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Abstract
The ‘Subsidy Targeting Project’ was introduced by the government of Iran in 2010 to ease the
impact of removing price subsidies (carried out as part of recent economic liberalization
reforms). Under this scheme, regardless of their socio-economic characteristics, Iranian
citizens residing in Iran receive the same amount of cash rebate (currently 455,000 Iranian
Rials per month). This paper uses the equivalence scales approach to query the fairness of this
policy exercise. We use Iran’s Household Expenditure and Income Surveys datasets for 19842007 (compiled annually by the Statistical Centre of Iran) to estimate the Engel-curve-based
equivalence scales which take account of the main household features: size, geographic
location, and a number of characteristics of head of household. Our estimates suggest a clear
profile of redistribution which questions the fairness of disregarding households’
characteristics in such a large scale redistribution exercise which was primarily designed to
offset the welfare impacts of removing price subsidies.
Keywords: Cluster regression, Demographic features, Engel curve, Household
equivalence scale, Iran
JEL Classification: I30, I31, I32, I38
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1. Introduction
Depending on their circumstances, Iranian households can be entitled to
financial support from various sources within the context of country’s welfare
state. However, an examination of the approach followed by the relevant
authorities (from official, charitable or religious institutions) reveals that
circumstances exist in which the distribution system lacks the essential
characteristics that are required from a sound practice and an equitable welfare
state. The purpose of this paper is to highlight the recent case of redistributive
policy involving the reduction of subsidies on essential goods, through using
the household survey data for 1984-2007 for which the raw data comes from
the Statistic Centre of Iran to illustrate the need to modify the current official
redistribution welfare policy substantially.
The welfare system in the Islamic Republic of Iran is quite complex with
various governmental, non-governmental and par-governmental welfare
organizations operating side by side. Examples of these include the state
welfare organization (Behzisti), the charitable trusts established mainly after
the 1979 revolution which operate independently from the government, e.g.
Imam Khomeini Relief Committee (IKRC), Foundation of the Oppressed, etc.
and other government dependent but non-governmental organizations such as
the Social Security Organization (SSO) and Medical Services Insurance
Organization (MSIO). These institutions provide a variety of services, from
health care to housing, education and pensions and some financially aid
eligible. Therefore, we require a system for assessing who should be paid and
how much.
The SSO, which has been active for more than 50 years, is the largest
social insurance institution in Iran. It covers the greatest proportion of the
country’s population: 27,890,1461 people were covered in 2005, which is 41%
of the population in that year 2 . According to the country’s social security
Social Security Organization statistical information for 2005, obtained from their website at
http://www2.tamin.org.ir/web/sso-en/gi/gs
The population for year 2005 was obtained from the Economic Time Series Database of the
Central Bank of Iran site at http://tsd.cbi.ir/ and the proportion was calculated.
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legislations, any person who earns a living by working is entitled to receive
coverage for himself and his dependents through this organization. This
includes salaried workers, wage earners and self-employed people. The
premium for each insured person is 30% of his total income broken down into
contributions made by the employees (7%), their employers (20%) and the
government (3%). The SSO covers for unemployment, medical care,
pensions, maternity leave, disability and sickness among other things.
Retirement benefits (pensions) paid by the SSO are not fixed and pensions are
increased almost every year in line with inflation. The amount by which
pensions are increased is also based on the minimum and maximum wage set
by the government each year. No other factors are taken into account in
adjusting the benefits.
The IKRC is one of the country’s largest charitable organizations and is
guided directly by the office of Leadership1. Its function is to support poor
families by providing them with financial assistance and services. According
to IKRC’s 2009 annual statistical report2, the institution provided coverage for
more than 11 million people across Iran. IKRC’s income (revenue) comes
from donations made by the Iranian Leader (from funds at the disposal of the
Office of Leadership), the public (through, e.g. alms boxes and other
donations), government funds and IKRC’s own business activities. Its total
income was 4093.4 billion Iranian Rials (approximately 415 million US
Dollar3) in 2009, 27.9 % of which came from charity boxes, 5.1% from other
donations made by the public, 21.7% revenue from committee’s businesses
and 45.3% from other sources. Additionally, it also had other incomes
amounting to 2349.4 billion Iranian Rials from unrecorded sources which
Constitutionally the Office of Leadership is the highest official in the Islamic Republic of
Iran; Article 113 defines the status of this office and Article 110 outlines Leader’s
responsibilities and authority.
All statistical information obtained from the Imam Khomeini Relief Committee annual
statistical report (2009), available at http://www.emdad.ir/gozareshat/amar.asp (Farsi).
The exchange rates used in the conversion of Rial to US Dollar is these explanations
correspond to either the annual average rate or the spot rate at the date, as relevant, obtained
from central bank of Iran http://www.cbi.ir/exrates/rates_en.aspx.
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were not entered in the accounting documents due to lack of records.
IKRC’s income has increased substantially over the years, by 213.6% from
2005 to 2009.
The majority of Iranians is Muslims and as such is under religious
obligation to make mandatory donations (Zakat, Khoms, and Fitra). These are
usually paid to the local clergymen or imams and are redistributed among the
poor. This is yet another example of the cash distribution in the Islamic
country of Iran. Those eligible for payments are decided upon according to
the Sharia laws of Islam. However, the amount paid is not specified and is at
the discretion of the clergyman in charge. The clergymen are also in a position
to use their discretion in distributing any other non-obligatory charitable
donations that they receive. In addition to Zakat, Khoms and Fitra, there is a
perpetual form of charity called Waqf which is a religious endowment in Islam
whereby a person donates an asset, usually a property, to be held and managed
(but not sold) by a charitable trust and its proceeds be used for charitable
purposes (which may or may not have been specified by the donor). Waqf is a
common practice in Iran, and its perpetual and redistributive characteristics
inspire sustainability.
The above explanations involve examples of direct (either one off or
regular) lump-sum payments to households which, in most cases, are
discretionary and lack a sound system based on principles of welfare
economics. In addition to such direct lump-sum payments, a major component
of the welfare system in Iran is based on subsidy schemes whereby the
government ensures prices of certain necessities  e.g. foodstuff such as
wheat, milk, sugar, rice, etc. and utilities such as fuel (including petrol, gas
and gasoline), water, electricity, etc. respectively amounting to 4% and 10%
of GDP in 2003, see Hakimian (2008, p20 and 21)  do not exceed the so
called “affordable thresholds”. Until recently, these schemes were
implemented by successive regimes/administrations without any compromise
and were considered as ‘priority items’ in government budget. However,
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following the approval of the Subsidy Targeting Act by the parliament in
2010, the government started cutting price subsidies for energy and food-stuff
and replaced them with direct lump-sum subsidies. This Act, which was
legislated on the 5th of January 2010, has 16 Articles and 16 Clauses. Subject
to Article 1 of this act, the government is required to reform its energy prices
to generate between 100 billion and 200 billion Iranian Rials (approximately
10 to 19 billion US Dollar) in revenue (Clause 3). Article 7 clearly states that
the government ought to distribute 50% of the net revenue thus generated in
the following two ways: (i) Monetary and non-monetary payments to head of
households based on their incomes; and (ii) Implementing extensive social
security programs. In Article 7 (1), the government was given three months
from the date of the legislation to present the necessary guidelines to specify
how much and in what way these payments would be made to households.
The Subsidy Targeting Act was implemented on the 22nd of December 2010,
when the government reduced the price subsidies of energy products  petrol
price rose from 4000 (0.38 US Dollar) to 7000 Rials2 (0.67 US Dollar), gasoil
price from 160 (0.01 US Dollar) to 3500 Rials (0.34 US Dollar)  and at the
. The process is outlined in detail in the 5th Five-year Development Plan of the Islamic
Republic of Iran (pages 549-557), available from http://www.spac.ir/Portal/File/ShowFile.
aspx?ID=90fa4381-ca1c-4d41-885a-8e889d572e3d (in Farsi). As mentioned in Chapter 2,
the structural adjustment policies of the IMF replaced the 1 st Five-year Development Plan
with recommendation for implementing free market policies. Guillaume et al. (2011)
provide a detailed account of the economic and technical issues involved in the planning
and implementation of the recent reform that eliminated (or drastically reduced) the subsidy
for domestic energy and agricultural prices and recommend, amongst other things, that “the
main immediate challenge facing the authorities is, however, to allow a progressive passthrough of higher energy prices by eliminating administrative price controls and reducing
excessive and arbitrarily set import or export tariffs, while controlling inflation by
coordinated and tight credit, fiscal, and exchange rate policies. Maintaining
macroeconomic stability is essential to avoid a rapid erosion of the benefits of the reform.
At the same time, new product prices should reflect the adjustment in product mix from
Iranian companies and changes in consumer demand away from products and services
requiring a lot of energy towards more energy-efficient goods and services” (pp. 21-22).
http://www.bbc.co.uk/persian/iran/2010/12/101218_ ahmadinejad_subsidies.shtml (in Farsi)
is the source used for this price.
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same time paid every registered Iranian household (72 million individuals
have registered to date) 445,000 Rials (43 US Dollar) per month for each
member of household in lump-sum. These payments have continued in the
form of monthly direct debits and the amount has increased to 455,000 Rials
(44 US Dollar) per household member. Obviously, in principle, this extra cash
would help to increase the welfare of the household as it increases its
disposable income. However, since it does not take into account households’
demographic features (e.g., size; number, age and gender of children; age and
gender of head of household; residential features; etc.) and its level of income,
the policy is unlikely to be equitable.
Given that this project was the biggest of its kind in the history of the
Islamic Republic of Iran, and that it is bound to affect the well-being of a large
proportion of the population, it is rather surprising that it was introduced in
such haste and without thorough planning. The least one would expect of such
practices is that they take account of the two most basic household features (i)
sizes, and (ii) areas of residence. But an appropriate redistribution policy will
have to go beyond this and use the household equivalence scales which are
one of the most useful tools developed in welfare economics. This is because
they can be used to estimate the amount by which incomes of different types
of households ought to be adjusted so as to bring their welfare to the level
enjoyed by a reference household type (representative household), where
socioeconomic and demographic factors are used to classify household types.
Equivalence scales can also be used to determine how to redistribute a given
amount of money among households such that any change in their welfare
levels are taken into account - for instance, when compensating financially for
losses incurred due to implementation of new government policies or as a
result of major mishaps or natural disasters, etc. It can therefore be argued that
the recent Subsidy Targeting Project in Iran (as well as other welfare-based
benefits or payments such as those mentioned above) would be improved by
making use of equivalence scales in estimating the amount that each
household type receives. In this paper we use the Household Expenditure and
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Income Surveys (HEIS) of 1984-2007, obtained from the Statistical Centre of
Iran (SCI) which is the organization responsible for conducting these surveys.
We show that the picture which emerges where demographic features such as
household size and geographic location and some characteristics of head of
household are taken into account suggests that the current system of
redistribution followed by the Subsidy Targeting Project (which pays the same
amount to each member of all types of household regardless of their
characteristics) needs to be modified substantially.
This paper is organized as follows: Section 2 reviews the relevant
theoretical studies and gives a summary of a selected number of recent applied
studies. Section 3 gives the results which include the augmented Engel curves
for rural and urban households. In Section 4 the different household
equivalence scales are estimated using the Engel approach. Section 5 gives the
conclusion and anticipates the analysis carried out in this paper.

2. The Background and a Brief Review of the Relevant Literature
An equivalence scale is a measure of the cost of living of a household of a
given size and demographic composition relative to the cost of living of a
reference household when both households attain the same level of utility or
standard of living (Lewbel and Pendakur, 2006). In other words, an
equivalence scale is simply a coefficient showing the ratio of the cost of living
of a given household to the cost of living of a reference household as long as
both households enjoy the same standard of living or welfare level. Thus,
equivalence scales can be used to estimate the monetary amount a certain
household would require in order to maintain the same level of welfare as
before when its circumstances change. This change in circumstances could be
due to an alteration in the demographic features of the household (e.g., a new
baby, or even a move from urban to rural area) or might be the result of a new

8
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policy affecting the household (e.g., introducing child benefits, eliminating
price subsidies, etc.).
The history of equivalence scales dates back to 1895 and Engel’s
observations of the relationship between households’ income and their share
of expenditure on food. He suggested that since it was observed that, for any
given household composition, richer households on average spent a relatively
smaller proportion of their income on food (compared to poorer households),
the inverse of food expenditure shares could be taken as a welfare indicator
for comparing households. Based on this observation, households of different
size or composition which have the same food expenditure shares are taken to
have the same level of welfare. Therefore, equivalence scales derived using
the Engel method are basically ratios of incomes of two households with the
same food expenditure shares. More explicitly, consider two households
which are indicated by subscripts h=1, 2 with size s2  s1 and income y2  y1
. If these households have the same food expenditure shares, w2  w1 then the
income ratio y2 / y1  1 can be used as the equivalence scale since it gives the
multiplier which adjusts the income of household 1 when its size grows from
s1 to s2 so that it can maintain its welfare level intact.
This method of calculating the equivalence scale is based on the Engel
curve which can be argued to be a specific, restricted, representation of the
Marshallian demand curve where prices are held constant and demand varies
with income. The first models of this type proposed for empirical analysis can
be found in Working (1943) and Leser (1963) which postulated a general
functional form

Ei ,h
Eh

 wi ,h  ln Eh , Dh 

(1)

where the subscript i refers to the category of expenditure (food, etc.), Ei is
the actual expenditure on category i, E is the total expenditure on all goods
and services, Eh 
Ei ,h , and D is a vector of socio-demographic variables


i
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(size, age of children, location, head of households characteristics such as
education and employment status, age, gender, etc.). The shape of the Engel
curve for category i would therefore depend on the functional form of wi .
Paris and Houthakker (1955) found that essential goods and luxury goods
could be appropriately modeled using a semi-log and a double-log regression
equation, respectively, i.e.

E1,h  1  1 ln Eh  u1,h ,

h  1,..., H

ln E2,h   2  2 ln Eh  u2,h , h  1,..., H

(2)

(3)

where subscripts 1 and 2 refer to essential goods and luxury goods respectively
and ui is a random disturbance term. Bewley (1982) proposed using the
double-log model in (3) above for all types of goods but re-parameterizing it
so that the dependent variable is expressed as the expenditure share, thus in an
N-good case we use

ln Ei ,h / Eh  i   i  1 ln Eh  ui ,h , i  1,..., N ; h  1,..., H

(4)

Van Ginneken (1982) used the model in (4) for food expenditure and
introduced the household size as an additional explanatory variable. Engel’s
approach has been generalized with respect to the use of share of expenditure
on food, by replacing the latter with ‘food and clothing’, ‘adult goods’, etc.
One of the main shortcomings of the studies based on Engel’s method is
that they fail to take account of households’ socio-demographic features. In
addition, it is argued that Engle’s method does not explicitly correspond to
any well-defined demand system derived from utility maximization or cost
minimization. Hence, other methods of constructing equivalence scales have
See Watts (1967) and Seneca and Taussig (1971) for details.
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been suggested which are based on well-defined demand systems and involve
demographic variables [e.g., Paris and Houthakker (1955), Barten (1964),
Gorman (1976), Lewbel (1985) and Pendakur (1999) among others. In more
recent literatures, preferences and individual inter-household utilities have
also been taken into account] . In general, however, the existing studies can
be usefully classified on the basis of their empirical focus which may be
divided into the following:
(i) Calculating the cost of living of a household;
(ii) Estimating the cost of living associated with an additional child;
(iii) Choice of the reference household; and
(iv) Measurement of households’ welfare.
The latter is clearly the most crucial issue and one of the main distinctions
between different studies is what they consider to be a good proxy for
households’ welfare. Some express welfare index in terms of the (inverse of)
expenditure shares of certain essential commodities (e.g., Engel’s food
expenditure shares, Rothbarth’s adult goods expenditure shares, etc.) and
others measure welfare in terms of the indirect utility based on expenditure
function approach.

3. Estimating the Engel Curve for Iran
The SCI that was founded in 1952 and the first survey of household budget
from SCI refers to 1963 provided the raw data, but supplied the probability
weights for only a limited number of years. The lack of probability weight for
a year means that data for that year cannot be used in the analysis. This is
because the robustness of any type of statistical analysis depends on the use
of correctly calculated probability weights that eliminate (or reduce) the
sampling bias.2 (We propose a method of constructing the missing probability
. See Jorgenson and Slesnick (1987), Lewbel (1989), Blackorby and Donaldson (1993) and
Donaldson and Pendakur (2004, 2006)
. See Deaton (1997) for an in depth discussion of the technical issues regarding the microeconometric issues involved in the analysis of survey data.
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weights and use this method to construct the weights for the whole period. We
saw that for those years that official weights are provided by the SCI, the two
weights are identical. They are available on request.)
The surveys are conducted annually on randomly chosen urban and rural
households from all regions across the country. In total 264,988 rural and
254,605 urban households were surveyed from 1984 to 2007, an average of
about 11,000 rural and 10,600 urban households each year. The survey data,
which is obtained through questionnaires, contains information on
households’ demographic features, place of residence features, expenditures
and income. The dataset contains information on more than 500,000
households in Iran for a period of 24 years, involving a total of over 370
million data items.
In this section we estimate the Engel curve for Iran using the household
survey data for the period 1997 to 2007. More specifically, for each year
t =1997, 1999, 2001, 2003, 2005, 2007, we estimate different versions of the
regression equation

wh,t  t  t ln Eh,t  uh,t

(5)

By allowing for households’ characteristics, where w and E as before
denote the household-level of food expenditure share and total expenditure,
respectively, and the effects of the socio-demographic factors which are taken
into account are reflected in the coefficient estimates.
Table 1 shows our first set of estimates where we use the full sample and
do not distinguish between households (i.e. no characteristics dummies or
socioeconomic factors are included in the regression equation as additional
explanatory variable).
The estimation method is weighted least squares using the survey
probability weights. Nt is the number of households in the sample. The
numbers in parenthesis are t-ratios based on cluster and heteroscedasticity
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robust standard errors. The pooled regressions include, as additional
explanatory variable, the logarithm of the consumer price index which
captures, to some extent, the impact of inflation across the years (the
corresponding coefficient and t-ratio is not reported but are available on
request). A year dummy was also included in the pooled regression but its
effect was insignificant and hence it was removed.

Table 1: Estimates of the General Engel Curve Coefficients
1997

1999

2001

2003

2005

2007

pooled

ˆt

.0845218
(12.34)

.0829105
(15.86)

-.0918525
(13.38)

-.0948273
(17.83)

-.0979648
(21.16)

-.0968582
(18.41)

-.0907514
(17.14)

ˆ t

1.738806
(16.81)

1.730351
(20.74)

1.877047
(17.11)

1.957894
(21.37)

2.019342
(24.97)

2.015188
(21.15)

31.03167
(0.013)

R2

0.1677

0.1803

0.2565

0.2586

0.2970

0.3024

0.2755

Nt

21809

27343

26844

23088

26796

31179

288533

Source: Author’s finding

All of the coefficients are significant and of similar magnitude over the
years and, as expected, there is an inverse relationship between the w and lnE:
as the total expenditure levels rises the food expenditure share falls, hence
confirming the existence of a robust Engel curve relationship. It is worth
noting that the estimates for  are not dissimilar to those reported in the
literature. For instance, the estimates reported by Liu and Chern (2001) are in
the neighborhood of -0.095, those reported by Deaton & Muellbauer (1986)
for Indonesia are around -0.1, and those presented in Deaton (1997) for India
and Pakistan are -0.12 and -0.1, respectively. The slight positive trend in the
magnitude of estimates for  t suggests that, ceteris paribus, the welfare level
of households have improved over the years.
Given that the equivalence scale analysis based on the Engel curve rest on
the assumption that food expenditure shares are inversely (and monotonically)
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related to the welfare levels, in Table 2 below we depict the behavior of food
expenditure shares over time, separately for rural and urban households of
different sizes. These figures indicate three important points: (i) given they
depict a reduction in the food expenditure share over the years, one might take
this as a preliminary evidence, based on Engel’s observations, for an increase
in the welfare levels of households over the period; (ii) the size of household
matters, as it shifts the food expenditure share considerably; and (iii) the
urban-rural difference is clearly present, as on average the rural households of
all sizes tend to have a higher food expenditure share than urban households.
In fact, as the graphs indicate (on average) the minimum level of food
expenditure share for rural households is larger than the maximum food
expenditure share of the urban households.
Each graph depicted in the above figures shows the non-linear fit for the
corresponding scatter-plots of share of expenditure on food against total
expenditure.
Thus the welfare level of rural households’ is, in general, below that
attained by urban households. In fact, on average, if households’ total
expenditure is proportional to their total disposable income, then urban
households enjoy much higher income levels compared to rural households of
the same size. Since disposable income too is considered as a measure of
welfare (approximating the indirect utility), this evidence further supports the
above findings indicating higher welfare levels for urban households.

14
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Table 2: The Engle Welfare Index, 1997-007

Finally, it is worth noting that as Table 2 shows, the graphs of rural
households’ food expenditure shares (unlike those for urban households) are
falling but at a decreasing rate. This could be taken as an indication that while
there has been continuing improvement in rural households’ welfare level, the
extent of this improvement has been declining over the period. As a result, the
evidence presented in Table 2 illustrates a widening of welfare gap between
urban and rural households. In order to account explicitly for the interhousehold heterogeneities (which affect the determination of the share of food
expenditure, as observed in the above graphs), we augment the Engel curve
regression equation (5) above with different variables representing
households’ socio-demographic characteristics. The dataset we have
processed contains over 22 variables for demographic features. In what
follows, we introduce the most important factors amongst these in a number
of stages. We start with introducing households’ locality and size which we
believe to be the most important factors, hence generalizing the model as:

wh,t  t  t ln Eh,t   t Sh,t  t RU h,t  uh,t

(6)
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Table 3: Estimates of Parameters of Equation (6)
The Engel Curve Coefficients, Allowing for Household Characteristics
1997

1999

2001

2003

2005

2007

Pooled

-.0760156
(15.73)

-.0807464
(17.43)

-.0906661
(23.81)

-.0916729
(21.40)

-.0954811
(32.28)

-.0922549
(23.10)

-.0871255
(24.33)

.0162458
(11.46)

.0175548
(13.63)

.0196724
(17.54)

.0190023
(23.77)

.0182819
(19.79)

.0193272
(10.93)

.0179277
(17.32)

-.1120452
(12.70)

-.0895434
(12.42)

-.0772919
(16.12)

-.0781933
(14.28)

-.0755964
(21.58)

-.07972
(17.90)

-.0839993
(20.79)

1.593557
(22.99)

1.665827
(22.82)

1.81521
(28.75)

1.86888
(24.17)

1.949189
(35.45)

1.908899
(25.69)

14.71354
(1.16)

R2

0.3428

0.3266

0.4074

0.4033

0.4263

0.4337

0.4102

Nt

21809

27343

26844

23088

26796

31179

288533

ˆt
ˆt
ˆt

ˆ t

See notes to Table1.

where S is the household size (total number of household members1) and RU
is a location dummy to distinguish between rural and urban place of residence
(RU=0 if rural and RU=1 if urban). Table 3 reports the corresponding
coefficient estimates.
The above evidence shows that these additional regressors have
significant impacts with the expected sign: the predicted welfare levels turn
out to be higher for urban and/or smaller households. Also, comparing the
estimates in Tables 1 and 3 shows that the inclusion of S and RU raises the R2
of the regression considerably and reduces, albeit slightly, the size
of ˆ for all t, hence correct any biases due to omitting these variable. Next,
. In this study we limit the sample to 0<S<7, hence excluding all households for which S>6.
The specification of (6) and all the regression equations that follow is more appropriate in
the context of interpreting the impact of the size as a simple shift factor that changes the
intercept which is the purpose of the analysis of this chapter. The alternative specification
which takes account of the household size is one in which ln Sh rather than S h is used as an
explanatory variable. The latter allows the re-parameterization so that the dependent
variables are per capita household expenditure and size - see Deaton and Muellbauer (1986)
for an application.
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we generalize the model by introducing two more explanatory variables to
capture the role of the main characteristics of head of household, namely
gender and age of head of household. Hence we estimate

wh,t   t   t ln Eh,t   t S h,t   t RU h,t   t GH h,t   t LH h,t  u h,t

(7)

where GH is a gender dummy (GH = 1 if head is male and GH =0 otherwise)
and LH is a literacy dummy (LH =1 if the head is literate and LH =0 if head
is illiterate). The coefficient estimates for (7) are given in Table 4 and strongly
suggest that these characteristics are pertinent: the coefficient estimates of
these additional explanatory variables are significant and their inclusion raises
the R2 of the regressions. That we find ˆ  0 1 is uncontroversial since one
would expect, a priori, that ceteris paribus a household head’s literacy raises
the predicted welfare level of household. On the other hand, ˆ  0 this
implies that, ceteris paribus, Iranian households with female head are better
off. This evidence can nevertheless be plausibly interpreted by drawing on the
difference in the taste of head that determines the expenditure pattern of
household and postulating the behavioral assumption that women are on the
whole likely to emphasize a more even allocation of expenditure across
various categories and hence spend proportionally less on food relative
to men.
We also find that, amongst the explanatory variables added, the coefficient
for the rural/urban dummy has the highest value, singling out urbanization as
the most important factor. However, this evidence should be interpreted with
care. On the one hand, urban households enjoy a better provision of
infrastructure and the availability of various activities reduces the importance
of food in the budget. This interpretation therefore suggests that the lower food
expenditure share of urban households genuinely captures a higher welfare
level. On the other hand, it is accepted that living in urban areas adds
. For more details we can conjecture that since the coefficient of the literacy of head is negative
(Table 4), in other words it has an inverse relation with food expenditure share, then when
the head of household is literate food expenditure share comes down and welfare increases.

Should all Iranian Citizens Receive the …

17

significantly to certain costs such as commuting, clothing, etc. which implies
the opposite. Whilst the question of the impact of urbanization on welfare, and
hence policies on urbanization and the migration of rural households to urban
areas are important in developing countries such as Iran, these issues lie
beyond the scope of this thesis and we only use this opportunity to highlight
the fact that such questions deserve further thorough investigation.

Table 4: Estimates of Parameters of Equation (7)
The Engel Curve Coefficients, Allowing for Further
Household Characteristics
1997

1999

2001

2003

2005

2007

Pooled

-.0763536
(16.29)

-.0828123
(17.25)

-.0926034
(27.55)

-.0924092
(21.94)

-.0944103
(31.64)

-.0913543
(23.28)

-.0873924
(25.72)

.0142931
(10.44)

.0158819
(12.75)

.0180304
(15.76)

.0176215
(22.45)

.0168644
(18.82)

.0179749
(10.54)

.0163809
(16.32)

ˆt
ˆ

-.1075771
(12.80)

-.0874616
(12.25)

-.075381
(15.82)

-.0759665
(13.89)

-.0721037
(19.37)

-.0767322
(17.24)

-.0811183
(20.13)

.0619941
(13.59)

.0555569
(13.15)

.0521069
(7.33)

.039355
(8.91)

.0343893
(13.99)

.031322
(9.36)

.0438186
(20.28)

ˆ t
ˆ t

-.0199599
(5.00)

-.0084188
(1.97)

-.0089625
(3.37)

-.0088636
(3.36)

-.0189183
(5.27)

-.0175484
(6.38)

-.0145122
(6.68)

1.562119
(23.20)

1.661646
(22.19)

1.812966
(31.68)

1.856629
(24.71)

1.916687
(34.83)

1.881031
(26.02)

14.73676
(1.18)

R2

0.3527

0.3342

0.4152

0.4078

0.4311

0.4379

0.4158

Nt

21809

27343

26844

23088

26796

31179

288533

ˆt
ˆt

t

See notes to Table 1.

Finally, it is worth noting that the addition of the head of household
characteristics do not have a substantial, or noticeable, impact on the estimates
of the slope coefficient ˆt . Hence, as one would expect, these two variables
seem to be orthogonal to the explanatory variables included in equation (6).
The above empirical analysis provides sufficiently strong evidence in
support of our claim that a fair and equitable welfare policy ought to
distinguish between households by taking account of their characteristics
when, for instance, lump-sum transfers are used for compensating the impact
of removing price subsidies. In our analysis so far, however, we have only
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included a subset of the characteristics that are available in the dataset which
are available for all members of the household including the head, on a
maximum of 15 variables among which are age, gender, nationality, literacy
and occupation of household members and their relationship with the head
of household. This is because we wish to illustrate the role of these
characteristics while keeping a manageable number of cases when
constructing the equivalence scale measures which we discuss below.
In order to emphasize that a wider range of such characteristics is pertinent
and that a thorough welfare scheme should fully investigate their empirical
relevance in affecting households’ expenditure patterns, we generalize our
Engel curve regression equation by including more demographic variables
[Locality (rural and urban); gender, literacy and employment status of the head
of household; wife’s literacy; number of parents present in the household;
number of children; number of other males (son-in-law, etc.) and number of
other females (daughter-in-law, etc.). All of variables and their significant
coefficient estimates are available on request]. To conclude, these results show
that the demographic variables play a significant part in predicting welfare
levels, although their effects vary and some variables have greater influence.
This illustrates the complexities involved in evaluating or predicting welfare
levels, as a variety of different factors need to be taken into consideration.

5. Equivalence Scales for Iranian Households
The Engel curve estimates reported above can be used to construct household
equivalence scales is defined: Eh / Er  ES ( h, r )  exp ˆ r  ˆ h  / ˆ
where E refers to total expenditure of household; subscript h refers to one
household (any selected household) and subscript r refers to the reference
household; ̂ and ˆ are coefficient estimations in a regression equation (5).
Table 5 shows our preliminary estimates of these where ˆ h ,t and ˆt are those
reported in Table 3 which only allow for the size and locality to affect the
welfare level of households, that is:
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ˆ h,t  ˆ t  ˆt ln Eh,t  ˆt S h,t  ˆ t RU h,t
w
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(8)

Table 5: The Households Equivalence Scales, 1997-2007

For F1 (the left panel), the reference household is the 4-member urban household for both urban
and rural estimates. For F2 (the right panel), the reference household is the 4-member urban
household for urban estimates and 4-member rural household for rural estimates.
Note: F1 and F2 are based on the same regressions as reported in Table 1 above while F3 and
F4 are calculated using separate regressions for rural and urban households which exclude the
RU dummy.

We have chosen to focus on size and locality only since the results help to
illustrate better the importance of socio-demographic factors. For each of the
years t =1997, 1999, 2001, 2003, 2005, 2007, the bar charts in Table 6 show
the relevance of the household size relative to the reference household.
In figure F1 (on the left-hand-side panel) we have taken the reference
household for each year to be the 4-member urban household that a high
proportion of the population live in urban areas and the average size for urban
households is 4.56 1 . Figure F2 uses as reference household the
4-member urban and rural households separately for each. Thus the ES for
. This calculated by authors from the dataset. Calculations are available on request.
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urban households are identical in both F1 and F2 but, as we shall explain
below, this re-basing of the rural ES and the comparison between the two
figures reveal crucial information for formulating welfare policies.
The results which emerge from examining the above evidence on
equivalence scales (ES) can be summarized as:
(a) In all cases, ES is increasing with size. However, the impact of the
size is (i) less than proportional, and (ii) is larger at higher for bigger
households. For example, on average, when the household size
increases from 1 to 2 members ES rises by 30% but when it increases
from 3 to 6 members ES rises by 90%. One explanation for this could
be the possibility that larger households are generally more mature
and tend to include older children whose food consumption level is
relatively higher. Consequently, the response of ES to size is higher
the higher is the household size. On the whole, these results confirm
the presence of economies of scale for food consumption in Iranian
households1 which is a crucial factor to be considered by the policy
makers.
(b) For urban households, the pattern of ES does not change over the
period considered. This evidence of stability across years is an
important factor for policy makers as it indicates that significant
adjustments are not required over a time span of 10 years.
(c) For rural households, we find three interesting results:
(c1) In all cases shown in figure F1, the values of ES are much larger
than their urban equivalent. This finding is consistent with the
expectations that urban households enjoy a relatively higher
welfare levels and that rural households need bigger
compensation to reach the reference household’s welfare level
which is a 4-person urban household.
. This is a somewhat common phenomenon. See, for instance, Deaton (1997) for similar
evidence on Indonesia. However, as Deaton stresses, the complexity of the relationship
between households’ size and their food consumption tends to vary depending on their
particular circumstances and factors such as households’ poverty level or their rural/farmer
status can alter the relationship significantly.
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(c2) Again as figure F1 shows, the values of ES have been decreased
over the years: they are notably larger in 1997 and have been
decreased in 1999 and then seem to settle to a stable pattern at
lower values in the rest of the period. One explanation for this
finding could be the possibility that prices differ regionally and
that this difference was more enhanced during the years of higher
inflation (the relative graphs are available on request).
Unfortunately, there is no data on regional price levels which we
could use to test this conjecture.
(c3) As figure F2 shows, the discrepancy between urban and rural
households in figure F1 seems to almost disappear when we
change the reference household for the calculation of ES for rural
households. This evidence to some extent supports the points
raised in (c1) and (c2) above.
The main policy implications of the above is that there is a significant
urban-rural dichotomy which needs to be addressed both in terms of welfare
levels as well as the different impact of factors such as inflation at regional
levels. Also, setting aside the urban-rural issue and focusing on the rural case
separately, on the whole a similar policy can be applied to both urban and rural
households and the stable pattern of the ES over the years suggests that these
policies do not need to be adjusted in the short term to even out the different
impact of various factors across the years. However, addressing urban and
rural areas separately has the big disadvantage that the welfare gap between
the two may grow and for this reason policy makers need to pay attention to
both ES calculations presented in figures F1 and F2 to monitor the urban-rural
gap Having illustrated the main issues concerning the calculation and use of
ES by means of analyzing the preliminary ES indices which only take account
of the households’ size and their urban/rural locality of residence, in the rest
of this section we briefly examine the equivalence scales corresponding to the
more general Engel model in equation (7), which we construct using the
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estimates reported in Table 4 (the results are available on request in the form
of bar chart. The reference household used for urban and rural cases: “the 4member urban household with literate male head” and “the 4-member rural
household with male literate head” for rural households. 1). The bar charts
clearly support the existence of economies of scale in Iranian households’
food consumption and show a relatively wide urban-rural difference. But, in
addition, they also indicate that demographic factors do matter: for instance,
the ES coefficients are markedly affected by the literacy and gender of the
head of household. In particular, as one would expect, households with
illiterate head have a relatively larger ES and therefore require a larger
compensatory amount, compared to those with literate head. As for the impact
of the gender of head of household, we find that households with female head
have larger ES which is consistent with the conjecture that households with
male head have a higher average income than those with female head. 2 To
have some idea of this discrepancy in incomes, in the absence of reliable data
on income of households, we also plot households’ total expenditure which
turns to be relatively higher for households with male head (their graphs are
available on request). This evidence would confirm our conjecture provided
that, on average, households’ income is proportional to their total expenditure.
One of the most striking features of the evidence examined so far is the
marked discrepancy between rural and urban households. Given the
importance of this phenomenon for welfare policy, we conclude this section
by a closer examination of this discrepancy. First, in Table 6 we show the
nonlinear Engel curve estimates separately for rural and urban households of
different size.

. The choice of a male head for the reference household was made on the basis of the evidence
that the head figure in the majority of households is male (Calculations are available on
request).
. In addition to their welfare policy implications, these findings also have clear implications
for education and income discrimination policies.
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Table 6: Food Expenditure Share in Total Expenditure, 1997-2007

Each graph depicted in the above figures shows the non-linear fit for the
corresponding scatter-plots of share of expenditure on food against total
expenditure.
These graphs clearly show the Engle law holds for both groups hence
complementing the evidence in Tables 3 and 4 above, in that: (i) an increase
in households’ size shifts the Engel curve upwards and to the right; and (ii)
there is a clear distinction in the behavior of the Engle curves for rural and
urban households. In particular, the difference in the slopes and intercepts of
the Engel curves for urban and rural households indicates that a welfare policy
that treats all households in the same way - by, for instance, paying identical
per capita rebates to compensate for the removal of subsidies - could be biased
in favor of one group, albeit inadvertently.1 To examine this issue
further, we have also estimated the general pooled regression equation
corresponding to equation (7) discussed above by augmenting it with an
. We do not claim that the removal of subsidies would benefit any specific group. The main
argument is that, because economies of scale exist in households, paying identical per capita
rebates would mean that those with larger household sizes would benefit more from these
payments in comparison to smaller households.
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additional regressor whose coefficient reflects the difference in the slope
coefficients for the rural and urban households, namely

wh ,t     ln Eh ,t   RU h ,t ln Eh ,t    ln cpih ,t
  S h ,t   RU h ,t   GH h ,t   LH h ,t  uh ,t

(9)

The only extra explanatory variable is the interaction term between the
rural/urban dummy RU h,t and the total expenditure variable ln Eh,t , whose
coefficient λ, captures the difference in the Engel curve slope between the
rural and urban households.1 The coefficient estimates of different equation
(9) and its restricted versions are reported in Table 7.
As the results show, λ turns out to be statistically significant in all cases.2
Thus, the evidence on the statistical significance of the impact of the interaction
term between the rural/urban dummy RU h,t and the total expenditure variable
ln Eh,t , together with the discrepancy between urban and rural ES that we found
when both ES indices were calculated on the basis of the same reference
household (urban with size = 4), suggest that the formulation of robust welfare
policies require a more careful investigation of how the responsiveness of the
share of expenditure on food to variations in total expenditure is affected by the
urban/rural divide factor. On the whole, our evidence seems to suggest that robust
analysis might require the use of two different slope coefficients, for urban and
rural households when constructing the ES index, in which case the so-called
income-independence property of the ES ought to be relaxed (see the general
theoretical discussion above). This would, in turn, imply that instead of simply
nominating a reference household type one requires to use a reference household
income (or expenditure) level, whose choice would involve a detailed analysis of
income distribution and determination of poverty thresholds. This, however, goes
. Note that as before we have added the consumer price index variable lncpi to account for the
price adjustment across the years.
. The small size of  and negative sign of  in column (I) are likely to be due to the omitted
variable bias problem stemming from the exclusion of the socio-demographic variables. For
a detailed discussion of this type of problem see, for example, the study by Mustard (2001)
on the impact of demographic features on crime.
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beyond the scope of this study and is a future research agenda when utilizing the
full dataset we have constructed in carrying out the research for this thesis.

Table 7: Estimates of Equation (13) Based on Pooled
1997-2007 Regressions

ˆ

(I)

(II)

(III)

-.069979
(-17.97)
-.0061317
(22.43)
.0223544
(3.84)

-.0907891
(19.21)
.0057526
(2.20)
.0521518
(9.56)
.0180607
(16.95)
-.1809659
(4.14)

ˆ

--

̂

--

ˆ

--

--

̂

--

--

R2

1.538121
(27.77)
0.3611

1.722338
(26.11)
0.4105

-.0912283
(20.03)
.0059984
(2.33)
.0528112
(10.12)
.0165162
(15.97)
-.1822315
(4.22)
.0439541
(20.46)
-.0144725
(6.61)
1.703444
(26.69)
0.4161

N

288533

288533

288533

F

455.31
D.F.: 3,27

261.80
d. f.: 5,25

--

̂
ˆ

̂

See notes to Table 2 for general details. F in the last row is the table value of Fratio, corresponding to the restrictions against the general model in column (III),
at 5% critical level with degrees of freedom (D.F.).
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6. Summary and Conclusions
Despite its vast natural resources of oil, gas and minerals (mining), dealing
with the problem of poverty - and inequality - is a serious challenge for policy
makers. This challenge becomes increasingly acute as the authorities
succumb, inevitably, to pressures to liberalize the economy by implementing
free market principles and similar reforms. This is because an unavoidable
consequence of these reforms is their undesirable initial impacts which hit
vulnerable groups. Despite the fact that it may be argued that extensive
welfare programs already exist that target such groups, an examination of the
existing schemes reveals that in most cases they are ad hoc and are not
formulated on the basis of robust economic principles. Our investigation in
this chapter has shown that the Household Survey Data provides valuable
information which can be used to construct systematic and robust measures
for tackling the welfare questions that arise in the context of redistribution of
resources and/or compensation of consumers.
In this paper we have constructed the Engel-curve based equivalence
scales indices for food expenditure shares to illustrate the usefulness of this
approach as well as to highlight some of intricacies involved. We have argued,
as an example of application of this approach, that this approach provides a
more efficient and equitable way of compensating the consumers for the
impact of the removal of price subsidies for fuel and food-stuff than the current
practice of the Subsidy Targeting Project where all citizens receive a given
lump-sum cash which is determined in an ad hoc manner. In addition to taking
account of economies of scale and the role of households’ main characteristics
and allowing for factors such that privileges and opportunities to influence the
distribution of transfers in general, we have stressed that this approach will
enable the authorities to address important issues such as the role of
urban/rural divide when compensating households.
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We acknowledge that the work in this paper is simply a starting attempt
which motivates and informs future research into the formulation of a
systematic, efficient and testable welfare program in connection with projects
that are designed to compensate Iranian consumers.
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Abstract
Monetary policy as a tool for expectations management is believed to be most effective if it can
coordinate the beliefs and expectations of the economic agents. The optimal communication
policy is in an environment where central bank announcements are common knowledge and
abundant information is complete transparency. The above conclusion is altered in the more
realistic situation where economic agents face uncertainty regarding underlying economic
fundamentals combined with strategic complementarity between player’s actions. The optimal
communication policy in a case with imperfect common knowledge is incomplete transparency
or a degree of opacity. Uncertainty about the underlying economic state in the presence of
strategic complementarity is the origin for the emergence of imperfect common knowledge. We
further develop these issues in the context of a Lucas-island model. Full policy transparency in
this setting leads to an economic distortion residing in a wedge between economic agent’s
expectations and optimal fundamental-based allocations—dubbed as over-reaction to the
central bank announcements.
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Introduction
When economic agents decide or act independently, or in other words, agents
make their choice(s) regardless of what others do, having more information is
generally helpful and beneficial, and it makes little difference whether the
additional information is private or public. Under perfect competition
individuals make decisions based on market prices and the action or
perception of other agents regarding prices and quantities do not enter in their
decision process.1 Within this type of market structure availability of more
information, either private or public improves welfare. Can the same general
conclusion be extended to situations or social settings where decision by an
individual depends on other individual or group decisions? In other words,
does the above conclusion stands in cases where an individual’s payoff
depends on the action of other economic agents motivated by their belief. In
this case, I would certainly pay attention to what other people think and
expect. This is a situation of strategic complementarities amongst economic
agents. In these models with strategic complementarities, if it is assumed that
there is no uncertainty about others’ beliefs and there is a common knowledge
about fundamentals, there can be indeterminate equilibriums arising from
beliefs (Cooper 1999).
In many actual cases, particularly in the asset (financial) markets, there
seems to have been an apparent indeterminacy in beliefs in the sense that one
set of beliefs motivate actions which bring about the state envisaged in the
beliefs, while another set of fulfilling beliefs bring about quite different
outcomes. In both cases, the beliefs are logically coherent and consistent with
the known features of the economy. However, they are not fully determined

1. In the economy with symmetric information, the informational requirements for competitive
equilibrium are very weak. If each agent knows market prices and maximizes utility subject
to his budget constraint, and market clears, then we have a competitive equilibrium. It is not
necessary to assume anything about what agents believe or know about other agent’s
behavior, market clearing or anything else.
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by the underlying description of the economy and leaving a role for sunspots1.
For example, there is a fundamental indeterminacy in the level of prices
where an increase in one agent's strategy increases the optimal strategy of the
other agents which is called strategic complementarities. In this case, when
businesses set prices, they must form beliefs about how others are setting
prices now and in the future. How others set prices will depend on what they
think about inflation and so on. Beliefs in this setting may be self-fulfilling.
Thus it is no coincidence that monetary policy in particular is subject to much
commentary on how people are interpreting it; how they think others are
interpreting it, and so on. Therefore, there is a large coordination dimension
with much indeterminacy in outcomes called sunspots.
Such self-fulfilling expectations generally occur when various agents'
actions depend on each other but cannot be synchronized. Consider a situation
where sunspots activity is observed by all agents in the economy. If in this
setting sunspot activity turn out to be a good predictor of pricing behavior by
other agents, it becomes a significant cause of their pricing decision that can
coordinate expectations. However, to coordinate expectations, mere
observation of sunspot activity does not suffice and an additional element,
common knowledge2 amongst agents, is needed so that every agent observes
the sunspot and each and every agent is acting on the sunspot similarly.
Common knowledge is knowledge that is known and shared by everyone;
. The rational expectation forecast errors in linear rational expectation models are due to two
sources, namely, the fundamental shocks and a vector of sunspot shocks. If the forecast error
is expressed as a function of the exogenous fundamental shocks, there will be a unique stable
(saddle path) solution for the linear rational expectation model because it eliminates
explosive components of endogenous variables such as price. In other words, the solution
is unique, if the mapping from fundamentals exogenous shocks to forecast errors is one-toone. On the other hand, if the fundamental shocks fail to completely explain the rational
expectation forecast errors, the forecast error will be a function of sunspots as well. In this
case, linear rational expectation model is indeterminate (Sink) and we encounter multiple
equilibrium.
. This segment is based on Morris and Shin (2005).
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every agent knows that each and every agent shares this knowledge until an
infinite degree of secularity.
Morris and Shin (2002) argue that in models (games) with strategic
complementarities if we do not have uncertainty about fundamentals, the
payoff we obtain depends on our beliefs about the actions of other players
(agents); hence we get multiple equilibriums for payoffs. They also show that
under imperfect common knowledge emanating from idiosyncratic
uncertainty about the fundamentals, resulting in uncertainty about other
agents’ actions due to the presence of strategic complementarities, unique
equilibrium is obtained1. Under imperfect common knowledge, sunspots can
contribute to approximate common knowledge by sending signals for
coordination on unique equilibrium. Under imperfect common knowledge
central bank announcements regarding economic fundamentals can be viewed
to play a role of sunspots other than its role as a device to convey information
about fundamentals.2
If economic agents are persuaded that central bank’s announcements (as a
sunspot) can coordinate expectations about interest rates and prices, then CB
has a ready-made signaling instrument (believable information or
announcements believed by the public) to influence outcomes. The
effectiveness of central banking as sunspots entails that CB statements have
the same general features as the sunspots discussed in the above. That is, all
agents must observe it. Moreover, it needs to be common knowledge
observable by all. Furthermore, there should be common knowledge of the
exact meaning of the policy statement. That is; CB policy communications
must be transparent (Morris and Shin 2002). Note that in this setting, there are
two aspects to CB announcements. It is an instrument for communicating
information regarding CB’s current views on the economy as well as current
. For more information refer to global game theory in literature.
. Throughout the discussions we assume that the central bank acts as a social planner, although
in practice the loss function of the monetary authority may not coincide with the
representative agent.
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and future policy action, say, regarding interest rate. In this capacity
many CBs want to be transparent in their announcements. CB
communications are also a focal point for economic actors and functions as
coordination instrument regarding fundamental variables, say, interest rates or
exchange rates.
This dual role may have unintended consequences in an environment of
imperfect common knowledge. 1 On the one hand, effective signaling can
promote coordination powers of CB to guide public belief towards
fundamentals. On the other, this capacity has the potential to do some damage
if expectations are coordinated actions away from fundamentals (Amato and
Morris 2006). If the public puts a large weight on public signals in forming
their expectations on fundamentals, then there is a possibility of overreaction
to public (CB) signals (announcements) and magnify the harm caused by
public signal noise. Hence, the value of public information should be assessed
by its dual role of sending fundamental information and as a central reference
for improved coordination.
This paper attempts to examine the controversy surrounding the issue of
optimal communication in central banks. The issue involves complete
transparency under rational expectation, along with perfect common
knowledge. This transparent communication policy, which is generally
prescribed in the standard inflation targeting package, has been criticized by
the above underlying assumption regarding perfect common knowledge and
replacing it with imperfect common knowledge under rational expectation. In
this paper we further develop the Lucas-Phelps island economy model in a
situation of imperfect common knowledge and discuss the issues in this
setting. The latter is derived from more realistic assumptions regarding
uncertainty about underlying state of the economy and the existence
. Plausibly, when CB has perfect foresight and there is no information cost, no harm is
associated with CB’s role as a social planner.
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of strategic complementarity among agent's actions. This setting results
in solutions that point to sub-optimality of complete transparent
communication policy. The interesting and non-trivial result from the model
suggests that under certain circumstances partial transparent communication
policy is superior.
Section one formalizes the discussion on CB communication policy in an
environment of imperfect common knowledge arising from strategic
complementarities amongst economic agents and uncertainty regarding
economic fundamentals [Morris and Shin (2002)] in conjunction with a Lucasisland model that shows how higher order beliefs can result in overreaction to
public signals. We present differing views on the degree of transparency by
the Central Bank (CB). Morris and Shin (2002) argue that when private
information signals are low signals and the public signals are associated with
inaccuracies, transparency by CB can have harmful consequences due to
overreaction to noise contaminated public signals. Section two discusses the
welfare implications of public overreactions. Section three provides counter
arguments to Morris and Shin by Svensson (2006) and generalization of
Morris and Shin by Baeriswyl (2011) as a response to Svenssons’s criticism
are also discussed. Section four provides policy implications based on the
issues discussed in the paper.

1. Theoretical Background
In this section we provide an analytic discussion and evaluation of the issues
in the context of a Lucas-Phelps island economy. Here, we have further
developed and extended a simple beauty contest set up used by Morris and
Shin (2002), which is a static representation for a variety of settings with
incomplete (dispersed) information and strategic complementarity. By casting
this model in an island economy model environment, [Phelps (1970) Lucas
(1972, 1973)] some macroeconomic foundation and structure can be infused
to it. Following these papers, assume an economy that consists of a large
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number of small islands (or distinct geographical regions) with a single
(homogeneous) commodity whose supply function in the ith island is
described by:
𝑦𝑖𝑠 = 𝑏[𝑝𝑖 − 𝐸𝑖 ((𝑝̅ |Ω𝑖 ))]

(1)

where 𝑝𝑖 represents the price of the commodity in island (i), 𝑝̅ represents the
economy-wide average price throughout all islands, and 𝑏 > 0 is a parameter.
The expectation operator 𝐸𝑖 (𝑝̅ ) denotes the expectation of the economy-wide
price level given the information available to agents in island (i). This equation
can give rise to an environment in which strategic complementarity between
agents in different islands occurs. Note that, residents in island (i) do not
exactly know 𝑝̅ hence they have to form an expectation based on their
information set. Output of the good in each island depends on the price of that
good in other islands.
The demand for the goods in island (i), (𝑦𝑖𝑑 ) linearly and inversely is
related to the price of the goods in island (i). It also depends on the best
estimate of some underlying fundamental (or scale) variable, m, the money
supply which is assumed to be controlled by the central bank:
𝑦𝑖𝑑 = 𝑐[𝐸𝑖 ((𝑚|Ω𝑖 )) − 𝑝𝑖 ]

(2)

Where c is a parameter reflecting the sensitivity of demand to own price.
Summing across all firms in island (i) yields the aggregate demand in i. Note
that uncertainty regarding other island prices does not affect demand for
residents in island (i). However, uncertainty regarding the fundamentals (here
m) enters into the demand functions. Equations (1) and (2) yield the market
clearing price in island i:
𝑝𝑖 = (1 − 𝑟)𝐸𝑖 ((𝑚|Ω𝑖 )) + 𝑟𝐸𝑖 ((𝑝̅ |Ω𝑖 ))

(3)
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where 𝑟 = 𝑏+𝑐 . This is the pricing rule obtained by Phelps (1983). In the
original formulation of Lucas island economy, it is assumed that the
information set in island i (Ωi) is the same as information set in other islands
like j (Ωj). However, the interpretation in the context in which (3) holds is
different. In this model although fundamental variable (m) as in the original
version of the island economy model is a variable that the central bank has full
control over, and is known across agents in the islands, hence, it is a “common
knowledge”, but there is also an idiosyncratic effect which originates from
heterogeneity of information set between islands (Ωi ≠ Ωj) due to private
information that is not common knowledge
Parameter r between zero and unity governs the strategic interaction
between islands. Agents in each island assign a positive weight on the
expected fundamental variable (m) and a weight equal to r on the expected
action of others, to arrive at the price in island i. If r is large (close to 1) price
decisions in island (i) is dominated by anticipation of what others do, rather
than what the fundamentals are. Equation (3) has the interpretation
in the spirit of the beauty contest example mentioned in Keynes General
theory (1936).
Based on equation (3), the price of goods for agents in island (i) is
influenced by two sources of uncertainty: uncertainty about the expectation of
the economy-wide price in island i given the information set available to the
agents in island, and uncertainty about fundamental variable. In the simplest,
base case m is common knowledge, hence the equilibrium implies 𝑝𝑖 = 𝑚 for
all i. That is, under perfect information, individual rational actions are
consistent with socially optimal actions. However, if we relax the perfect
common knowledge assumption, what would be the effect of the degree of
information precision regarding the fundamental variable on the profile of
prices throughout islands? Does more precision on the fundamental variable
imply that prices are more closely aligned to the money supply? This is where
we can appreciate the signaling role of the central bank. To start, let us
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consider a case where the fundamental variable (m) is not common
knowledge.1
Does greater information precision on money supply mean that the prices
are tied closer to the fundamentals?2We now examine the case where money
supply is not common knowledge.
As it is shown in equation (3), price in island (i) depends on the realization
of a fundamental state of the economy (money supply) which is unobserved.
Fundamental variable has a prior distribution which is common knowledge.
At the start of the play, nature picks a value for the money supply, which the
players cannot observe. There are two sorts of signals on money supply: public
and private signal.
Public signal is commonly observed by the residents in all islands. This
signal can be taken to represent information gleaned from newspaper articles
or other sources that report on central bank procedures. The public signal is
given by:
𝑦 =𝑚+𝜀

; 𝜀~𝑁 (0,

1
)
𝑘𝑦

(4)

Where 𝜀 is distributed normally, independent of m, with mean zero and
1
standard deviation . The fundamental variable (m) is the true value of money
𝑘𝑦

supply and y is a noise-contaminated public signal for m—for instance, the
monetary policy instrument. In addition to the public signal (y), residents of
island (i) observe the realization of a private signal:
𝑥𝑖 = 𝑚 + 𝜈𝑖

; 𝜈𝑖 ~𝑁 (0,

1
)
𝑘𝑥

(5)

Noise (𝜈𝑖 ) associated with the private signal (𝑥𝑖 ) is distributed normally
1. The arguments follow Amato, Morris and Shin (2002a), Morris and Shin (2002b).
2. Phelps (1983) posed this question in the context of an economy in which the central bank is
determined to combat the inflation expectation of the private sector agents, and noted that
the answer depends on the interaction of beliefs between agents.
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with mean zero and standard deviation

1
,
𝑘𝑥

and is independent of m and 𝜀,

hence 𝐸(𝜈𝑖 𝜈𝑗 ) = 0 for 𝑖 ≠ 𝑗. The private signal can be taken to represent any
information that each island has observed but is not common knowledge, such
as news received through private discussions. This is the sense in which these
signals are private.1
The information set available to residents of island (i) is limited to
observation on the pair (y, 𝑥𝑖 ). Residents of each island form posteriors about
the money supply and the signals received by other islands on the above
information set. 𝑘𝑥 represents the precision of the private signal and 𝑘𝑦
denotes the precision of the public information. The expected value of m based
on both private and public information available in island (i) can be calculated
by Bayes updating rule as:
𝐸𝑖 (𝑚|𝑥𝑖 , 𝑦) =
𝑘𝑥
𝑘𝑥 +𝑘𝑦

and

𝑘𝑦
𝑘𝑥
𝑥𝑖 +
𝑦
𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦
𝑘𝑦

𝑘𝑥 +𝑘𝑦

(6)

are precision weights of private and public signal,

respectively. The variance of this expectation can be calculated by combining
the variances of the two stochastic error terms of public and private signals:
𝐸𝑖 (𝑚|𝑥𝑖 , 𝑦) =

𝑘𝑦
𝑘𝑥
𝑥𝑖 +
𝑦
𝑘𝑥 + 𝑘𝑦
𝑘 𝑥 + 𝑘𝑦

(7)

Substituting equation (6) in equation (3) and solving the difference
equation with the method of undetermined coefficients, the price in island (i)
will be:
𝑝𝑖 =

𝑘𝑦
(1 − 𝑟)𝑘𝑥
𝑥𝑖 +
𝑦
(1 − 𝑟)𝑘𝑥 + 𝑘𝑦
(1 − 𝑟)𝑘𝑥 + 𝑘𝑦

(8)

Note that when r = 0, the best response is given by 𝑝𝑖 = 𝐸𝑖 (𝑚|𝑥𝑖 , 𝑦),
hence an agent’s action is based on his own expectation. In this case, the
. The assumption that each member of the public receives a noisy private signal regarding the
fundamental variables is used in the literature on global games which attempts to model
situations of imperfect common knowledge. See Morris and Shin (2001).
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weight of each signal, public and private, corresponds to their relative
precision. But when there is strategic complementarity (r#0), agents put less
weight on their own (private) signal relative to the case where there is no
strategic interaction (r=0), and put more weight on the public signal 1. In this
case, the aggregate price in the economy is given by:
𝑝̅ =

(1 − 𝑟)𝑘𝑥
𝑘𝑦
𝑚+
𝑦
(1 − 𝑟)𝑘𝑥 + 𝑘𝑦
(1 − 𝑟)𝑘𝑥 + 𝑘𝑦

(9)

𝑘𝑦
=𝑚+
𝜀
(1 − 𝑟)𝑘𝑥 + 𝑘𝑦

As can be seen, that coefficient on 𝜀 is increasing in r. Therefore, the
presence of strategic complementarity amplifies the impact of the noise
associated with public signal (𝜀) on the aggregate price (outcome).
Allen, Morris and Shin (2002) extended this argument to an asset pricing
model where the price of an asset today is the average of islanders’ expectation
of tomorrow’s price. From (3), we can get the best response of the residents
in island (i) as in (10):
𝑝𝑖 = (1 − 𝑟)𝐸𝑖 (𝑚) + 𝑟𝐸𝑖 (∫ 𝑝𝑗 𝑑𝑗)

(10)

Substituting for 𝑝𝑗 in (10) and iterating the equation forward, equation
(11) can be obtained.
𝑝𝑖 = (1 − 𝑟)𝐸𝑖 (𝑚) + (1 − 𝑟)𝑟𝐸𝑖 (𝐸̅ (𝑚))
+ (1 − 𝑟)𝑟 2 𝐸𝑖 (𝐸̅ 2 (𝑚))
(11)

∞

+ ⋯ = (1 − 𝑟) ∑ 𝑟 𝑘 𝐸𝑖 (𝐸̅ 𝑘 (𝑚))
𝑘=0

. Consider the case in which precision of both signals are the same. The weight of private
1−𝑟

1

signal is
and weight of public signal:
. With the presence of strategic
2−𝑟
2−𝑟
complementarity, public signal weight is more than private signal. But, in the absence of
1
strategic interaction the weight of public and private signals are both equal ( ) .
2
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𝐸̅ (𝑚) Stands for the average expectation operator as given by:
𝐸̅ (𝑚) = ∫ 𝐸𝑗 [. ]𝑑𝑗

(12)

Equation (11) yields the optimal price in each island which is a geometric
sum of higher order beliefs about money supply. Note that the greater the
strategic complementarity, the greater the weight placed on higher-order
beliefs about m. In order to determine the expression for 𝑝𝑖 in (11) we must
solve for 𝐸𝑖 (𝐸̅ 𝑘 (𝑚)). Recall from (6) that the expected price of residents in
island (i) for money supply is:

𝐸𝑖 (𝑚|𝑥𝑖 , 𝑦) =

𝑘𝑦
𝑘𝑥
𝑥𝑖 +
𝑦
𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦

(12-1)

By integration of (6.1) across islands, the average expectation for money
supply can be obtained as:
𝐸̅ (𝑚) = ∫ 𝐸𝑗 [(𝑚|𝑥𝑗 , 𝑦)]𝑑𝑗 =

𝑘𝑦
𝑘𝑥
𝑚+
𝑦
𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦

(13)

Now, the expectation of residents in island (i) of the average expectation
of money supply 𝐸̅ (𝑚) in other islands is:
From (14), we can surmise that, the average expectation operator does not
satisfy the law of iterated expectation when there is asymmetric information,
i.e. information across agents are not homogeneous because of differences in
their information set due to different private signals. That is to say, the average
expectation of islander i for the average expectation of money supply is not
the same as the average expectation of money supply. This is because of the
stipulation that expectation of residents in island (i) regarding the expectation
of island (j)’s expectation about money supply partially depends on his private
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signal--and crucially does not solely depend on a common signal, private or
public.
𝐸𝑖 ((𝐸̅ (𝑚)|𝑥𝑖 , 𝑦)) = 𝐸𝑖 (
=

𝑘𝑦
𝑘𝑥
𝑚+
𝑦)
𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦

𝑘𝑦
𝑘𝑥
𝐸𝑖 ((𝑚|𝑥𝑖 , 𝑦)) +
𝑦
𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦

𝑘𝑦
𝑘𝑦
𝑘𝑥
𝑘𝑥
=
𝑥𝑖 +
𝑦) +
𝑦
(
𝑘𝑥 + 𝑘𝑦 𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦
2

=

((𝑘𝑥 + 𝑘𝑦 ) − 𝑘𝑥 2 )
2

(𝑘𝑥 + 𝑘𝑦 )

𝑦+

𝑘𝑥 2

2 𝑥𝑖

(𝑘𝑥 + 𝑘𝑦 )

𝑘𝑥
𝑥
𝑘𝑥 +𝑘𝑦 𝑗

𝐸𝑖 (𝐸𝑗 (𝑚)|𝑥𝑖 , 𝑦) = 𝐸𝑖 (
=

(14)

+

𝑘𝑦
𝑘𝑥 +𝑘𝑦

𝑦|𝑥𝑖 , 𝑦)

𝑘𝑦
𝑘𝑥
𝐸𝑖 (𝑥𝑗 ) +
𝑦
𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦

𝑘𝑦
𝑘𝑦
𝑘𝑥
𝑘𝑥
=
𝑥𝑖 +
𝑦) +
𝑦
(
𝑘𝑥 + 𝑘𝑦 𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦
= 𝐸𝑖 (𝑚|𝑥𝑖 , 𝑦) +

𝑘𝑥 𝑘𝑦
2

(𝑘𝑥 + 𝑘𝑦 )

(15)

(𝑦 − 𝑥𝑖 )

So long as public signals for islander i deviates from her private signalthat is, (𝑦 − 𝑥𝑖 ) is non-zero, the law of iterated expectation does not apply.
For instance, if islander (i) observes a low public signal about money supply
(say a low y; 100) and a high private signal regarding the same variable m (say
𝑥𝑖 200), he forms an average expectation of m based on their relative precision
𝑘𝑦
𝑘𝑥
weights (𝑘 +𝑘
, 𝑘 +𝑘
), however, islander (i) expects islander (j) to have a
𝑥

𝑦

𝑥

𝑦
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lower expectation for m compared to his own expectation, because the second
term on the right-hand-side is negative (200-100). The converse also stands.1
Higher order expectation (average of average expectation of average
expectation of m) as in (14) puts more weight on the (noisy) public
information, that is, the value of y becomes more weighty and the second term
on the RHS becomes with less significant weights (hence the precision weight
of the actual m) for formation of 𝐸̅ 𝑘 (𝑚). For instance, when k tends to
infinity, the weight of m tends towards zero, and the coefficient of y tends
towards unity—that is, the kth order belief of m, 𝐸̅ 𝑘 (𝑚): equals public signal.
By induction we have:
𝑘

𝐸̅ 𝑘 (𝑚) = (1 − (

𝑘

𝑘𝑥
𝑘𝑥
) )𝑦+(
) 𝑚
𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦

(16)

Note that, since y=m+ε, higher order beliefs are more sensitive to the noise
in the public signal than lower orders. By substituting (16) in equation (11)
we obtain:
(1−𝑟)𝑘𝑥

𝑝𝑖 = (1−𝑟)𝑘

𝑥 +𝑘𝑦

𝑘𝑦

𝑥𝑖 + (1−𝑟)𝑘

𝑥 +𝑘𝑦

𝑦

(16-1)

which is exactly equation (8), we found before. This explicit solution allows
us to address the important question of how the precision of public disclosures
of central banks regarding the variable of interest (m) can affect welfare. Is the
welfare always improving with the increase in the precision of public signal
about money supply? We answer this question through an explicit policy loss
function as in Morris and Shin (2002).

.If islander (i) observes a high public signal (200) and a low private signal (100) on money
supply with the same relative precision weights, she forms identical expectation on m,
however, islander (i) expects islander (j) to have a higher expectation of m than for him.
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2. Social Value of Public Information
Given our previous discussions regarding the possibility of overreaction to
public signals, we continue to assess welfare implications of overreactions.
Based on the beauty contest model discussed in the first section, under perfect
information, like Lucas islands m=pi, the question is in what ways precision
of public information matters for alignments between prices and the money
supply (fundamental variable). 1 We can specify a loss function following
Morris and Shin (2002) by defining a unit integral of the difference between
𝑝𝑖 s across islands and the money supply as in (17):
1

𝐿 = ∫ (𝑝𝑖 − 𝑚)2 𝑑𝑖

(17)

0

To minimize social loss, the central bank attempts to minimize the
distance between the decision of agents (i) regarding price in each island (𝑝𝑖 )
and m. When uncertainty is absent regarding m, prices are identical across all
islands and equal to m and there is no loss. However, in the presence of
uncertainty regarding the fundamentals, L measures the social loss and can be
reduced by the ability of islanders to better approximate m. Note that the loss
in welfare does not only emanate from coordination by itself, rather from
information spillovers created by second guessing the decisions of other
agents throughout the islands. Such external effect on prices is socially
inefficient because, as assumed [by Morris and Shin (2000)], it is zero-sum
hence gain by winners is compensated by the loss of the losers. The rate
of externality on price decision can be measured by the strategic

1. In a simple equilibrium setting only relative prices have implications for resource allocation.
However, in an incomplete information setting where monetary policy actions work through
market expectations, price levels transmit information regarding future financial conditions,
therefore, their tightness with the fundamentals matters, Morris and Shin, (2002).
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complementarities parameter r (as it appears in equation 3)1.
For computing the loss function, let us assume that islander (i) knows for
certain the behavior of other islanders and they all observe announcement on
m by the central bank as common knowledge2, however, they are uncertain
regarding the fundamental (m) signaled by the central bank. Note that since in
this case there is no private signal we focus on public information and errors
associated with it. Thus, in this case posteriors via Bayes updating rule can be
derived as:
1
)
𝑘𝑦

(𝑚|𝑦) ∼ ℕ (𝑦,

(18)

By symmetry, the unique equilibrium is given by:
𝑝𝑖 = 𝑝̅ = 𝐸(𝑚|𝑦) = 𝑦

(19)

Expected loss conditional on m is thus given by:
1

𝐸(𝑚|𝑦) = 𝐸 ∫ (𝑝𝑖 − 𝑚)2 𝑑𝑖 →= 𝐸(𝑦 − 𝑚)2 →=
0

1
𝑘𝑦

(20)

Therefore, based on (20), social loss is decreasing in the precision of
public signal (𝑘𝑦 ). We now compare this result with the more general case in
which residents in each island have private information (𝑥𝑖 ) in addition to
public information (y). From previous discussions we know that with private
and public signal, the unique equilibrium is given by equation (8). We can
rewrite the equilibrium price in (8) as:
1. Note that, the zero sum nature of coordination element is questioned by Woodford (2005),
Angeletos and Pavan (2004) and Hellwig (2004). They believe that coordination itself has
some social value, and by adding the value of coordination to social welfare function in
Morris and Shin (2002) more public information precision will always be welfare
improving.
2. That is, they all have observed announcement on m they all know that others have also
observed the announcement, and they all have the same understanding regarding the
announcement.
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𝑘𝑦
(1 − 𝑟)𝑘𝑥
𝜈𝑖 +
𝜀
(1 − 𝑟)𝑘𝑥 + 𝑘𝑦
(1 − 𝑟)𝑘𝑥 + 𝑘𝑦

(21)

If in equation (21) r = 0, the two types of noises, private and public, would
be given weights in price determination proportionate to their respective
precision as in (22):
𝑝𝑖 = 𝑚 +

𝑘𝑦
𝑘𝑥
𝜈𝑖 +
𝜀
𝑘𝑥 + 𝑘𝑦
𝑘𝑥 + 𝑘𝑦

(22)

Since r=0, equation (22) represents a case where there is no spillover effect
coming from coordination role of the central bank announcement (public
signal). In the presence of strategic complementarity, (22) is not valid,
because, the public signal gets a larger weight (i.e. overreaction to public
signal) its noise also finds a relatively larger weight as in (21). What is the
effect of the above over-reaction to public signal on the loss function? The
expected social loss, given m, is obtained squaring the difference between m
and 𝑝𝑖 in (21) is shown by (23)
𝐸(𝐿|𝑚) =

(1 − 𝑟)2 𝑘𝑥 + 𝑘𝑦
((1 − 𝑟)𝑘𝑥 + 𝑘𝑦 )2

(23)

From (23) we can find the effect of increased precision of private signal
on expected social loss. This can be done by taking the derivative of the
expected loss with respect to 𝑘𝑥 .
(1 + 𝑟)𝑘𝑦 + (1 − 𝑟)2 𝑘𝑥
𝜕𝐸(𝐿|𝑚)
= (𝑟 − 1)(
<0
3
𝜕𝑘𝑥
(𝑘 + (1 − 𝑟)𝑘 )
𝑦

𝑥

(24)
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From (24) it is clear that social loss is decreasing with respect to private
signal precision. However, if we take the derivative of social loss with respect
to public signal precision, we get a different conclusion regarding the impact
of public signal precision.
𝜕𝐸(𝐿|𝑚) −𝑘𝑦 + (1 − 𝑟)(2𝑟 − 1)𝑘𝑥
=
3
𝜕𝑘𝑦
(𝑘 + (1 − 𝑟)𝑘 )
𝑦

(25)

𝑥

For determining the sign of (25) we observe the following
𝜕𝐸(𝐿|𝑚)
<0
𝜕𝑘𝑦

𝑖𝑓𝑓

𝑘𝑥
1
<
𝑘𝑦 (1 − 𝑟)(2𝑟 − 1)

(26)

Figure 1: Social loss contours across Island

If r>0.5, there exists a range of values for parameter 𝑘𝑥 𝑎𝑛𝑑 𝑘𝑦 whereby
more precision of public information results in large social loss. Morris and
Shin (2000) found that 𝑘𝑥 must be sufficiently low, that is, private signal not
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very precise, so that higher precision of public information to be welfare
improving.
Figure 1 shows that each curve is the locus of the pairs of 𝑘𝑥 𝑎𝑛𝑑 𝑘𝑦 that
correspond to the same level of social loss across islands (1). The curves or
(1−𝑟)2 𝑘𝑥 +𝑘𝑦
the contours show pairs of (𝑘𝑥 ,𝑘𝑦 ) that satisfy ((1−𝑟)𝑘 +𝑘
2 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡, for
𝑥
𝑦)
r greater than 0.5. The interpretation is that when the parameter of strategic
complementary is high, r>0.5, i.e. “coordination motive” is high; hence
individuals put more weight on the public signal or information (rather than
private signal or fundamentals) to decide on their own action. If public
information is not accurate, the above behavior results in over-reaction to
public announcements. This behavior is welfare reducing since there is a
wedge between the actual equilibrium and the fundamental equilibrium.
Increasing the precision of public information helps agents coordinate their
true actions, but they coordinate at the expense of choosing actions that are
further away from the true money supply (m). The impact of the error in the
public signal is amplified, leading to excess volatility. Since the planner wants
agents to be close to the fundamental as possible, he finds this over-reaction
to public noise, or excess volatility, socially costly.
In case where r<0.5, i.e. “coordination motive” is not high, the same
quality of public information (as in the above case) is welfare improving. This
is due to the first order effect that more accurate information implies that
prices will be closer to money supply (fundamentals). On the other hand, when
agents have a strong desire to coordinate (r>0.5), agents place more weight on
public signal relative to private signal when choosing their equilibrium prices.

3. Critique of Morris and Shin Model
Svensson (2005) makes two observations regarding the base-line Morris and
Shin model (2002). Firstly, the result that welfare is locally decreasing in the
precision of public information holds only with restriction on information
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parameters that are empirically very restrictive. Secondly, when precision of
the public signal is not less than that for the private information, availability
of the public information results in higher welfare than in a case when the
public signal is absent. In other words, the expression 𝑓(𝑟) = (1 − 𝑟)(2𝑟 − 1)
3
1
3
in (26) reaches a maximum of 𝑓(𝑟) ≤ 𝑓 ( ) = when 𝑟 = . If “coordination
4
8
4
𝑘
motive” is high (r>0.5), condition (26) is violated if 𝑘𝑥 < 8. In other words,
𝑦
private signal precision must be 8 times higher than that for public signal to
allow for over-reaction by individuals. However, in line with their delegated
mandates central banks have invested large resources in gathering, processing,
and scrutinizing economic data, including receiving and purchasing of data
from private entities thus have better access to economy-wide public and
private information than any single private individual or company to (Romer
and Romer 2000).
In reaction to Svensson (2005), Baeriswyl (2011) questioned the
specification of the social welfare function in Morris and Shin (2002). 1 In
particular, the zero-sum nature of the “coordination element” is a specific case
of a more general social welfare function in which the negative effect of public
signal transparency due to economic distortion (stabilization) is completely
compensated by dispersion (coordination) at the social level. Baeriswyl
(2011) introduced a non-zero sum social welfare and assumes that both the
1
dispersion of prices across islands ∫0 (𝑝𝑖 − 𝑝̅ )2 𝑑𝑖 and the distortion of the
average prices from money supply (𝑚 − 𝑝̅ )2 will reduce the social level of
welfare. Therefore, the social loss function is:

1. On this Also see Woodford (2005) and Hellwig (2004).
2. When there are different prices for the same good in the economy called price dispersion,
agents buys more of the relatively cheaper goods and less of the relatively more expensive
goods. Because of diminishing marginal utility, the increase in utility derived from
consuming more of some goods is less than the loss in utility due to consuming less of the
more expensive goods. Hence, price dispersion reduces utility. This is the dynamic markup
distortion originates from sticky prices and staggered price setting in canonical form of new
Keynesian economics [Walsh (2010)].
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1

𝐿(𝑝, 𝑚) = ∫ (𝑝𝑖 − 𝑝̅ )2 𝑑𝑖 + 𝜆(𝑚 − 𝑝̅ )2

(27)

0

where p is the profile of prices among all islands and the parameter 𝜆 depicts
the weight of economic distortion emanating from money supply
(fundamental variable). The social loss shown in equation (27) may explain
different specifications including the loss incurred by the representative
household-derived from a micro-founded monopolistically competitive
economy. The welfare in Morris and Shin is a special case that corresponds to
the loss in (27) where 𝜆 = 1 (Baeriswyl 2011). Considering equation (22),
the expected social loss can be calculated as:
𝐸(𝐿|𝑚) =

(1 − 𝑟)2 𝑘𝑥 + 𝜆𝑘𝑦
((1 − 𝑟)𝑘𝑥 + 𝑘𝑦 )2

(28)

If the derivative of expected loss with respect to public signal precision
𝑘𝑦 is taken, the following relationship is obtained:
𝜕𝐸(𝐿|𝑚) −𝜆𝑘𝑦 + (1 − 𝑟)(𝜆 − 2(1 − 𝑟))𝑘𝑥
=
3
𝜕𝑘𝑦
(𝑘 + (1 − 𝑟)𝑘 )
𝑦

(29)

𝑥

Hence,
𝜕𝐸(𝐿|𝑚)
<0
𝜕𝑘𝑦

𝑖𝑓

𝑘𝑥
1
<
𝑘𝑦 𝜆(1 − 𝑟)(𝜆 − 2(1 − 𝑟))

(30)

The expression 𝜆(1 − 𝑟)[𝜆 − 2(1 − 𝑟)] in the denominator of equation
(30) reaches its maximum when the value of strategic complementarity
𝜆

parameter (r) equals 𝑟 = 1 − 4 which corresponds to

𝑘𝑥
𝑘𝑦

<

𝜆3
.
8

This result

shows that if the social value of coordination is smaller than in Morris and
Shin (𝜆 > 1), Svensson’s (2006) argument pertaining to unrealistic conditions
for detrimental effect of transparency is invalid. In this case, lower
transparency may be optimal even when the accuracy of public signal is higher
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than the private one. For example suppose the case where 𝜆 = 2 , the
𝑘
1
maximum value of 𝑘𝑥 considering equation (30) equals unity for λ = 2 . This
𝑦

result shows that the overreaction effect of full-transparency
may emerge even where the accuracy of both private and public signals are
the same.
Considering the above results, it can be inferred that the issue of
communication strategy of the central bank goes beyond the question of
whether disclosing information is desirable or not: it also deals with the
question of how to disclose the information in such a way that the market does
not excessively overreact to it. Controlling the degree of market participant’s
overreaction to its disclosure is an important and challenging task for a
central bank.
While the debate between Morris and Shin and Svensson focuses on two
extreme cases of information disclosure (full transparency vs. full opacity),
Cornand and Heinemann (2008) and Baeriswyl (2011) show that limited
information publicity improves welfare by reducing the degree of common
knowledge and thus limiting the overreaction of agents to public information.
The theoretical literature envisages two disclosure strategies for reducing the
overreaction of market participants to public information, partial publicity and
partial transparency. The first one consists of disclosing the transparent
information to a fraction of market participants only [Cornand and Heinemann
(2008)]. The degree of publicity is determined by the fraction of market
participants who receive the public signal. Choosing a communication
channel which does not reach all market participants reduces overreaction to
the disclosure as the uninformed participants can not react to it, whereas the
informed participants react less strongly as they know that some of their peers
are uninformed. The second strategy consists of disclosing ambiguous public
information to all market participants [Heinemann and Illing (2002)]. The
degree of transparency is determined by the idiosyncratic inaccuracy of the
public signal disclosed to all market participants. Communicating with
ambiguity reduces overreaction since ambiguity entails uncertainty about how
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other market participants interpret the disclosure, which mitigates its
signaling role.

4. Conclusion
While in not so distant past central banks had a reputation for secrecy, over
the last three decades central bankers and the majority of monetary economists
subscribe to the idea that central bank transparency is one of the pillars of
modern monetary policy and enhances its effectiveness. This idea seems to
particularly fit the Inflation Targeting policy framework. In a case where the
public is completely informed about the targets and policies of the central
bank, a transparent communication policy can coordinate beliefs and
expectations through common knowledge formation among economic agents.
Given the importance of economic agents’ perception regarding the current
and future course of monetary policies and its impact on shaping their
subjective expectation, central bank’s potential to control real economic
activities is enhanced by its ability to coordinate and manage public’s
expectations. Hence, the central bank must always be careful about
the perceptions and expectations of economic agents regarding the
fundamentals and take them into account when policy measures are
announced. This expectations-channel for transmission of monetary policy
increases the importance of communication policy in formulating optimal
monetary policy.
Blinder (2009) believes that in an environment where the central bank
commits to its announced rule-based policies, optimal communication policy
should be completely transparent. In this setting, when monetary policy—as
viewed by private economic agents—is highly predictable, it results in more
effectiveness of the central bank measures and announcements through
alignment of beliefs and expectations. This conclusion is violated in an
imperfect common knowledge setting where economic agents face
uncertainty regarding underlying economic state in combination with strategic
complementarity among players’ payoffs. Under this condition, economic
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agents are uncertain about both underlying economic fundamentals and the
action of other players that may influence their decisions. Hence, public
announcements by the central bank as a common knowledge not only convey
information on the underlying fundamentals, but also may play a signaling
role for coordination amongst economic agents trying to approximate
common knowledge. If the central bank has the signaling instrument to
influence outcomes, potential misallocations can result if expectations are
coordinated actions away from fundamentals. When private information has
low signals and public signals are contaminated with inaccuracies,
transparency by central bank can have harmful consequences due to
overreaction to public signals. In other words, inevitable error of central bank
in terms of data collection, economic variables prediction and other sources
of measurement errors pass on through announcements to public and provide
a wedge between fundamental based equilibrium and the expectation-based
sunspot equilibrium.
Svensson (2006) argues that the necessary condition for the emergence of
the above mentioned overreaction, hence the case against full transparency, is
far from reality. For transparency to be harmful to welfare in Morris and Shin
(2002), the central bank information has to be less accurate than private
information. In reality, however, the information available to public
institutions is generally more accurate than information available privately.
Morris, Shin and Tong (2006) respond to this criticism by incorporating
correlated signals in their analysis and by showing that the result holds even
if the public signal is more accurate than the private signals. In this paper we
examined the relevance of these issues via a Lucas-island type model.
Moreover, we assessed welfare implications of overreaction to public signals
and examined the range of parameters that support Morris and Shin view and
those that support the position supported by Svensson.
Policy conclusions that can be inferred from the discussions in this paper
are: when central bank announcements are common knowledge and
information is abundant, the optimal communication policy is complete
transparency. However, in the more realistic situation where there is imperfect
common knowledge in combination with strategic complementarity between
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player’s actions, the optimal communication policy is incomplete
transparency or a degree of opacity. When private information has low signals
and public signals are contaminated with inaccuracies, transparency by central
bank can have harmful consequences due to overreaction to public signals. In
other words, inevitable error of central bank in terms of data collection,
economic variables prediction and other sources of measurement errors pass
on through announcements to public and provide a wedge between
fundamental based equilibrium and the expectation-based sunspot
equilibrium. In such a setting, tackling the overreaction problem entails
reducing the degree of common knowledge about public information.1

References
 Amato, J. D., S. Morris, & H. S. Shin, (2002). “Communication and
monetary policy”. Oxford Review of Economic Policy, 18(4), 495-503.
 Angeletos, G. M., & A. Pavan, (2004). Transparency of information and
coordination in economies with investment complementarities (No.
w10391). National Bureau of Economic Research.
 Baeriswyl, R. (2011). “Endogenous central bank information and the
optimal degree of transparency”. International Journal of Central
Banking, 7(2), 85-111.
 Baeriswyl, R., & C. Cornand, (2011). “Transparency and monetary policy
effectiveness”. Annals of Economics and Statistics/Annales d'Économie et
de Statistique, 175-194.
 Cooper, R. (1999). Coordination games. Cambridge University Press.
. As mentioned previously, this can be performed by two proposed communication strategies:
partial publicity and partial transparency. In the latter the public signals are unveiled only
to a group of economic agents and in the former strategy; the public signal is disclosed with
an idiosyncratic noise involving ambiguity of the central bank.

56

Money and Economy, Vol. 9, No. 3, Summer 2014

 Cornand, C., & F. Heinemann, (2008). “Optimal degree of public
information dissemination”. The Economic Journal, 118(528), 718-742.
 Heinemann, F., & G. Illing, (2002). “Speculative attacks: unique
equilibrium and transparency”. Journal of International Economics, 58(2),
429-450.
 Hellwig, C. (2004). Heterogeneous information and the benefits of public
information disclosures (October 2005) (No. 283). UCLA Department
of Economics.
 Lucas, R. E. (1972). “Expectations and the neutrality of money”. Journal
of economic theory, 4(2), 103-124.
 Lucas, R. E. (1973). “Some international evidence on output-inflation
trade-offs”. The American Economic Review, 326-334.
 Morris, S., & H. S. Shin, (2002). “Social value of public information”. The
American Economic Review, 92(5), 1521-1534.
 Morris, S., & H. S. Shin, (2005). “Central bank transparency and the signal
value of prices”. Brookings Papers on Economic Activity,
2005(2), 1-66.
 Morris, S., & H. S. Shin, (2007). “Optimal communication”. Journal of the
European Economic Association, 5(2‐3), 594-602.
 Morris, S., & Shin, H. S. (2001). “Rethinking multiple equilibria in
macroeconomic modeling”. In NBER Macroeconomics Annual 2000,
Volume 15(pp. 139-182). MIT Press.
 Morris, S., and H. S. Shin, & H. Tong, (2006). “Social value of public
information”. The American Economic Review, 453-455.
 Phelps, Edmund S. (1970). "Introduction," in E. S. Phelps et al., eds.,
Microeconomic foundations of employment and information theory. New
York: Norton, pp. 1-23.

Social Value of Information and …

57

 Phelps, Edmund S. "The trouble with rational expectations and the problem
of inflation stabilization," in R. Frydman and E. S. Phelps, eds., Individual
forecasting and aggregate outcomes. New York: Cambridge University
Press, 1983, pp. 31-40.
 Romer, C. D., & D. H. Romer, (2000). “Federal Reserve information and
the behavior of interest rates (Digest Summary)”. American Economic
Review, 90(3), 429-457.
 Svensson, Lars E. O. (2006). “Social value of public information:
Comment: Morris and Shin (2002) is actually pro transparency”, American
Economic Review, 96(1), pp. 448–452.
 Ui, T. (2003). “A note on the Lucas model: iterated expectations and the
neutrality of money”. Unpublished paper, Yokohama National University.
 Walsh, C. E. (2010). Monetary theory and policy. MIT press.
 Woodford, M. (2005). “Central bank communication and policy
effectiveness” (No. w11898). National Bureau of Economic Research.

Journal of Money and Economy
Vol. 9, No.3 Summer 2014

Analysis of the Capital Adequacy Ratio and
Nonperforming Loans Relationship in the
Banking Network of Iran
Valipour Pasha, Mohammad
Received: 4/28/2015

Approved: 12/20/2015

Abstract
The evidence of the recent years in the banking network of Iran indicates the increasing
trend of nonperforming loans each year; thus, the main objective of the current study is to
examine the impact of bank specific factors, esp. capital adequacy ratio on the NPLs. Six
years dynamic panel data (2007-2012) of 19 banks are applied to scrutinize the relationship
between capital adequacy ratio as well as other determinants and the NPLs. Applying
correlation and regression analysis shows that the research model which has been utilized
is of decent statistical qualification. Results emphasize that banks should control and amend
their credit advancement policy with respect to factors influencing the NPLs to have lower
non-performing loan ratio and should take into account their risk weighted assets and
riskiness of their loan portfolio before they commence lending. In advance of lending to
high risky projects and to low quality borrowers, banks should pay attention to the interests
of both stakeholders and banks as well as they should consider the riskiness level of their
loan portfolio to provide the accurate information relating to their performance because of
the probability of high risk project failure which might evidently lead to the growth in
NPLs.
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1. Introduction
Banking network was restructured by the central bank of Iran at the
institutional, market and instrumental levels through privatization of the stateowned banks, partial liberalization of the inter-bank market as well as
implementation of the more prudent supervisory regulations. In this
framework, several regulatory steps have been gradually taken via introducing
some new measures for capital and provision requirements, large exposures,
connected lending, off-balance sheet articles as well as liquidity requirements.
The banking network of Iran has continuously moved toward a more
competitive environment since 2001 when state-owned banks were
considered malfunctioning mainly because of the rationing facilities, lending
ceiling and deposit interest rates as well as mandatory subsidized facilities.
Given the fact that banks’ liquidity requirement declined under the regulatory
benchmark along with mitigation in the real assets return as well as higher
failures in loan reimbursement by borrowers; in this context, the banks’
lending capacity has been consequently dropped as well. The key question is
“Is there any relationship between the capital adequacy ratio and the NPLs in
the banking network of Iran?”
As the core business of any commercial bank, the principal of its activity
is based on accepting deposits for the purpose of lending or investment. The
role of banking industry is multipurpose: Banks utilize the depositors’ funds
in an efficient manner, share risk, play a significant role in growth of economy
and are always critical to the whole financial system and remain at the center
of financial crisis (Franklin and Elena, 2008). Financial institutions are
responsible to operate the whole economy because they play an important role
to transform deposits into productive investments (Podder and Mamun, 2004).
The percentage of nonperforming loans to the total assets of the banks is
proved to be the main cause of financial instability or crisis both in developing
and developed countries such as financial crisis in sub-Sahara African
countries and East Asia. Similarly, the recent crisis in the US is created by
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virtue of default in subprime loans or mortgages which means to confirm that
lower level of NPLs suggests a better and sound financial system while higher
level of NPLs is a trouble for bank management and regulators (Sorge, 2004).
Time lapse of NPLs is not considered to be precise because it varies among
different kinds of financial institutions and depends on the nature of loans. A
loan is measured as performing if paid for principal and interest as per the
terms decided at the time of loan funding. However, the NPLs are categorized
into three main classifications: Overdue loans which are not reimbursed by
borrowers to the banks from more than maturity of two months and less than
six months, deferred loans which are not paid off from more than six months
and less than eighteen months, and loans not paid back by lenders above
eighteen months which are considered to be doubtful loans. Stakeholders have
been always naturally monitoring banks for obviously fulfilling their
responsibility to provide credit to different economic agents in order to make
sure the lending channels are at economic growth disposal and also they are
making profits. Moreover, the stakeholders are worried whether or not bank’s
resources are lent to those economic agents who have proved to be rated as
unreliable customers and this consequently results in increasing their loan
portfolio risk. If banks collect deposits and lend them to untrustworthy
borrowers who are unknown to depositors (as one of bank key stakeholders)
besides shareholders, it would be very risky and this is the beginning of
Asymmetric Information. The problem arises where the two parties
(stakeholders as principal and banks as agent) have different interests
and asymmetric information (the agent having more information), such that
the principal cannot directly ensure that the agent is always acting in its best
interests particularly when activities that are useful to the principal are costly
to the agent, and where elements of what the agent does are costly for the
principal to observe. Consequently, moral hazard and conflict of interests may
arise.
NPLs as a plague for the banking networks can directly affect two main
components of the bank activities i.e. the liquidity and profitability as
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increasing NPLs demands provisioning which diminishes earning efficiency.
If provisioning might not suffice and compensate for bank NPLs, then bank
capital adequacy must support the banks against failure and bankruptcy.
Whereas, higher NPLs could also cause liquidity problems due to mismatch
of maturities in assets and liabilities and the bank overall credit ratings as well
as their long run image will deteriorate. Figure 1 shows that capital adequacy
ratio (C.A.R) based on the Basel standard is considered to be accepted at eight
percent. The higher the ratio, the less it is probable that banks fail as a result
of accelerating growth of the NPLs and lack of provisioning. According to this
figure, the total Iranian banks’ C.A.R is moving slightly above and below
eight percent during the study period whereas the banking network’s
subsectors1, i.e. privatized banks and state banks, are obviously below the
eight percent international C.A.R standard. However, The Private and
Specialized banks have proved to comply with the C.A.R minimum standard.
On one hand, figure 2 depicts the banks’ loans growth in line with their
subsectors during the study period. According to this figure, banks have been
generating an increasing rate of loan and in this context; privatized banks’
loans plot strongly supports the total banks loans growth movement.

Figure 1: Capital Adequacy Ratio (%)
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. Iranian banks are generally comprised of four subsectors; Private Banks, State-owned Banks,
Privatized Banks, and Specialized Banks.
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Figure 2: Growth Rate of Loans (%)

Figure 3: NPLS and Loans Growth Rate (%)

On the other hand, figure 3 depicts the co-movement of the total banks’
loans and NPLs growth as an index for banks’ risk appetite during
2007-2012. Banks have shown a risk taking behavior during the period
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because loan generation has risen to the peak in 2010-2011 as well as the NPLs
which have been rapidly increasing up until 2010. As a matter of fact, the
circumstance of C.A.R, loans and the NPLs in the banking network of Iran
shows that banks face higher NPLs when C.A.R is lower; in other words, the
hypothesis of this study is “Higher C.A.R is accompanied by the lower NPLs.”
Thus, in this paper, it is proposed to study the relationship between the capital
adequacy ratio (C.A.R) as well as other bank-specific determinants and the
NPLs in the banking network of Iran.
The paper applies panel data approach to evaluate the relationship between
Capital Adequacy Ratio (C.A.R) as well as other bank-specific determinants
and the NPLs in the banking network of Iran. The rest of the paper is in turn
structured as follows: Section two discusses the literature review on NPLs and
its determinants; Section three illuminates the econometrics methodology,
model specification and data set, Section four underscores the empirical
results and analyses of the estimations, and the last section reflects concluding
remarks.

2. Literature Review
This section highlights the historical evidence and the aforementioned
literature review of the key determinants of the NPLs as well as credit risk in
line with the quality of the banks’ loans portfolio examining potential links
between bank-specific variables, macroeconomic factors and other factors on
the NPLs. Banks’ credit risk as the oldest type of the risk is mainlyexperimentally explained by a proxy from the NPLs and is mainly influenced
by the macroeconomic environment, and sound-financial transactions
between lenders and borrowers. Keeton and Morris (1987) observe that energy
and agriculture sectors have been more influenced by the macroeconomic
recession during 1979-85 which caused higher NPLs in 2400 US commercial
banks. They also realize that the macroeconomic indicators could evidently
illustrate the loan/loss distortions in different episodes by a linear regression
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methodology. Financial development which basically originates from
comprehensive progress in the financial markets, regulations, and instruments
as well as an augmentation in the financial soundness indicators would
evidently enhance flow of funds and consequently output capacity. Sinkey and
Greenwalt (1991) find a positive relationship between NPLs as a default
indicator and interest rate, additional lending and economic slump as
covariates. The classical literature outlines the robust interactions between
financial development and macroeconomic variables [King and Plosser
(1984), Bernanke and Gertler (1989), Kiyotaki and Moore (1997) and
Bernanke, Gertler and Gilchrist (1998)]. Caprio and Klingebiel (1996)
compiled a study based on multiple episodes of banking crises among 69
countries segregated for each country for the respective time period, scope and
estimated loss of crises mostly based on macroeconomic data, they describe
that Poor management, supervision, regulations, corporate governance and
unnecessary government intervention are the major causes of banking sector
insolvencies during the 1980s to 1990s. Gavin and Hausmann (1996) argue
that excessive credit growth is a primary factor behind banking crises as
usually it reflects a decline in the credit standards analyzing the specifics of
the crises literature. When causes contributing the banking crises in the Latin
America are examined during the 1990s, interest rates, expected inflation,
terms of trade, domestic income, credit growth and the monetary and
exchange rate regime are important constraints on loan servicing capacity as
similar results were found by Diamond and Rajan (2005). Banks face
insolvency due to falling asset values when bank borrowers are unable to
repay their debt as a result of adverse shocks to economic activity [DemirgucKunt and Detragiache (1998)]. According to Caouette et al. (2000);
probability of default is theoretically defined based on the overdue of loans at
their maturities. A methodological solution is implemented in order to model
the sectorial dependence of credit risk to the state of the Austrian economy
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both at the level of exposures to non-financial corporations and at the level of
exposures to households. Hardi and di Pitti (2001) complied their study with
trans log functional form covering the period from 1981 till 1997 to assess
effects of financial reforms on the profitability and efficiency of Pakistani
banks and identified in one of those aspects that the credit managers are
directly responsible for the bank failures because their involvement were
found to use substantial amount of funds for their own benefits in Pakistani
banking crises. Empirical evidence shows that the factors generating default
rates are, generally, the same for both types of counterparties, with the
inflation rate and the short-term interest rate equally influencing the
repayment ability of both non-financial corporations and households (Boss
(2002)). As far as other developed economies like Europe are concerned, Salas
and Saurina (2002) also provide that real growth in GDP, bank size, market
power and credit expansion explain the variation in nonperforming loans after
conducting a study covering the period of 1985 till 1997 in Spanish banking
industry. Huang, J.-Z., and M. Huang (2003) find an adverse relationship
between credit risk premiums and default rates. Huang (2004) discovers that
the banks’ bond premiums are also influenced by the default rates as well.
Virolainen (2004) models the credit risk dynamics for Finland by using
macroeconomic variables such as economic growth, inter-bank interest rate
for a maturity of up to one year and the corporate indebtedness level. In the
recent studies, business cycle which is influenced by the firms’ activities is
simultaneously considered as the main course of the institutional credit
exposure and probability of default through a dynamic global macro
econometric model [Pesaran, Schuermann, Treutler and Weiner (2006)].
Fiori, Foglia and Lannotti (2007) envisage analyzing the extent to which the
economic picture in Italy affects the developments in credit risk triggered by
the exposures to non-financial corporations broken down by sector in eight
categories. Meanwhile, Altman and Sabato (2005) develop a distress
prediction model specifically for the Small and Medium size Enterprises
(SMEs) to specify the impact of credit worthiness on the banks’ NPLs as well
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as on the SMEs’ financial statements as the basic performance indicator of the
SMEs in the macroeconomic environment. In this regard, a default prediction
model is statistically constructed to characterize the impact of effectivesignificant variables on the entities’ credit worthiness. 1 Tarashev (2008)
evaluates five structural credit risk models to estimate the default rates based
on the firm-level data. The unbiased results indicate that banks’ dynamic
default trends are evidently exposed to the business cycles and monetary
policy direction. Empirical findings also underline the positive correlation
between output growth and institutional credit risks’ indicators including
probability of default, exposure at default, loss given default, loan loss
provision, and the NPLs. The high amount of NPLs represents high credit risk
in today bank system and this encounters banks with market risks and liquidity
risk. Although banks are trying to control the risks within the organization,
high percentage of this risk and its consequences for the future could not be
ignored (Ekrami and Rahnama, 2009).
In the global market reduction of credit position of borrower leads to loss.
Adela and Iulia (2010) presented the idea by using Pearson correlation
coefficient that how these banking elements average interest rate is connected
with nonperforming loans in Romanian banking system covering the period
of 2006 till 2010, results of their study also suggest that there are other indirect
channels which affect the nonperforming loans as well. Most of the studies
are conducted on developed countries but in the recent past we can find a
number of papers published on developing countries as well.
Dash and Kabra (2010) revealed that the real income variation is
negatively associated with NPLs and further probe that high interest rates, real
effective exchange rate brought high level of NPLs in Indian banks cover the
time period of 1998-2009. Louzin, Vouldis and Metaxas (2010) assessed 9
. They develop a one-year default prediction model based on a Logit regression technique on
panel data of 2,000 US firms (with sales less than 65 million Dollars) over the period 19942002.
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largest Greek banks covering the period of 2003-9 and found that real GDP
growth rate; lending and unemployment rates influence the level of NPLs.
Espinoza and Prasad (2010) who applied a dynamic panel model over 80
banks for Gulf Cooperation Council during 1995-2008 find that a spark in the
interest rate leads to a reduction in the output growth and consequently a rise
in the NPLs. Omar, Bellalah, Walid and Frederic (2010) Credit mangers
contributed a unique idea that years of service and experience of credit
managers were positively correlated with nonperforming loans as decision
making of credit managers were influenced by the external factors i.e.
personal gain and political corruption. Asari et al. (2011) also bring the
opinion with the help of vector error correction model by using Stata software
converting the data of 48 months belonging to commercial banks in Malaysia
during 2006 till 2010 to unearth the relationship of inflation and interest rate
with nonperforming loans. They found a strong long run relationship between
interest rate and nonperforming loans while inflation and interest rate have
insignificant relationship in long run, whereas in short run both interest rate
and inflation couldn’t influence nonperforming loans. Further, the casual
relationship is found non directional. The contraction in the output growth
raises the NPLs through melting down the inputs' payoff and shrinking the
firms' revenue channels. Meanwhile, the study also underscores the positive
relationship between credit growth and NPLs which is technically
reconfirmed via utilizing the panel data approach for 26 developed economies
during 1998-2009, as banks’ loan portfolio is significantly influenced by the
macro-financial vulnerabilities [Nkusu (2011)]. Accordingly, in another
survey, Glen and Mondragón-Vélez (2011) find strong evidence in 22
developed economies during 1996-2008 that the improvement in loan loss
provisions are obviously explained by the output growth, private sector
leverage and capital shortage in the banking network. Dimitrios Angelos and
Vasilios (2011) compiled their study content from panel data of nine largest
Greek banks by using generalized method of movement covering the period
of 2003 to 2009 to examine the determinants of nonperforming loans in Greek
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banking system separately for each loan category (consumer loans, business
loans and mortgages); they have an opinion that both macroeconomic
variables i.e. real GDP growth rate, unemployment and lending rate possess
the ability to affect the level of nonperforming loans and bank specific
variables i.e. performance and quality of management with risk management
practices or system are also responsible for variation in NPLs. Siraj and
Sudarsanan (2011) investigated the performance of Indian commercial banks
from 1999 till 2011 before and after the global financial crises by using ratios
and absolute figures, and urged that nonperforming assets are a major threat
in credit risk management of banks in India and stability of banks depends on
the performance and quality of assets they hold. Sofolis and Eftychia (2011)
used univariate regression to measure the impact on nonperforming loans in
Romanian banking system and provided that inflation, unemployment rate,
external debt to gross domestic product, money supply and investment with
construction expenditure jointly with country’s crises specific variables
influence the credit risk of banking system. Solarin, Sulaiman and Jauhari
(2011) complied their findings on the basis of Auto regressive distributed lag
(ARDL) approach on Islamic banks of Malaysia that interest rate has
significant positive long run impact on nonperforming loans whereas
productivity has a positive but insignificant relationship with NPLS which
also lessens the stronger belief of Islamic banks operating on profit and loss
mechanism because productivity has a weaker impact than interest rate. Saad
and Kamran (2012) technically applied a Generalized Autoregressive
Conditional Hetereoskedasticity to exemplify the impact of interest rate
instability and some other macroeconomic determinants on NPLs during 1996
to 2011. In this context, the role of political factors, interest rate instability,
and credit policy of the banks are discovered as critical contributors. In a
comprehensive study by the ECB in 2011 over 80 economies, the asset quality
of the banks are significantly influenced by the output growth, nominal
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exchange rate fluctuations as well as interest rate in case the assets markets
have been developed too.
Shajari, Parastoo and Shajari, Houshang (2012) analyze the financial
soundness indicators in Iran`s banking system and emphasize on the asset
quality measure by the nonperforming loans ratio. Findings of the study
indicate that NPLs increase has an impact on real part of economy in the
concept of credit crunch and bank lending decline when NPLs exceeds a
specific ratio of total loans. The paper also analyzes the relationship between
three financial soundness indicators (asset quality, capital adequacy and
profitability) and key macroeconomic, bank-specific, and structural variables.
The results show that asset quality and capital adequacy are influenced by
business cycle and the lending interest rate over two previous years has a
negative effect on asset quality. Capital adequacy is affected by short term
deposit interest rate and changes in the exchange rate. Profitability fluctuates
with inflation rate and NPLs ratio. Biabani, et.al (2012) argue that one of the
fundamental problems in banks, finance and credit institutions is nonperforming loans, because costumers don’t reimburse loans and a lot of these
loans remain in customers’ accounts and this is one of the most important
problems in Iran. The study is an assessment of effective factors on nonperforming loans (NPLs) for preventing NPLs, increasing possibility of new
income and improvement of scheduling power for using resources. Banks’
documents were investigated for collecting data. Their findings have indicated
that all hypotheses except for one were supported which means that there are
significant relationships between collaterals, bounced check, credit
background of customers, duration of loans payment and average of account
quantity with NPLs. Their study proved that relation between having several
deposit accounts with NPLs was not supported.
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3. Data, Variables, and Hypotheses
The variables selected for this study are the key bank-specific variables such
as the real nonperforming loans growth rate as the dependent variable and
C.A.R: as Capital Adequacy Ratio, R.W.A: Risk Weighted Assets, L.I.D.:
Long term Investment Deposits, I.D.I.: Investment Deposits Interest rate,
I.R.V.: Interest Revenues and P.O.I.: Profit of Investment as the main
independent variables:
-Nonperforming loans: Are comprised of the sum of overdue loans (2-6
months maturity date of loans during which the borrowers have lapsed
loans reimbursement), deferred loans (also known as bad debts which
highlights the failure in loans pay-off between 6 and 18 months)
and doubtful loans (referring to over 18-months duration of loans
reimbursement).
- C.A.R: Capital Adequacy Ratio also known as Capital to Risk (Weighted)
Assets Ratio is the ratio of a bank's capital to its risk. National
regulators track a bank's CAR to ensure that it can absorb a reasonable
amount of loss and complies with statutory capital requirements. It is a
measure of bank's capital and is expressed as a percentage of a bank's risk
weighted credit exposures. This ratio is used to protect depositors and
promote the stability and efficiency of financial systems around the
world.
- R.W.A: Risk weighted assets is a bank's assets or off-balancesheet exposures, weighted according to risk. This sort of asset calculation
is used in determining the capital requirement or Capital Adequacy
Ratio (CAR) for a financial institution. In the Basel I accord published by
the Basel Committee on Banking Supervision, the committee explains
why using a risk-weight approach is the preferred methodology which
banks should adopt for capital calculation. R.W.A provides an easier
approach to compare banks across different geographies, off-balance-
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sheet exposures can be easily included in capital adequacy calculations
and banks are not deterred from carrying low risk liquid assets in their
books.
- L.I.D.: Long term Investment Deposits are those deposits that are kept
with the bank for at least 30 days and the amount of deposit is not less
than the minimum amount set for opening the account.
- I.D.I.: Investment Deposits Interest rate is paid by financial institutions to
deposit account holders. Deposit accounts include certificates of deposit,
saving accounts and self-directed retirement deposit accounts.
- I.R.V.: Under the accrual basis of accounting, Interest Revenue reports the
interest earned by a bank during the time period indicated in the heading
of the income statement. Interest Revenues account includes interest
earned whether or not the interest was received or billed and are nonoperating revenues or income for banks not in the business of lending
money.
- P.O.I.: Profit of Investment is the benefit to the bank resulting from
an investment of its resources. A high profit of investment means the
investment gains compared favorably to investment cost. As a
performance measure, POI is used to evaluate the efficiency of an
investment or to compare the efficiency of a number of different
investments. In purely economic terms, it is one way of considering
profits in relation to capital invested.
The study is conducted for 19 mature banks in the period of 2007 till 2012
although total variables’ data were available since 2004, but we could not use
the data starting from 2004 due to the absence of data for NPLs rate. The
following hypotheses are formulated based on the early literature and
variables of study:
-There is a statistical-significant-negative relationship between the Capital
Adequacy Ratio and the NPLs.
-There is a statistical-significant-positive relationship between the risk
weighted assets and NPLs.
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4. Model Estimation and Empirical Results
The research model can be mathematically expressed as equation (1):
NPLs.it = C + β1 NPLs.it-1 + β2 NPLs.it-2 + β3 C.A.R it + β4 R.W.Ait +
β5L.I.D.it + β6 I.D.I.it + β7 I.R.V.it + β8 P.O.I.it + 𝜺it
(1)
Recent literature and aforementioned studies have used panel regression
analysis to estimate the NPLs model. Henceforth, dynamic panel data
regression analysis is applied in the current study where the NPLs, based on
the existing studies relating the determinants of NPLs which have evidently
used NPLs ratio or its growth rate, is applied as the dependent variable [Louzis
et al., (2010); Festi et al., (2011)].
According to the Principal–agent problem or Agency Dilemma, banks as
agents make influential decisions on behalf of or against the interest of the
stake holders as principal. Consequently, there would be a dilemma because
sometimes the banks are motivated to act in their own best interests by tending
loans at any cost from the resources which are funded by the shareholders as
well as the depositors rather than those of the stakeholders. The problem arises
where the two parties have different interests and asymmetric information (the
banks as agents have more information), such that the principal cannot directly
ensure that the agent is always acting in its (the stakeholder’s or principal's)
best interests, particularly when activities that are useful to the shareholders
are costly to the banks, and where elements of what the banks do are costly
for the shareholders to observe. Asymmetric information in the framework of
Moral Hazard and conflict of interest may arise when high loans to assets ratio
still deliberately increases as banks consciously realize that their capital
adequacy ratio is lower than the 8 percent international Basel standard because
banks have more risk appetite to extend loans for higher profitability, but they
fail rating and scoring good and bad customers resulting in the growth of the
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NPLs. Banks apply funds created by the depositors and obtain capital from
the shareholders. Therefore, if higher NPLs are not covered by the
provisioning, then banks must use their capital as a buffer against failure and
if that is not adequate, banks go bankrupt. Thus, the higher the NPLs, the lower
the capital adequacy ratio will be.
Table 4-1 evidently illustrates real banks-specific variables’ descriptive
statistics in the course of study. The descriptive-calculated measures show that
data contains high variation e.g. real non-performing loans (NPLr) and the risk
weighted assets (RWA) which technically originates from the heterogeneity
of the banks and also it is justified as the time-varying nature of the data in the
sample period. The volatility and deviation of the variables such as the
standard deviation of NPLs as an indicator to explain credit risk originates
from the deviation of the soundness components including the ratio of loans
to deposits and the ratio of individual bank’s loans to total loans. The banks
are evidently exposed to the asymmetric risks mainly because of the
differences in the risk analysis capacities and subsequent differences in
investment and loans policies.

Table 4 1: Descriptive Statistics
Variable

Mean

Std. Dev.

Min

Max

NPLr

164.85

188.73

0

979.26

CTA
RWA
Longinvd.

0.17
1610.37
394.06

0.35
1739.65
446.02

0.02
33.65
0

3.39
8355.36
2260.62

Inv Dep Interest

11.31

17.57

0

110.67

Interest Revenues

142.83

139.82

1.85

748.1

Profit of Investment2

14.16

22.37

0

169.68

Source: Author’s calculations

Analysis of the Capital Adequacy Ratio …

75

Table 4.2: Correlation Matrix
NPLr

CTA

RWA

Longinvd

Inv Dep
Interest

Interest
revenues

NPLr

1

CTA

0.11

1

RWA

0.76

0.07

1

Longinvd.

0.82

0.05

0.8

1

0.58

-0.01

0.6

0.77

1

0.80

0.06

0.9

0.70

0.71

1

0.66

0.08

0.6

0.77

0.94

0.72

Inv
Dep
Interest
Interest
Revenues
Profit of
Investment2

Profit
of
Investment(2)

1

Source: Author’s calculations

According to table 4-2, the correlation matrix illustrates cross-correlation
among key explanatory variables which technically result from the
correlation-coefficients. Meanwhile, the sign of the cross-correlation for all
the explanatory variables is underlined in accordance with the theory although
the relative impact of the variables is different.
Table 4-3 denotes the statistical results of the estimated model including
Arellano-Bond Dynamic Panel Data regression estimation which applies
capital adequacy ratio, risk weighted assets, long term investment deposits,
investment deposits’ interest rate, interest revenues, and profit of investment
to explain the NPLs in the study episode. According to this table, the
coefficients of the NPLs lags show that though insignificant, the dynamic
relationships between the NPLs at period t and t-i are negatively
associated with the NPLs at period t-1 and positively correlated with the NPLs
at period t-2.
The results also signpost that an increase in capital adequacy ratio as a
connector between asymmetric information and the NPLs ratio from banks as
agents and stakeholders as principal relationship causes significantly lower
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NPLs although it is significant at 16% significance level. Specifically, the
impact of capital adequacy ratio on the NPLs proves when banks care about
their capital adequacy ratio as a key bank soundness indicator, nonperforming
loans will dip, and consequently they can hedge their system from the
hazardous situation caused by lack of provisioning and accelerating rate of
loans generation. Hence, the cost of going bankrupt diminishes as well as more
reliability and trusts are drawn from the shareholders in the financial sector.
Risk weighted assets are positively-significantly related to NPLs which
theoretically-factually support to prove the results since such assets in the
banks’ balance sheet denote the trigger before banks make their ways through
taking their risk appetite in generating higher levels of nominal loans. Long
term investment deposits profit of investment are positively-significantly
relevant to the NPLs because if the duration of liabilities is supposed to be set
and fixed, profit of long term investment would not be able to offset the NPLs
loss as the position of the NPLs is short (2-6 months provisioning for the
overdue loans) contrasting to the position of the long term investment which
is long. However, investment deposits interest rate in line with investment
revenues are negatively-significantly associated with the NPLs. Another
stimulating observation to make is that the NPLs sparked dramatically as a
result of a unit decrease in the capital adequacy ratio which has obviously
emphasized on the explanation that for the contrasting trends between the
NPLs and the C.A.R, stricter loan loss provisions perhaps forced to write off
NPLs but these write-offs did not translate into improvements in the capital
adequacy ratio if not adverse effects.
In order to assure whether or not the instrumental variables used in the
Generalized Method of Moments, Sargan test statistics is calculated with a
probability of 0.28 which shows the the null hypothesis regarding noncorrelating behavior of the instrumental variables with the error terms can not
be rejected. Therefore, the instrumental variables utilized in the estimation
process has owned the necessary credibility.
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Table 4.3: Model Estimation Results
Arellano-Bond Dynamic Panel-Data Estimation
Group variable: Banks Code
Time variable: Year
Number of groups=19
NPLr
l1.NPLr

Coef.
-0.11

Std. Err.
0.14

l2.NPLr

0.14

0.13

CTA

-17.3

12.4

RWA

0.06***

0.01

Longinvd.

0.27***

0.05

inv dep interest

(-5.2)**

1.4

interest revenues

(-0.5)***

0.16

profit of investment2

3.7**

1.27

_cons

39.6**

16.3

Sargan Test
Chi2(8) = 9.71
prob>chi2=0.28
Source: Author’s calculations

5. Conclusions
The nonperforming loans spark in the banking network around the world as
the most important-surviving issue for banks. Failures of the banks and
financial crisis seem to be inevitable since the rapid growth in the NPLs leads
to contingent financial crisis according to the evidence by the existing studies.
Therefore, the way to evaluate how much financial systems especially the
banking networks are vulnerable is studying the NPLs. Banks can reduce the
level of NPLs in order to decrease the conflict of interest with the shareholders
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by allocating loans only to the high quality borrowers controlling their loans
portfolio risk as well as keeping capital adequacy ratio above the 8% in
accordance with the Basel standard.
Using the theory of Principal-Agent Problem between the stakeholders
and the banks, findings of the study represent that banks should not do
extensive lending in order to utilize their deposits, because it will lead to the
increased riskiness of the loan portfolio and growth in loans to deposits ratio
resulting in higher NPLs. Banks should take into account their risk weighted
assets and riskiness of their loan portfolio before they commence lending. The
commercial banks can set a specific level of capital adequacy ratio above
which banks confront with the lower NPLs although the relationship between
the NPLs and capital adequacy ratio has not appeared to be significant. Before
lending to high risky projects and to low quality borrowers, banks should pay
attention to the interests of both stakeholders and banks as well as the riskiness
level of their loan portfolio to provide the accurate information relating the
future performance of economy and proposed projects because of the high
probability of high risk project failure which might evidently lead to the
growth in NPLs. Henceforth, banks can reduce the level of NPLs in order to
decrease the conflict of interests with the shareholders by allocating loans only
to the high quality borrowers controlling their loan portfolio risk as well as
keeping capital adequacy ratio above the 8% in accordance with the Basel
standard. Long term investment deposits profit are positively-significantly
relevant to the NPLs, but investment deposits interest rate in line with
investment revenues are negatively and significantly associated with the
NPLs. Risk weighted assets are positively-significantly related to the NPLs
which theoretically-factually support proving the results. It would be
recommended that the bank has to compose an integrated database available
for all branches and update borrowers’ information for clarity as well as true
balance of debts transfer to relevant heading automatically. Also, actions
should be taken for performance appraisal and job promotion of branch
managers for their decisive behavior.
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Abstract
Several political and economic factors are involved in choosing exchange rate policy in
Organization of Islamic Cooperation (OIC) countries. In the present study, these factors
have been investigated with an emphasis on OCA and political economic factors during 1990
-2014. The result shows that OCA and political economic factors as well as tradable sector are
influential on exchange rate policy in OIC countries. In a way that oil revenue, financial
development, GDP, openness of the economy, economic development and political instability
all tend to increase the probability of pegging the exchange rate regimes, whereas an
increasing industrial sector and size of the economy lead to a decrease in the probability of
pegging the exchange rate regimes. Inflation, democracy, political system, legislative system,
and monetary crises had no significant effect on the exchange rate regime. Also, the results
show that the democracy and oil revenue had the highest impact on choosing exchange rate
regime and financial development and monetary crises risk had the least impact on choosing
exchange rate regime.
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1. Introduction
The Bretton Woods Conference which was a gathering of delegates from 44
countries examined the financial affairs especially the importance of creating
a sustainable economic atmosphere through adopting a fixed exchange rate
regime. However, with mounting inflationary pressures in 1960s, the US
officially abandoned dollar pegging to the gold standard in 1973. Since then,
many countries including developed ones have abandoned fixed exchange rate
regime. Monetary crisis in developing countries such as Mexico (1994), Asian
countries (1997), Russia (1997), and Brazil (1999) has triggered issues on
optimum exchange rate regime.
Since the collapse of Bretton Woods fixed exchange rate system,
economists such as Heller (1978), Holden et al., Dreyer (1978), Bernard and
Leblang (1999), Poirson (2004), etc., have investigated the exchange rate
regime in countries. Every exchange rate regime has advantages and
disadvantages. Country-specific conditions play a crucial role in exchange rate
regime adoption in that country. Institutional and economic factors are
influential in exchange rate regime choice. In general, countries have a
penchant for moving away from fixed exchange rate regime to floating
exchange rate regime.
A general criterion for setting an optimum exchange rate regime is
economic and financial stability when facing nominal and real shocks.
Floating exchange rate systems provide more stability in macroeconomic and
financial sectors when facing domestic real shocks and nominal external
shocks. Fixed exchange rate system performs better in facing domestic
monetary shocks and bringing economic stability, however, insulating
properties of exchange rate regimes are affected by structural properties of
economy such as openness, capital mobility and flexibility of labor market. In
practice, performance assessment of exchange rate regimes and the impacts of
these properties on economic stability are rather difficult due to ambiguous
effects and simultaneity of domestic and external shocks. Thus, in choosing

Determinants of the Choice of …

87

exchange rate regime, criteria such as domestic and external stability (low
inflation rate), stability of balance of payment, international competition,
credibility of monetary policy, and lower transaction costs are considered
(Husain, 2006). Exchange rate factors are determined empirically based on
models of Optimum Currency Area (OCA). Research by Heller (1978) and
Dreyer (1978) revealed the importance of OCA theory in exchange rate
regime choice. Subsequent studies such as Melvin (1985), Savvides (1990),
etc., expanded the OCA. Recent body of work by Cholin (1998), Edvards
(1996), Frieden, Ghezzi, and Stein (2001), and Estien (2005) indicated that
political economy wielded a great weight upon exchange rate regime choice
in developing countries. In the present study, the determinants of exchange
rate policy have been empirically examined using models based on the theory
of Optimal Currency Areas (OCA), political economic factors, tradable
sectors and currency crisis risk.

2. Literature Review
Rizo (1998) has investigated the factors effective on exchange rate regime
choice in developing countries during 1977 -1995 through OCA and Probit
analysis. His findings indicated that openness of the economy; per capita,
foreign debts, trade openness, budget deficit, and government revenue are
effective on exchange rate regime choice. Oliva and Leon (1999) investigated
the determinants of exchange rate regime for Chile with a time-series
approach. The results show that inflation, domestic monetary fluctuations,
balances of payment, foreign reserves, and openness of the economy affected
the exchange rate regime choice. Drawing upon ordered Probit regressions,
Poirson (2001) examined the exchange rate policies in 93 countries in 19901998. His results indicated that political instability was effective on
determining exchange rate regime. Countries without political stability are
likely to choose a floating exchange rate regime. Also, size of the economy,
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inflation, capital mobility, production diversification, adequacy of reserves,
and external vulnerability had a significant effect on exchange rate regime,
consistent with OCA and political economic predictions.
Frieden, Ghezzi, and Stein (2001) investigated the impact of political
economy on exchange rate regime in 26 Latin American countries for the
period 1960-1994 through an Ordered Logit approach. The findings indicated
that exchange rate regime determination is affected by political and
institutional factors, and interest group variables (such as different financial
sectors and trade liberalization). They also included new data of political
institutions for regression estimation. Their regression used IMF provided
detailed data on exchange rate regime and more real trends.
Bleaney and Francisco (2005) studied exchange rate regime choice in
developing countries using Probit method for the period 1990-2000, and found
that larger population, lower per capita, higher inflation rate, more trade
openness, higher financial development, and lower foreign debts increase the
probability that a given country chooses a floating exchange rate regime.
Blumberg, Freidan and Stein (2005) tested trade-offs between credit rating
and competition, and demonstrated that for gaining credit, a country may
adjust the fixed exchange rate regime with zero inflation anchor currency, and
it may handle its economy with either fixed or floating exchange rate regime.
Fixed exchange rate regime keeps inflation low by restricting domestic prices
with respect to tradable global prices and gaining anti-inflationary credit. This
causes an increase in real exchange rate. So, it brings some advantages for
consumers through increasing purchasing power parity, but for producers of
tradable goods, it raises sales prices and increases competition. On the other
hand, abandoning fixed exchange rate regime and moving toward more
floating regimes raises competition for domestic producers.
Al-Shamari (2007) examined the exchange rate regime determinants in
Middle East countries for the period 1990-2004 through Probit approach. He
found out that OCA and political economic factors wield impacts on exchange
rate regime choice.
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Güçlü (2008) investigated exchange rate regime choice in 25 developing
countries for the period 1970-2006 through Probit approach. His findings
indicated that the level of economic development, inflation rate and political
economic factors are effective in determining exchange rate regime, but they
found no effect for current budget deficit and openness of the economy on the
exchange rate regime.
Kato and Uctum (2008) investigated exchange rate regime choice in an
OCA for the period 1990-1999 through panel data approach, and found that
exchange rate regime criteria in OCA is different from that in other regions of
the world. In regional scale, exchange rate volatility and openness of the
economy, and in international level, GDP and inflation wield most effect on
exchange rate regime choice.
Daly and Sami (2009) examined the exchange rate regime determinants in
MENA (Middle East and North African Countries) with an emphasis upon
macroeconomic and structural factors through Ordered Probit approach for
the period 1977-2000, the results show that foreign reserves play a decisive
role in exchange rate regime of studied countries.
Drawing upon Logit approach, Ondina et al. (2011) examined the
exchange rate regime determinants in Latin American countries for 1980-2004
and showed that OCA theory factors were effective on the exchange rate
regime choice.

3. Theoretical Framework
Edwards (1996) was first to develop a simple theoretical model for
investigating exchange rate regime choice. He built his model upon a target
function similar to that by Devarajan and Rodrik (1992) including a real
variable of unemployment and a nominal variable of inflation rate. He
developed a structural method where devaluation of currency was related to
political costs. It was also based on political economy and trade-offs between
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credibility and competitiveness. Based on his model, fixed exchange rate
regimes are more likely to control inflation rate than floating regimes of
exchange rate, but floating regimes are likely to decrease fluctuations in
unemployment rate. Consequently, policy-makers would compare two
exchange rate regimes based on their preferences and expected costs.
Edwards’ analysis assumes that government is always free to abandon the
pegging policy. He also assumes that fixed exchange rate regime is a pegged
regime, but it is adjustable, and like Cooper (1971), he assumes that
government would create political costs with abandoning exchange
rate pegging.
Cooper (1971) demonstrated that devaluation of currency leads to gradual
outbreak of political unrest and collapse of governments. The importance of
political costs depends on political characteristics and institutional
environment of any given country. When a country is politically instable, a
subsequent economic instability might ensue. Findings of research indicated
that political instability tends to raise the costs of abandoning the policy of
pegging. In OIC countries, there are two extremes: hard-pegged exchange rate
regimes (Djibouti) and extreme free float regimes (Yemen and Algeria).

3.1. Exchange rate regime determinants
Bodies of research by Collins (1996), Edwards (1996), Poirson (2001),
Freidan, Ghezzi and Stein (2001), Van Hagan and Zhou (2005), etc., indicate
that several factors contribute to exchange rate regime choice by the
governments. In general, exchange rate regime determinants fall into four
categories:
a) OCA factors
b) Monetary crisis risks
c) Political economy; and,
d) Tradable sectors.
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3.1.1. OCA criteria
OCA theory maintains that there is no single exchange rate regime for all
countries (Mundell, 1961). McKinnon (1963) held that size and openness of
the economy is the core of the exchange rate regime choice. Also, fixed
exchange rate regime functions better for small countries with open economy
than for large ones with closed economy. Other body of research such as
Boyer (1978), Henderson (1979), and McKinnon (1981) indicated in the case
of monetary shocks (financial and fiscal market fluctuations), fixed exchange
rate regime functions better for keeping production stability. In 1980s,
literature on OCA perpetuated the importance of credibility of fiscal policy in
determining the exchange rate regime. Findings of Barro and Gordon (1983),
Melitz (1988), Giavazzi and Giovanni (1989), and Van Hagan (1991)
indicated that credibility was achievable through setting exchange rate similar
to that of a country with low inflation rate. During the anti-inflationary
policies, countries suffering low credibility usually used their Central Bank
credibility to stabilize local currencies with respect to more stable currencies.
Based on OCA theory, openness of the economy, economic size, inflation
rate, degree of economic development, and degree of financial development
are important determinants of exchange rate regime. As stated before, more
open economies have higher costs of floating exchange rate regime, and any
foreign monetary shocks affect their economy. This indicates why these
countries prefer fixed exchange rate regime.
Economic stability is an important goal of the economy. As mentioned
before, stabilizing exchange rate with respect to low inflation rate brings
credibility advantages. Thus, inflation rate increases political costs of
abandoning exchange rate pegging and the probability of abandoning the
pegging itself (Friedan, Ghezzi, and Stein, 2001). Exchange rate regime
choice is a reflection of the size of economy. Large economy means lower
vulnerabilities of a country against foreign shocks (transferring shocks inside
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through exchange rate); hence low probability that fixed exchange rate regime
is chosen (Heller, 1978). Markets, production factors, and goods are under the
impact of degree of economic development; countries with higher degrees of
economic development enjoy competent production factors and markets
(Holden, Holden and Suzz, 1979). Furthermore, countries with higher degrees
of economic development have more sophisticated institutions and are more
likely to choose a floating exchange rate regime. Countries with lower degrees
of financial development are likely to have a fixed exchange rate regime. This
is demonstrated by the lack of a market mechanism to protect banking
industries against exchange rate volatility in market transactions. Countries
with undeveloped financial system use market tools to lead their monetary
policies and are more likely to choose a floating exchange rate regime (Van
Hagan and Zhou, 2005).
3.1.2. Risk of currency crisis
Edwards (1996), Poirson (2001), Frieden, Ghezzi, and Stein (2001), Van
Hagan and Zhou (2005), etc., have seen the lack of international reserves as
proxy for risk of currency crisis. According to OCA, risk of currency crisis is
an effective determinant of exchange rate regime. The lack of international
reserves decreases the probability of an exchange rate regime. To support
pegging the exchange rate regime, international reserves are necessary.
Research by Edwards (1996), Poirson (2001), Van Hagan and Zhou (2001),
etc., indicate that larger international reserves increase the probability that an
exchange rate regime is chosen.

Determinants of the Choice of …

93

3.1.3. Political economy
3.1.3.1. Political economic factors

Recent economic literature has evaluated the economic, institutional, and
political factors as important in determining exchange rate regime. Much of
the current literature applies the discussion of standard political economy
(trade-offs between credibility and competitiveness) in determining exchange
rate regime. A country could gain anti-inflationary credibility through basing
their currency on lower-inflation anchor currency. In general, governments
attain their anti-inflationary credibility through satisfying electors’ (voters’)
preferences which support low inflation and higher purchasing power. On the
other hand, competition is defined as using nominal exchange rate, which is a
tool for affecting prices of tradable goods vis-a-vis non-tradable goods, and
provides advantages for industries.
Trade-off between credibility and competitiveness depends on current
inflation rate in an economy. Pegging exchange rate regime is a good policy
for higher-inflation countries to win credibility. It may decrease the inflation
rate, mounting pressure on export and import markets, thus raising the real
exchange rate, which in turn inflicts damage on tradable sector and push
payment balance (Friedan, Ghezzi, and Stein, 2001). For this reason,
producers of tradable goods may antagonise pegging inflation rate. Trade-offs
between credibility and competitiveness encourage the government to decide
according to political economy. Relative advantage of producers of tradable
goods is determined by tradable sector, and consumer voters are important in
the political economy of exchange rate. Government decides on pegging
exchange rate and raising real exchange rate according to political leverage of
producers of tradable goods. Given the weight of consumer voters, the
government implements the policy of pegging and raising real exchange rate
accordingly and as a result, increases the consumer purchasing power.
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Before the elections, usually the policy of pegging exchange rate is
resumed for the following reasons:
a) Voter structuring supports for anti-inflationary policy;
b) Consumer purchasing power improves along with increase in
exchange rate.
These factors force the government to peg exchange rate before
the elections.
In empirical studies, political instability of political economy is used to
estimate equations. The frequency of government changes and power
transitions to opposition parties constitute two indices of political instability.
The first criterion has been developed by Cukierman and Tabelini (1992) and
the second by Edwards (1996). Meon and Rizzo (1999), Poirson (2001),
Edwards (1996), etc., have used these indices.
3.1.3.2. Institutional and political characteristics of OIC countries
Constitutional basis ranges from republic (Algeria) to absolute monarchy
(Saudi Arabia and Qatar). In countries such as Djibouti, Iran, Sudan, etc., the
president is the head of government. In other countries such as Iraq and
Turkey, the prime minister is the head of executive branch. In some others
such as Kuwait and Saudi Arabia, the king is highly invested with political
power. However, in some countries with absolute monarchy (such as Bahrain,
Jordan, Kuwait, etc.) the prime minister is an active executive director. In
some others, such as Qatar, Saudi Arabia, and UAE, the king has absolute
political power. Most of oil producing countries have monarchical system as
their state system. All countries of GCC (Gulf Cooperation Council) have
monarchical system and their economies are highly dependent on oil. An
important feature of these countries is that there is no sales and income tax
levied. Free education, health care, social security services are provided for
all citizens. In fact, oil-rich and wealthy Muslim countries with monarchical
systems reward their citizens with free social services, and oil-rich and
wealthy countries with republic system usually provide free education and
health care, but levy different sorts of taxes on the citizens.
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3.1.4. Tradable sectors

Majority of OPEC member states have Muslim populations. Because in most
OIC countries the state is the owner of the natural resources, most of these
countries have large public sectors. The share of oil in exports of OIC
countries ranges between zero (Albania) and 95 per cent (Algeria) in 19902009. Table 1 shows the relationship between oil exports and exchange rate
regime choice. Countries with higher share of oil revenue are given in left side
and those with lower oil revenue in the right side of the table.

Table 1: Oil Revenue and Exchange Rate Regime Choice

Country

Algeria
Kuwait
Libya
Saudi
Arabia
Qatar
Yemen
Iran
Oman
Bahrain
Syria
UAE
Egypt

Exchange
rate regime
(0 to 7)

Oil exports
ratio to total
exports

Country

Exchange
rate
regime
(0 to 7)

5.8
3
3.13
3.06

95
92.2
93.8
89.9

Sudan
Tunisia
Turkey
Pakistan

5.5
5.6
6
6.3

Oil
exports
ratio to
total
exports
33
10.1
1.1
1.4

3.06
6
3.6
3
3.07
3
3
4.15

89.9
84.4
83.3
80
66
64.3
44.4
39.3

Lebanon
Jordan
Djibouti
Albania
Bosnia
Malaysia
Maldives

4.5
3
2
6
6.1
5
5

0.3
0.0
0.0
0.0
0.0
0.0
0.0

Source: Research Results

According to this table, countries with higher oil revenue are likely to fix
their exchange rate and those with lower oil revenue prefer floating exchange
rate regime. Oil sector affects exchange rate through government interests.
Since, it is traded on US dollar base, oil revenue is kept as foreign reserves for
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monetary and balance of payment gap. This issue was the real reason behind
the fixed exchange rate regime choice by these countries. Industrial sector
have a large potential to affect the exchange rate. It is highly dependent on
tradable sectors. Producers of industrial sector oppose long-term rising in the
exchange rate, preferring more flexible exchange rate regime. The collected
data indicated that countries with smaller industrial sector prefer fixed
exchange rate regime (Djibouti 17 per cent; Syria 24 per cent; and Jordan 27
per cent). On the contrary, countries with larger industrial sector prefer more
floating exchange rate regime (Iran 34 per cent; Algeria 52 per cent; and
Yemen 35 per cent). Findings of Nabli, Keller, and Vaganzones (2003)
indicated that fixed exchange rate regime in the Middle East leads to
overvaluing these countries’ currencies according to floating exchange rate
regime.

4. Exchange Rate Regime Models Estimation
To investigate the determinants of exchange rate regime, body of research
including Collins (1996), Edwards (1996), Poirson (2001), Friedan, Ghezzi,
and Stein (2001), Blumberg, Friedan, and Ghezzi (2005), and Al-Shamari
(2006) have applied Logit and Probit approaches to the situation. In the
present study, we examine the probability of determining an exchange rate
regime via an OCA theory, drawing upon theoretical backgrounds and
literature of the field. The generic model of the study is as the following:

𝑌It = 𝑍𝑖𝑡 ′ β + 𝐶it ′𝜗 + 𝑋𝑖𝑡 ′ α + 𝑆𝑖𝑡 ′ λ + uit
(1)

i=1,2,…,N

t=1,2,…,T

Where i denotes the country and t denotes time. β, 𝜗, α and λ denote
parameters of the model. The dependent variable Y is the exchange rate of
country i and with a fixed exchange rate regime, it will be 1 and with a floating
regime it will be zero. 𝑍𝑖𝑡 denotes OCA factors, i.e., openness of the economy,
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inflation, economic size, economic development index, and financial
development index. C denotes monetary crises risk (measured by international
reserves to local currency ratio) and X denotes political economic factors.
Political economic variables include dictatorship, political system, and
legislative and political instability indices. S denotes the importance of
tradable sector including oil exports and industrial sector and uit is error term.

4.1. Exchange rate regime model and data
The data for present study include data from 49 OIC countries for the period
1990-2014. The number of countries for study is subject to limitations of the
data availability. Data for dependent variable came from two sources: Annual
Report on Exchange Rate Arrangements and Restrictions and Exchange Rate
Regimes Database Constructed by Bubula and Ötker-Robe (2010). The
present study use de facto Exchange Rate Regime Measure only. Exchange
rate arrangements of countries are based on floating or fixed exchange rate
regimes.
The studies carried out previously, assign descriptive variables to four
groups of OCA factors, monetary risk, political economy, and tradable sectors.
OCA descriptive variables include:
a) Openness of the economy; this is measured by exports and imports to
GDP ratio. This index is provided by data from World Bank, WDI
and Arab Monetary Fund.
b) Inflation; data from World Bank and WDI
c) GDP; the real GDP in 2000 fixed prices provided by World Bank and
WDI
d) Index of economic development; taken from indices provided by WDI
e) Degree of financial development; provided by WDI, IMF, and IFS

. World Development Indicator
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Monetary crises risk is determined by the ratio of “international reserves
minus gold reserves” divided by money as near-money (quasi-money or M2).
The data for this variable was provided by IMF’s International Financial
Statistics. Since M2 is based on local currency, it was converted to US dollar
for each country. The present study uses two tradable sectors (oil exports and
industrial sector) which are highly important in OIC countries. The size of oil
exports is given by ratio of oil export to total exports of given country, and
industrial sector is given as a percent of GDP. Data was provided by World
Bank and WDI.
Different sources provided us with political economic factors.
Dictatorship index was provided by University of Maryland and George
Mason University data pool. This variable is based on democracy index
ranging from zero (least democracy) to 9 (highest democracy). Based on
methodology used by Friedan et al. (2001) the democracy index lower than 3
gets 1 and higher than 3 gets zero, which was used in the present study as well.
Two indices provided by Freedom House for Political Rights and Civil
Liberties were also included in the study. Variable for political system of any
country was provided by Polity IV data for political system. According to
Polity IV database, political system variable is divided into three groups:
Systems with an Unelected President, Systems with an Assembly-elected
President, and Systems with a Parliamentary Elected Chief Executive. In the
present study, we use the dummy variable of political system (zero for first
group and 1 for other groups).
Legislative system included election laws of each country. This variable,
as well, was provided by Polity IV database. Countries fall to a continuum of
‘without legislative system’ to ‘different types of legislative system.’ In the
present study, a dummy variable (1 for countries without legislative system or
unelected legislative system, and zero for otherwise) was used as a proxy for
legislative systems of OIC countries.
Political instability is Kaufmann, Kraay and Mastruzzi (2004) index.
Political instability ranged from zero (the least stability) to 100 per cent (the
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highest stability). In the present study a dummy variable was used to denote
political instability (1 for instability of less than 30 percent, and zero for higher
than that). The final function takes the following form:
𝑌𝑖𝑡 = 𝛼0 + 𝛽1 log(𝐼𝑛𝑓) + 𝛽2 𝐸𝑂𝑝 + 𝛽3 𝐺𝐷𝑃 + 𝛽3 𝐸𝐷𝑒𝑣 + 𝛽4 𝐹𝐷𝑒𝑣
+ 𝛽5 𝑅𝑖𝑠𝑘 + 𝛽6 𝐼𝑛𝑑𝑢𝑠 + 𝛽7 𝑂𝑖𝑙 + 𝛽8 𝐷𝑒𝑚𝑜

(2)

+ 𝛽9 𝑃𝑜𝑙𝑖𝑛𝑠 + 𝛽10 𝑙𝑒𝑔𝑠𝑦𝑠 + 𝛽11 𝑝𝑜𝑙𝑠𝑦𝑠 + 𝑈𝑖𝑡
Where i=1,2,…, N and t=1,2,…,T. i denotes country and t denotes time.
𝑌𝑖𝑡 is dependent variable for exchange rate regime of country i in time t, which
will be 1 if fixed exchange rate regime is chosen and zero if a floating regime
is taken (in model estimation by ordered choice, ordered data provided by IMF
was used). In Eq.2, Inf, EOp, GDP, EDev, and FDev denote inflation rate,
openness of the economy, GDP, economic development, and financial
development, respectively (OCA theory factors). Risk denotes risk of currency
crises. Indus denotes the share of industrial sector in GDP, and Oil denotes oil
exports ratio to total exports of a given country (tradable sector). Demo,
Polins, Legsys, and Polsys denote dictatorship, political instability, legislative
system and political system (political economic factors) indices, respectively,
and 𝑈𝑖𝑡 is the error term. The results of estimation for different conditions
were given in Tables 2 through Table 9. Due to the relationship between GDP
and economic development and possibility of linearity, two regressions were
estimated separately. The results of estimations were given for all different
conditions.

2.73e-7

-0.03
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-4.29e-12
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Effect
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-

-
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-

0.03

2.18

-

-2.98

1.87

-0.14
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-0.04

1.09e -7

-1.28e-12

1.91

-

0.0007

2.21

-

-0.67

Z-statistics

0.009

-0.002

(2)

Regression

-

-

0.01

-

0.03

-0.02

1.01e-7

1.01e-12
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-

0.002
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-

-

0.06

-
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3.14e-7
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0.41

-

-

5.43

-

1.76

-1.99

1.89

-2.56

-

-7.62e-12

-2.87

1.32
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Table 2: Results of Estimation of Generic Model in Different Conditions
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Table 2 gives the estimation results of generic model (2) through binary
Probit and optimization algorithm of quadratic Hill Climbing for different
conditions. In regressions (2) and (3), to carry out a better examination of
determinants of exchange rate regime, political economy variables were
limited to a single political instability variable. Also, due to the links between
GDP and economic development index in second and third regressions, each
of these variables was included independently in the model. LR and
McFadden-R2 statistics indicated significance of coefficients. In these
regressions, dependent variable got 1 (for fixed exchange rate regime) and
zero (for floating regime).
Table 3 gives the estimation results of generic model (2) through binary
Probit and optimization algorithm of quadratic Hill Climbing by excluding the
political factors and tradable sectors. To carry out a better examination of
OCA factors, in regressions (4) and (5), political economy and tradable sectors
were excluded from the equation. Also, due to the links between GDP and
economic development index in second and third regressions, each of these
variables was included independently in the model. As seen in the table, with
political economic and tradable factors excluded, McFadden-R2 statistics was
decreased significantly. LR and McFadden-R2 statistics indicated significant
coefficients. In these regressions, dependent variable got 1 (for fixed exchange
rate regime) and zero (for floating regime).

-0.41

-8.44e-8

0.0002

0.0005

Source: Research Results

0.000

0.000

Prob(R)

-1.19

2.11

4.09

0.27

-7.03e-8

3.65e-12

-

2.11

0.36

7.87e-9

3.03e-12

-

0.008
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1.58
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4.87
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5.06e-12
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1.01e -12
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0.31

-4.89
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1.04e -12
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0.88

Z-statistics

EOp

0.003

(4)

Regression

GDP

Inf

Variable

-6.13e-8

2.15e-12

0.0001

-

0.0009

0.001

effect

Marginal

-2.63e-8

5.48e-12

-

-3.61e -12

0.009

0.003

(6)

Regression

-

-0.84

0.000

0.19

-2.42e-8

4.47e-12

2.11

-2.11e -12

0.0007

0.001

effect

Marginal

-3.94

3.89

1.21

Z-statistics

Table 3: Estimation of the Model Excluding Financial and Political Factors
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2.98

Source: Research Results

M. F R

0.29

0.05

-3.87

-0.66

0.000

-0.02

-0.04

-4.11e-8

4.65
-1.43

0.41

3.12

-0.01

3.13e-8

-3.6e-12

0.0003

-

0.000

-0.05

Oil

-2.97

-0.96

0.0003
4.21e-12

4.87

-

0.87

Z-statistics

0.008

0.002

(8)

Regression

Prob(Lr)

-0.04

1.72

4.98

-7.32e-12

0.001

0.002

effect

Marginal

2

4.12e-8

Risk

Fdev

Indus

0.0008

5.11e-12

Edev

-4.87

0.76

0.003

-8.62e-12

Eop

1.11

Z-statistics

0.003

(7)

Regression

Gdp

Inf

Variable
(9)

0.03

-0.02

-3.12e-8

-2.2e-12

0.00007

-

0007

0.05

-0.03

-3.99

3.99e-12

-

-3.21e-12

0.08

0.02

effect

0.001

Regression

Marginal

Table 4: Estimation of the Model Excluding Political Factors

0.000

0.25

4.89

-4.23

-0.89

1.87

-

-4.02

3.98

0.11

Z-statistics

0.02

-0.01

-2.1

2.39e-12

-

-2.21e-12

0.002

0.002

effect

Marginal
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Table 4 gives the estimation results of generic model (2) through binary
Probit and optimization algorithm of quadratic Hill Climbing with excluding
the political economic factors. LR and McFadden-R2 statistics indicated
significance and fitness of coefficients. In these regressions, dependent
variable got 1 (for fixed exchange rate regime) and zero (for floating regime).
It should be noted that Hosmer & Lemeshow (1989) tests of goodness of fit,
expectation-prediction evaluation, and LM variance heterogeneity were
carried out for all estimated regressions. The results indicated goodness of fit
and non-existence of variance heterogeneity. The Wald test of significance of
coefficients confirmed Z-statistics. Corellogram and normality statistics
indicated stationary and normality of error terms. The results of Hosmer &
Lemeshow tests were given in Table 5.

Table 5: Results of Hosmer & Lemeshow Test
Regression

H-L Statistics

Probe H-L

LM-Probe

1

12.81

0.11

0.21

2

5.39

0.71

0.23

3

9.14

0.33

0.15

4

11.09

0.09

0.13

5

8.85

0.35

0.17

6

10.90

0.21

0.13

7

15.71

0.05

0.19

8

12.70

0.12

0.26

9

18.04

0.02

0.24

Source: Research Results
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Table 6: The Results of Expectation-prediction
Evaluation Test
Regression

%Correct

%Incorrect

1

79.78

20.22

2

76.23

23.77

3

76.45

23.55

4

70.05

29.95

5

72.55

27.45

6

72.23

27.77

7

76.34

23.66

8

72.98

27.02

9

67.34

23.66

Source: Research Results

In this section, an estimation of generic model through ordered Probit
approach is presented. Table 7 gives the results of estimation of generic model
in Eq. 2 using ordered Probit and Berndt-Hall-Hall-Hausman optimization
algorithm for first and third regressions using ordered Probit and NewtonRaphson optimization algorithm.
LR and Pseudo R2 statistics indicate significance and fitness of
coefficients. In these regressions, dependent variables take values 1
(completely fixed) to 5 (completely floating regime).
Table 8 gives the results of estimation of Eq. 2 generic model excluding
political and financial factors using ordered Probit and Berndt-Hall-HallHausman optimization algorithm for first and second regressions and
Quadratic Hill Climbing Optimization Algorithm for third regression
LR and Pseudo R2 statistics indicate significance and fitness of the
coefficients.

0.08

0.34

0.0005

0.05

0.04

Oil

Demo

Polins

Legsys

Polsys

1.45

2.19

0.65

0.88

3.12

-2.98

0.01

0.03

0.0001

0.12

0.04

-0.02

2.29e-8

-

-

-

2.98

-

0.03

4.12

-2.13

2.09

1.43

0.06

-0.03

1.11e-8

5.77e-12

1.76

Source: Research Results

0.000

-0.04

Indus

-0.32

4.33e-12

0.0001

-1.98

0.43

0.000

3.99e-8

Risk

1.11

6.13e-5

3.32e-12

0.04

Prob (Lr)

5.23e-12

Fdev

1.29

2.12e-12

0.01

1.32

0.32

7.12e-5

Edev

-1.98

1.43

Zstatistics

0.35

3.42e-12

Gdp

0.02

(2)

effect
0.02

Regression

Marginal

Pseudo R2

0.02

Eop

1.11

(1)

0.006

Z-

statistics

Regression

Inf

Variables

-

0.01

-

-

0.03

-0.01

1.11e-7

5.12e-12

0.00004

3.12e-12

0.02

0.01

effect

Marginal

Z-

0.30
0.000

-

-

-

1.98

-

2.99

-2.87

1.11

0.98

4.11

-0.98

1.45

1.23

statistics

0.02

-

0.08

-0.05

1.89e-8

1.11e-11

0.0002

-2.12e-12

0.03

0.14

(3)

Regression

Table 7: Results of Estimation of Generic Model Ordered Probit

-

-

0.01

-

0.04

-0.002

1.23e-9

4.11e-12

0.00002

-2.23e-12

0.01

0.09

effect

Marginal
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0.006
-0.005
3.12e-12
0.0006
5.5e-12
7.5e-9

Regression
(5)

1.98
0.24
-4.95
5.56
2.87
-1.98
0.24
0.000

Zstatistics

Source: Research Results

Inf
Eop
Gdp
Edev
Fdev
Risk
Pseudo R2
Prob(Lr )

Variables

0.003
-0.002
2.11e-12
0.0003
4.23e-12
6.76e-9

Marginal
effect

0.017
0.004
0.0001
-1.12e-12
3.12e-10

Regression
(6)

1.87
0.76
6.12
-1.44
-0.78
0.21
0.000

Zstatistics

0.01
0.002
0.0001
1.11e-12
2.11e-10

Marginal
effect

0.01
0.006
2.11e-12
3.11e-12
-8.98e-10

Regression
(7)

1.98
2.23
-3.11
2.32
-0.39
0.18
0.000

Zstatistics

0.01
0.001
1.23e-12
2.11e-12
7.12e-10

Marginal
effect

Table 8: Results of Model Estimation Excluding Political and Financial Factors (ordered Probit)
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0.08

0.000

4.34

-4.08

-1.12

1.11

4.90

0.000

0.08

-0.07

3.12e-9

2.11e-12

0.0004

3.11
-

0.005

2.98

Z-statistics

-

0.008

Regression
(8)

0.25

0.09

-0.04

5.12e-9

3.12e-12

0.0002

2.11e-12

0.001

0.0001

Marginal
effect

0.30

4.12

-3.12

-1.54

1.16

4.86

-1.99

1.34

1.98

Z-statistics

Source: Research Results

Prob(Lr)

Pseudo R2

Oil

5.44e-12

Fdev

6.34e-9

0.0005

Edev

-0.05

3.12e-12

Gdp

Indus

0.004

Eop

Risk

0.0006

Regression
(7)

Inf

Variables

0.03

-0.05

1.12e-10

1.11e-12

000.1

-

0.001

0.004

Marginal
effect

9.12e-9

0.23

-0.09

0.000

0.20

4.34

-4.28

1.78

0.45

-

-

4.11e-12

1.45

4.23

3.43

Z-statistics

2.11e-12

0.02

0.009

Regression
(9)

Marginal
effect

0.09

-0.007

1.01e-9

3.45e-12

-

1.23e-12

0.004

0.003

Table 9: Results of Model Estimation Excluding Political Economic Factors (Ordered Probit)
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Table 8 gives the results of estimation of Eq. 2 generic model excluding
political and financial factors using ordered Probit and Berndt-Hall-HallHausman optimization algorithm for first and second regressions and
Quadratic Hill Climbing Optimization Algorithm for third regression. LR and
Pseudo R2 statistics indicate significance and fitness of the coefficients.
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Table 9 gives the results of estimation of generic model of Eq. 2 excluding
political economic factors using ordered Probit and Berndt-Hall-HallHausman optimization algorithm. LR and Pseudo R2 statistics indicate
significance and fitness of the coefficients. LR and McFadden-R2 statistics
indicate significance and fitness of coefficients. The Wald test of significance
of coefficients confirmed Z-statistics. Corellogram and normality statistics
indicate stationary and normality of error terms. The results indicate goodness
of fit.
Model estimation results using binary and ordered Probit were given in
tables 2 through 9. LR, McFadden R-squared, and Pseudo R2 indicate fitness
and significance of coefficients in all regressions. Our findings indicate that
OCA factors are effective on exchange rate regime of OIC countries. Among
political economic factors, the coefficient of political instability has more
significance in all regressions. Also, tradable sectors have a significant effect
on exchange rate regime choice of OIC countries. Risk of currency crisis
coefficient was not statistically significant, and of all political economic
factors, only political instability was significant. The general findings are as
the followings:
Oil sector (the share of oil revenue in total exports) has a positive
significant effect on exchange rate regime choice of OIC countries. In fact, oil
revenues raise the probability of choosing a fixed exchange rate regime. It can
be said that countries with large oil sector (more powerful countries) are more
adept in pegging their exchange rate regime. In fact, oil sector plays an
important role in determining exchange rate regime in OIC countries. The
preference of fixed exchange rate regime over a floating regime with oil
revenue can be attributed to the importance of this sector as a political sector
and also the importance of income in fixed money. Indeed, oil sector not only
plays a role in determining exchange rate regime, but also it is important in
setting the values of exchange rate itself. Given the inelasticity of oil demands,

110

Money and Economy, Vol. 9, No. 3, Summer 2014

setting prices in fixed exchange rate regime would benefit these countries.
Furthermore, fixed exchange rate regime would bring fixed oil revenue for
OIC. As a result, fixed regime would prove optimal policy in oil sector. On
the other hand, oil revenue provides an effective income tool for these
countries to peg their exchange rate regimes.
The coefficient of inflation is not significant in most modules, which
indicates this variable does not have any significant effect on exchange rate
regime of OIC countries. If it has significant effect, it will be positive, i.e.,
rising the inflation rate, the probability of choosing a fixed regime increases.
This can be attributed to contradictory effects, that is, higher inflation rates
encourage the government to fix the inflation rate to gain credibility and
canvassing votes from voters, although it can decrease the fixed inflation rate
(Friedan, Ghezzi, and Stein, 2001).
After separating the effects of GDP and economic development in
different regressions, the coefficient of openness of the economy becomes
statistically significant and with positive sign as expected. In fact, more
financial openness increases the probability of choosing a fixed exchange rate
regime. This finding is consistent with traditional prediction of OCA theory.
Usually, in the theory there is a negative relationship between degree of
economic openness and flexibility of exchange rate regime. Exchange rate
regime fluctuations in an open economy apply changes either in price gaps
and relative prices of tradable and non-tradable goods. These changes increase
the uncertainty about real output rate of keeping local money (against foreign
currency). This uncertainty leads to rise in the currency replacement
phenomenon. Thus, the more open any economy, ceteris paribus, the less
exchange rate flexibility will be attainable. Because larger countries have
more closed economies, the economic openness is accounted for by the
country’s size, that is, larger size of a country (higher GDP) means more
closed economy. When openness is regressed on GDP, coefficient of GDP
will be highly significant with negative sign, which can be due to including
the openness coefficient, which its significance fades away when real GDP
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and economic development variables are included. Poirson (2001), Blumberg,
Friedan, and Stein (2005), and Bleany and Francisco (2005) evaluated the
coefficient of openness as positive, which is attributed to rise in the costs of
floating exchange rate due to financial openness. Therefore, fixed exchange
rate regime is a good policy for maintaining production stability (Boyer, 1978;
Henderson, 1979; and McKinnon, 1981).
The coefficient of economic size variable is significant with a negative
sign. That is, with an increase in economic size, the probability of choosing a
fixed exchange rate regime by OIC countries dwindles, since larger economies
have less vulnerability against external shocks coming from exchange rate,
the necessity of adopting a fixed exchange rate regime decreases. Findings are
consistent with OCA theory predictions (Heller, 1978).
Economic development variable coefficient is significant but with a
positive sign. This contradicts the predictions made by the theory. Edwards
(1996), Blumberg, Friedan, and Stein (2005), and Bleany and Francisco
(2005) also found similar results. In fact, with higher economic development,
the probability of adopting a fixed exchange rate regime rises. This may be
due to the fact that this variable is correlated with other income-related factors
in given country. OIC countries have economies with high incomes, average
incomes, and lower incomes. Countries with lower incomes usually adopts
floating exchange rate regime, and those with higher incomes are likely to
choose a fixed regime. So, positive sign of the economic development index
is explained. Also, it can be said that in a country with higher incomes, fewer
trade barriers would be faced, since these countries enjoy more competent tax
levy system and are not dependent much upon tax income. As a result, these
countries handle more open economies and avoid the risk inherent in floating
exchange rate regime. But OIC countries with higher incomes suffer from a
strong tax levying system, and the majority of them have oil revenues, so they
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are not dependent much upon tariffs income, and with an open economy, the
probability of adopting a fixed exchange rate regime gains momentum.
The coefficient of financial development is not significant in most
conditions, and if significant, it is weak and with positive and negative signs.
In general, with more developed financial environment, the probability of
adopting a fixed exchange rate regime increases. Since the majority of OIC
countries are oil exporters, they are likely to maintain their risk and oil revenue
under check. Thus, for doing so, they stabilize financial sector. However, in
the present study, there is no statistical relationship between financial
development and exchange rate regime choice.
The coefficient of industrial sector is statistically significant with expected
negative sign. Possibly industrial sector relies mostly on competition in the
tradable sector. Industrial producers in OIC countries have organized lobbies
to eschew a very valuable exchange rate, and they have achieved this through
exchange rate regime. Also, countries with higher exports have adopted
floating exchange rate regime to boost their exports and to support their
industrial sector.
Of all variables of political factors, only political instability is significant
with a positive sign. In fact, countries with political instability tend to choose
a fixed exchange rate regime. Since in politically stable countries, an
economic disruption would bring forth political implications; the findings of
the present study are consistent with theories by Edwards (1996) and Cooper
(1971). In fact, political instability increases the political costs of the pegging
regime. As a result, highly instable countries avoid these costs through
pegging their exchange rate. Also, the coefficient of international reserves is
not significant.
In Tables 3, 4, 8, and 9, political factors and tradable sectors are excluded
from the model for improved examination. All variables tend to be significant
with expected signs, but again, risks of financial markets are not significant.
To achieve a better examination, in Tables 4 and 9 political economic factors
were excluded from the regression. Our findings indicated that excluding
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political variables considerably increase the significance level of oil and
tradable sector variables.

5. Conclusion
To investigate the determinants of exchange rate regime in bodies of research
provided by Collins (1996), Edwards (1996), Poirson (2001), Friedan, Ghezzi,
and Stein (2001), Blumberg, Friedan, and Ghezzi (2005), and Al-Shamari
(2006), Logit and Probit approaches were applied. The present study as well
investigated the probability of exchange rate regime choice for OIC countries
in the period 1990-2014 by examining the theoretical underpinnings and
previous body of research carried out using OCA and Probit approaches. The
results indicated that OCA factors, tradable sectors and political economy
wielded impacts on the exchange rate regime on OIC countries, such that oil
revenue, financial development, GDP, openness of economy, economic
development, and political instability increase the probability of adoption of a
fixed exchange rate regime, and industrial sector and size of the economy
decrease the probability. Inflation rate, democracy, political system,
legislative system, and monetary crises risk have no significant impact on the
exchange rate regime choice of the countries. Also, the results show that the
democracy and oil revenue variable have the most impact and financial
development and monetary crises risk have the least impact on choosing
exchange rate regime, respectively.
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Abstract
Reliable measures of the size and direction of changes in monetary policy are very crucial for
examining the effects of monetary policy on the economy. Monetary Condition Index (MCI) can
be used as a tool to assess the stance of monetary policy. This index is defined as the weighted
average of different monetary transmission mechanism relative to their values in a base period.
The weights in MCI are the relative importance of each channel in transmitting monetary
shocks in the economy. In this paper we construct a new MCI for Iran that characterizes three
key innovations. First, for estimation of MCI’s weights, we employ system of equations (VARX)
in order to solve the problem of exogeneity arising from single equation method. Second, beside
exchange rate and credit channel, it includes asset price channel. Third, we utilize a quarterly
data set which seems more plausible for studying short-run dynamics regarding the monetary
policy. Our estimated index over the 1991Q2-2014Q1 indicates that in more than 74% of
quarters under consideration, monetary condition in Iran is easing relative to the base period
(2004:2). The empirical results show MCI leads roughly 1 quarter ahead of inflation.
Therefore, this index can be used as the leading indicator of the inflation rate.
Keywords: Monetary Condition Index, Monetary transmission mechanism, Credit
channel, VARX, Inflation forecasts.
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1. Introduction
Monetary policy affects economic activity and prices through different
channels. The effectiveness of monetary channels depends on different
factors, like: Degree of openness, financial market depth, etc. When there is
more than one channel for monetary transmission, the extent of monetary
tightening or easing may best be gauged by looking at all channels together.
Iran’s economy not only has characters of a small open economy, but it also
has some structural specifications regarding the monetary policy compared to
a conventional framework. For example, interest rates are determined by
monetary authorities and not in the market; moreover, the rates do not adjust
frequently in response to developments in the economy. Besides, the ratio of
international trade to GDP is 40 percent, and the government is a dominant
supplier of exchange from exporting oil in foreign exchange markets.
Hence, we construct a Monetary Condition Index (MCI) in this paper for
Iran’s economy in order to provide a single indicator which summarizes the
overall monetary condition.
In a conventional monetary theory, a short-term interest rate shows the
state of monetary policy especially in a closed economy. However, output in
an open economy may be affected not only by interest rate but also by
exchange rate. Therefore, some recent studies have suggested constructing an
MCI to serve as an indicator of monetary policy stance. An MCI has been used
in early 1990s by the Bank of Canada as a measure to indicate how tight or
loose monetary conditions are in the economy. Since then the use of MCI has
become popular in several other countries.
Empirically, an MCI is calculated as the weighted sum of changes in a
short-term interest rate and exchange rate relative to corresponding values in
a baseline year. The weights ought to reflect importance of these variables (or
channels) on economic activity and inflation. An MCI provides numeric
information about the stance of monetary policy; moreover, a decrease in MCI
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relative to the base year is interpreted as monetary tightening, and an increase
in the index shows easing monetary policy.
The main contribution of this paper is threefold. First, since asset price is
an important channel through which the Iran’s monetary policy is transmitted,
this paper extends the conventional MCI to capture this channel’s effect. In
other words, we constructed the MCI for Iran as a weighted sum of three
monetary transmission channels consisting of exchange rate, credit, and asset
price. As mentioned before, due to the fact that interest rate is not determined
in the market, it is not included in the MCI. Second, for estimation of MCI’s
weights, we applied a vector autoregressive model with exogenous variable
(VARX) to identify and measure the importance of different monetary
transmission channels in Iran. We employ a system of equations in order to
solve the problem of exogeneity arising from single equation method used by
previous studies in Iran. Third, we use a new quarterly data set over 1991Q22014Q1. It is worth noting that the number of papers which studied the
different aspects of Iran’s economy exploring this data set is very limited.
We found that the estimated MCI indicates that in more than 74% of
quarters under consideration, monetary condition in Iran is easing relative to
the base period (2004:2). The empirical results show MCI leads roughly 1
quarter ahead of inflation rate. Therefore, this index can be used as the leading
indicator of the inflation rate.
The rest of this paper is structured as follows: Section 2 provides a review
of monetary policy in Iran. In Section 3, we review the empirical literature on
MCI and also mention some of weak points of studies done in this context.
Section 4 provides the model used for deriving the weights of variables in
MCI. Empirical results are presented in section 5. Finally, Section 6
summarizes the findings of the paper.

. Vector auto regression with exogenous variables
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2. Monetary Policy in Iran
The Central Bank of the Islamic Republic of Iran (hereafter the CBI) is a
multiple mandate central bank. According to Monetary and Banking Act
(1972), the main objectives of the CBI are: (𝒊) to preserve the value of local
currency, (𝒊𝒊) to preserve equilibrium in the balance of payments, (𝒊𝒊𝒊) to
facilitate transactions and (𝒊𝒗) to enhance the economic growth. Although four
mandates were assigned to the CBI, the priority of them has not been clarified
yet. Not only is there no clear prioritization between them, but objectives is
not clear with even chance of different interpretation about their
implementations. For example, two different interpretations have been issued
for the first objective. Some economists interpret that the first objective is
about stability of prices denominated in local currency. In contrast, others
interpret that the objective is about stability of nominal exchange rate.
For meeting the mentioned objectives, the CBI - as an institution
responsible for the formulation and implementation of the monetary policy has constantly faced obstacles. Some of these difficulties are related to the
overall structure of the economy and inflow of oil revenues into the budget,
and some others are attributable to the lack of efficiency of monetary
instruments compatible with usury-free (interest-free) banking system. The
CBI has a low degree of independence, and monetary policy is often
dominated by fiscal policy. The government expenditure is mainly financed
by the revenue from oil export and due to difficulty in predicting oil price for
one year in advance, the government budget runs often in deficit and the CBI
finances the deficit. The monetary policy is dominated by the fiscal policy,
and also the CBI does not have an effective instrument for conducting
monetary policy in compatibility with usury-free banking law.
In absence of an effective instrument, the CBI has mostly used direct
intervention during the last three decades; including determining profit rates
and credit ceilings. According to usury-free banking law, banks are forbidden
from determining a fixed profit rate or an expected rate of return on banking
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facilities in advance. Moreover, Money and Credit Council (MCC) 1
determines a minimum and maximum rate administratively. The MCC
determines interest rates on deposit and loan in annual frequency, and these
rates are rather inefficiently inflexible. 2 Figure (A1) demonstrates the
difference between inflation rate and weighted interest rate on deposits and
loans. As seen in this figure, inflation rate almost on the entire sample period
is higher than nominal returns; so, real interest rate on deposits and loans are
almost negative over the entire sample. Since real interest rates have been
negative with a low degree of flexibility, interest rate channel does not play a
significant role in transmission mechanism.
In previous decades, the CBI has attempted to use the indirect instruments
along with direct instruments for conducting monetary policy. Reserve
requirement ratio is one of the CBI’s indirect instruments of monetary policy;
its rate is determined annually by the MCC. However, the reserve ratio is
rather inflexible for conducting monetary policy and also is costly for banking
sector. From the 3rd Five-Year Development Plan (FYDP), the CBI was
equipped by another instrument. The CBI was authorized to issue participation
papers through the MCC approval. However, the participation papers could
not be exchanged in secondary markets and were utilized in very limited
amounts by the CBI due to some legal and sharia issues.
In practice, controlling the growth rate of monetary base has been the main
instrument or the operating target for the CBI. However, the CBI does not
. Money and Credit Council is the most important institution in monetary policy decisionmaking. Based on the Monetary and Banking Law of the country, rectified at 18 Tir 1351
(July 9th,1972), the Council was in the position to consider and decide on the general policy
of CBI, and to supervise the monetary and banking affairs of the country.
2. Determining the profit rate on loan decreases the effectiveness of price system in financial
markets. In financial markets, the risk should efficiently be priced and reflected in the rate.
When the profit rate is constant regardless of the aggregate or idiosyncratic risk associated
with investment, the market may not allocate the resource efficiently.
. Issuance of participation papers by the CBI is authorized upon the approval of the parliament
according to the 4th FYDP.
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have complete control in this instrument because fiscal policy has direct
impact on the money base. If oil-revenue predicted in budget does not realize
and the budget runs a deficit, the CBI will have to finance the deficit by
lending to the government. Or, if the exchange rate in the market is lower than
the rate in the budget, the CBI must accumulate net foreign asset and expand
monetary base. Therefore, the presence of fiscal dominance undermines the
CBI’s control over its instrument.
Analysis of the contribution of different factors to monetary base growth
shows that on average, during 1988-98, growth in money base was mainly
driven by the CBI net claims on public sector with the average share of 20
percent (figure A2). In other words, the CBI monetized budget deficits, and
government credit was the main factor contributing to the growth of monetary
base over that period. Nevertheless, this pattern did change during the last
decade. Over 2002-2009, the CBI net foreign asset mostly contributed to
expansion of monetary base (with the average share of 41 percent). That is,
the CBI has bought the oil revenue denominated in foreign currency from
government and did not sell them to neutralize its effect on monetary base.
The share of net foreign assets in monetary base growth is 50 percent over
2002-2006. Therefore, the way government finances its budget has affected
the composition and the growth rate of monetary base over the entire sample.
In order to give an overall view on policy maker’s preferences regarding
the target variables, we compare the quantitative targets set in FYDPs for
growth rate of broad money (M2), inflation and real output (real GDP) and
corresponding realized values. Figures (A3) to (A5) show the targets and
realized figures over the whole sample. As seen in figure (A3), the realized
. Since the 3rd FYDP, the CBI was forbidden to directly finance the government fiscal deficits,
and the deficits must either be financed through selling of foreign currency to the CBI or
raising revenue through public issuance of "Participation Papers". Note that selling of
foreign currency (obtained from oil export receipts) to the CBI in order to finance
government expenditure, even with no budget deficit results in base money expansion.
2. An exception is 2007 year in which central bank claims on banks was the most important
factor and the CBI net foreign asset was the second factor in expanding monetary base.
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growth rate of M2 is significantly different from corresponding targets; that is,
the CBI could not meet the targets. Fiscal dominance and low degree of central
bank independence account for the higher growth of M 2. Figure (A4)
compares target and realized CPI inflations, and it is not surprising that the
realized inflation is higher than determined target. Similarly, figure (A5)
compares realized growth rate to its targets announced in development plans.
It is clear that accommodating output has a higher weight in the central bank
loss function.1 The low degree of central bank independence and absence of
fiscal discipline along with high targets for economic growth in FYDP and
supply-side structural problems lead to monetary and credit expansion.
It is worthwhile to mention that access to large amount of foreign reserve
helps the CBI to put pressure on inflation by supplying foreign reserve in the
market and controlling the increase in nominal exchange rate. As seen in
figure (A6), the real exchange rate over the last decade appreciates
remarkably.
It is worth noting that existence of positive two-digit inflation over the last
three decades implies that monetary policy has been expansionary. Hence, an
MCI may not be able to capture the absolute monetary stance because the
index shows the monetary condition relative to a base period (or to the
previous period).

Jalali Naini and Hematy (2013) estimate several forms of reaction functions (including linear
and non-linear equations) for CBI. Based on their results, in the "low inflation" regime
expansionary policies by CBI tend support economic activity. However, during "high
inflation" regime, CBI does not exercise anti-inflation policy but such a stance cannot
accommodate output growth.
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3. Literature Review
In a closed economy, a monetary policy instrument, e.g. a short-term interest
rate in many countries has summarized the monetary condition. For example,
the monetary policy is contractionary when the interest rate is high, and the
monetary policy is expansionary when the interest rate is low. Nonetheless, in
an open economy the monetary condition may not be understood by observing
a single variable because the condition may be affected by different channels.
Consequently, instead of a single variable, a combination of variables as an
index can be used to express the monetary condition in an open economy. Yet,
choosing the variables and their relative weights in the index has been subject
of disagreement.
Accordingly, bulk of papers on MCI focuses on the relevant variables and
their relative weight in the index. If a central bank in an open economy uses a
short term interest rate as a medium target, still the exchange rate through
uncovered interest parity may have impact on economic activities. So,
monetary policy generally operates through both interest rate and exchange
rate in an open economy. In spite of that there is still the question how to
determine the relative weight of these variables in a single index. Freedman
(1994) proposed that the relative weight of variables in the MCI should reflect
their relative effects on either aggregate demand or prices. Since
Freedman proposed the way to calculate the relative weight in an MCI, many
studies have calculated this index for different countries by different methods.
Some empirical studies on MCI are summarized in table (1).
Most of studies consider a narrow MCI as the weighted average of interest
rate and exchange rate. Nevertheless, there are numbers of studies which have
taken into account the other monetary transmission channels including asset
price and credit channels. These papers consider structural features of
economies by adding or omitting some channels.
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Table 1: Literature Review on MCI
Study
Batini and
Turnbull (2002)

Country

UK

Vuslat Us
(2004)

Turkey

Studied channels

Variables in MCI

Interest rate and

Real exchange rate, short-

exchange rate

term real interest rate

Interest rate and

Short term real interest rate

exchange rate

and real effective exchange
rate

Wai-Ching Poon
(2009)

Indonesia

Interest rate, exchange

Real interest rate, real

rate and asset price

exchange rate and share
prices

Abubabkar and
Yaaba (2013)

Nigeria

Interest rate, exchange

Short term interest rate,

rate and credit

exchange rate, growth rate
of credit to private sector

Peng and Leung
(2005)

China

Interest rate, exchange

Short term interest rate,

rate and credit

exchange rate, growth rate
of credit to private sector

Kannan, Sanyal
and Bhoi (2006)

India

Interest rate, exchange

Short term interest rate,

rate and credit

exchange rate, growth rate
of credit to private sector

Source: Author’s reviews

Before reviewing the calculated MCI for Iran, it is worth surveying the
studies about transmission mechanism. Table (2) summarizes studies on
monetary mechanism channels in Iran. Generally, four main channels were
introduced in the literature through which monetary policy may influence
aggregate demand: Interest rate, Exchange rate, Credit and Asset price. As
shown in table (2), there is no consensus regarding the transmission channels
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in Iran. While some studies emphasized the importance of all channels, there
are some which focused on a subset of channels.

Table 2: Monetary Transmission Mechanism in Iran
Study
Keshavars Hadad
and Mahdavi (2005)

Period

1991-2002

Ranani, Komijani
and Shahrestani

1989-2008

(2009)
Moshiri and
Vashaghani (2011)
Komijani and
Mehrabani (2012)

Studied
channel
Asset (equity)
price
Asset (house)
price

1988-2007

All 4 channels

1990-2008

All 4 channels

Finding
Equity price
channel is not
effective.
House price
channel is
effective
All channels are
ineffective
All channels are
effective

Source: Authors’ reviews

There are two studies that calculated an MCI for Iran. Sadeghi et al. (2007)
calculate an MCI using annual data over 1973-2006. The estimated
coefficients for real interest rate and (logarithmic) real exchange rate
respectively are -0.003 and 0.36. Thus, the relative weight of exchange rate to
interest rate is trivial which means the interest rate does not affect the
economic activities over the sample period.
Khorsandi et al. (2012) argue that in addition to interest rate and exchange
rate channels, there is a credit channel which has an important role in
transmission of monetary policies. They added balance of loans to the private
sector as a third channel in the model and used annual data over 1959-2008.
They estimate both aggregate demand and price equations for deriving
weights of these three variables in MCI. They estimate the weight of credit to
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exchange rate in aggregate demand and price equation to be respectively 0.13
and 1.29. So, the weight difference from these equations is remarkable and
forces them to choose between them based on some criteria. On the other hand,
they estimate the coefficient of interest rate in both equations to be non-trivial
which is not in line with Sadeghi et al. (2007).
While these studies used annual time-series data, in the present paper we
utilized a quarterly data set which seems more plausible for studying shortrun dynamic regarding the monetary policy. On the other hand, in these two
mentioned studies, MCI’s weights derived from estimating the single equation
(AD or price equation) but in this paper we employ system of equations
(VAR) in order to solve the problem of exogeneity arising from single
equation method used by mentioned studies.
MCI weights cannot be observed directly, so they are usually derived
empirically from a model of the economy. We use VARX model for deriving
MCI weights. In the next section, we explain the methodology
and details.

4. VARX Model
A conventional model in and the monetary transmission literature consists of
variables that represent (𝑖) policy instrument, (𝑖𝑖) transmission channels, and
(𝑖𝑖𝑖) final targets such as output and price level. The choice of VAR approach
is also inspired by the existence of a large empirical literature using VARs to
examine the monetary transmission mechanism in Iran. The VARX can be
represented by,
n

m

q 1

r 1

Yt  c   AqYt q   Br X t r  Dt   t

(1)
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Where, 𝑌𝑡 denotes an 𝑛 × 1 vector of endogenous variables observed in
period 𝑡, and 𝑋𝑡 is an 𝑚 × 1 vector of exogenous variables in period 𝑡. The
endogenous variables are real nonoil GDP (𝑦), consumer price index (𝑝),
house price (𝑝ℎ ), market exchange rate (𝑒), bank claims on private sector (𝑐)
and monetary base (𝑚𝑏). House price is a proxy for asset price, bank claims
on private sector is a proxy of credit provided by banking system and
monetary base is the CBI’s instrument.
House price, market exchange rate, and bank claims on private sector
display three channels on monetary transmission mechanism (called asset
price, exchange rate and credit channels respectively). We discard interest rate
from the model since the rate is determined officially by the MCC and shows
very infrequent changes in the sample. Therefore, the real interest rate, from
difference of nominal rate and CPI inflation, only reflects changes in inflation
and does not deliver additional information. Due to this fact, real interest rate
is replaced by inflation rate in this model. Empirical studies on monetary
transmission mechanism in Iran provide evidence that the house price channel
plays a non-trivial role (Ranani et al., 2009). Consequently, we choose house
price for identifying the asset price channel in Iran. In this model, 𝑋𝑡 is a
vector of exogenous variables, which in present paper just includes both
revenue from oil-export and world output. The US output is used as a proxy
for world output. Besides, 𝐷𝑡 represents dummy variables for sanction and
exchange rate unification in Iran.1
All series have been taken from the CBI data set. The frequency of the
series is quarterly and the sample is over the period 1991Q2- 2014Q1. The
natural logarithms of all time - series are taken to eliminate potential
heteroscedasticity, and they are seasonally adjusted if needed .
As mentioned before, the interpretation of an MCI for Iran is not
straightforward. Because monetary policy has been historically expansionary,
. The dummy for sanction is defined to be unity in 2012:1 through 2014:1. The dummy for
exchange rate unification is defined to be one in 2002:2.
2 .We use census X12 adjustment method for removing the seasonal component of time series.
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and there is no single period in the sample that contractionary policy is
associated with deflation. Therefore, the calculated MCI gauges the relative
change in - and does not show the absolute - monetary stance. A reduction in
MCI should be interpreted as less expansionary policy, and an increase in MCI
should be called an extra expansionary policy.

4.1. Time series properties of the data
We investigate the existence of unit root in variables by using Augmented
Dickey Fuller (ADF) and Phillips-Perron (PP) tests. These tests help to
estimate the order of integration of each series. The order of integration would
lead us towards the appropriate action; for example, these tests determine
difference order for each series that converts it into stationary series before
estimation of the model. As can be seen from the table (3), variables are all
non-stationary; however, they are stationary, 𝐼(0), in first difference. Hence,
we can conclude that they are integrated of order one, 𝐼(1). So we consider
the log difference form of each variable in estimation.
In VARX model (1), we construct endogenous and exogenous vectors to
contain variables in the first difference. This transformation of variables helps
to avoid spurious regression, without the transformation the co-integration
relationship among variables should be tested.
We use Choleski decompositions approach for identifying the monetary
shocks in our model. The ordering of endogenous variables in 𝑌𝑡 was chosen
on the basis of how fast a variable responds to shocks. It is assumed that output
is the least responsive, followed by prices, then monetary transmission
channels and finally monetary base.
The optimal lag order in the VAR system has been selected according to
information criteria. AIC and LR criteria suggest two lags for endogenous
variables in the VAR system, 𝑛 = 1. Nevertheless, SB criterion was not
informative since it suggested no lag at all.
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Table 3: Unit Root Tests
ADF test *

PP test

Variables t-statistics Prob. result t-statistics Prob. result
Level
𝑦

-1.64

0.455

I(1)

-1.908

0.327

I(1)

𝑝

-1.32

0.613

I(1)

-0.862

0.796

I(1)

𝑒

-1.55

0.502

I(1)

-1.574

0.492

I(1)

𝑝ℎ

-0.45

0.894

I(1)

-0.196

0.934

I(1)

𝑐

-1.36

0.596

I(1)

-0.831

0.806

I(1)

𝑚𝑏

0.52

0.987

I(1)

0.520

0.987

I(1)

∆(𝑦)

-12.39

0.000

I(0)

-12.396

0.000

I(0)

∆(𝑝)

-3.20

0.022

I(0)

-4.869

0.000

I(0)

∆(𝑒)

-10.04

0.000

I(0)

-10.01

0.000

I(0)

∆(𝑝ℎ )

-4.92

0.000

I(0)

-4.776

0.000

I(0)

∆(𝑐)

-5.01

0.000

I(0)

-5.050

0.000

I(0)

∆(𝑚𝑏)

-11.53

0.000

I(0)

-11.429

0.000

I(0)

First difference

* In the ADF test allows only for intercept.
Source: Authors’ calculations
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Table 4: Lag Order Selection Criteria
Lag

Log L

LR

FPE

AIC

SC

HQ

0

1043.21

NA

3.09e-18

-23.29

-22.44*

-22.94

1

1115.75

126.73

1.34e-18*

-24.13

-22.26

-23.37*

2

1152.06

58.43*

1.36e-18

-24.13*

-21.24

-22.97

3

1185.09

48.59

1.53e-18

-24.07

-20.15

-22.49

4

1217.24

42.86

1.81e-18

-23.98

-19.05

-21.99

5

1247.84

36.57

2.34e-18

-23.85

-17.90

-21.46

Source: Authors’ calculations

4.2. Marginal importance of channels
As explained earlier, the weights in MCI are the relative importance of each
channel in transmitting monetary shocks in the economy of Iran. For
examining the relative importance of channels, we followed the approach
suggested initially by Ramey (1993). 1 This approach includes three steps.
First, a benchmark VAR model (introduced in previous section) is estimated,
and the impulse response of a target variable (output growth or inflation) with
respect to a monetary policy shock is calculated. In the second step, it would
be assumed that a variable which represents a specific channel is exogenous
in the model. By this way, the benchmark model would be constrained, or the
channel might not be effective in transmitting monetary shocks. Then, the
response of the target variable to a monetary shock is calculated from the
constrained model referred as the constrained response. In the last step, the
percentage difference between the constrained and benchmark responses is

. Morsink and Bayoumi (2001), and Endut and Morley (2005) also utilized this approach to
determine the importance of monetary transmission mechanism.
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measured. Formally, the marginal importance of channel 𝑖, 𝑠 periods after the
economy hits by a monetary shock can be written as the following:
𝑀𝐼𝑠𝑖 =

𝐼𝑅𝐹𝑠𝑖 (𝑐) − 𝐼𝑅𝐹𝑠𝑖 (𝑏)
𝐼𝑅𝐹𝑠𝑖 (𝑏)

(2)

Where 𝐼𝑅𝐹 is the impulse response function of target variable with respect
to a monetary shock. The impulse response functions in benchmark and
constrained model, respectively denoted by 𝑏 and 𝑐. Therefore, 𝑀𝐼𝑠𝑖 provides
a measure of the relative importance of the excluded channel, 𝑖 , in the
transmission mechanism. A significant change in the path of the target
variable implies that the channel which was excluded from endogenous
variables is an important part of the transmission mechanism. Conversely, the
closer the constrained response function is to the benchmark case, the weaker
is the excluded channel. By applying stage two and three, the importance of
all channels would be measured, and subsequently the relative weights of
channels would be calculated.
It is clear that the relative importance and consequently weights of
channels in MCI change through time. In order to tackle this issue, we
calculate the relative weights over three time horizons: short, medium, and
long-term. These three horizons are defined to contain 4, 20 and 40 quarters
respectively. The normalized weights of monetary channels are reported in
Table (5). These weights are normalized so that the weight of exchange rate
equals to 1 in three time horizons.

Table 5: Relative Weights of Channels
short-term

medium-term

long-term

∆(𝑦)

∆(𝑝)

∆(𝑦)

∆(𝑝)

∆(𝑦)

∆(𝑝)

1

1

1

1

1

1

Credit, ∆(𝑐)

0.08

0.32

0.05

1.13

4.78

1.92

House price, ∆(𝑝ℎ )

0.69

0.48

0.51

2.66

1.39

0.54

Channels
Exchange rate, ∆(𝑒)

Source: authors’ calculations
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For output growth as a target variable, the exchange rate has the highest
weight in short and medium terms. The weight of credit growth increases
gradually as the time horizon expands, and it becomes the most important
channel in the long-term. For the inflation as the target variable, exchange rate
has the highest rate over short term. The weight of asset price inflation
increases as the time horizon expands, and it becomes the most important
channel affecting inflation in medium term. It is interesting that for both
output growth and inflation, credit channel is the most important channel in
the long-term.

5. MCI Calculation
As shown historically in section 2 and empirically in the previous section, the
monetary policy would affect Iran’s economy through three different
channels: exchange rate depreciation, credit growth, and asset price inflation.
Hence, MCI should have these channels included, and it would be defined as
a weighted average of these channels, relative to a base period. Therefore,
MCI could be written as
𝑀𝐶𝐼𝑡 = (∆(𝑒𝑡 ) − ∆(𝑒0 )) + 𝜃𝑐 (∆(𝑐𝑡 ) − ∆(𝑐0 ))
+ 𝜃𝑝ℎ (∆(𝑝ℎ,𝑡 ) − ∆(𝑝ℎ,0 ))

(3)

Where ∆(𝑒0 ), ∆(𝑐0 ) and ∆(𝑝ℎ,0 ) are the growth rate of the exchange rate,
credit and house price in a base year. The second quarter in 2004 is selected
as the base or benchmark period.1 It is worth noting that the level of MCI is
not informative, since the index is constructed using differences between
actual and an “arbitrarily” chosen base period. However, the variation in the
. There is no theoretical reason to select the base period; it is rather an arbitrary decision. Since
2004 is selected as base year for computing national accounts, and Iran’ economy has
experienced a relatively low fluctuations, this choice seem to be reasonable to analyze
monetary condition in Iran.
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index shows the direction of change in monetary conditions comparing with
the base period. According to MCI definition in (3), a rise (or decline) in the
index is interpreted as an easing of (or contracting in) monetary conditions.
In this paper, we compute MCI using both real and nominal variables. In
next section we introduce a criterion to select the best index among different
definitions.

5.1. Comparison of different MCIs
The MCI could be constructed from different sets of weights reported in Table
(5). Nevertheless, proposing different MCIs which may even provide
absolutely different insights is not informative. Therefore, we test the ability
of different indices in forecasting the inflation rate in order to select the best
index. The forecast equation can be represented as follows:
𝜋𝑡+ℎ = 𝑐 + ∑

𝑚

𝛾𝑙 𝜋𝑡−𝑙 + ∑

𝑙=1

𝑛

𝛼𝑞 ∆(𝑀𝐶𝐼𝑡−𝑞 ) + 𝜀𝑡+ℎ

𝑞=1

(4)

Where 𝜋𝑡 is inflation rate defined as 𝜋𝑡 = 𝑝𝑡 − 𝑝𝑡−4 where 𝑝𝑡 is
consumer price index in logarithmic form. The first difference of the
index ∆(𝑀𝐶𝐼𝑡 ), indicates the development in stance of monetary condition. h
denotes the forecast horizon (so that h = 4 quarters).
We use out of sample forecast approach to test the predictive power of
different indexes1. In order to choose among candidate MCIs, we compute the
sample relative root mean squared errors (RMSE) of different forecasting
equation (4), relative to the RMSE in benchmark model. If relative RMSE is
less than one, the candidate forecast is estimated to have performed better than
the benchmark. We define benchmark model as an autoregressive model.
..Our out of sample forecast analysis is carried out using “pseudo-out-of-sample” calculations
that rely on the same regression specification used above, but estimated recursively through
the forecast period. Specifically, forecasts at time period t are constructed by estimating the
regression coefficients using data from the beginning of the sample through period t; these
estimated regression coefficients are then used to forecast 𝜋𝑡+ℎ . The process is repeated to
construct forecasts at time 𝑡 + 1, and so on through the end of the sample (2014:Q1).
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The lag lengths on the 𝜋 and ∆𝑀𝐶𝐼 were chosen (at each forecast date) by
SIC (Schwartz information criteria), a standard method for estimating laglengths. The out-of-sample forecasts were started in 2000 to allow for 36
quarterly observations in the regressions used for the initial forecast.
Based on regression results, the coefficients of candidate indices,
∆(𝑀𝐶𝐼𝑡 ), are positive and significant. The positive coefficient of the change
in MCI is consistent with the fact that expansionary monetary policy increases
the inflation rate.
The relative RMSE of the inflation forecast is calculated for all models
over a horizon of 4 quarters (h=4). Based on the result, the nominal MCI
calculated with the weights derived from the IRF of ∆(𝑦) in medium term has
the lowest RMSE (Table 6).

Table 6: Relative RMSE of the Inflation Forecast

Short term
Medium term
Long term

∆(𝒚) as target
Nominal
Real
0.705
0.959
0.704
0.954
0.903
0.889

∆(𝒑) as target
Nominal
Real
0.707
0.982
0.833
1.004
0.776
0.945

Source: Authors’ calculations

Figure (1) shows the series of the best MCI which is calculated from the
medium term weights and nominal variables. Based on MCI, in 68 quarters
out of 92 quarters (whole period), monetary condition is easing relative to the
base period (more than 74% of quarters).
Although the concept of an MCI is theoretically appealing, there are
caveats in the empirical implementation. Weights applied to each variable can
vary significantly depending on the model used, so that there can be

138

Money and Economy, Vol. 9, No. 3, Summer 2014

considerable uncertainty surrounding the appropriate weights. Thus, caution
is required in interpreting the estimates.

5.2. MCI as leading indicator of inflation
Through comparing MCI’s relation to inflation, we find that it can well reflect
changes in inflation. Figure 2 shows series of MCI together with the inflation
rate. As can be seen, these two series display a high degree of co-movement
with each other.
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Source: Authors’ calculations

Analysis of cross correlation coefficient of MCI and inflation shows that
MCI leads 1 quarter ahead of inflation [based on Table 7 the coefficient of the
first lag (0.712) is the highest value]. Therefore, MCI can be used as the
leading indicator of inflation.

Table 7: Cross Correlation Coefficient of MCI and Inflation
L
INF,

0

1

2

3

4

5

6

7

0.682*

0.712*

0.688*

0.603*

0.471*

0.334*

0.184

0.039

0.682*

0.547*

0.405*

0.293*

0.195*

0.137

0.089

0.013

MCI(-L)
INF,
MCI(+L)

* These correlations are statistically significant.
Source: Authors’ calculations
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5.3. Analysis of MCI during different presidential periods
In order to have a smoothed index for monetary condition, we use Hodrick
Prescort filter to remove the cyclical component from the index. The shape
of trend line (Figure 3) indicates changing stance of monetary policy by the
monetary authorities during the decades under study. The MCI suggests a
distinct easing of monetary conditions in 1991-1996 which contributed to high
inflation rates. Although the monetary policy seems to be tightening during
1996 to 2005, the monetary authorities over 2005 - 2013 aimed at expanding
monetary condition in order to accommodate economic growth.

We also compare the trend component of MCI during different
presidential periods. As can be seen in figure 3, during Akbar Hashemi
Rafsanjani’s presidential period, the monetary condition index indicates
expansionary monetary policy. Expansionary policies were used during this
period in order to rebuild the economy’s infrastructures after Iraq-Iran war. In
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Mohammad Khatami’s first and second presidential periods, MCI has
declined and reached the lowest value. The performance of the inflation rate
during Khatami’s government indicates that the lowest average of inflation
rate through 5th to 10th governments occurs during the second presidential
period of Khatami (13.7%). In 10th government, MCI increased sharply and
reached the highest level during the sample. As a result of this easing monetary
stance, the inflation rate started a sharp rise and reached nearly 40 percent.

Conclusions
In order to evaluate the monetary conditions in a country during different
policy regimes there must be an indicator. The monetary conditions index is
designed to serve as an indicator of monetary policy. It helps to evaluate the
monetary policy stance. In other words, it shows whether monetary policy is
tight, unchanged, or expansionary. This paper estimated Monetary Conditions
Index (MCI) for Iran’s economy by using quarterly data from 1991:2 to
2014:1. Since MCI is defined as a weighted average of different monetary
transmission channels, at first stage we compute the relative importance of
different channels in Iran. For this purpose, we used VARX model. We have
constructed the MCI by utilizing the estimated weights of three channels in
three time horizons (including short, medium, and long term). For selecting
the best index, we compare the indexes based on their ability to forecast the
inflation rate. According to forecasting equations, the nominal MCI calculated
with the weights derived from the impulse response of the growth rate of real
non-oil GDP to a monetary shock in medium term has the lowest RRMSE.
This index indicates that in more than 74% of quarters under consideration,
monetary condition is easing in Iran relative to the base period (2004:2).
For detailed analysis we compare the trend component of MCI during
different presidential periods. The trend component of MCI is derived using
Hodrick and Prescort (HP) filter. Based on the empirical result, we can divide
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the trend component of MCI into 3 phases; First phase (1991:2-1996:2): in
this period the monetary policy was expansionary and Iran’s economy
experienced a high level of inflation rate during this period; Second phase
(1996:3-2005:2) which we can be called as the tightening stage of monetary
condition –as a result of the contractionary monetary policy, the inflation rate
stood below 20 percent– and finally, third phase (2005:3-2014:1), in which
MCI had an increasing trend and reached its highest value during the sample.
Since CBI applies multiple instruments (such as quantity, price and
administrative instruments) and none of them alone can adequately reflect
changes in its monetary policy, conventional measures of monetary policy the growth of monetary base as monetary instrument- have many drawbacks.
Properly measuring the monetary policy changes is crucial to a better
understanding of the conduct of monetary policy in Iran. To meet the
challenge that no single policy instrument represents a good proxy of Iran’s
monetary policy, we construct a new composite measure to better gauge the
changes in monetary policy. Based on our results, it is recommended that
monetary researchers use MCI rather than an arbitrary selected instrument for
analyzing the stance of monetary policy in Iran.
The possible policy implications which can be drawn are: First, the house
price channel would be a source of information to be incorporated into the
conventional MCI to set the operating target for the monetary policy
instrument. Second, the movement in MCI reveals its role as a leading
indicator of inflation in Iran. Thus, MCI provides more information about the
policy stance than what is revealed by interest rates, exchange rates or credit
independently. Third, The MCI tries to proxy different channels in the
monetary transmission mechanism and is simple to construct a timely
indicator. Monetary analysis for policy decisions requires a multi-dimensional
and broad-based assessment of all information that may be relevant for price
developments, and this MCI can provide complementary and timely
information in this context.
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Appendix
Figure A1: Inflation and Interest Rate on Deposit and Loan

Figure A2: Source of Monetary Base Growth
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Figure A3: Growth Rate of M2 (target and performance)

Figure A4: Target and Realized CPI Inflation
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Abstract
This paper presents a framework for assessing the fiscal condition index (FCI) and develops a
concept to assess fiscal condition of governments and implements it into Iran government as an
oil exporting country. The concept consists of four dimensions -revenue, expenditure, budget
balance, and debt structure-and each dimension has its own indicators. There are seven
indicators examined namely expenditure to GDP ratio, non-oil revenue to total revenue ratio,
public debt to GDP ratio, non-oil balance to non-oil GDP ratio, oil revenue to total revenue
ratio, capital expenditure to total expenditure ratio , and overall budget balance to GDP ratio.
Assessing cycle of fiscal indicators shows that these indicators have been pro-cyclical
individually. Then, fiscal policy not only doesn’t have stabilizing role in macroeconomic
conditions, but also increases the macroeconomic fluctuations. Likewise, the results indicate
that Iran’s fiscal condition index is very volatile and pro-cyclical. Also, assessing this index
demonstrate that Iran’s government has experienced fiscal health in 2003, 2006, and 2008.
However, it has been in fiscal stress in 2012 and 2013. Iran’s governments did not have fiscal
policy discipline in the period 1990-2011. This is because the oil price is the leading indicator
of fiscal condition index. In addition, sanction is one of the reasons that caused decrease of FCI
in 2010-2012.
Keywords: fiscal condition index, fiscal policy, fiscal health
JEL Classifications: H70, H61, H63, H20
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1. Introduction
The fiscal pressures faced by the central cities of USA in the late 1970s and
early 1980s spawned numerous efforts across disciplines and organizations to
assess local government fiscal health and fiscal performance, and in some
cases, to develop indices of these conditions (Honandle et al., 2004).
Economists working in this area primarily targeted environmental factors
directly affecting revenues and expenditures (Ladd and Yinger, 1989; Bahl,
1984; Advisory Commission on Inter governmental Relations [ACIR]
1971, 1979).
The ﬁscal health of governments is important and a number of researchers
have examined fiscal condition in state and local governments using various
dimensions and indicators. Thus, there is a universal agreement that fiscal
condition health is important to the effective, efficient, and economical
delivery of public services.
Many scholars have attempted to define fiscal health and fiscal condition
index during the last few decades (Arnett, 2014; Hendrick, 2011; Wang et al.,
2007; Chaney et al., 2002).
Generally, the fiscal health is defined as the ability of the government to
meet its financial and service obligations (Honandle et al., 2004). Therefore,
the Governmental Accounting Standards Board (GASB) defines a
government’s fiscal condition as a composite of a government’s fiscal health
and its ability and willingness to meet its financial obligations and
commitments to provide services (2012). Also, Berne & Schramm (1986)
proposed a definition of fiscal condition as the probability that a government
will meet its financial obligations to creditors, consumers, employees,
taxpayers, suppliers, constituents, and others as these obligations come due.
Groves et al. (1981) and Nollenberger et al. (2003) defined fiscal condition as
a government’s ability to finance its services on a continuing basis.
Kloha et al. (2005) and Jones & Walker (2007) defined fiscal condition in
the context of fiscal distress and explained it as a condition in which
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governments cannot meet the standards in operations, debt, and the needs of
society for several consecutive years, whereas Jones &Walker (2007)
interpreted fiscal distress as an inability to maintain pre-existing levels of
services to the community.
Arnett (2014), Jimenez (2009) and Hendrick (2004) proposed a similar
definition and explained that fiscal condition describes a government’s ability
to meet its financial and service obligations, so that financial obligations
include paying state employees’ salaries and interest on outstanding debt and
funding pensions and service obligations including providing sufficient funds
for education and health care. If a state is able to meet these obligations, it has
fiscal health and is in a good fiscal condition; if not, it may experience fiscal
stress.

2. Fiscal Condition and Benchmarking
The ongoing challenges to governments’ abilities to meet their financial and
service obligations underscore the need for a reliable and straightforward
method to compare states’ finances. However, there is a little agreement on
what dimensions and indicators definitively represent the concept of fiscal
condition. Methods to compare states’ finances, such as credit ratings, already
existed; though, there is still a need for transparent and nuanced measures. Of
course, measurement methods depend on data availability, researcher’s
preferences, and the unit of analysis. Measures of fiscal condition often focus
on one dimension. For example, using the year-end unreserved budget balance
as a measure of fiscal condition (Jimenez 2009; Rubin and Willoughby 2009;
Chaney, Mead, and Schermann 2002) or non-oil primary deficit to non-oil
GDP ratio as a measure for comparing governments of oil exporting countries
is common. These measures provide a sense of a government’s budget
solvency, but not its cash, long-run, or service-level solvency. The tendency
to focus on one dimension of fiscal condition, often budgetary solvency, leads
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to multiple measures of fiscal condition; none of which provides a
comprehensive understanding of a state’s fiscal condition (Arnett, 2014).
Honandle et al. (2004) proposed a ten-point test of fiscal condition index
which was developed by Kenneth W. Brown (1993). This tool describes the
fiscal condition of a government in a set of ten simple ratios, each ratio
focusing on one of four primary aspects of ﬁscal health including: revenues
expenditures, operation position, and debt structure. They suggest that ten
ratio measures will be computed, equally weighted, and aggregated to provide
an overall picture of a government’s fiscal condition. Wang et al. (2007)
defined fiscal condition as the level of financial solvency which includes the
dimensions of cash solvency, budget solvency, long-run solvency, and
service-level solvency.
Cash solvency is concerned with a government’s liquidity and is the
ability of the government to generate enough cash over thirty or sixty days to
meet its debts or its bills (Arnett, 2014; Groves et al., 1981). This definition
reflects the liquidity of a state government and the effectiveness of its cash
management system (Jacob and Hendrick, 2013; Wang et al., 2007; Hendrick,
2011). Budgetary solvency is concerned with a government’s ability to
generate sufficient revenue to fund its current or desired service levels without
causing a deficit (Arnett, 2014; Groves et al., 1981). Long-run solvency is a
government’s ability to pay for all its costs including those that may occur
only every few years or many years into the future (Arnett, 2014; Groves et
al., 1981). While cash and budget solvency look at short-term financial
management, long-run solvency looks at a government’s management of
longer-term obligations, such as meeting pension obligations to current and
future retirees. Service-level solvency is the government’s ability to provide
services at the level and quality that are required and desired by its people.
The definition proposed by Groves et al. (1981) and Nollenberger et al. (2003)
above is adopted by Wang et al. (2007).
There are many different possible fiscal indicators, and they can be
combined in multiple ways (Chaney, Mead, and Schermann 2002; Kamnikar,
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Kamnikar, and Deal 2006; Clark 1977; Howell and Stamm 1979; Morgan and
England 1983). Wang et al. (2007) used eleven fiscal indicators to measure
cash, budget, long-run, and service-level solvencies at the state level that
combine these indicators with equal weights to create a composite measure of
fiscal condition. Nevertheless, the weights applied by Arnett (2014) -for these
dimensions- are according to his judgment. Accordingly, these weights are
neither used in other literatures on this issue, nor they stem from quantitative
analysis.
Ritonga et al. (2012) used nineteen fiscal indicators to compare Indonesia
local government and argued that in defining the government’s financial
condition, it should be derived from the objectives of a nation, since the fiscal
condition is the result of a local government effort to achieve a nation’s
objectives. Consequently, they offer six dimensions namely short-term
solvency, long-term solvency, budgetary solvency, service-level solvency,
financial flexibility, and financial independence. Each dimension has its own
indicators that are totally nineteen indicators examined in this study. They
used to determine the importance of each dimension composing the financial
condition analytical hierarchy process (AHP). To determine the weights, they
used 162 respondents. Furthermore, they showed that the weight of the
dimension is different. Hence, their results explained that the dimension of
long-term solvency and short-term solvency are considered as the two most
important and service level solvency as the least important.
Since Brown’s indicator requires very few data for analysis of ﬁscal
condition, this paper uses the model outlined by Honandle et al. (2004) that
was developed by Kenneth W. Brown (1993). On the other hand, Iran has been
considered in this study. Moreover, definition of the government’s fiscal
condition should be derived from the objectives of a nation based on Ritonga
et al. (2012). So, this paper develops a concept to assess fiscal condition and
implements the concept into Iran's governments. As a result, it has used a
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seven-point test with regard to the structure of oil economy and data
limitations availability.
This paper seeks to construct fiscal condition index for Iran and is
organized as follows. Following this introduction and benchmarking of fiscal
condition index, Section II discusses the methodology used to combine the
data into estimation of an index of fiscal conditions. This study has chosen to
use principal components analysis, as it does not involve estimation – it is
derived from a linear transformation of the data series – and accordingly, does
not impose any structure. Section III gives assessing fiscal performance with
using the quarterly time series data in the period 1990-2013 and
finally Section IV analyzes the fiscal condition index of Iran in business cycle
and different administrations, and discusses the results and offers
some conclusions.

3. Which Variables to Include in a Fiscal Condition Index?
Many of studies have focused on debt structure for assessing fiscal condition
index. As previously mentioned, measurement methods for assessing fiscal
condition index depend on data availability and researcher’s preferences. On
the other hand, the selected variables should be used according to the
economic structure of the countries. Therefore, this paper analyzes fiscal
condition index for Iran, according to these subjects; four measures have been
considered including revenues, expenditures, budget balance, and debt
structure based on Brown’s studies, as well as data availability limitations
especially in operation position and also considering the structure of oil
economy to measure governments' fiscal conditions. Table 1 defines the
variables used to measure fiscal condition index which are seven
fiscal variables.
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Table 1: Financial Indicators Used to Measure Fiscal
Condition Index
Variables
Revenue
Expenditure
Budget Balance
Debt Structure

Oil revenue to total revenue ratio
Non-oil revenue to total revenue ratio
Expenditure to GDP ratio
Capital Expenditure to total expenditure ratio
Overall balance to GDP ratio
Non-oil balance to non-oil GDP ratio
Public debt to GDP ratio

4. Data and Fiscal Performance
This section focuses on assessment of the fiscal indicators that are used in the
dimension of fiscal condition index. These indicators include overall balance
to GDP ratio, non-oil balance to non-oil GDP ratio, expenditure to GDP ratio,
the share of capital expenditure from total expenditure, non-oil revenue to total
revenue, oil revenue to total revenue ratio, and public debt to GDP ratio. In
addition, in this section the study will consider the behavior of these indicators
in business cycle in Iran. Then, the quarterly data is used from the economic
time series database of the central bank of Iran in the period 1990-2013. Also,
two Hodrick-Prescott (HP) filters estimated with λ = 677 and 1 are used to
determine the long term trend and cycle of these indicators.

4.1. Government expenditure to GDP ratio
The average value of the government expenditure to GDP ratio was 21.1
percent with a minimum of 15.29 percent in 2012 and a maximum of 25.39
percent in 2006 for Iran during 1990-2012. On the other hand, the
investigation into the behavior of this variable in business cycles shows that
in 48% of the boom period and 50% of the bust period, the behavior of the
government has been pro-cyclical (Figure A-1).
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4.2. Capital expenditure to total expenditure ratio
Assessing the share of capital expenditure to total expenditure indicates that
the average value for Iran during that period was 21.4 percent with a minimum
of 8.1 percent in 2013 and a maximum of 29.8 percent in 2008. In addition,
this value has been reduced about 70 percent after financial sanctions which
have been applied progressively to Iran since 2011
On the other side, the evaluation of the short-term behavior of the real
capital expenditure 1 shows that a major share of business cycle 2 in the
economy of Iran (60%) was pro-cyclical in the period 1990-2013 (Figure A2). Moreover, using Concordance index shows that this variable is a leading
indicator of real GDP cycles with a lag of two seasons (maximum concordance
equal to 0.78). This means that real capital expenditure had a positive impact
on real GDP in the short term. Hence, the assessment of the real capital
expenditure nature in the business cycle and being a leading indicator of this
variable in comparison with real GDP confirm that Iran’s governments have
not played a stabilizing role in facing macroeconomic fluctuations. Likewise,
the ratio of the capital expenditure variable standard deviation on the average
trend in the range of 4-year presidency suggests that the smoothest behavior
in the capital expenditure section was during the tenth presidency period (the
second term of President Ahmadinejad) and the most volatile was related to
the fifth period (the first term of President Rafsanjani) which were exactly
after the war between Iran and Iraq.

4.3. Oil revenue to total revenue ratio
Assessment of government of Iran’s dependency on oil revenue
indicates that 53% of the government revenue was related to oil sector in the
period 1990-2011. However, this dependency decreased after the international
trade and financial sanctions which have been applied progressively to
Iran since 2011. Of course, in this calculation, it has been shown that if
. It is adjusted consumer price index and consumer services based on the year 2011.
. To determine a dating for Iranian business cycles we used the study carried out by
Einian, M. & Barakchian S. M. (2014).
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the government had used Oil Stabilization Fund, Iran’s government
dependency on oil revenue would increase 60 percent.
In addition, evaluating the cycle of this indicator shows that 74 and 54
percent of the periods of bust and boom respectively was pro-cyclical over
the period 1990–2013 (Figure A-3).

4.4. Non- oil revenue to GDP ratio
Decreasing the dependency on oil revenues and increasing the importance of
tax revenues are the goals that have always been the concern of economic
policy in Iran. The problem has been mentioned in the country's five-year
development plans. But in the situations where financial resources were
obtained from oil, the major share of the government’s financial resources was
allocated to itself (an average of 60% in the period 1990-2012); focus on the
tax system has always been in the shadow of these revenues. The share of tax
revenues of the current expenditure as one of the indicators to evaluate the
efficiency of the tax system shows this fact that the structure of the tax system
in Iran is not desirable (an average of 40% in the period 1990-2012) and also
contrary to the objectives in the defined five-year development plans.1
The assessment of the revenues tax to GDP ratio in the business cycle
shows that the average of 56%, 37.5% and 12.5% are pro-cyclical, countercyclical, and a-cyclical respectively and the government only
had contractive fiscal policy of 31% in the boom and expansionary fiscal
policy of 25% in bust (Figure A-4).
Assessing the average of real tax revenues shows that this index in several
governments was not the same and the highest taxes have been received in the
. Paragraph "a" of the Fourth Development Plan (2005-2010): The government is obliged to
increase the contribution of supplied funds from non-government revenues in the way that
at the end of the fourth plan, the government spending would be provided completely through
tax and other non-oil revenues.
Paragraphs "a", "b" and "c" of Article 117 of the Fifth Development Plan (1390-1394),
emphasize on the following issues:
 At the end of the program, Tax to GDP ratio reaches at least 10 percent contingent with
no increase in the rate of direct taxes and by expanding the tax bases.
 The proportion of public revenues increases by the annual average of 10% except for
oil and gas revenues to credit costs.
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tenth (the second term of Ahmadinezhad presidency) and the seventh (the first
term of Khatami presidency) governments respectively. But the most tax
fluctuations are related to Ahmadinezhad's administration (Figure A-5).

4.5. General Government Net Lending/Borrowing to GDP ratio
General Government Net Lending/Borrowing (Overall Balance to GDP ratio)
has been highly volatile in Iran. Nevertheless, the international trade and
financial sanctions which have been applied progressively to Iran since 2011
have affected the economy especially on overall balance to GDP ratio.
This indicator had 62% growth in the boom and 56% decline in the bust
and in total 60% of the business cycle has been pro-cyclical (Figure A-6).
On the other hand, assessing fiscal balance in different governments of
Iran indicates that real overall balance has been highly volatile during
1990-2013. In addition, after the second term of Khatami presidency,
Ahmadinezhad's administration has been most volatile and the first term of
Khatami presidency has been least volatile (Figure A-7).
Also, this indicator had a negative correlation with the share of oil
revenues in bust (-0.56) and a positive correlation in the boom (0.44). This
means that the deficit was increased when increasing the share of oil revenues
in the budget was in bust. However, by increasing the share of oil revenues in
the boom, budget balance increased. This means that the government was able
to improve the budget deficit with the increase of the share of oil revenues in
the boom.

4.6. Non-oil balance to non-oil GDP ratio
An assessment of the underlying ﬁscal policy stance on the basis of the overall
balance could therefore be misleading. For this reason, other indicators are
needed to guide ﬁscal policy and to assess the underlying ﬁscal stance, such
as the non-oil balance/non-oil GDP ratio, an indicator which isolates the
budget balance from oil price developments.
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The non-oil primary balance therefore excludes oil revenue that originates
from abroad and is a better measure of the impact of fiscal policy on
the domestic demand than the overall primary balance. This indicator
is also a measure for the assessment of fiscal sustainability (Barnett and
Ossowski, 2002).
Evaluating the short-term behavior of non-oil budget deficit to non-oil
GDP ratio shows that in 46% of boom and 59% of bust, this ratio has been
pro-cyclical in the period of 1990-2013. So the ratio (52%) of business cycles
has been pro-cyclical (Figure A-8). Furthermore, fiscal sustainability is weak
in Iran. Likewise, there is a negative correlation between this variable and the
share of oil revenue from the total revenue ratio (-0.4). In other words, if the
share of oil revenues to government revenues increases, non-oil budget deficit
to non-oil GDP ratio will decrease. While, this ratio has been raised by
increasing the share of non-oil revenues to total revenues (correlation
coefficient is 0.38). This means, the government could decrease its non-oil
budget deficit only by the increase in the share of oil revenues in the budget.

4.7. Gross Public Debt to GDP ratio
One of the common methods of the government financing is borrowing from
the banking system in Iran that allocated 7% of the monetary base growth to
itself in the period 1990-2012. Also, the government borrowings from the
banking system at 44 and 31 percent in the boom and bust were pro-cyclical
and a-cyclical respectively. Average debt of the public sector to the banking
system, also with 35% share in President Ahmadinezhad's administration was
the highest amount (Figure A-9).
The public sector debt has been reduced after international financial
sanctions. The reasons could be the lack of access to external finance so that
the government foreign debt to GDP ratio reached from 5.4% in 2010 to 1.9%
in 2012. Of course, the public debt to GDP ratio raised from 13.2 to 19.7
percent - increased about 6% on average - if is calculated by including
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withdrawal from Oil Stabilization Fund as government borrowing from future
generations over the period 2003-2010.

5. Fiscal Condition Index in Iran
As noted above, in this assessment, four measures have been considered
including revenues, expenditures, budget balance, and debt structure.
Nevertheless, these measures have seven subdivisions including overall
balance to GDP ratio, non-oil balance to non-oil GDP ratio, expenditure to
GDP ratio, the share of capital expenditure from total expenditure, non-oil
revenue to total revenue, oil revenue to total revenue ratio and the public debt
to GDP ratio. In the first step, the stationarity of all series have been tested.
To do this, Augmented Dickey–Fuller (ADF) test is used. The results imply
that all variables are stationary. The results reported in Table 2 show that all
of the indicators appear to be generally stationary at 1 percent level (5 percent
in the case of non-oil revenue to GDP ratio).
In the second step, all of the indicators should be standardized1 to allow a
meaningful comparison. Additionally, these ratios should be standardized by
using the mean and the standard deviation to compute z scores. Then, after
considering standardized figures, the sum of the non-oil revenue to total
revenue and oil revenue to total revenue ratio equals revenue, the sum of the
.These fiscal indicators are being transformed, i.e. standardized in order to create indicators
that are on the same scale and to avoid some of the variables to have greater influence on the
index, then due to scale measurement. The variables are standardized by subtracting the
sample mean from each individual observation in the sample and further on the difference is
divided with the standard deviation of the sample. The standardization of variables is
conducted by the formula (1)
𝑋−𝜇
(1)
𝜎
where z is the standardized value or z-score, x is the observation of the variable; µ is the
sample mean and 𝜎 is the standard deviation of the sample. Standardized variables have
normal distribution with zero mean and standard deviation of 1 – N(0,1). Furthermore, as z
scores, the fiscal indicators have the same scale and can easily be compared to one another in
addition to being added together to create each fiscal dimensions.

Assessment and Measurement of …

161

expenditure to GDP ratio and the share of capital expenditure from total
expenditure equals expenditure, the sum of the overall balance to GDP ratio
and the non-oil balance to non-oil GDP ratio equals budget balance. All of the
summations have been considered with equal weights. Moreover, four
dimensions are obtained including revenue, expenditure, budget balance, and
public debt that should have the same weight.
As noted above, different methodologies of FCIs have been developed to
construct over time, they can be categorized into two groups including: the
equal weighted approach and different weighted approach. In this paper, the
focus is on the second approach. Principal Component Analysis (PCA) is one
of the common techniques from statistics for simplifying a data set. This
means that this method is a standard data reduction technique that extracts
common factor from a group of data, removes redundant information,
highlights hidden features, and visualizes the main relationships that exist
between observations. 1 Then, this method is used to determine the fiscal
weighted indicators by Principal Components Analysis. In other words,
through this method, four indicators will be reduced to determine the
minimum number of components that can account for the correlated variance
among these indicators.
To examine the suitability of these data for Principal Component analysis,
the Kaiser–Meyer–Olkin (KMO) test and Bartlett’s test of sphericity, are
performed. KMO is a measure of sampling adequacy to indicate the proportion
of common variance that might be caused by underlying factors. High KMO
values (higher than 0.6) generally indicate that factor analysis may be useful
which is the case in this study (KMO = 0.612). If the KMO value is lower than
0.5, factor analysis will not be useful. Bartlett’s test of sphericity reveals
. PCA can be also called the Karhunen–Loève Transform (KLT), named after Kari Karhunen
and Michel Loève.
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whether the correlation matrix is an identity matrix, indicating that variables
are unrelated. A level lower than 0.05 indicates that there are significant
relationships among the variables, which is the case in this study (significance
of Bartlett’s test is equal 0.00). In other words, the observed significance level
is .0000. It is small enough to reject the hypothesis. It is concluded that the
relationship among the variables is strong and it is a good idea to proceed with
a factor analysis for the data.
In the second step, it will be determined how many factors to use in this
analysis. Table 2 reports the estimated factors and their eigenvalues. Only
those factors accounting for more than 10% of the variance (eigenvalues >1)
are kept in the analysis. So that, from the results obtained eigenvectors
presented in Table 2 indicate that there are two different components with
eigenvalues greater than 1/0 (eigenvalues = 1.548 and 1.279) which might
explain the fiscal condition index. Taken together, PC1 through PC2 explains
70.68 percent of the total variance of the fiscal ratios.

Table 2: Total Variance Explained
Initial Eigenvalues

Extraction Sums of
Squared Loadings

Component
Total

% of Variance

Cumulative %

PC1
PC2
PC3

1.548
1.279
.903

38.711
31.977
22.573

38.711
70.688
93.261

PC4

.270

6.739

100.000

Source: Research calculations (SPSS software)

Total

1.548
1.279

% of
Variance

38.711
31.977
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As presented in Table 2, the PC1 explains the greatest variance
in the data.

Table 3: Component Matrix
Component
PC1

PC2

Revenue

.307

.538

Expenditure

.875

.300

Balance

-.827

.443

Debt

-.074

.838

Source: Research calculations (SPSS software)

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

7
5
3
1
-1
-3
-5
-7
1990q1

1992q3

1995q1

1997q3

2000q1

Rafsanjani's administraon
Ahmadinezhad's administraon
FCI

2002q3

2005q1

2007q3

2010q1

2012q3

Khatami's administraon
Rohani's administraon
average FCI

In this instance, the first principal component (PC1) is employed as an
aggregate measure of the government’s fiscal condition. The main strength or
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the construction of the government’s fiscal condition index by using the
method of principal component analysis is that the weights of the index are
based upon the inner correlation of all the individual measures. The index of
fiscal condition for the public sector of Iran for the period of 1990:Q1 to
2013Q4 is shown in figure 1.
Figure 2: Cycle and trend of Fiscal Condition Index 1990-2013

FCI is pro-cyclical in 53% of business cycle and fiscal condition is
expansionary in 54% in boom and fiscal condition is contractive in 51% in
bust (Figure 2.)
The assessment of lead-lag structures between the oil price and fiscal
condition index has demonstrated that the oil price is a leading indicator -4
seasons- for fiscal condition index.
The early warning system enables government officers to identify the
fiscal distress problem. In other words, an early warning system according to
the seven point scale is developed to help the government officials to identify
fiscally troubled localities to select suitable corresponding strategies under
different economic situations. The critical value used for classification is a
one-half standard deviation below median (C1), and a one-half standard
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deviation above median [(C2) Ho and Huang, 2014]. If FCI is greater than
(C1), the government is in good fiscal health with no distress situation and if
FCI is less than (C1), the government is in fiscal stress. If FCI is between (C1)
and (C2), the government is in a moderate situation with a little fiscal distress.
The monitoring signals of fiscal health are shown in Figure 3.

5

5
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4.5

3

4
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3.5

1

3

0

2.5

-1

2

-2
-3

1.5

-4

1

-5

0.5

-6

0

Rafsanjani's administraon
Ahmadinezhad's administraon
FCI1

Khatami's administraon
Rohani's administraon
Band

The results of this assessment indicate that Iran’s government has
experienced fiscal health in 2003, 2006 and 2008, while it has been in fiscal
stress during 2012 and 2013. On the other hand, the assessment of the average
of fiscal condition index in different presidency terms indicates that President
Khatami’s administration has been in good fiscal condition in comparison
with other governments. Volatility of FCI (the average to the standard
deviation ratio of FCI trend) is the lowest in President Ahmadinezhad’s
administration and the highest in President Khatami’s administration. In
addition, the estimation of annual FCI demonstrates that this index decreased
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in 2010-2012, in spite of the oil price increase in this period. It seems that
sanction is one of the reasons that caused a decrease in this index.

6. Conclusion
The purpose of this paper is twofold: First, the improvement of the
measurement of fiscal condition and to assess the government's finance and
performance in oil exporting countries, and second, using this index for Iran.
So, this study uses the model outlined by Honandle et al. (2004) that was
developed by Kenneth W. Brown (1993). This method has some advantages
such as relying on audited, publicly available data in addition to having an
easily reproduced and transparent methodology. The study offers a concept to
analyze the fiscal condition of countries which will be an improvement on the
previous studies. Due to the definition of the government’s fiscal condition, it
should be derived from the objectives of a nation and environment as the fiscal
condition is the result of a government effort to achieve a nation’s objectives.
Since this paper has focused on Iran which is an oil exporting country, these
indicators are according to an oil economic structure. Then, seven fiscal
indicators were used for assessing the fiscal condition. Fiscal indicators that
were used in calculation of fiscal condition index include expenditure to
GDP ratio, non-oil revenue to total revenue ratio, public debt to GDP ratio,
non-oil balance to non-oil GDP ratio, oil revenue to total revenue ratio,
capital expenditure to total expenditure ratio, and overall budget balance to
GDP ratio.
The findings show that Iran’s FCI is pro-cyclical and Iran’s governments
do not have enough discipline in fiscal policy. This means that governments
do not have any stabilizing roles in facing macroeconomic fluctuations.
Likewise, assessing this index demonstrates that Iran’s government has
experienced fiscal health in 2003, 2006 and 2008, while it has been in fiscal
stress during 2012 and 2013.
On the other hand, oil price is a leading indicator to FCI (2 seasons), while
this index is a leading indicator to business cycle (2 seasons). Also, sanction
is one of the reasons that cause a decrease in FCI in 2010-2012.
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آیا همه ایرانیان باید یک مقدار یارانه دریافت کنند؟
حسن موالنا




ابوالفضل رحیمی

چکیده
پروژه «هدفمند کردن یارانهها» که به عنوان بخشی از اصالحات آزادسازی اقتصادی اخیر به عمل میآید،
توسط دولت ایران در سال  ۹۸۳۱برای کاهش تاثیر برداشتن یارانه ها معرفی شد .طبق این طرح،
شهروندان ایرانی در ایران ،صرفنظر از ویژگیهای اجتماعی و اقتصادی ،مبلغ یارانه ای مساوی دریافت
میکنند (در حال حاضر ماهانه مبلغ  ۰۰۰،۴۴۴ریال ایران) .در این مقاله با استفاده از رویکرد مقیاس
معادل ،عدالت این خط مشی (عادالنه بودن این سیاست) مورد سئوال قرار میگیرد .با استفاده از دادههای
هزینه و درآمد خانوار سال های  ،۹۸۱۸-۹۸۳۱که توسط مرکز آمار ایران گردآوری شده است ،مقیاس
معادلهای انگل را با در نظر گرفتن ویژگیهای عمده خانوار مثل اندازه ،موقعیت جغرافیایی و تعدادی از
خصوصیات سرپرست خانوار ،برآورد می گردد .تخمینهای ما تصویر روشنی از توزیع مجدد را نشان
میدهد ،و عدالت این توزیع نقدی که در اصل برای متعادل کردن تاثیر برداشتن سوبسیدها طراحی شده
بود را مورد سؤال قرار میدهد زیرا که ویژگیهای خانوار در آن در نظر گرفته نشده است.
واژگان کلیدی:
رگرسیون خوشهای ،ویژگیهای جمعیت شناختی ،منحنی انگل ،مقیاس معادل خانوار ،ایران
طبقه بندی I30, I31, I32, I38 :JEL

 پرفسور اقتصاد ،دانشگاه داندی ،بریتانیا
 دکترای اقتصاد ،دانشگاه شهید بهشتی ،ایران
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ارزش اجتماعی اطالعات و سیاست بهینه ارتباطی بانک های مرکزی
احمدرضا جاللی نائینی





محمدامین نادریان

چکیده
سیاست پولی به عنوان ابزار مدیریت انتظارات در صورتی دارای بیشترین کارایی است که بتواند میان
باورها و انتظارات کارگزاران اقتصادی هماهنگی ایجاد کند .سیاست بهینه ارتباطی در فضایی که اعالنهای
بانک مرکزی درک عمومی بوده و افراد دارای انتظارات عقالیی باشند شفافیت کامل است .اما این
نتیجهگیری در وضعیتهای واقع بینانهتری مانند شرایطی که کارگزاران اقتصادی نسبت به وضعیت
اقتصادی عدماطمینان داشته و اقدامات کارگزاران اقتصادی بر بازدهی فعالیتهای هر یک از بازیگران
تأثیر میگذارد تغییر میکند .سیاست بهینه ارتباطی تحت شرایط درک عمومی ناقص ،شفافیت غیرکامل
یا درجه ای از عدم شفافیت است .عدم اطمینان به وضعیت اقتصادی همراه با تأثیرپذیری متقابل بازدهی
اقدامات کارگزاران اقتصادی از یکدیگر منشأ به وجود آمدن درک عمومی ناقص در الگوی مطرح شده در
این مقاله است .با بسط یک الگوی جزیرهای لوکاس -فلپس مقاله حاضر این موضوع ها را در چارچوبی
مشخص بحث و تحلیل می کند .در این چارچوب چنین استنتاج می شود که سیاست ارتباطی دارای
شفافیت کامل به دلیل واکنش بیش از حد به اعالمهای بانک مرکزی می تواند به اختاللهای اقتصادی
منجر شود.
واژگان کلیدی :سیاست بهینه ارتباط ،عقل سلیم ،راهکار مکمل ،شفافیت
طبقهبندی E50, E58, E59, G11, G12, G13, G14 : JEL

 عضو هیأت علمی مؤسسه عالی آموزش و پژوهش در مدیریت و برنامهریزی.
 دانشجوی دکتری ،دانشگاه عالمه طباطبایی
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تجزیه و تحلیل رابطه میان نسبت کفایت سرمایه و مطالبات غیرجاری در
شبکه بانکی ایران
محمد ولی پور پاشا

1

چکیده
شواهد شبکه بانکی ایران در سالهای اخیر نشاندهنده روند رشد فزاینده مطالبات غیرجاری است و هدف
اصلی از پژوهش حاضر بررسی تأثیر عوامل مشخصه بانکی  ،به ویژه نسبت کفایت سرمایه بر مطالبات
غیرجاری بانکها بوده است .دوره مورد مطالعه برای  ۹۱بانک طی سالهای  ۹۸۳۱-۹۸۱۹بوده است و از
مدل داده های تابلویی پویا به منظور تجزیه و تحلیل تأثیر عوامل تعیین کننده بر مطالبات غیرجاری
بانکها استفاده شده است .نتایج تحلیلهای رگرسیون و همبستگی به منظور تبیین کیفیت ارتباط میان
متغیرهای مدل نشان می دهند که بانکها باید همواره در پی کنترل و اصالح سیاست ارائه تسهیالت و
اعتبارت باشند و در این فرایند باید شناسایی عوامل مؤثر بر مطالبات غیرجاری بانکها را در جهت کاهش
آن بکار گیرند و باید داراییهای موزونشده به ریسک و درجه ریسکیبودن سبد تسهیالت را پیش از
اعطای تسهیالت مورد توجه قرار دهند .به عالوه ،با تعیین یک نسبت استاندارد برای کفایت سرمایه،
احتمال وقوع معضالت ناشی از مطالبات غیرجاری باال را تا حد زیادی خنثی میکند .بنابراین بانکها پیش
از اعطای تسهیالت و در جهت تقلیل نرخ رشد مطالبات غیرجاری بویژه به پروژههای مخاطرهآمیز و نیز
قرضگیرندگان نکولکننده باید به منافع بانک و ذینفعان آن اهمیت کافی داده باشد تا اینکه گزارشهای
مبتنی بر اطالعات صحیح منتشر نموده و در اختیار سهامداران قرار دهد.
واژگان کلیدی :مطالبات غیرجاری ،نسبت کفایت سرمایه ،شبکه بانکی ،عوامل مشخصه بانکی
طبقهبندیG32 ،G23 ،C21 : JEL

 .۹پژوهشگر گروه بانکداری ،پژوهشکده پولی و بانکی E-mail: pashaptl@gmail.com
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بررسی عوامل تعیین کننده رژیمهای ارزی در کشورهای عضو سازمان
کنفرانس اسالمی ()OIC
علی فقه مجیدی



چکیده
عوامل اقتصادی و سیاسی متعددی بر انتخاب رژیم نرخ ارز در کشورهای اسالمی مؤثر هستند .در این
پژوهش عوامل مؤثر بر انتخاب سیاست نرخ ارز در کشورهای اسالمی با تأکید بر تئوری  OCAو عوامل
اقتصاد سیاسی در دوره ۹۱۱۴-4۴۹۰مورد بررسی قرار گرفته است .نتایج پژوهش بیانگر این است که
عوامل  ،OCAعوامل اقتصاد سیاسی و بخشهای قابل مبادله بر انتخاب رژیمهای نرخ ارز در کشورهای
 OICتأثیر گذار هستند .به طوری که وجود درآمدهای نفتی ،توسعه مالی ،تولید ناخالص داخلی ،باز بودن
اقتصادی ،توسعه اقتصادی و بیثباتی سیاسی احتمال انتخاب رژیم نرخ ارز ثابت را افزایش و اندازه بخش
صنعت و اندازه اقتصادی ،احتمال انتخاب آن را کاهش میدهند .همچنین ،تورم ،دموکراسی ،سیستم
سیاسی ،سیستم قانون گذاری و ریسک بحرانهای پولی از لحاظ آماری اثر معنیداری بر انتخاب رژیم نرخ
ارز ندارند .همچنین ،نتایج پژوهش نشان میدهد که دموکراسی و درآمدهای نفتی بیشترین تأثیر و ریسک
بحرانها ی پولی و توسعه مالی کمترین اثر را در انتخاب رژیم نرخ ارز در کشورهای اسالمی داشتهاند.
واژگان کلیدی :رژیم نرخ ارز ،OIC ،تئوری  ،OCAاقتصاد سیاسی
F31 C01 JEL
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معرفی یک شاخص جدید شرایط پولی برای اقتصاد ایران


مریم همتی

رضا بوستانی



چکیده
شاخص شرایط پولی میتواند به عنوان ابزاری جهت ارزیابی وضعیت سیاست پولی مورد استفاده قرار گیرد.
این شاخص به صورت میانگین وزنی از کانالهای انتقال پولی مؤثر در هر اقتصاد تعریف میشود .اهمیت
نسبی هر یک از کانالها معرف وزن آنها در ساخت شاخص شرایط پولی است .در این مقاله ،به منظور
ارائه تصویری کلی از وضعیت سیاست پولی در ایران ،یک شاخص جدید شرایط پولی پیشنهاد میشود که
دارای سه ویژگی است .نخست ،در این مقاله از الگوی خودرگرسیونیبرداری با متغیرهای برونزا
( )VARXبرای برآورد اهمیت نسبی هر یک از کانالهای انتقال پولی استفاده شده است .دوم ،با توجه
به اهمیت کانال قیمت دارایی ـ باالخص قیمت مسکن ـ در انتقال شوکهای پولی در اقتصاد ایران ،این
کانال نیز در کنار دو کان ال نرخ ارز و اعتبار در تعریف شاخص مدنظر قرار گرفته است .سوم ،به منظور
ارزیابی پویاییهای کوتاهمدت سیاست پولی ،شاخص شرایط پولی با استفاده از دادههای فصلی برای دوره
زمانی  ۹۸0۴:۹تا  ۹۸۱4:۰محاسبه گردیده است .نتایج حاصل از برآورد شاخص شرایط پولی نشان میدهد
که در  0۰درصد از فصلهای مورد بررسی ،شرایط پولی در مقایسه با فصل اول سال  ۹۸۳۸ـ به عنوان
دوره مبنا ـ انبساطی بوده است .همچنین بررسی همبستگی متقاطع شاخص شرایط پولی و نرخ تورم
داللت بر این دارد که این شاخص میتواند به عنوان شاخص جلونگر تورم مورد استفاده قرار گیرد.
واژگان کلیدی :شاخص شرایط پولی ،مکانیزم انتقال پولی ،کانال اعتباری ،VARX ،پیش بینی تورم
طبقه بندی E51, E52, E58, C53:JEL
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ارزیابی شاخص شرایط مالی در ایران
ژاله زارعی



چکیده
شــاخص شــرایط مالی به توانایی دولت در انجام تعهدات و ارائه خدمات اشــاره دارد .در این مطالعه از
رویکرد براون ( )۹۱۱۸که توســط هوناندل و همکارانش ()4۴۴۰تکامل یافته ،برای ارزیابی شــرایط مالی
دولت ایران در دوره زمانی ۹۸۱۱- ۹۸۱4ا ستفاده شده ا ست .در محا سبه این شاخص چهار بعد ا صلی
درآمد ،مخارج ،تراز بودجه و بدهی بخش عمومی مورد بررسی قرار گرفته که دارای هفت زیربخش نسبت
درآمدهای نفتی به کل درآمدهای دولت ،نســـبت درآمدهای غیرنفتی به  ،GDPنســـبت مخارج کل به
 ،GDPنسبت مخارج عمرانی به کل مخارج ،نسبت تراز بودجه به  ،GDPنسبت تراز غیرنفتی بودجه به
 GDPغیرنفتی و نســبت بدهی بخش عمومی به  GDPبوده اســت .ارزیابی رفتار کوتاهمدت نســبتهای
مالی مذکور در چرخههای تجاری نشــان میدهد این نســبتها رفتار موافق چرخهای داشــتهاند .نتایج
برر سی شاخص شرایط مالی ن شان میدهد این شاخص نو سانات زیادی دا شته ا ست ،به طوریکه در
دولت هفتم و هشتم نوسانات باالیی داشته و در عین حال در دولت مذکور این شاخص میانگین باالتری
را به خود اختصاص داده است .به عبارتی شرایط مالی در این دوره مناسبتر از سایر دولتها بوده است.
بررسی همبستگی این شاخص با قیمتهای نفت نیز نشان میدهد که قیمت نفت ،متغیری پیشرو نسبت
به شرایط مالی دولتها بوده ا ست .بهطوری که ارزیابی سالیانه شاخص شرایط مالی ن شان میدهد در
ســـالهای  4۴۴۱ ،4۴۴۸و  4۴۴۳دولت ایران از ســـالمت مالی برخوردار بوده اســـت .اما در ســـالهای
 4۴۹4 -4۴۹۸با وجود ادامه روند افزایشی قیمت نفت ،شرایط فشار مالی 1را تجربه نموده که تحریمهای
بینالمللی یک جانبه علیه ایران از مهمترین عوامل مؤثر بر ایجاد این شرایط بودهاند.
کلمات کلیدی :شاخص شرایط مالی ،سیاست مالی ،سالمت مالی
طبقهبندی H70, H61, H63, H20 :JEL
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