to the balance through proper measures.

Methodology: In the present paper, we examine the determinants of the
current account balance in Iran based on a cointegration approach and a
vector error correction model using seasonal data for 1981-2016. It is also
estimated for the selected Asian countries. The initial aim of the empirical
research is to identify the main (short- and long-term) determinants of the
current account deficits. Following previous theoretical and empirical

!, Assistant Professor, Member of Department of Economics, Faculty of Economics
and Political Science, Shahid Beheshti University, Tehran, Iran, Research Fellow of
Center for Economic and Political Studies, Shahid Beheshti University, Tehran, Iran
Email: re_mohseni@sbu.ac.ir


mailto:re_mohseni@sbu.ac.ir

The Journal of Economic Policy Vol.13, No.25, Spring & Summer 2021

studies, we estimate a model. The objective of this paper is to examine both
the long-run and short-run impacts of the initial stock of net foreign assets,
degree of openness to international trade, real exchange rate and relative
income on the current accounts for eight selected emerging Asian economies
since the 1980s. Four sample economies are Iran, China, India and Korea.
Based on the preliminary analysis of the data presented in the last section, all
the variables in this study are non-stationary and follow a process. As a
general rule, non-stationary time series should not be used in regression
models in order to avoid the problem of spurious regression. However, Engle
and Granger (1987) pointed out that a linear combination of two or more
non-stationary series may be stationary. If such a stationary linear
combination does exist, the non-stationary time series are said to be co-
integrated, and the stationary linear combination can be interpreted as a
long-run equilibrium relationship among the variables.

Given the above considerations, we used the co-integration test proposed by
Johansen and Juselius (1990), which is a vector-based autoregressive
approach, to examine the underlying co-integrating relationships among the
variables specified. Given the non-stationary nature of the data used in this
study, this paper adopts a co-integrated VAR approach to analyze current
account balances and a set of macroeconomics determinants. Johansen and
Juselius’ (ibid) co-integration test is first applied to detect the co-integration
between current account balances and potential explanatory variables within
a VAR framework. In the presence of co-integration, the long-run impacts of
all the explanatory variables of current accounts are analyzed based on the
estimated co-integrating parameters, while the short-run impacts of all the
explanatory variables of the current account are investigated according to the
estimation of the vector error correction model (VECM). Compared with a
single-equation residual-based approach, Johansen and Juselius’s test is
superior in two main aspects. First, all the variables in the VAR system are
assumed to be endogenous in the Johansen and Juselius’s test, even if some
of them do not serve as dependent variables. As a result, it avoids the
problem of normalizing the co-integrating vector on one of the variables or
of imposing a unique co-integrating vector, as in the single-equation
residual-based test (for example, the 2-step co-integration test by Engle-
Granger, 1987). Second, Johansen and Juselius’s approach can address the
multi-co-integration problem when there are more than two variables
involved in the test, whereas a single-equation residual-based test is only
able to find one co-integrating relationship despite the number of variables
involved in the test. This second advantage of Johansen and Juselius’s test is
especially important to this study given that there are five variables involved
in the analysis of current account behavior. The power of Johansen and
Juselius’ test is greater than that of the EG test. For all these reasons, this
study applies Johansen and Juselius’ test to explore the co-integrating
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relationship(s) between the current account balance and the explanatory
variables.

Results and Discussion: The results indicate a long-term equilibrium
relationship between the current account balance and such determinants as
net foreign asset variables, the degree of openness of the economy, and
internal production. In the short run, in addition to the mentioned variables,
the effective real exchange rate has a weak effect on the current account
balance of the sample countries.

Conclusion: Since several studies have highlighted the part played by large
current account deficits in the run-up to financial crisis episodes, a
considerable body of research has been done on current account
determinants recently. Although the selected Asian countries have been
facing turbulent current account dynamics over the past three decades, they
have not been the subject of enough empirical studies. In this respect, the
current paper seeks to fill in this gap in the empirical literature by assessing a
wide range of (short- and long-term) determinants of the current account
balance as suggested by the (theoretical and empirical) literature. The
empirical results are in ways consistent with previous theoretical and
empirical studies.

Keywords: Current account balance, Trading partners, Asain economies,
Vector autoregressive model, Cointegration, Iran.

JEL Classification: C32, F32, F41.
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Introduction: The challenge of employment is not only one of the most
important social issues in the country today but also, considering the rate of
population growth in the last two decades, the most important socio-
economic challenge of the next few decades. The immediate consequences
of this crisis are the spread of poverty and the increase of other personal and
social harms, which naturally endanger social stability and cohesion. On the
other hand, it is clear to everyone that the process of growth and
development has various social, cultural, environmental, geographical,
economic and political dimensions. In thisregard, the employment of the
labor force has required that the factors affecting employment be considered.
Among these, the industrial, agricultural and service sectors are the most
important economic sectors that play significant roles in creating
employment, which have inevitably been affected by economic sanctions.
Unilateral and multilateral economic sanctions imposed on the country by
various organizations and countries have disturbed the balance of the labor
market. Therefore, providing a clear picture of the current situation in the
economy, especially in the field of labor market, and the timely analysis of
these developments have important effects on the quality of economic
policies, specifically for the labor market and the other related sectors and
markets.

Methodology: Considering the importance of employment in the progress of
the country, this study examines the factors affecting the employment in
industry, agriculture and services during the period of 2016-2018. In order to
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investigate the effect of economic sanctions in the first step of the present
study, an attempt was made to use a new indicator to measure sanctions in
economic modeling. For this purpose, a series of factor analyses were done,
and eleven variables that had high impacts of sanctions were used in the
sanctions indexing process. The variables affected by sanctions referred to
those that were in the first layer of the economic sanctions on the country. In
other words, these variables were highly sensitive to the imposition of
international economic sanctions. They were often considered as the main
impacts of sanctions on the key variables of the country's economy. For this
purpose, after the variables affected by the embargo were introduced and the
related descriptive statistics were done, the factor analysis followed through
a few steps including a) selection of appropriate variables, b) initial
extraction of factors, c) final extraction of the factors by factor rotation, and
d) scale construction and naming the agents. Furthermore, considering that
the effects of economic sanctions on the level of employment are indirect
and through the production channel, a system of simultaneous equations was
used to estimate the impact of economic sanctions on employment. In order
to achieve the goal of research, two different models that showed the direct
role of economic sanctions on economic growth and their indirect effect on
employment were extracted from the production channel in the three sectors
of industry, agriculture and services.

Results and Discussion: The variables were estimated according to the
special conditions of the system of equations. For this purpose, first the
system of equations and the model variables were introduced, and then the
tests of significance, synchronicity, diagonality and diagnostic problem were
performed to estimate the system of equations. According to the results of
these tests, an appropriate method for the system of simultaneous equations
was selected from the methods of OLS, 2SLS, 3SLS and SUR. According to
the test results, the system of equations related to industry and services
should be estimated as 3SLS and the system of equations related to
agriculture as 2SLS. In the three-stage least squares (3SLS) method, the
relationships among the equation disturbance sentences in a system are taken
into consideration. In the two-stage least squares (2SLS) method, however,
the relationships are not considered and only endogenousness is discussed.
Conclusion: The results show that the impacts of sanctions on the
employment in the three sectors of industry, agriculture and services are not
the same and economic sanctions have significantly reduced the employment
in industry and services. The imposition of sanctions on the industrial sector
and the reduction of industrial growth can subsequently have a reducing
effect on the growth of the service sector. The results also indicate a positive
and significant effect of economic sanctions on the employment in the
agricultural sector during the research period. In fact, the agricultural and
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food industries suffer less from economic sanctions due to their indigenous
nature and low dependence on foreign countries.

Keywords: Employment, Economic growth, Economic sanctions, Factor
analysis, System of simultaneous equations.

JEL Classification: F51, J21, C3.
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Introduction: Banks, as the center of financial and payment systems, play a
pivotal role in providing the resources needed for economic sectors by
attracting and allocating resources in the economy. Therefore, the efficiency
of the banking sector is considered as a key factor in economic growth. In
addition, due to the banking-centric nature of the financing system in Iran,
banks provide a significant part of the need for financial resources of
manufacturing companies. So, shocks in financial markets affect the
performance of firms by affecting the resources available to firms and,
consequently, their financial expenditures, thereby affecting the real sector
of the economy. The performance of banks is, in turn, influenced by the
macroeconomic environment and the decisions of the central bank as a
monetary policy maker. Therefore, it is very important to study the effects of
the central bank policies and the change in the behavior of banks as financial
intermediaries on different sectors of the economy. The purpose of this
article is to investigate the effect of central bank policies on macroeconomic
variables with an emphasis on the behavior of banks as the main suppliers of
capital and liquidity for the manufacturing sector.

Methodology: In this article, the economic conditions of Iran are simulated
in a dynamic stochastic general equilibrium model using seasonal
information from 1989 to 2018, and the effects of monetary, credit and real
shocks on the country's economy are analyzed. The model used for this
purpose covers four parts including production sector, household sector,
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bank sector and central bank and government sector. At the beginning of the
period, the household is the supplier of labor and keeps its resources either
as a deposit with the bank or as cash. The production sector consists of three
parts including the entrepreneur, the producer of capital goods and the
producer of the final goods (firm). The entrepreneur is the supplier of
capital, and the producer of capital uses the capital purchased from the
entrepreneur and his own capital to generate new capital and, again at the
end of the period, to sell the new produced capital to the entrepreneur. In this
model, banks use household deposits to provide facilities to enterprises; this
loan is used to produce goods. So, the bank's major task is to provide
working capital for the production units and the resources required by the
entrepreneur at the interest rates which are determined in advance.
According to the macroeconomic conditions of Iran, these interest rates are
determined by the Monetary and Credit Council in an orderly manner and
target the tools of the central bank. An important point about the
assumptions of this model is that, unlike most similar studies, the
entrepreneur who receives the credits from banks may go bankrupt and be
unable to repay the received money. This assumption is taken into account in
the model, as observed in Iran’s economy. In this study, in order to design
the model, the research works of Bernanke et al. (1999), Smith et al. (2007)
and Boys and Zhou (2016) have been used.

Results and Discussion: Based on the results obtained from the model, the
occurrence of a negative credit shock will reduce production, consumption
and investment. It can also increase the interest rate on credits, raise the
inflation and reduce working hours. Moreover, in case of contractionary
monetary policies, production, consumption, investment, the number of
working hours of the labor force and inflation can decrease while the interest
on credits increases. The remarkable result about the implementation of
contractionary monetary policies is that, after the implementation of this
policy, the amount of credits granted by banks experiences fluctuations; it
decreases at first, then increases again over a period of time, and then the
effects of the shock gradually disappear.

Conclusion: According to the results of the model, a contractionary policy
in the form of reducing the amount of credits not only has a negative effect
on production and consumption but also increases inflation. In other words,
reduction of the level of aggregate demand as a result of a reduction in
credits does not lead to the control of inflation. This is due to the high
dependence of Iran's economy on bank credit financing. Therefore, it is
suggested that the central bank not control macroeconomic variables by
controlling banks' interest rates and loans, because it will not have desirable
results. Instead, it is recommended that the central bank direct
macroeconomic variables by controlling the policy rate in the interbank
market and changing the volume of bank reserves.
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Introduction: Iran is located in the arid and semi-arid region of the world
and is facing a severe water shortage. The share of industries and mines in
the total amount of water consumption in this country is about two percent,
which is very small as compared to developed countries. However, the
geographical distribution and location of industries and mines are not been
water-centered, and this has led to many obstacles in providing water
resources for industry and mining, despite the low share of this sector
compared to the global average. For example, an important part of Iran's
mines such as iron and copper mines are located in low-water provinces
such as Hormozgan, Kerman and Yazd. But there are two main strategies
for managing water resources in industry and mining. The first option is to
use saltwater instead of fresh water (desalted seawater), and the second
option is to use water recycling processes. In recent years, the high share of
the current budget in the country's public budget has made the government
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unable to complete the construction and operation of infrastructures in
various areas, including the water industry. Moreover, despite the sanctions
on the Iranian oil industry and the limited foreign exchange earnings, the
possibility of financing such projects with the revenues from oil sale has
decreased, and the government must inevitably rely on the revenues from
taxes, service tariffs, the issuance of government bonds, or the capacity of
the private sector. Of course, various methods of financing infrastructure
projects sometimes have different effects on the economy. Therefore, it is
necessary to study the effect of constructing these infrastructures on the
economy according to the way of financing them. This paper aims to
provide a dynamic financial computable general equilibrium model that
can evaluate the public-private partnership by focusing on the water sector,
the effects of building, financing and operating desalination centers and
transferring the Persian Gulf water to the mines sector in the southeast of
the country.

Methodology: In order to investigate the trend of changes in the variables
of this model, a recursive financial computable general equilibrium is used.
After the model is specified, three different scenarios are simulated using
the MCP technique and the GAMS software. In all these scenarios, it is
assumed that the project will be built for seven years and operated for 15
years. The construction of this project has led to an increase in the supply
of unconventional water to the mining sector by 650 million cubic meters.
But the financing methods of the project are assumed to be different in
these scenarios. In the first scenario, financing is done by the issuing of
government bonds, in the second scenario, by the imposing of a tax on the
water product, and, in the third scenario, by the issuing of equities and
eliminating of water subsidies (in terms of the productivity index).

Results and Discussion: The results of simulations show that the project,
if implemented by the private sector and financed by eliminating water
subsidies and issuing equities in the capital market for the building and
operation period, will have higher positive effects on the gross domestic
production and social welfare than when it is implemented by the public
sector and financed by issuing bonds or imposing a tax on water products.
In other words, the building and operation of the project by the private
sector by the elimination of water subsidies and the issuance of equities in
the capital market without increasing productivity will lead to an increase
of 0.0224% in the GDP, but it will not make a significant change in the
household welfare. If an increase in productivity accompanies it, the GDP
will increase by 0.0751 percent and social welfare by 0.0016 percent. On
the other hand, if building and operating are done by the public sector and
by the issuing of bonds, it will increase the GDP by 0.0175 percent and
reduce the household welfare by 0.002 percent. If it is financed by
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imposing a tax on water products, the GDP will increase by 0.0108
percent, and household social welfare will decrease by 0.0004 percent.
Conclusion: The results show that the building and operation of the project
in any way leads to an increase in the GDP. However, the GDP in the
public-private partnership method increases more than in the other methods
when productivity increases during the operation period (the second case of
the third scenario). In the traditional method, if the project is financed by
the issuance of government bonds, the increase in the GDP will be greater
than that when the project is financed by tax revenues. Also, the change in
the household welfare is negative in the first and the second scenarios,
where the project is traditionally implemented by the government. In the
third scenario, however, where the project is implemented using a public-
private partnership contract, the productivity is zero when it is unchanged,
but it is positive when it increases in the period of operation.

Keywords: Financial computable general equilibrium model, Financing,
Public-private partnerships, Desalination, Inter-basin water transfer.

JEL Classification: F65, C68, L92, Q25, E62.



SOLABI (3105 il 0k 4 5 @
\Fon Ol 5l ¢r.>.v.;_::jsl\..«:{‘=)w 4V.h:)',_w: JL»:/&;:.A)E e P

Sez ey 10 Gleus g o (5 9lhs b iy g3 Ug S (o g I
DSGE Juw

\ .
aldes! plic!
144/ Y/YF u";:-’” 'CUU AA R VARVAL eIt 1P 'C_)U

S s nlol en SLLbI UL (ooliasl Calibes gla i3 p U5 S ws 2 51 L))
b 613 Cmenl 4z 0T Ll S e NS slasl Cnlis sl 3BT (g3leamdl o118 ol
ol 935 5as 3T Ol o sl 51 Camiles (61 1y mmnlin ol 0153 b ol Sl 31 o o 5 ok
ol (solasdl Calisne (gla i 5 Uy S )by SIDSGE 25l 55 SIR e (6,8 K L dllia
Sl o 33 ol I 5L i d shie res 4 Sl 0 o p Sladst 5 Cxins (555518 !
Gl 513 (Cond w4 LIS (65,5 4,0 Il idu y .l odd 43 8 L5 3 O e 5 55 e
it e 4 55 el ok ol (Il 4533 gy 0B ) 0k (ST el 5131 5 J3L 5131
O e (G I e (A 5 2SI ST (s gl Llodd oo Sladst 5 a5 531
Lo ide plo 3l Ghe Caico 33w 53 55 O posdle .l (goliaml Calibes (gla 23w 5o Jlazil
9SS 5i L ol e Jds a2 el s St S5 e O ummen LLSL dal s 2alS

R N PRI T LIPS

DSGE Jue (sslasil sla i by S ws s igoadS 559

Keywords: Corona Virus, Economic Sectors, DSGE Model.
JEL Classiffication: C15, C68, D21.

azam_ahmadyan@yahoo.com (J ot 0k ) (SO 5 S 0uStn 9% ()AL 03 S ake Sl )



Y+ Okl 5 ol oot 5 Sy 0l (03 o Il (g0l (IS sl 4 425 IAY

doudio -

fat 5 S o (sl bl Il ) 5287yl e 3 ST o 51101 Ly ST (6 )becy
deols sloml (O 3lame 03,8 3 gutowe diile S Kt Sl I 53 51 (6 bns ey o s
53 (Y0¥ Us5) dilesls syl 1y Jolie plu 5 Oy gy cbaaslS ¢ uylits bans 5 olozs|
5 sl Codlig Ole il cdius (6lew opl U287 dl- 5o lay 5287 4l s osde Ols oy
VY Lol 5 5 S ¢S6) Sl 03 S palo 1) 2élig (sla Jandl g

e Sl jage 35 o Obled i 5 i obe 0l lial Dl 1 cla ) 5287 Ll 4 a5
i e a Sl odaT 3 g 1nolSs 5 OB 5 e 53 457 (o3 s &
sl s Co b 51T e Gl g S ) Sl 0l slowl 5L (slas bl g 03 S
5O man Ol S e s Ll (63 55 30 ke 0 gond ez 1o pa5 55 Slaceal il
4S5l ()il 4y Kooy Slozanal ) 5 A8 311 0, 5 plgm i b b 5 ¢l g
L aS S 536 Slenead Lb uoman S 55 AiS o dsb Sl ax b g Ode 4 ooy
oo 1y 0 5 Joliie 5 ol udons ¢ olozo| aluols ¢ 5 ol (SUas 3 guloms o 1] 4
(Y T 5 Oy 1) LBl azils dolsl il ol Sko dr b 5 S

Slalllan 533503 3 45 LaolS 5Lby 1 U ST s s ST (s 3550 53 (S 4l Sl
ol 31 pa il oud o3l DSGE 5 GSW SIR s Calies (gladite 1 Calises
Ol s & DSGE (sladie .kilos ST w1518 L35S Sl 31 Calises glaac 51 adite
Lol gl il galadl Caliben (sl jid 03 28 D50 0 Solen ) SLST S 51 o
ool ales ilas 8513 Jlizal 3550 o bl 51 i (g3l OIS ol (6 g 51 laolKsy
o Lal (VY P olas 5 K03 5 (YY) 15 (Yo Yo V0, LCen 5 8 a0 05 oo Slalllas
.3 ga3

slowl b Sleemas Ol Olen i 5 i HIKET VYA Jlo Ol 3 51658 ws 5 <Ol 5l 5o

. Toda (2020)

. McKibbin and Fernando (2020)

. Anderson (2020)

. Suseptible-Infected-Recovered (SIR)

. Gali — Smets — Wouters (GSW)

. Dynamic Stochastic General Equilibrium (DSGE)
. Guerrieri (2020)

. Dingel and Neiman (2020)

[ e Y T I



YAY DSGE Jubs gyl )5 Sleds 5 Cato (65,538 (sla idey 5 Us S s 9 I

s Jelie Laws 5 Slsl I Slele J2alS (uylde Laws 33 5 talS ¢ elazs] dols
Lty 5iS 3l pe onl aan b S 1,5 Ja5 e sty Jelie plo 5 oK) 5 ol st
S aline (g3laml Calides gla b 53 51 ol Lol ol aist o asl g Uizl 5 A 55 talS”
A5 Gy eallde 055 LABT Ly S s s b ot Camto w2y Al
23 aa05s SLES b (sals )l F IS ae (DUl 5 olazrl palh s ¢ (S 0525 i)
Slajls 2l Sl 8 A 5 2l s (ke Sl 4 o s 2 ¢ eyl Lyl 2
o U L 5aslaS Shm 53 Ug S o dals amlge idu al 53 se slabanls
s Sl 5 WYIS O ae G (5,5 48,8 S0 L5 Lol ¢ S 5 Lol s
3 Odacl S 53 (65,5188 DY pama OB WS 5 5 O AT 5 me aT)s alS Loy
S Sledst s sl HIAE 5T (65,0l thu slasl g syl sl slasl , Sl
(Soldin 5 Ol gy (JB 5 Jrazm e 505 1y (ol et ezl 0 s 87 ol 5o
G S o1 5,0 Emanl 4 OT (ol ply L g o drl o aT > 5 Jlazdl J2alS L 5 Sla
o 53 S i g1 el K g3l ien sl i Uy S 31 Olon 5 ok
el oddplont Slalllas 53 SIS ol 035,

Slalllas L 5115 0T 48" Sl osls 1,5 a5 a1y (SIS Wl oo § 3 50 Coratl 4 a2 57 L
S SWosls ‘5;)&;. L by e Sladlas ¢ Jhdl oy cla.» 03l o plane JSls 5 o
DT ol Ol jen Jals Lal ol ok plonil sl s Jlad Caliien (sla 2o 3 Sl
b alie cpl ol o 4 5 odisl (655 0 &STL 5 s clal gl s slasl s Jlab (slaslys
Wl 03 ga @l 3 15 S SN Olajan (o) 2 O8I DSGE szl 53 SIR Jote 0 57515
‘.ﬁ_ma:puuﬁwl,g.@uvuﬂajfau\,_guu,;wm,‘s:@Q\;\&\;waﬁ
e 5 (Il 5 4Bl 5 5y 0B o aISS s 5 JBU ey 313105 8 a4 Lol 5l
oled o O ) Sleds 5 S ((65,5LS” YIS OB WS W 5 0y 5 4w 4 ol
SRS oM g 1 Us S s s Sl ol 5 (s Slalllan 55 0T o sdle .o
S o a3y 5w a5 O e (6 S o511 O e 5 Sl o

Jo 6 b5 O gyl ‘“‘L‘;"J'\d”'é‘fﬁ"u:""!)" NGO o ol aslsl 5y dlae g sl
Lol 5 Laoly 1 6s S sy AT o o Slallan p s i 53 .oul 0 0L SIR

5y A 3 Sl okl ey ol Al a5 5 50 e 5 el i 53 5 Sl ol ()



AR R PEE P SIS PE IR SN PRER I JESIN ORI IRTA

RGP QL:; cf_bj:a r.&.«;

SIR Joe 5,4 wez )z -Y
SIR oyl Jte (555 s syl LOAYY) 6K ,uSn 5 &Sl S lis 3l 4 £ 5 oo ol o

Golaw S5 a0 Ml dates 3,5 S LOT Ols 53 48 Sl N sl 51 [SCize ansl 3 58 o0 Ol
Coma ) el 036 3T 5151 F0Lo | 5 (A0 _al Lol it 03 3T OT) Sl g ie
REN-S-1 1™ 55 (dms o 5 AU T dlolh s ooyl 15 5530 4 8 0030
L5143l 5 g b g ilosts 03 8T L cilonks areSTy Yoz |) izt § oo 45T ol (651 31 5l
37548 ol b by 5 A8 o DU oSS b (ol 55k 4 sl 31 AT 0 (Wes e b
B> s 0505800 Jitte o dleat b (le ool ST M s 3 5 &S5 L oo T
AL ol 33 48T (S50 53 5 S LN Il 33 6K LosfT 55 S il (550
Plobsmnion bl oo 350 03 8T 39 &8 AL (57 > 0 4S5 587 Jama |y ke

:.\J_Tu.a 3ty 5 sl 5 OVYslae e ol

as

i —BSI/N, ()
dr_ st _

Friaiee vl, (Y)
dR

T yl ")

FA LN oM 3 3 66 oS ST S8 00 ph gr sl ) ey | b ase &S 0l 6

>J_é¢§_iol_;>uJL~>- \L»\.J._MJLE:SIJ»:\J.’e|m4{b‘5)lgﬁcoujj|..\>l)ﬁ)>ﬁ
SI .

4SS ot ol 31 ol b ol ol s 5131 sliad 53 uk |55 3 98 o0 asla ¥ oalal L das

ol .(.x_;luﬁrjuli,ulu;cﬂsl,_uumu_;ﬁ)auq:&:m&:;\;\p.utoux.n

o B dSS e 5 Mae ((Slew 40 ol 3131 51 2sZ = R/N oy = I/N x = S/N

..\iT&@sa{ﬂjLﬁb)NQYQQY:MMMQSW«M;-):

x = —fxy, (¥)

I, Kermack and McKendrick (1927)



YA® DSGE Jus gyl )5 Sleds 5 Cato (65,538 (Sla idey 5 Us S s 9 I

y = Bxy —vyy, ®)
zZ=yy, *)

,;,uut.m&,',:w,a,fwwoyawwqﬁl.@\x:dx/dt«f
23 Sl ol Ly andd 53 o Jie ol .l O 51 el 8o oo (Y1) 0 es
as2(0)=25=20(0) =y9>0x(0) =x9 > 0 a5 Culods 5,5 Jsl anii
5l B 5 Sy 4 P 50 F OVslan s b sl b X Yo + 2o =1 0T 5

Tl

x(t) = xov, )
y(t) = %logv — XoV + xo + Yo, \)
z(t) = —%logv + z, @)
ny
_ ! dg
C= ) F D Brarriosd )

JJL}&JJC}DM.)JQ‘AJJLEJJJG@Jﬁ‘é)@uﬁfup‘?‘wdjj‘ajm‘b
el Canys 5 s o80T sl Golo sl anis
S 3 s T =17 5t e 48T Sl dmtne 3031 51 2i 07€(0,1) ey s

VY Wislea 1 ol 35 4 jeameie Ol VT it Hlaw 45T Sl dians
xo(1—=v) + yo +%logv= 0 )

. dy =, - =
yo_))17*—)1c&_:‘ﬂajyﬁ.sjlubbﬁjdnﬁ‘d)%}asOAKQ\ﬁXO Sy;\
0

aS Sloj dy oo S 4 De sl 31 sldad 3503 5 gmm g oodks!l (6 5lew olfoT,BxO >)/Jf|
QT)"‘fﬁx(tmax) =Y

ymax=}’(tmax)=%logi_§+x0+y0 Y

1. Harko (2014)



Y+ Okl 5 ol oot 5 Sy o)l (o3 o Sl g3l (IS ol 55 VAP

J“‘Lf% Loy asl u:i‘}é‘ X0, Y0 b Ymax Sole Cj fs‘v\" Aledd Hley S ol o
b o

d:,»wfc;u dal i IS ol sl S Sl gl 3,05 sl 3208 L g3 4
8 a8 0T 51 Xy S Y 48 b o Cas Soda 4 (G50 3 058 el (Sl
Bl —=20) SV Csets o) b Cardy ool 52U Y0 03T 3151 31 OLs o]
2> LS 5 ST 516005 1551 457 (gL STb slacisie O 1 Cool s 55k LB
Sl S s s s Salishe Sl Sl Lidle e NS sba cdnes o s
Sobaw a8 opl Gl oy L opl by .l )l J 257 5 bsos oo 595 0/ (63 g2 Ol
3,8 Do P aalS L Jist ST (Vi el I B(L = 20) S 5355 S aen
(Y oot adols sloul b & las 2alS (Liblous ol Ol g claoms ucd (Jlie Ol 2o
Dl Syl s S aen )l Camiles 6l (gilepen! Sl &5 2o 1D Gleinl
Zg =1 —%

WS 0T jlass J =S, S e L;,uﬁomfu;m\ﬁ)\;@@@@l&i“w
o Ml @ S & 5 45 Ll ogr (sl LGRS Ddaol 587 5o (il Dleds 45 o
B Il & 5 palS L ka6 55 50 ol Al (dligy ot S8 b b e Yinax Sole

el Sas

o olysl =Y
O b, S 48 03 S Ol 1y iS4 e S 4d 55 (YY) 0L 5 )8
Lol 3 0b o0 Lolis o, b 3 (6,565 )5 Ol o sbwl Sl bl (o b Lol glacS 4o
LaolSy o3ls Ly b go land g omie g ST s s L ot o (oS 5 487 S oo Em
JS 48 e300 oS i 1Sl LOT el slall b (hde 53 Jue ¢S5 )3 05 e
S e S s 1y slasl Cass 45 (s ys des 5ok S ASles (S e LS 5s 1) sl
S o it S 5S a s e S o b ol o 1y g lA S S Ll s el gla b s
& iy Sl LS a3l 35575 5 03 g3 A5 1y ad sl Ol 31 izl 2alS 5 ey aws

OS5 L o Tl HUST (65,5 51 JolS oo 5 odisanT (gla b Lo sgie

1. Guerrieri (2020)
2, Eichenbaum (2020)



YAV DSGE Jubs gyl )5 Sleds 5 Cato (65,538 sla idey 5 Us S s 9 )

ol andlle 4 (14YV) S5 ,0S” S 5 ¢Sl S 51 m 4 SIR ke (6,815 L (Y2 Y )
doas o 0L LOT (slaasl . Llastls 155 0T 528 (g3l Slasanss 5,5 4o (ol o
5 Jadl 5 L8L dal g JalS 55O e 5 O 5l EalS O ae cgolen £t LS
s s o pllan oozl 5 51 ) Jsle5 5 0 o5 553,575 3L dal st 2alS
Slgs b o i BOT Hlas 55 355 oo Jime amslo @ 03 JT 5131 (g5lasl Slavanas 306
Sl odimze SYUI 3 1y 5 Lad gobee 51 o Lo 5 el odas o sl 311 3555 Sodd ¢
..\A:@

S das e 0l alie glaasl .l 03 SIS By S s s sl 1y SIR e (YY) Is 5
oS 53 Ll ity (§3 5 5 51 OT 55 O Wl Sl (Sl 5 338l o 3 JUisl 5 5
J\_:MJ;..\;,_QJIJ_;@b;@lQ&;lJ;lMﬁmm.u@l);..x{u_dw:,-jéﬂ
5Bl pa s 53 o2 5 Bl 03 IT 5l 53 Ol jas Casl Sos Cmma SILYF/F (5
Ol 5 Ol J S &S g Al Sl 55 ool L Ll ‘QL“J>}¢~;\4€€WL§J:?JL§{
Aas alSTIO/F ) gl WIS e )5 |y eler] Al

093 LY 58T Saen )las @3laaml Sl Sl sdoes gy p ot (VY S 00 5 500
2555 B (slaesls ol 11508 A58 51 3L e 5 5 e 5 5 VL U QY -VAA
Olgr Comaz JS 1LY 5las ol 51 (36 o 5 5 FA oS Lals Ol 5 Wles 875,57
S LS s dals Lo ) n AL P lay 5 i8S 55 (eolaml iy falS omen 5 dal
fat Do 534S A5 S 3,51 Ul V8T e (SIS L (Y Y Y 0, K
Cooi |y galasl Sl sla| ool 5 Cils dal s (2alS Loy & JUzdl Uy S ug s
Wl dal g g 5 BB ST 5 salasl 515 oobT i 1 cumen 5 das s )3 5T

Sl 51l 5 Laol&y Joli Sllomiar 53 e Jolse (o & (VY080 5 o s

31,00 sliss cadsles 534S (gysb 4 sl ol (g 3lede 5 sae 313l slaas ol J,L»\f.«fgwl JJ.A SIR Ju .

el 0l 0313 OLES R(E) b 4l 5 e 3131 sl 5 (1) U 5 sie 3131 5lims S(E) b (6 5laws dxians

2, Toda (2020)

3, Suseptible-Infected-Recovered (SIR)
4, Barro (2020)

3, Great Influenza Pandemic

6, Carreia (2020)

7. Bucheim (2020)



Ve Okl 5 ol oot 5 Sy )l (o3 o Il g5l (IS ol 55 VM

ol 03 050 5 e ST sS i laesls Slesliznl b cbs ST wg 59 O e 55 S ke
S o S 5 |y Ol 3 i G Cans Ol o ol 48 (Cl 0l 0315 LS T andllas
5 S a3y gy 5 ] 5 iy a5 4 Cinnd B Ol s I 5 4 S5
33y e LS 5 S 5 st (6l (6 e O 457 il Ul cad 5l 15T 3 s
033 s 8 wle s 5 Sl 2alS Il 3 b sl 6l ooy i a3
W ol 33 o8 = o8y land Ol ke 4 b gy e st oS LS e ASTE aalllan oyl ol
uaawéu,&abamwﬁdﬂb@-.m&@d;;u;,\,:g:mﬁy
Tl i Jlal Lo gl 5 Y b (o ol o )ls Hlasil &7 glal ST 5ol
313 0 M s le e (slmo3s I g 4 b g8 5 01 S,

<G O‘H°J;ﬂ)°g§«’j§%w‘@‘?ﬂj¢i§i%€5-’M)-’(""")\Q‘)K&“J&:f)‘e
L 5 0k sl | VB b ablie 51 (s a2 (S 5 Ol 3 I T oS b
4SS e oy Lil oSG 4 aalan ol S0 o b 5l biles g 5 g dlie 45 Uy S (e
5Ll 5 S o e )L 0T sl S 0w Sl Sy Cands 4550
aS s e 0L (Y Y 0l 5 S s oo IS0 15 0w b ablie (6l 5 0lis s, Sl
a5l Il g BB s sb 4 eSSl 5 st VLT 3 S8 SIS s Olebl pue
Ol 55287 ol o (VoY) 0, Ken 5 S Jka 6;,&{g<r~r~>“a\)t§m,r,g el
A0l 5Ll = ol sy 5 (6 K83 S w035 = S b 51 (b dins o 0L
al s (oY FOLLSan 5 e Bl azdls WOT 353 53 g5 kB ST U5 S s s
cL@LESrUM)@JEJQ Us S wsps Lgﬁw@;\«bf):ua@y\db@\ﬁ&
..L.:t{;%»;ﬂ;u:{tpt}w‘u o iy 53 I

) 3 el 0 el (3Ll Caliin (sl i 1 Uy ST 31 o gt 53 (slaslllan O )3
Do Ll SHOYAR) 51500 50 00 Oy soluadl Calites Sla ide b Lo o Dldllas sy
5 S o slaS b ) 9iST (golaml Calibes sla o eng Bl )l o 1) b a5 2alS

)'l)j_lé;.awg.@\o:ﬂw)jg:wégx@rpdawduuggﬁf)lifb_ou.\;

1, Bartik (2020)
2, Baker (2020)
3. Bloom (2020)
4. Hassan (2020)



YA DSGE Jubs gyl )5 Sleds 5 Cato (65,538 Sla idey 5 Us S s 9 )

Olejlw s Glodl Jlss 4 8 ool ol S0y gy 2 gl ol o o3lizal § gl (IS 55,
Ly e alS ans & 5 g 3l e (555587 i 03931 B30 A a Sl Sler
o BB Al L colds g Cate (i 93 3 sl il Ll .ufdnjl‘;T\);}ﬁ-(abT
L 0l sbaal 1y (sl e (5518 4l o 2 (W49) Gloni 3 4 dal gt o o
Aa o OLES Gl o gl 03 57 oy (B0l Sl gy (oo 308 ol Jole 5,515
Sledst (i 1 el (g3ladl Calisn (gla idm A5 Wil 5 o )b s (6518 s o

.MJ&AK‘)L&QTM&j)}d%)ﬁbé})}w}

Joo g pai -F

S5 310558 @alatl Uit sla e 1 Us S mss Ol S oo 81 dlie ) 50
o) 2okl GLgs oo ges Jales Jbe &S5 Ll ok oslizal B3Lai (SU gy on ses ol Jols
sl 555 Ly it § 55 53 Dl 31l o s oSS il 4 1 OIS
a3 13 g 3550 33 5 (555 e L OIS s 5 Lol el il s
Gy b edd (honl GRS s Mkl due aly p dlis ol 5o Je ol Gl
Yoo 5 b BT (YY) 0 5 ¢Sob YY) O, s ez (YY) a5 Sl
sl ol 033 Lo Uy ST S 58 05 8 b 55 b g b (TN 0L 5 58T 5 (YA
Oouda 4 4 5 b ol o [SC55 Jy plie 5 S (I s claoly dlal gl s oy 1 ke
Mcu\.lfuﬂu...»/)_){Uj_}fuﬂ)ﬂ_}Cﬁj“)&)@‘;ﬁkﬁﬂé@ﬁéﬁ%waduﬁ
el 0l 43 8 L5 53 Sleds St (65518 (g3lasdl ide

wtl plaze Sl plo 515 0T & Sl osls 15 ka5 e |y SIS dlis ol i 55 50 Jubo
Sl s Sole a7

8 0 (6 5S s 3 bkl Jie ol ok rw Il e b (gl e ol o
o s IS 655 45,2 (Y2 Y0) 135 aalllae O e SIR it (6 80 L s 052
SRS (PR N N U [ IS P S e J PP |
Al oS 03,8 Db 5 43 gogy 3131 oIl 53l 05 S 4 0B ST

el ok 4 5 i 53 S 55 &K Us S s 81

I, Atta Mensa and Dib (2008)
2, Agenor (2012)



Ve Okl 5 ol oot 5 Sy )l (03 o Il (30l (IS ol 4 425 V4

.@\a.wr,,.z;;)u.\;,w‘@”us&;qmg@wé\qksu&uﬁ
sl o )y p Mg pp Uy ST S 5l

"’}:'gs‘i’l:i“ju‘&l‘jzw}ﬂuj-’wcjj&ﬁubcu.:ub\);

Slgils —F-1

e 548 Sl o SKa5 wslie sla ) sl (6L 5 alua 1 slaml o Sl ) 5 5 3
S it ol g IS 0 9 peae 5 S3L s Sledst 5 YIS Sledst 5 Calo (5555l
Lal gl ol abilodd 03ls QLS T Lus dil U (5laamdl Calies (b Jidw . AiS 0 a5 L8
SN S s s e b U i slaodile (6 1SS € Slots 5 YIS O5 s
;s\.\_,(wn_b{bg;_ﬁ;mcu54;5;,‘95&16?“{\,3@ S e Byl (6,1eSS
S 3L 5 Rtb =\t rtb LS5l Byl by 5 ile 5o Laylsils ol o5

il b3 K 4 Gl 5 (syls s led ) il

Er Y20 Ui(Cti:Mf;:Nti) (")
a0 S S IS 48T Sl sl - 25 e sl fb a5 JSKE 4 a5 LS
Sy el 3 S

1-9
1 M

t
1+0'n 1-9 Pt

1—0¢ i1+an

oo i ct
Zs:O(ﬁlh)s Et — COV

t
1-a,

(\F)

S e )l b e 0 (s e 0< B <1 ol Slee B s
ol YIS 4 5 T 5 55 oolizal 51,1 51" 65 4,5 N cloast 5 Cxio g5
ST S O LD e G5 o bl ST S O cgolal i a5
b ol Sy Sl G380 5 s s s Suds ME LK Sl o il
NE 5 oS o Ears ool okile br a4y 3 0593 51 ST J gy Sl Mg bistoyss cla
Sl A8 e 4 e dauly YIS oS W 5 laolKy 4 1) OT &8 305 Hlastl 43 8 (g9,

Uk CJ).sm.Tti oIl 4 5 LS o S (AT ) J}a.'.'.wag O Ss,8 4, Joea 5l

I Inverse of the Elasticity of Intertemporal Substitution of Consumption
2, Inverse of the Elasticity of Intertemporal Substitution of Labor



Y8) DSGE Jubs gyl )5 Sleds 5 Cato (65,558 sla idey 5 Us S s 9 JI

ly side oS o olg GV W 5 o m 1) 35 el )y 5l idu Il A8 o Ol
LS Js g 4y s b g el il S b iEaS S e s 4l
o T oL 3 gt 53 5 ol oK Sl gl 4 olh 5 ptman S e (5SS
3,8 0 G 5

SIS Os e 51 S 5 (O e o s YIS 5 e (ol 0kt 55 (10) dslae
ol s o 5l i 5 ol bw s oS cul ¢f Sl 5! o ff 655518
YA O1San 5 5llae) L oo oS 5 o U lSial Cnls S par G b 51 VS

Nc
-1 1 -1 1 ne-1Tnc-1

ct = "(Cé“) me + x (et ) e + 22 (cd) me (10)

1

..L:_MJ_{J.)QLADJ “a pg‘_gj‘))wéuylfﬁ_,ﬂg_é'jbxs ‘XM ‘XA QT):4§
o 85538 WY o kil AES T s X Xu X = 15 ol B e
0351 Soloz o) BB 2o S8 635 s S s ford aar s b das e 0L Olads

sl (g 55 BN sl ) Oy 5ot oo ol a5 LS (G50 4 e S

N, = S@sSCV[copwil 7 gwrreey 09)
s 31 5 sl 3181 (s sba dae sl 3l 5 S RE deov) S 0T 5348
JUisl & 5 5 5 4 TCOV dCOV (SCOV sl oo (03,5 b b 4l 55 (pIlo) 0lb ST
51C0V>0 SCOV>0 4S” (g 5 4 cbian old ST ki &5 5 Solow 4 Ml & 5 (6 sles
A 31,31 518 p e WT Il @S .2l SCOVHICOVHTCOV=1 5 055 COV>0
ol &5 53 COVE .l IS (53,5 4,8 IS 55 0db ST o 5131 5 sl 3131 (6 lay

AS o S W LT 3 1S Sl Uy S

Covtf pCO'Ucovt 1 + (1 pCOU)m + SCOUL' pCOUE(O']‘) (\V)

Ecovt ~N(O: Ucov)

I Dixit and Stiglitz (1977)



Y+ Okl 5 les oot 5 Sy 0l (03 o Sl (30l (IS ol 4y 425 14Y

L0395 ey (53 5 50 5 355 n LS KL 0593 Sl b (53 5 30 4 Bf S Lo

358 g ety akaly Oy s ] e)jaLgL,\.:f!):qbﬂLg:}?y..\;f@:L?QHJKg
Kl =(1—-68Y)K!+if ('A)

)\@‘QJL&GM_L«:)‘};B%J};@‘\AU\VJ@‘})«;J&-):L

ol i Nkl ey
m§+c§+l§=wt‘N§+rt‘k£+n—+p— (14)
t t

—Pt—4

. . _ P .. . ¢
‘“"‘""‘CJ}"T[t_ P: )dxsﬂ.:b)hwmt:

(ot 5 ey Wy
t

:J_:fsnv.:a_.pjj\)sl_é‘dj‘4_L>J.e)>.>}$@w)x4l>jnujaj|}ﬂ>'dﬁfr:~ddimn
jl@ucld_wbi);-rwsqQ}Afalbvb_uiyléd“)déwh;h\ﬂfjlmijf
3 e geane 2 03 o s a4 a5 L e Al e 53 35k Jil oS5 VIS e
o sllas 48 S e i slad 8 4 mp K NE G 5 Sl 3o 515 (CF 5 e
4_?33{.1._:54_34?}3L.\)Jjég;ﬁ}l.bcbl:xf@g}w)\yuCyAbf);.:ﬂ;f\b
S I b e sl a0 Loyl 5 1l b5 e b 1 gy s ST

-\J_T@ Cwds mé cké cNtl cCéA.f

el Y susssude -F-Y
Slodst 5 S (553187 i aw 11y ] slabauls YIS 487 5,05 5 4 5 (slodles oK

S o 5 s ol VS 2l CnSos S mer Sl oslisal b 5 S a5l

6

(6=1)\-1
Yt=<f01)§.lt(e)> ' (Y+)

BodSe a3 il 5 pleze cabauly GWVIS .ol i ide 3] ldanls VS S0L Y
L;Y\Sou@jo&g_d Hf 1)asj_>)‘_}§stAQTu_96 QUWBM}OJ‘}J

au@jkwg]wud\juwcl}w):)aﬁﬁlbjayS.L‘.(Cﬁgu“g)}la



VAY DSGE Jus gyl )5 Sleds 5 Cato (65,558 Sla idey 5 Us S s 9 I

Z@‘&SQ)%Q%‘)&L&:&}\&J&@}J

i —0
i _ (Pt

Pl
éygwug\ww)—wwﬂ&blw@upj VS ¢l Lol &

(2 VS oS 5 6l i 3w b b oo by Sl e SV M55 (0l
1

P = (fy P 0a;)" o)

4.‘4\.»'5 ‘SYU o..\.uSMy -f-v
‘_g‘da_.w‘_g L;ch)lfgjﬂjquﬂp_:fjblw‘)écj Lg‘stb_w\j Lgylfowu\:jjjh
oelB 51 Cad ioked a3 Bloud (gl iy 3 il Culhy Lyl 5 s 1, 0T o8 A e ) g

s g 03lizal (VAAY)ES s s

(AN CAN (¥")

it a3 &8585 S 4 SOl AL 50€(0,1) 5 isu 53, s ab e NioS

AL=piAl_ +(1—pL)A+ &} spae(=1,1) (Y¥)
£j~N(0, )

o e a e L s 5o slaauly gYUS oS 0 5 oS (VAAY) o8 sy, diles

1

PAC), = 4 (, — 1%y, (¥0)
PJt

I, Rotemberg (1982)



Ve Okl 5 ol ot 5 Sy )l (o3 o I 3Ll (I ol 4,25 VOF

dolwd Condy p3 0555 7 5 Pf cood (S ki 3 b o ayp sl @0 > 05
ol (o 35 pamn (5l S I 4 20w oS el W5 ST 5 oL

W B

E Y5z oﬁsn”s (Y9)
J‘&;M‘&:J)L.“I c\i«;w‘}ycu QT)JS

nl = PLY} — Pomciy} — PAC), (rv)

)Lf‘_gﬁj_.:cKt AJLAJ_MMMJ(YQ)L(Y )b‘))@b}:bbé)‘.b&‘)}m|gﬂ>uo&a
.@lclfa,ﬂl‘}{léﬁj@bqoygS@\&ngmcé .;jug;s\.x,let,N}t

MCti _ WxNg

© Pl-apY} )

SooaliS 5 Dleds Jide Cad Sl odld o 8 ((3lal Oladly 4 a5 L dllas ol s

Area 33 4 by e i[85 Cwd g gl 4 e il mb

i o g 9o (535 o SOk -F-F
SOl 55 e $STL Ll (53l OIS Clo 51 (S 5 S gm0 555 0 &L
e Ul ol 51 (S S gm oslizel (J gy ol sl (11 s b 5 dians (sl !
(S35 o ST L 53 I SIS Sl 515 4 358 0 6 b Alie (53 el 3 g 5
el S 4 gy S Ll 358 0 55 e AL o S Sl Gyl 35
g 53 S Sl oy gy |5 S 5L Gyl 5 s s M b OT ol S
S gy Sl e Bl sl 5 el 5 S Ad 5 Ol el S gm0 s 55 4 Oy
SF r 5 SO S 35 b e B b e de 4 S gr e g ) 5 S
2525 o an dls b sl 03 8 oMol psae 1 S 055 Sl (e OIS
JUs 1y et Coan S5 b I3 ams adigad OLIIE Gl chnun 55 glaaali p 53 (5,108 Coua



Y40 DSGE Jubs gyl )5 Sleds 5 Cato (65,538 Sla idey 5 Us S s 9 JI

AL I 5 Dals 5 Gl ey s ol eosd pr8 F S L Cands T dSe) 00

Syl sl Cams g 5l JsIs

b \Prr p p ;
p _ (1474 (1+7‘L’t) nr (&) yro ot g
1+71r’ = (—1+ﬁ ) T 5 (—=)Pmre,, (Ya)

0389 '\:5}3 ‘(’Jj: ‘J:s 053 IS Hlaw Bl S Cf 033 < 7 % Pmr 3 Pyr Prar Prr S

S Sl gy Ay F My Sl gy Al &5

me

Tflt = )
Me—q

quJ,MJap@uusgﬁgyﬁjaua;,@);g;ww,&upd\ﬁ
G,\sucum.;ﬁ@;;uwhumﬁﬁu,bt WS Gl s 0Ty gk T s ity

)\ Sl CJ‘)L:F C_J)J ‘52:.2>
g 9 o9 a0
gr = t. % or,®orb, Ppx, x )

LA.\.AT)Jﬁ_Lij)d)J}g)L;"J)J w,ﬁ db_gl Q)jd)ég cu;ﬁi ..LAT)J u))d)bgr cQ‘.:JLe Q)}q)tg
s;«w‘ C'_J}.) C)lz-.ﬂ cu DL
JI&U LAHLAT)JJ.:LA)@‘}}D MJ;LB‘Jj‘ Ld}b Ls‘v‘l:.SLA-XAT)J Lg:,.w‘ au\.&‘}pfduﬁ Qi‘)"

(ol e sl Lallsb g

te = @7 Ve (¥v)
Xt = QLY (¥f)

eSO L T ys cpl ol ol (a5 AR(L) wiT 3 K b e O jals I ol (slakeT 5
Cdd Cad 33 Ok 0T Cd Sl psles 53 Ol 1 G50 Wil 5 o0 S Sl o o &S 52
gt,...;jd‘@.@‘aﬁwwgor'tjbbgﬁd‘wjJs.:JL:(.et)'J"CJJ)JJ:.;&:LL)P?

::,Z@Qa.lﬁ&':ﬁiq@.&vu'\l):oliﬁ-



Y+ Okl 5 ol oot 5 Sy )l (o3 o Il g3l (IS ol o 25 197

0Ty = Por0Te—1 + (1 — por)OT + €51t €or,t~N (0, O-sor,t) (¥o)

.@\&Léumﬁsol{ﬁ@\;L'cbd‘tha”:).u:.i‘.di,b-.\ﬂj;oliﬁgort4§
L;ujljgjsd@uw«_ua}i@pud.@jCJJ(L‘.J (Sl 0k 5 3 dlas ol s
S AT s ol idas oo BSCas 1y o AeT o 5 iy oo g0 40 35 oa el s Slgr
Spo e 5558 53 Vsans & 551 55 ol e sh o0 Sl 55557 6l Y5 4 Y pene
S Ao 5l Cmilen 6l b0 fdS Db 4003 8 (o e (555 0 SSL Lo 1503
a8 1 s Jby a8 LTy Sl odd rw oy 0 S (650 T35 bls 55 Slnlons

g:,\..w‘ o i 6JL‘~J~\.A JH)MQL:LS)J‘ -\.ATJJ ‘}.L-L: u\...‘:.TJB &fl‘fb ‘J}jﬂ

M3k gud by -F-0
ol 53 olg QYL H15L o oo i 8 ) alaly Sy s 4 ol GV L 4 g b2
Lo 5 g Oljee & 5355 0 32 Jp 53 5 Cp Hl 5l Lo 55 Yo A 5 &S psge ol 4 .o

s 8 A 93 o ol Sl el 452 G 1355 on (551 b ol
YVt = C¢ + It + it + ace (Yf)

Jowo Jo -0
5 SOU St (laolS dlayl sl gl as o Jaul -5 Ol U adlie ol 53 ok b ae Jke
3)‘)'\_3Q}_J'bi\fici_ﬁdi}qjéff&l{cd;:d)@)d\jy;ﬁjbw
y,&dulgw.w\dwavjdisVL;ljl:tw):;jbudbdfﬁ
Q;J_Ejjzpt e Ne Ky U oIy g_._:.?_,?dk_:P]l ‘y}t JVjit ‘k}t sla e Oyl
J}) )‘ a.ﬁu.';.w\\_.:c&\.i% J}\ 4 e .]a{“ﬁi )\ o C‘fd_w‘ SYslas dalsl BL u\.v}&uﬂ
OYslae Jold cadlan ml )5 ol 5 e Q‘Y.\l&aw«%; Cp i Lisd e 6]45-\&:1.&\

-\.&LG& a.L..ZG]d}

Jowo o (9031 g Joo b el )l 0491 o —0-)
)‘%lﬂﬁ}\-&ﬁ%‘b}‘-ﬁ})}Tjﬂ)\:."\f&lﬁ):ﬁ‘)\iu‘éjjfﬁGquﬂ‘)\i))}TJJ)‘J..;

. Ohlig



YAV DSGE Jus gyl )5 Sleds 5 Cato (65,558 Sla idey 5 Us S s 9 I

B S Mol Jolss Hliie aculoes (gl 5 0 I8 WOT e ol jadeiie ol uiie
sb 10g( X)) =C +rtrend o ldbslas ol &S ous Jas &) go ool 40 X
4._5"' ,C’ OT 33 a8 Gl odli 03 Cpadsd (6w o) Gl (S game Sl o Sl 3
o 035 padei a1 52 8 BT 5035 L) e a5 I S 20 bl

s e Cawsas 1y LIl dsls Canb g s (6w opl Llde
S Wlodd o, IS (g o n sl iy HMRe ABL 0 el YV Jezia Jube sla el
(555518 SV g Aules e 15 WWE 2PN 0555 (b Oyl slasl Lol s S
Hﬂddjjke\.ﬁcg;.wh.uaﬁ:ﬂfo\ﬂ\Lg:\.,a:.;\c_,.:a.;\jwl.w\ﬂ.\:jj]):;;b.b'-jw
,_BJ):MPMWJ:&HW,u)sid,'”ufu:.s.{W‘Mﬁm Slads i
et Sl s Jo Ll a5 b Sl 55 55 Jale il ot 8 8
ol (a3 e ooy Slalllas il olad JodS a2 g gle e foal 4 o a3 L el
2U g L EVIBWS 531 p i 5l eslinal b e J g Sonlow (sla e 055 ol K05 5
L S oS 5 (505 T8 el Sl il ok aalons LOT (g1 0 iy o8 (555,
WAANYF Slejoyn (b Ol pl slaml 45 ol b it gl odd ol35dig; 05l 5l eslizul

el 48 5 oy g 5 65 2587 5
log(X t) =C+p log(X t—l) &y

Ol ge 4653 O goms 8 Bl slons ol Ol 5 (G 85355 b Ol 40 Pyl
58030 €S 55 61309 = AT B byl el odd 3505 dike )3 uite Hlae ol il I

el 5 sl e Sl sy ko 5 5] S g 4 U 5 (6 ey 575
53 Lo 3,51 - K — o g e 65K 5 By Sl e3liial U b jtalyl s
e e 2l g s Ol il 5 6 80ln (55 ol b el e s gl ol
3l ealizal L 0l55 o La 2ol slas O3l il 5 o800 (sl adsl polie (35 55 )5 L as 8

el bl Sl iy 55 oS Sl S p5Y g 20T 2 L b el e P

I, Baysian
2, Metropolis-Hastings Algorithm
3. Prior Mean and Standard Deviation



Y+ Okl 5 ol oot 5 Sy )l (o3 o Sl g3l (IS ol 55 V9A

ol 5 Sl (5 ool 0 DBl a5 550 w55 U8 S35 5 ol OT e S
Sl 5 S0le ) OLT slme ol il 5 ba eyl 65 3557 2 5 ol gl 5 iy Dlns
(’ﬁ'c,_,a)ui\;uuﬁéw,w,\,wu.wumc\,\(\)c,u.:dj.\?,gtm,t,m

ol 4 5 &y 50 MATLAB 53l

e sl ol 3 (B 31 9591 2 1) Jgur

Oy (pSle O (nSle
o 31 2x) 34y o 1 ) Slomb gl ool
(o ()
+/A4AY /A5y
Geis Slwloes O e il j2iST
G/ G/0Y) e
A Ning
e eds b Solew JSl & 5 Scov
¢/ < e /1) c
> 5 o olew JWal
YRS o ¥ind
SR E R Sole 4 Ml & 5 icov
¢ - ¢/n =
b olb S5 s
A4l Nind
s oAb S5 o &5 rcov
¢/ o “rn) e
Vald e
o dbe sl b iz o8 SIS it 5o e & S A g7 2257 ay,
OV ¥ iy
Jbe b b lize St o 53 il & Comd A 5 25 ay
(+/+%) Gy
+IDA¥A /50
el b e Sladst iow 53 laj 4 S W) 5 23S ag
(/eevy) (/+V)
APV AN
G Sllons S303S e 53 SOl £ 5 Ya
/4 V) /7))
AT R
e Dlwloes Cale S 5 S g &5 Yu
/4 V) (/+V)
AT /oAF
) Gt Sl ) Sl ide 55 &gl &5 ¥s

Gatos Olwloes sl

A ok ESU a3 03031 93 51 S S ) Jeol ST S oy g
0353 byl 0 aiie &S 0 ga 3T Luliol o355 oo o3litl (VAAAY o alS 5 575 50 e

Lok | Kan b e 4 tulg 5 oks ¢S5 KoaSS 4 s el )l S (6145 gas o 5 (5145 g0

I, Posterior Mean and Standard Deviation
2, Brooks and Gelman (1998)




184 DSGE Jubs gyl s Sleds 5 Cato (65,558 Sla idey 5 Us S s 9 I

U Do 4 53 (1S god s 9 (146503 0303 il slg e iz O 905T Sl 4 a5 L s
oo 3l St i S o3l Uy (5 63,5055 3,557 2 s Sl 015 om ki oo | S
e S b el s (sl o dmbos sl BUS S gy ke Jla) s o5
S 3550 55 ey SE 02 B I ot s sl Jee 3 ool ey S
S 5 S sl ol i il 3 il Las 5T 5 Como S0k 5035 Gate ba el s
Sl 5550 55 Oledbl (g gl eslinul 55 40 (slaesls &S ol QTG‘.&»@‘.\.&\{ 2 gleza s

sl e

Jodll uSe @ulgi Julond g 4 3205 -0-Y

&1z de ileans 5 e 53 s eyl ol 5l eslisl s - o e (5la el )y 3,557 0 1 s
S 3l By S ms s 65 58 S5l 53 (ST Jadll oK ml 55 ol 01 sl
2 69,8 olew &5 5 31 ls gad ol 53 Sl 0 0315 OLE (V) 0 )leds )l sad 55 Hlre ol il
55 Jzdl g lie .ol ol o513 0Lt (g3lamdl Calisee (gla_jidn 53 Jlzdl 5 O3 uae (sla it
Ol 65oslaST a5 sl &8 Sl ol 31 (STl Oledst 5 s (65,38 i 4w
SoalS 4SO s 558 0 alse falS L Slds 5 o o s Jbadl bl b
L s o 5l a0 55 S e 3 Jizs) [2alST 51 Sy Sladst e s Jlizs
5 S GV O pme Lal il oo 2l (65 55LST GV o pme by 7S5 5 2
Fo Srie VLS 1 i Slets (VIS O e 2ol 31 6ST0T e il oo ol 31 e
'M>6‘

ols g 2 ¥ 13 ses 55 (golaml Calibes gla i 53 a5 5 I wle Ly S S 55 5
S ol ol B0k galuamsl Calises gla tdu 108wl 5 Us ST g s il delin .ol
Lo s ke 51 (6555La8 Sinse el o a8 (65058 i 5o ol e
Lol ol ol a5 el 505 0,05 8 31 s 0593 ol 5 4S5 Cmal &G 51
it 53 G wlej 2alS Ol 5 b o S2alS Sldst 5 Cmis tw 53 I8 wle
LS s Sl omemes ol Slodst zdu 3 IS wle o 288 Ol 1 i St
Lol ol oo il 30 (6 5,50LiS™ Jise 5o Al g8 cdas oo OLAS (galiaml Calides (gl jidey ) 55
3 e S idw 53 A g palS 5 Wl e palS Slds 5 Gt sl i 3 W g
3508 it 5 L 5 B0 5 U5 ST s s 51 o6 el lans ol St 25w



Vs QL:@U_,)L@.L‘.:,;;;‘,%QLJLVM?JL»LL;:MB\Ls‘)l.l\fcw\.:.»u_,:d Yoo

C_«w‘ aj‘,>- Cﬂ‘)J C)Lo:.o.@' SBJ‘} Lg,u‘ul.'j

tﬁ).)}us ] AJ’A.O ‘5)'))% - S
0 0.03
0001 L 61116212 5156 0025
-0.003 \
/ 0.015
-0.004 \
” 0.01
-0.005 || \
0.005
0
o 1 5 9131721252933374145495357
R Cao ide Jlazsl
0.002 .
0.001 1 1 7131925 7955
0 T -0.005 /
0001 LB 9181721252033374145 _
0.01
-0.002
-0.003 / o015
-0.004 /
V 002 H
-0.005
-0.006 .
Sleds i3 (5 jae Sleds iw Jlasl
0.08 .
ol \ -0.01 W
0.06 002
0.05 \ -0.03 / /
0.04 N\ o004 »
003 AN -0.05
0.01 007
0- — -0.08
1 611162126313641465156 -0.09

Gl Sl 105 lo

Bylgils  ousT b golaidl cilizeo oo ik 1 Ug,S S 5110 Hloges



Yoy DSGE Jke g le 53 Slads 5 Cnis (55,38 (sla jtims 1 63 S g s il

G338 i o e

0.06
0.05

0.04 L

0.03 \

0.02

\

N

0.01

———

15 9131721252933374145495357

-0.02

-0.04

-0.06

-0.08

-0.12

0 A

Wﬁé;\fqbﬂ

16 FE53126313641465156

Slodst i g1 wle

1 5 9131721252933374145496857"

-0.002

/

-0.004
-0.006

/

-0.008

/

/

-0.01
0012 f/
-0.014

SIS S

0.03

0.025 [A\
0.02

\

0.015
0.01

AN

0.005

N\

0

\

1 611162126313641465156

0 -
-0.005

Coio o M5

161 13641465156

-0.01
-0.015
-0.02
-0.025

-0.03

-0.035

-0.04

-0.005
-0.01
-0.015
-0.02
-0.025
-0.03
-0.035

Sl i )5

1 71319253137434955~

/

/

Gt Sl 105 ho

Wolsy  wuST b golasl ciliso glo iy p UgyS Sgis 1Y Hlog05



Vs QL:@U_;)L@LV:,Q‘,MQLQJLVMJZ_»JLMLgL&B\Ls‘)l.l\fcw\.:.»«a_f‘.‘d ARA

Cmo— izl Lo~ g
0.0002 0.003
0.00015 0.0025
0.0001 0.002
0.0015
0.00005
0.001
0
0.0005
000005 L B 11162126313641465156 .
) 6 11162126313641465156
oy S S b Ok 00005
=l S S 5ol s —— |,y S S 45 O ol il S S ol e
Oleds —Jlizal Sleds -3 20
0.012 0.001
0.01 0.0005
0.008
0.006 0
0.004 -0.0005
0.002
0 -0.001
. 1.611162126313641465156
0.002 ———y S 5 0
1S S s oy S, S S 0 ol s =l S S 5o s
$iosS ~dlsl $53WS =5 pan
6.00E-06 0.0000015
5.00E-06
0.000001
4.00E-06
3.00E-06 0.0000005
2.00E-06 .
1.00E-06 1 71319253137434955
0.00E+00 -5E-07

-1.00E-05 1 611162126313641465156_
LSS sk Ok
TS S gy R S S 0 ol s i, S S o s
G Sl 1o

,lgils 5 oauST b solamdl Giliseo (sl Ly y (o5 S f1:F loges

035t lame Ol 60 o3Il 4 (1 St OS5 65 53 ST Jedll oS il 5
4S Hsbolan ol odd o33 QLAY HIs gad 55 (solaBl Calides (gla Jides 53 Jlzil 5 5 s



Y+¥ DSGE Jue sl 53 Dleds g Cmin (65,5318 (o idw 5 U ST vy g !

e by S s s 3 s 5oy pde Ll h 5o (g deT )y St oSk Loy oo s
I B o s dal o 5o bl el oo 41531 oalatil Calies glaiow s il
3 e St i 53 O3 pomen (Lol Us ST s s 3y pe Tl s 51 28Tl
3 e B S8 5 Dst Lol 5> Dlantsr e s Jliah Wl e Rl 31 S5 e 50

el b e sl 51 i 50 OT alS g adl il 3l s de sla
Wmad  olme Ol il S5 31t g i e 58 6l 03 ST el 8o ml g
odd o513 OLE B ls s 53 (s5Lasl Cakibes latdw 53 5 s U5 au s (IS e o
Dol a i by ST S gh gy b e T 5 Coe S5 g 0550 s odaline oS sbOlen Ll
A_:JJSJ%)J_:S‘;@_}A&AK(.L;)\KQDJM)%46)@3‘@%6[&%))\.&%3
o3l [2alS 1y 0T Cte Sl 31 (Ug S s s (ot 5 55 L S 08 cpl ot e Lol 0358 oo
Ay s i e g aml il (oalaml Caliben (sla idu 53 s &S5y sbay .ol
2 55 A a3 aST0T and ea Uy S8 55 B Loyl 51 ST 00 e by e
Wl anils il 58l golamdl Calides (gla idw aen 55 Uy ST g s S 5l 3y Ll 5
it 3 Mg 5 I b 2alS 48T el ) S0k (solaml Calidue (gla i du i
N e )05 5 M5 a5 Cwles s ool Calies sla 2o I i St

$ilS —oas Sladst ~Cnd

1S S s el e

1 S S s Lol s

0.000005 2.0000 ——— 0.03
0 0.02
00005 :
-0.000005 4101928374655
0.01
-0.00001 0
172533414957 0
-0.000015 00005 8 15222936435057
-0.00002 -0.01
-0.000025 2.0001 0.02
S S R0 S S 0 LSS s 0

S S 5o s



AL o R P Lm,%wu A o Jl (sl Ls‘)l.l\f@\._..»«a_f‘.‘d Y.f

$39uS =N wle
2.00E-06

0.00E+00
121314151

-2.00E-06
-4.00E-06
LSS s 0

el S S 4 Lol s

©aslS - 5 e

0.000001
0
-0.000001
-0.000002
-0.000003
-0.000004

121314151

LSS 0

S S s el e
Gisls - s
1000002
1000001
0
-1E-07 172533414957
-2E-07
-3E-07
-4E-07
LSS A O
el R R

be—é)\fqbﬂ

0.0025
0.002
0.0015
0.001
0.0005

0
-0.0005 1-101928374655

S S e

1 S S s Lol s

Sl - A 5w ja

0.002
0
-0.002
-0.004
-0.006

0008 —
-0.01

9 172533414957

bl T SCWENTEN

el S S 5 o en

Sleds — WS
0.001
0.0005
0
374655
-0.0005
-0.001
bl TY-RC WENTEN
=y S oS 5h Lol s

Cniom s N 4l

0008
0006
0004
0002

0
0002 1.815222936435057

LSS 0

Sl TERC U

Cio — A g5 4 5o

0002
0001

0
0001
0002
0003

5222936435057

LSS 5 0

el S S 5ol ea

el

0.025
0.02
0.015
0.01
0.005

0
0,005 1101928374655

LS S 55 O
i, S S 5 o]

G Sl 105 ko

olsy 5 oS b golamdl cilisie o jidy p 35 Sgd 1P Hlogas

W -#

).‘U)J{g“)ﬁ)}:‘.o‘ﬂ‘)’-&hdw‘ujfgﬁu‘*ijMJL&TMJ""@‘U};w,ﬁjj



Y10 DSGE Jue sl 53 Slads g Cmin (65,5318 la idw 5 U ST ey g S

5 omeS e elazrl Aol (ol (ilan 0T Cblate . 0L OFAA JLu Olie
ﬁﬁob\f;wp G 40T i ST 6,8 5 5 bl Slele zals 5 s, sla,ls
Calibee gla tdw Coul 5528 sLaBl 1 wg s pl 5 a8 G108 SISl 5 Gas Sl
lods Jlas S 58 ol 31 Calibes (glao U1 L Slodst 5 Cnios ¢ 5,5WS as (5Ll
lin (glazaly (s3Lasl (sla g 1 d8 ol 3651 53 Ll 5 oo W 51 cpl oy 1 5 (6,5 05100
AIDSGE sl 53 SIR Joke 6,85 b dlie ) 53 ¢ 5d 0 Comnl 4 4 5 ksl
Pl (a0 j bt puan 4.l odd g 5 (o3lal Calides gla jtv 1 Ug,S vy ps
U PR W O P N E PG T  HTRCIF PP VT G ARG PRpRE
s (I 3 458U 3 5 003 S5 53) 0k (ST s 5131 5 3L 3131 sl 1 3105
et 4 ol LIS 51 (oolaml Calibes gla tdw Uil ST L LS e g ol 0l
Wl ol (g3l e Jlzl idw 53 s opl 3 e s ol s

5 6 ME wlo o (Jlidl A 5 2alS 5 A5 an e 5 Lacad Gl SOb (s bt
ol S 0ly s3laasl Calisun (sla o 1 s S S5 1 (s S0 O 51l 3 e
b o Sl Sleds 5 Cmto gla tdu 53 5 mae 5 (I8 wle (5 4 1S ol
S5 LS Ol e ;s b 1 5 Jlo 53 (655187 e 3 e ize Lol
ouw@up@uw.@mﬁﬁu;\ﬁWu:;qﬁafm,@uf«iuﬂ
.c”\A{L:m(vv)o\,m,&_;)u.,(nmobm,rﬁﬁ«(nmt;;

S g sy oo Ll 5 55 o ol ol S0by (o MeTys ke S g 1 gy e
a3 rmmad g b jans 5 Ladad JalS 4 e 2 daT)s Lot oS 50 g S s s
Lt 53 A5 5 M ale ju (5153 4 i 5 o (o3lamsl Caliien gl iy 3 A6
0T St IS5 87 s g shin &5 5 L S0 pl (a e Ll Lo 50 oo (5oLl il
($alaasl Calizes gla idw o LS5 slaa ;a5 Lacad il 8l s gosls 2als
o And oo EalS (oolaml Calisee gla i a1y Jlndl 5 O3 jee Ml g () s
g dal s (6555lS s Slads idw 93 5l s Cates ide 3 gite Sl 1 sl aSTOT
cra_,oﬁ-bjﬁf-LqOT@La}wSL;JL.a:ﬁ\g;d::'uLgLaui&qJeUJ;df}.iQ\;lgqg-jl{
03 Sl iy Ll s 5 585 ) gots 0355 oo Blgidey (sl 03 50 LS 1) (gLl 5 875

L o 555 6,8 03101 Uig S s s 51 ol T O 31 (o5lasdl e (sla 2



Ve Dbl s ol ooty 5 S 0l (o3 o Il ((s5LSl SR CECIN WP ¥4

slem (sbaatus 1 Culed azdy 5 (golal Calides (sba Jidw 4 0ld 5 )y T Oljus 4 4 55
e Sl Col (659 2 13 5 03l A g Al 15 (DUl Codlan b a8 LS
ke § 550 ol 3y S g (3Ll il (Gla it 3 SIS e e Lo 5B 51
e b g lael mlas ladowla Gl g Conl Jo g Jo slacwln ;5 OU
313 OIS il dor 55 3550 B L L et Sl 3L e b b e 015 g

b Ca gt S S Sledst @l codaT i Lol b 4 4o 5 b Sl g 3,8



Y+V DSGE Jue sl 53 Slads g Cmin (65,5318 sla idw 5 U ST ey g S

References

Agenor, P.R. Alper, K. and Pereira Da Silva, L. A. (2012). "Capital
Requirements and Business Cycles with Credit Market Imperfections”.
Journal of Macroeconomics 34(3): 687-705.

Anderson, R. M. Heesterbeek, H. Klinkenberg, D. and Hollingsworth, T. D.
(2020). "How will Country-Based Mitigation Measures Influence the
Course of the COVID-19 Epidemic?". Lancet 395(10228): 931-934.

Atta-Mensa, J. & Dib, A. (2008). "Bank Lending, Credit Shocks, and the
Transmission of Canadian Monetary Policy". International Review of
Economics and Finance 17(1): 159-176.

Attar, K. Fatahi, S. and Sohaili, K. (2019). "Investigating the Impact of Total
Factor Productivity Shocks of Agricultural, Industrial and Services
Sectors on the Macro and Sectoral Variables of Iran’s Economy: DSGE
Approach”. Applied Theories of Economics 6(1(20)): 129-148. (In
Persian)

Baker, S. R. Bloom, N. Davis, S. J. and Terry, S. J. (2020). "COVID-
Induced Economic Uncertainty". NBER Working Paper 26983: 1-16.
Barro, R. J. Ursua, J. F. and Weng, J. (2020). "The Coronovirus and the
Great Influenza Pandemic: Lessons from the Spanish Flu for the
Coronovirus’s Potential Effects on Mortality and Economic Activity".

NBER Working Paper No. 26866: 1-26.

Bartik, A. W. Bertrand, M. Cullen, Z. B. Glaeser, Edward L. Luca, M. and
Stanton, C. T. (2020). "How Are Small Businesses Adjusting to COVID-
19? Early Evidence from a Survey". NBER Working Paper 26989: 1-35.

Bloom, N. Bunn, P. Chen, S. Minzen, P. and Smietanka, P. (2020). "The
Economic Impact of Coronavirus on UK Businesses: Early Evidence
from the Decision Maker Panel”. https://voxeu.org/article/economic-
impact-coronavirus-uk-businesses, accessed: 4/28/2020.

Brooks, S. P. and Gelman. A. (1998). "Alternative Methods for Monitoring
Convergence of lterative Simulations™. Journal of Computational and
Graphical Statistics 7: 434-455.

Buchheim, L. Dovern, J. Krolage, C. and Link, S. (2020). "Firm-Level
Expectations and Behavior in Response to the COVID-19 Crisis". CESifo
Working Paper No. 8304: 1-28.

Correia, S. Luck, S. and Verner, E. (2020). "Pandemics Depress the
Economy, Public Health Interventions Do Not: Evidence from the 1918
Flu". SSRN Electronic Journal: 1-45.

Dingel, J. I. and Neiman, B. (2020). "How Many Jobs Can be Done at
Home?". NBER Workinh Paper No. 26948: 1-19.

Dixit, A. K. and Stiglitz, J. E. (1977). "Monopolistic Competotion and
Optimum Product Diversity". American Economic Review 67(3): 297-
308.

Eichenbaum, M. S. Rebelo, S. and Trabandt, M. (2020). "The



https://www.researchgate.net/journal/SSRN-Electronic-Journal-1556-5068

VEr Okl 5 ol oot 5 Sy )l (03 o Sl g3l (I ol 55 YHA

Macroeconomic of Epidemics”. NBER Working Paper No. 26882: 1-48.

Gali, J. Smets, F. and Wouters, R. (2012). "Unemployment in an Estimated
New Keynesian Model". NBER Working Paper No. 17084: 1-53.

Guerrieri, V. Lorenzoni, G. and Straub, Ludwig. W. [. (2020).
"Macroeconomic Implications of Covid-19: Can Negative Supply Shocks
Cause Demand Shortages?". NBER Working Paper No. 26918: 1-37.

Harko, T. Lobo, F. S. N. and Mak, M. K (2014). "Exact Analytical So-
Lutions of the Susceptible-Infected-Recovered (SIR) Epidemic Model
and of the SIR Model with Equal Death and Birth Rates". Applied
Mathematics and Computation 236: 184-194.

Hassan, T. A. Hollander, S. Van Lent, L. and Tahoun, A. (2020). "Firm-
Level Exposure to Epidemic Diseases: COVID-19 SARS, and HIN1".
NBER Working Paper 26971: 1-67, National Bureau of Economic
Research.

Kermack, W. O. and Mckendrick, A. G. (1927). "A Contribution to the
Mathematical Theory of Epidemics". Proceedings of the Royal Society of
London Series A 115(722): 700-721.

McKibbin, W. and Fernando, R. (2020). "The Global Macroeconomic
Impacts of COVID-19: Seven Scenarios". Australia Research Council
Centre of Excellence, CAMA Working Paper N0.19/2020: 1-45.

Nejati, M. (2017). "The Role of Foreign Direct Investment in Iran's
Economy Using the Computable General Equilibrium Model". The
Journal of Economic Policy 9(18): 65-100. (In Persian)

Rotemberg, J. J. (1982). "Monopolistic Price Adjustment and Aggregate
Output". Review of Economic Studies 49(4): 517-531.

Toda, A. A. (2020). "Susceptible-Infected-Recovered (SIR) Dynamics of
Covid-19 and Economic Impact". Covid Economics, Vetted and Real-
Time Papers (CEPR) 1: 1-15.

Zare, M. H. (2020). "Dynamic Effects of Tariff Reduction on the Value
Added in Iran’s Main Economic Sectors”. The Journal of Economic
Policy 12(23): 79-319. (In Persian)




The Journal of Economic Policy Vol.13, No.25, Spring & Summer 2021

Original Research Article

The effect of the corona virus on agriculture, industry and
services in the DSGE model

Azam Ahmadyan'*

Received: 02-01-2021 Accepted: 14-03-2021

Introduction: The corona virus was detected in Iran in the winter of 20109.
Since then, certain decisions have been made such as keeping social
distance, reducing traffic, closing schools, reducing office hours and locking
jobs down such as restaurants, stadiums and other high-risk jobs. All these
have led to a decrease in production and employment in Iran. But, this effect
has been different in different economic sectors. The industry sector is
affected by the corona virus, with the intensification of arrears of production
units (such as bank debts, social security insurance and taxes), contract
problems of project-oriented companies in epidemic conditions, reduced
access to export markets, and reduced production due to reduced imports of
required intermediaries. The agricultural sector is also affected in the supply
chain, demand and liquidity, firms, supply of labor, consumption of goods
and services, and especially income of consumers and producers of
agricultural products. In the short and long terms, on the household
economies are and will be affected. In the service sector, the jobs that are
most likely to spread the disease, such as transportation, restaurants and
hotels and clothing, face a decrease in employment and income. Therefore, it
is important is to measure the intensity and extent of the corona effect on
different economic sectors separately.

Methodology: The framework in this study is based on the New Keynesian
standard model and according to the studies of Toda (2020), Pochum et al.
(2020), Bartik et al. (2020), Mensa et al. (2008), and Agnor et al. (2012)
adjusted to expand to the corona shock. The model consists of five sections:
households, enterprises, government, oil and monetary affairs. According to
the purpose of this article, which examines the vulnerability of different
economic sectors versus the outbreak of coronavirus, three economic sectors
including agriculture, industry and services are explored. In this article, to
design a household sector, the standard DSGE model has been used. Then,
using the SIR model such as Toda study (2020), labor force is divided into
three groups including susceptible, infected and recovered people. A shock
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is considered for the corona virus, and its effect on production cost is
investigated.

Results and Discussion: The analysis of corona disease shock on
consumption and employment in different economic sectors indicates that
employment in the agricultural sector is increasing, but it is declining in
industry and services. At the same time, the decrease in employment in the
service sector is more than that in the industrial sector. Despite the corona
shock, the consumption of agricultural goods has decreased, but the
consumption of industrial goods and services has risen, and the consumption
of service goods has increased more than the goods of industry.

The study of corona shock on investment and production indicates that
investment in the agricultural sector is increasing, but it is declining in
industry and services. The decline of the investment in industry is greater
than that in services. The study of these effects on the production of various
economic sectors also shows that production has increased in the agricultural
sector but has decreases in the industrial and service sectors. The decline of
production in the industrial sector is more than that in the service sector.
With a positive oil revenue shock, consumption and employment in various
sectors of the economy has increased, but it is less than before the corona
virus spread. Consumption in the industrial sector is also increasing more
than in the other two sectors. However, employment in the service sector has
increased more than in the other sectors due to the corona shock, and its
decrease is more than that in the other sectors.

A positive oil revenue shock without a corona shock will lead to lower prices
in various sectors of the economy, improved investment, reduced production
costs and improved production, but the combination of this shock with the
negative shock of the corona virus reduces the positive effects.

Conclusion: The results of the study indicate an increase in prices and
production costs and a decrease in production, employment, investment and
consumption. The study of the effect of corona shock on various economic
sectors shows that, although production, investment and consumption in the
industrial and service sectors are declining, these variables are improving in
the agricultural sector. In addition, the rate of decrease in production,
investment and consumption in the industrial sector is more than that in the
other sectors. The study of the effect of positive oil revenue shock shows
that, in the absence of corona virus shock, positive oil revenue shock would
lead to lower prices, wages and production costs in various economic
sectors. It would also lead to increased investment and production in
different economic sectors. However, a combination of this shock and the
negative shock of the corona virus has reduced its positive effects. Prices and
production costs have increased in various economic sectors due to the
reduction of investment, production, consumption and employment. At the
same time, these negative effects on the industrial sector will be even more
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on the sectors of services and agriculture.

Corona shock on different sectors of the economy, which coincided with the
conditions of sanctions, has intensified the economic recession. It is, thus,
recommended to accurately measure the adverse effects based on the field of
activity in different sectors of the economy. Then, according to the amount
of damage inflicted on different sectors of the economy, support packages
such as tax reduction or exemption and increase subsidies should be taken
into account. Appropriate policies are also needed to strengthen investment
in various sectors of the economy. This requires stability in monetary and
fiscal policies. Credit protection policies such as offering low-cost facilities,
either with long-term repayments or with delays, should be considered by
policymakers. Given the current situation, it is better to reinforce electronic
services.

Keywords: Corona virus, Economic sectors, DSGE model.
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Introduction: In recent years, the use of financial sanctions has been
unprecedented. Financial sanctions aim to exert economic pressure in order
to change the political behavior and the performance of governments under
sanction. The economic sanctions were imposed on Iran's economy in 2006,
and further restrictions were put on Iran's access to the financial network of
the United States. The financial sanctions were intensified in 2011 under the
pretext of nuclear and human rights issues. Sanctions also reduced the share
of capital expenditures in the budget and the government expenditures for
safety net. When the government faced a budget deficit and the imports
became more expensive, the resulting inflation increased the cost of living
for the low-income groups. Therefore, financial sanctions adversely affected
the poor due to the disruption of financial flows. Generally, during sanctions,
the government budget deficit can deteriorate income inequality. Sanctions
can not only block the financial transactions of a country and deter
investments but also pose trade barriers; it leads to increased challenges in
paying for exports and imports. Financial sanctions also affect imports
because they impede the transfer of money, which leads to a shortage of one
or more goods. In these circumstances, the sanctioned country tries to
replace the import of goods from other countries in order to circumvent the
sanctions; But this also causes a shortage of goods and increases their prices.
Thus, economic sanctions reduce the supply of necessary goods. Rising
prices, especially commodity and food prices, in turn, can increase
inequality.

Sanctions reduce the import of health and pharmaceutical products, and, as a
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result, citizens' access to these goods is reduced; most of all, the vulnerable
segments of the population are affected, especially women, children and the
elderly people.

Sanctions on imports through capital goods and intermediaries reduce
domestic production, employment and income, which leads to an increase in
absolute poverty and a reduction in exports of labor-intensive goods. This, in
turn, reduces the level of income and employment in the target country and
leads to increased inequality.

In Iran, the decline in non-oil exports happened by the above-mentioned
mechanism. in addition to it, there occurred reductions in oil exports and the
government foreign exchange revenues. Sanctions have strong effects on
economic aspects, including reduced government investment, depreciated
exchange rates, declined government spending and possibly reduced safety
net payments. These changes can increase inequality.

Methodology: We examined the impact of financial sanctions on income
inequality in Iran over the period of 1991-2017. To this end, we used a
Factor Augmented Vector Auto-Regression (FAVAR) model with time
varying parameters (TVP). We utilized MATLAB 2016 to estimate the
econometric model. FAVAR models with time-varying parameters provide
an estimate of the financial sanctions proxy variable (oil revenues) and then
indicate the response functions in the foreign debts of the central bank,
liquidity, economic growth, informal exchange rates, inflation and
unemployment.

Results and Discussion: Iran's economy has been exposed to economic
shocks emanating from financial sanctions and represented by a proxy that
shows the oil revenues fluctuation. A corresponding model was used to
provide an analysis of the impacts of the financial sanctions on the Gini
coefficient. Over time, due to the changes in the coefficients of the variables
in the FAVAR structural model, it was possible to analyze the effects of the
shock on the economic conditions using time-varying parameters (TVPS).
Conclusion: Nonlinear behavior indicates the effectiveness of variables on
the Gini coefficient. Thus, economic growth improves the Gini coefficient
over time, but the other variables adversely affect it. Given that the financial
sanctions adversely affected the inflation rate, exchange rate and
unemployment as well as increased the foreign debts of the central bank, it
can be concluded that the sanctions aggravated the Gini coefficient and
increased income inequality. In fact, the increasing financial sanctions
prevented the transfer of oil revenues and the import of staple goods. It also
raised the inflation rate which led to the higher inequality of income
distribution. Therefore, the sanctions adversely affected the Gini coefficient
and inequality in Iran.

Keywords: Financial sanctions, Income inequality, Space and state models
JEL Classification: Fs1, De3, C22.
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Introduction: Monetary variables serve as the main conditions for economic
stability. In the economy of Iran, liquidity has tremendously grown in recent
years and, by affecting the exchange rate as an important macroeconomic
variable, has led to its volatility. Therefore, identifying the relationship
between liquidity and exchange rate volatility is of great importance from
the perspective of economic policymakers in order to make decisions in
macroplans. This study analyzes the dynamic response of nominal exchange
rate volatility in different states of liquidity growth in the Iranian economy.

Methodology: At first, using the statistics of the Central Bank of the Islamic
Republic of Iran, the quarterly data were extracted of the nominal exchange
rate, liquidity, export price index, and import price index for the period of
1990-2019.Then, the liquidity growth variable was calculated through the
logarithmic difference of that variable. Also, with regard to the terms of
trade from the ratio of export price index to import price index, the nominal
exchange rate volatility was calculated by using MS-EGARCH (1,1), MS-
TGARCH (1,1) and MS-GJRGARCH (1,1) with the norms of std, ged, sstd,
and sged conditional distributions. The results indicated that the MS-
EGARCH (1,1) model with the sstd conditional distribution and the lowest
value of Akaike Information Criterion (AIC) is the optimal model for
calculating nominal exchange rate volatility; Then, the stationary of liquidity
growth, terms of trade and nominal exchange rate volatility were confirmed
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by using Lee and Strazicich test (2003) with two structural breaks. Using the
linear vector autoregressive model, the optimal interval length of the model
was found to be 4. According to test conducted by Hansen (1999), the
number of regimes turned to be 2. As a result, the threshold vector
autoregressive model (TVAR) with two regimes was used to investigate the
effect of the liquidity growth and terms of trade on the nominal exchange
rate volatility.

Results and Discussion: Considering the nominal exchange rate volatility as
a threshold variable with the value of 12.57, the results indicate that, in the
low regime of the nominal exchange rate volatility, lagged liquidity growth
does not have a significant effect on the nominal exchange rate volatility.
However, by exceeding the threshold and being in the high regime of
nominal exchange rate volatility, the lagged liquidity growth have positive
and significant effect on nominal exchange rate volatility, because the
growth of liquidity as an expansionary monetary policy leads to growth in
demand for goods and services. Because the supply of goods and services is
limited in the short time, this leads to inflation and the exchange rate
volatility increases. Also, the terms of trade reduce the nominal exchange
rate volatility in the high regime, which is consistent with the findings of
Chipili (2012). In addition, in order to explain the dynamics of liquidity
growth and nominal exchange rate volatility, the Markov Switching Vector
Autoregressive (MSVAR) model was used. The results show that, in the
equations of the nominal exchange rate volatility and liquidity growth, the
autoregressive coefficients are significant in both regimes. The results of
Granger causality test based on MSVAR equations indicate that, in the low
regime of the nominal exchange rate volatility, liquidity growth is not the
Granger cause of this volatility, while liquidity growth is the Granger cause
in the high regime. The terms of trade are also the Granger cause of the
nominal exchange rate volatility in the high regime. According to the results
of the study, in the high regime, the growth of liquidity and terms of trade
are effective in the volatility.

Conclusion: If the liquidity is directed to production according to the
guantity theory of money, the volume of production increases and part of the
liquidity effect will be neutralized. Otherwise, speculators and traders in the
market assets such as gold, currency and housing will increase the price of
these assets as well as inflation and exchange rate volatility in the country;
Also, if the government adjusts its budget deficit through supply-side
policies instead of borrowing from the central bank, it will reduce the
turbulence in the exchange market by reducing the amount of liquidity. The
terms of trade can be improved by factors such as exporting goods to
countries with low elasticity demand, maintaining the monopoly status of the
country's exports, supporting of exporters, and decreasing share of oil in the
country's exports, Therefore, if the liquidity growth is controlled and the
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terms of trade are improved, the nominal exchange rate volatility decreases,
which policymakers consider as a strategic point.

Keywords: Threshold vector autoregressive (TVAR) model, Markov
switching vector autoregressive (MSVAR) model, Markov switching
GARCH (MSGARCH) model, Liquidity, Nominal exchange rate volatility.
JEL Classification: B22, C22, E52, F41.
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Introduction: In order to achieve sustainable development, it is necessary to
actively manage the increasing consumption of water resources. In this
regard, from the economic point of view, possible policies for water crisis
management are presented in the form of increasing the supply and
controlling the demand. For Iran, policy-makers have focused more on the
supply side and the production of water and less on the demand
management.

This study attempts to design a model for the behavioral characteristics of
residential water consumers in terms of their social interactions (i.e., the
effect of social networks on the consumption behavior) and to simulate the
actual water demand in Shiraz City.

Theoretical framework

Description of the base model: Two types of consumption behaviors,
cooperative (C) or non-cooperative (NC), have been considered for
residential water consumers. Using the individual's social environment,
economic and climatic variables (such as temperature) and the diffusion
process model, the tendency to one of these two behaviors is determined.
There is an optimal social consumption for each household according to its
social environment. Depending on the type of the behavior and the optimal
consumption, the household adjusts its demand in the next period. To
determine the agent’s water consumption behavior according to the
corresponding social network, the following utility functions are formulated:
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Uins1 (€ = C) = a X V(i,O)y + MF; 44 )
Uin+1 (€= NC) = b X V(i,NC)p )
Ui,n+1 (NC - C) = a'X V(i; C)n + MFi,n+1 (3)
Uin+1 (NC > NC) = b'X V(i,NC)q 4)
Uint1(Cor NC > C) =1 (5)

These equations illustrate the utility of maintaining or changing household’s
behavior. In these equations, a, b, a’and b are the parameters of the model.
V(i,C), and V(i,NC),, are the proportion of neighbors of agent i with the
behavior of C and NC, respectively, indicating the effect of a neighbors’
behavior on the behavior of an agent. The first right-hand part of the above
equations represents the social pressure. The modification factor (MF; ,,14) is
the effect of the other factors on the household’s choice of behavior and
measures the pressure to have behavior C.

Optimal water consumption affected by social network: When there are
V neighbors, the optimal consumption is obtained by solving the following
minimization problem:

v (6)
Min Z W(k)\/(Di* — Dk)2 + U — Ix)?

k=1

s.t min{ D;, D} < D; < max{D;, Dy} k=12,..,v

I.: Neighbor’sincome  I;: Household’s Dj:  Neighbor’s  water
w(k): Weight income consumption per capita
coefficient.

Household’s water consumption adjustment: The model assumes that
agents compensate for a percentage of the gap between their consumption
and their optimal water consumption in each period, according to the utility
that they obtain from their social network.

This study is based on the data from 1000 household water users in the
residential areas of Shiraz. In each residential cell of 300 x 300 square
meters in the city, a household is selected to represent all the consumers in
that geography. The present study minimizes the root mean square error
(RMSE) between two sets of simulation data and real data, as a criterion for
calibration. The data from 2005 to 2016 are used for the calibration process,
and the data from 2017 to 2019 are used to validate the model.

Results and Discussion
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Advertisement scenarios: Simulated advertising scenarios show 10, 20, and
30 percent of increase in advertising expenditures to encourage consumers to
behave cooperatively. In 2032, the rate of reduction in per capita
consumption, compared to 2019 and according to each scenario, will be 400,
950 and 1270 liters, respectively. The difference from the baseline scenario
is more than these values. Also, the percentage of the people with
cooperative behavior in the system will improve and reach 61, 73 and 81%,
respectively.

Scenarios of coercive behavior: The coercion scenario includes situations
in which the government can, by legal or technical requirements, force
households with per capita consumption more than 54 or 55 cubic meters, or
only non-cooperative households with the consumption more than 54 or 55
cubic meters, to cooperate.

In these scenarios, the order of the best results obtained to reduce
consumption is as follows.

A- Forcing consumers with non-cooperative behaviour and consumption
above 54 cubic meters

B- Forcing consumers with consumption above 54 cubic meters

C- Forcing consumers with non-cooperative behaviour and consumption
above 55 cubic meters

D- Forcing consumers with consumption above 55 cubic meters
Conclusion: The results show that an increase in advertisement can improve
the percentage of people with cooperative behavior to reduce consumption.
Also, in the case of forcing consumers to adopt saving behavior, it is not
necessary to force all the consumers (above a certain threshold of
consumption), but it is better to force only those with non-cooperative
behavior (and with consumption above a certain threshold). Following the
behavior of a neighborhood network will distribute the cooperative behavior
throughout the system and, therefore, cause proper saving in the total water
consumption.

Keywords: Water consumption, Diffusion process, Social interactions,
Advertising and coercion.

JEL Classification: Q25, C63, D12, Q33.
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Introduction: Economic growth and development require greater use of
human, physical, and natural resources to increase production and per-capita
income. In fact, environmental degradation has been the primary product of
man’s efforts to secure improved standards of living for the growing number
of people. The extent of environmental degradation is linked to human
population size and the quantity of natural resources available per person.
Rapid population growth, intensification of agriculture, uncontrolled growth
of urbanization, and industrialization play important roles in resource
depletion, waste production and environmental degradation. The increasing
population and growing affluence have resulted in rapid growth of energy
production and consumption and, thus, the environmental effects like ground
water and surface water contamination, air pollution and global warming.
All of them are of growing concern due to the increasing levels of
consumption. The many problems that are now evident emphasize the urgent
need to reassess the status of environmental resources. Based on the
evidence, definitive plans must be developed to improve environmental
management now and for the future.

The importance of non-renewable energy is not only because energy is an
input of production and its consumption facilitates the production but also
because it is a major source of carbon emission, leading to environmental
degradation. In fact, the increased use of energy, especially from carbon-
related sources, is associated with a rising level of carbon emission, which is
harmful to environment and human health. Then, one of the major problems
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of mankind is to combine the energy consumption and to have respect for
environment. The present paper is an attempt to study the effects of
increased production on energy consumption and the energy content of
goods and services of different economic sectors in Yazd Province.
Therefore, the energy footprint index is briefly introduced and, according to
the theoretical framework, the fossil energy contents of the economic sectors
in the province are calculated for 2011.

Methodology: Considering that the main objective of the present study is to
assess and calculate the use of energy in different economic sectors of Yazd
Province and since there are interrelationships between economic activities
and energy consumption, we use the energy footprint indexes for domestic
and foreign trade, i.e., exports and imports, and a regional input-output
model to calculate the energy contents of goods and services of various
economic sectors in the province. To this end, in the present study, the
Industry-Specific FLQ (SFLQ) method is used based on the national input-
output table of 2011 to compute the input-output table of Yazd Province in
20 sectors defined by the Statistical Center of Iran.

Findings: Information on the domestic energy footprint at the level of
economic sectors in Yazd Province shows that the sectors "Other services",
"Manufacture of fabricated metal products except machinery and equipment"
and "Other food, beverage and tobacco™ have the highest share of the fossil
energy content in the final domestic demand of the province. Also, the study
of the content of fossil energy in the export of goods and services shows that,
in 2011, the amount of fossil energy exported through goods and services out
of the province was 699,979,025 tons. The findings indicate that the "other
services" and "manufacturing of metal fabricated products except machinery
and equipment” sectors have the most traces of the export energy. Also,
some sectors, such as "construction” and "transportation”, have a small share
in the export energy footprint due to their export value and low increasing
coefficients. From the sum of the values of each section in the matrix of the
energy footprint for imported intermediate and final goods, 20% of the total
energy footprint of the imported goods and services is related to the final
import energy footprint, and the remaining share belongs to the intermediate
import energy footprint. The "building™ and “transportation” sectors have the
highest fossil energy content, respectively. The sections "Manufacture, repair
and installation of computer products and manufacture and repair of
electrical appliances™ are in the last ranks due to their lower import values
and lower energy increasing coefficients. Finally, the trade balance of energy
footprint was calculated, which showed a difference between the exports and
imports of virtual energy at the level of economic sectors. Although
comparative and competitive advantages should be considered in exports and
imports, the importance of virtual energy in competitive advantages has been
ignored in the country. Therefore, virtual energy should be considered in the
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production of goods and services to get their competitive advantages known
to the outside world. The findings indicate that Yazd Province is an importer
of net fossil fuels. In other words, only seven sectors have a trade surplus of
fossil energy content.

Results and Discussion: Despite the special importance of energy content
(energy footprint), the number of national studies conducted in this field is
very small. The energy footprint index at the macro level is less accurate
than its measurement at the sectoral level. The results of the research
indicate that Yazd Province is a net importer of net fossil fuels. In other
words, only seven sections including "crude oil, natural gas and other
mines", "other food, beverage and tobacco products", "manufacture of
rubber and plastic products", "manufacture of non-metallic mineral
products", "manufacture of fabricated metal products except machinery and
equipment”, "manufacture, repair and installation of subsidized products and
manufacture and repair of electrical appliances", and "other services" have a
positive energy footprint trade balance. The findings related to the trade
deficit of fossil energy contents in most economic sectors of the province
indicate that the industrial and production activities over there are at a low
level. In other words, the trade deficit of the province proves that the
structure of the province's economy depends on the outside world.
Keywords: Energy, Input-output table, Yazd.

JEL Classification: R, Q4, C67.
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Introduction: The impact of ICT on the economic and social development
of countries has been studied over the past three decades using different
methods and data in different time periods and at national or international
levels. Studies show ICT, at the macro level of productivity and economic
growth, has been impressive. The ambiguity of ICT productivity was first
raised by Robert Solo in 1987. For this reason, it is also known as "solo
ambiguity”. "We see computers everywhere except in productivity
statistics”, he said. In the 1980s, most studies reported a negative
relationship between productivity at the economy level and the IT
workforce. However, in the 1990s, further research findings highlighted the
positive and significant effect of ICT on productivity and economic growth.
Therefore, the effects and consequences of ICT have been discussed by
researchers since the 1990s. The purpose of this study is to examine the
productivity growth in all production factors, short-term productivity
growth, direct, indirect and total ICT shares as well as the average ICT and
non-1CT shares of productivity growth.

Methodology: This research is applied in terms of purpose and descriptive-
analytical in terms of data collection. The study aims to explore the
relationship between ICT and the productivity growth of all the factors of
production. A historical study of the correct measurement of the share of
inputs in production shows that there are complex tools and methods in this
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regard, one of which is growth accounting. Using it, one can calculate the
share of technology or the growth of technology in progress, which is equal
to the growth of productivity in all the factors of production and is known as
"solo waste". Solo waste is the share of productivity in GDP obtained by the
difference of the growth of labor and capital from the growth of output. This
study evaluates, compares, and analyzes the variables considering growth
accounting and the research model of Oliner and Seichel (2002). For this
purpose, application is made of the survey results of the industrial
workshops of more than ten employees at the level of two-digit codes of the
Statistics Center of Iran in the period 2006-2016. The following equations
are used to calculate the total productivity growth of the short-term factors of
production:
MFP = Y- (o™ jep+ o<t ky+ atL)
MFP

” — Hnit
MFR = (1+ B(1+0))
Also, to calculate the direct and indirect ICT shares, the following equations
is used: oct® ey, , BIE(1+ 0) MEPie( pnic)
The variables and formulas are fully explained in the text of the article.
First, using the data available on the website of the National Statistics Center
of Iran, the nominal value added, the compensation of services and the
number of employees, the total price index is extracted by years. Also, using
relation (6) the real value added is estimated, and relation (5) calculates the
growth of the real value added and the employees. Equation (7) serves to
calculate the share of labor force, and then the data on the payment of
communications and telecommunications costs are extracted from the site of
the Central Bank. Equations (8) and (9) calculate the ICT share and
relationship as well as the share of non-ICT, respectively. Equation (9) also
extracts the data from the website of the National Center for Total
Investment and ICT Statistics. Relations (10) and (11) along with the
explanations of the capital inventory section calculate the growth of real
capital inventory of ICT and non-ICT. We now calculate the productivity
growth of all the factors of production in the studied years. From Equations
(14) and 17-13 and the explanations of the short-term productivity growth,
we calculate the short-term productivity growth separately in the studied
years. This paper presents the table of the average productivity growth for
the total factors of production, the short-term productivity of ICT and their
ranks in terms of the type of industry as well as the corresponding charts.
Results and Discussion: Calculations show that only 6 out of 23 industries
have experienced total factor productivity growth. The highest productivity
growth of the total production factors is in medical, food and beverage,
clothing, leather and bags, and in the paper industry, while the lowest is
related to tobacco, furniture, printing, chemicals and coke. Calculations also
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show that 15 out of 23 industries have experienced short-term productivity
growth. This shows that the response of most economic sectors to ICT is
positive in the short term. The most growth of short-term productivity is
related to food and beverage industries, clothing, leather and bags, medicine
and paper, but the lowest occurs in the printing, tobacco, tobacco and
chemical industries, chemicals, office machinery and recycling. The
equation k;, ocit calculates the direct share of ICT, Equation (16) the indirect
share of ICT and Equation (24) the sum of ICT shares. Then, the tables of
the average direct, indirect and total ICT shares by years and types of
industry are compared. At the end, the table of the average shares of labor
force, ICT capital and non-ICT capital are compared according to the type of
industry.

Conclusion: The share of ICT in the productivity growth of all the factors of
production and short-term productivity growth varies according to the type
of industry. This share has been very small and even negative in some years
and in some economic sectors. The averages of the direct and indirect shares
as well as the total ICT are negligible. Moreover, the indirect share is less
than the direct share. The average share of the non-ICT capital is higher than
that of labor and the ICT capital during the mentioned period. The difference
is significant regarding the average share of the ICT capital.

Keywords: ICT, Total productivity of production factors, Economic sectors
of Iran.

JEL classification: 033, 047, L60.
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Introduction: Collateral constraints cause an asymmetry in the relationship
between the assets of firms and households and economic activities and are a
central mechanism to explain the economic volatility. When housing wealth
is high, collateral constraints are slack, and the sensitivity of borrowing and
spending to changes in house prices is small. Conversely, when housing
wealth is low, collateral constraints are tight, and borrowing and spending
move with house prices in a more pronounced manner. Collateral constraint
leads to a kind of friction in the financial markets and affects the behavior of
households and firms as well as the performance of the banking system. The
type of mortgage collateral can be one of the limitations of financing for
firms in the economy. The Basel Il agreement emphasizes the importance of
the type and the amount of collateral for lower performing firms. Contrary to
the Basel | agreement, which treats firms equally in this regard, the Basel 1l
agreement stipulates that, if a bank engages in a riskier activity, it must
invest more of its capital in order to maintain the bank's stability. Increasing
the risk of the borrower customer increases the amount of overdue
receivables of the bank and increases the amount of storage in the bank's
capital. In this case, when the amount of non-current facilities in the bank
increases, the only source that the bank can use to return its resources is the
relevant documents. Therefore, the bank prefers to enforce some collateral.
The purpose of this article is to investigate the role of collateral constraints
in the banking system and their impacts on the performance of the banking
system. Regarding collateral constraints, the trend of research in the
literature following Kiyotaki and Moore (1997) has stressed the importance
of the link between the value of borrowers’ collateral and their access to
funds in amplifying the economy’s response to shocks. The core of our
analysis is a standard monetary DSGE model augmented to include a
housing collateral constraint along the line set by Kiyotaki and Moore (ibid),
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lacoviello (2005), and Liu et al., (2013).

Methodology: We discuss the collateral constraint effect on banking system
and macroeconomic variables in two steps. First, we construct a general
equilibrium model and estimate it with Bayesian likelihood methods. The
estimated model implies that collateral constraints become slack during
economic volatility. In this study, a dynamic stochastic general equilibrium
model is used for the period of 1990-2020. Different central banks consider
different combinations of pricing-based policies, collateral and quantitative
restrictions to manage their credit supply. In general, the conditions that
justify the use of these options are mainly based on the preferences of central
banks regarding credit and systemic risk, liquidity management technologies
and the cost of credit documents.

In order to model the collateral credit limit, two scenarios have been
considered. In the first one, it is assumed that the banking system does not
show any reaction to the performance of the credit-receiving enterprise. But,
in the second scenario, the corporate profit function is included in order to
show the impact of the bank participation in the loans granted by the banking
system and the real participation in economic activities.

Results and Discussion: The theoretical and empirical results of this
research show that changes in the prices of assets can produce asymmetries
that are economically and statistically significant. We now consider whether
these asymmetries are also important for gauging the effects of policies
aimed at the credit market. The results obtained from the credit shock in the
model and the comparison of the model scenarios have shown that, if the
bank considers itself as a real partner in the credit activity, it is far from the
situation in which to act only as a financial intermediary. Also, if the firm is
unable to repay its debt, it will be more profitable and its effects on
macroeconomic variables such as production, investment and reduction of
bank operating costs will be better.

Conclusion: In this paper, we provide a theoretical framework for the
analysis of banking system performances in the presence of financial
frictions and in the form of collateral constraints and a monopolistically
competitive banking sector. In our economy, consumers are divided into
households and firms who serve respectively as savers and borrowers. The
resulting credit flows are intermediated by banks, which have some
monopolistic power in the loans market and set optimal lending rates
accordingly. The results obtained from the credit shock in the model and the
comparison of the model scenarios have shown, if the firm is unable to repay
the debt, it will be more profitable and its effects on macroeconomic
variables such as production, investment and reduction of banking operating
costs will be better. According to the results, it is suggested that the country's
banks refrain from applying formal contracts in the form of banking
contracts only due to short-term returns; instead, they should implement
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banking contracts in a real way and participate in the bank's activities in the
long run. They will, thus, have a relatively higher profitability.
Keywords: Credit shock, Collateral credit, Bank arrears, Islamic financial
instruments, Dynamic Stochastic General Equilibrium model.
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