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Abstract

Budget deficit constitutes a major fiscal indicator. It has major
important ramification on macro-economic position of all nations.
In developing countries generally, and 1n Iran specifically,
governments are likely to spend more on miscellaneous as well as
differentiated obligations causing high expenditure costs with

- respect to their limited revenues. This causes a budget deficit to
incur. The Iranian officials traditionally have regarded the oil
revenue as an income item in budget statement and, generally, use
a fraction of this revenue as current expenditure. Loo%(ing into this
issue, the article analyzes the government’s inter-temporal budget
with some adjustment and inter%retation. The emEirlcal findings

suggest that the country has not been in a sustainable path during
the sample period. This article arrives at the conclusion that the

Iranian fiscal stance with respect to the future generations 1S non-
stationary and that the fiscal authorities would not be able to repay
the incurred debts to the future generations and that the central
government is in fact vulnerable, viz., involved with insolvency
conditions.

Key words: Fiscal sustainability, Budget deficit, Oil revenue,

Generations, “Core” debts, Vulnerable, Insolvency.

I- Introduction |

Budget deficit constitutes a major fiscal indicator. It has major important
ramification on macro-economic position ot all nations. In developing countries
generally, and in Iran specifically, governments are likely to spend more on
miscellaneous as well as differentiated obligations causing high expenditure
costs with respect to their limited revenues. This causes a budget deficit to incur.
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The question is that how long a government budget deficit can continue to be
unchecked? The response initially proceeds to raise two separate 1ssues. The first
one concerns the desirability of perpetual deficits. That is, can we live with such
effects exerted on inflation, investment, and the balance of payments? The
second issue pertains to feasibility of perpetual deficits (Hamilton & Flavin,
986). That is, given the government desired to run a budget deficit perpetually,
especially through exporting exhaustible resources, can it hold on to such a
desire?

This article assesses fiscal sustainability in an economy where a fraction of
government income, and hence government debt, 1s derived predominantly from

a non-renewable resource (i.e., oil). In other words, the article aims at analyzing
the fiscal sustainability in Iran for a period of about four decades.

Iran’s budget deficit is usually less than that of other developing countries.
This 1s due to the oil revenue and other income resources gained from selling
foreign exchange at different rates. Despite this, the Iranian government borrows
from internal sources —such as banking system- and occasionally from foreign
sources. Here, however, the author attempts to analyze budget deficit, using the
inter-temporal budget constraint approach, employing a new interpretation of
income items, hence a new concept of debt coined as actual or “core” debt. In
addition, as pointed earlier, the article focuses on fiscal sustainability, which is
derived from government’s financial character.

Traditionally, the Iranian officials decide on a budget each year considering
both the circumstances as well as the planning framework of the development
policy. The evidence shows that, most often, the budget 1s implemented with
some deficit thus creating a fiscal debt, internally and externally. Economic
conditions are such that the government is dependent on oil revenues and that
the ever-existing gap of exchange rates, caused by fluctuating o1l prices, is
determined exogenously. There i1s evidence indicating that the government has
tried to compensate its deficit through frequent borrowing from abroad, often
utilizing o1l revenues and the gap of exchange rates for reimbursement.

The Iranian officials traditionally have regarded the oil revenue as an
income item in budget statement and, generally, use a fraction of this revenue as
current expenditure. Looking into this issue, the article analyzes the
government’s inter-temporal budget with some adjustment and interpretation as
follows. First, a fraction of the oil revenue considered as a borrowing from
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future generations and is regarded as a debt in the Iranian annual budget
statement. Second, the general debt item consists of debt to the banking system
and debt to the future generations, totally regarded as domestic resources, In
addition of foreign debt. Thus the relation of total debt 1s as:

B3 =B? +By +B!. Where B¥ is actual or core total debt at time
t,. BE’ Is debt to banking system at time t; By s debt to the future generations

at time t - (these two make the domestic debt); Bf 1s borrowing from foreign

sources, which is same as foreign debt. Thus, the actual or core debt consists of
apparent debt, as it is inserted in the budget statement, and debt to the future
generations, borrowing from the future generations that should be discounted.

D{¢ =D{P + DY
where

D?C = actual or core debt at time t

D ?p = apparent debt at time ¢

D? = debt to the next generations at time t

Thus, analysis of fiscal sustainability will be done by these interpretations
of revenue and debt, i.e., adjusted revenue and actual or core debt. An entity’s

liability position is sustainable if it satisfies the present value budget constraint
without a major correction in the balance of income and expenditure given the
costs of financing, which the entity faces in the market. Vulnerability is simply
the risk when the liquidity or solvency conditions are violated and it 1s where the
borrower enters a crisis. The main hypothesis of this article 1s to test the
solvency condition of fiscal stance of Iran.’

The organization of the article 1s as the following. Section II i1s a summary
of a general overview of different approaches to assessment of fiscal
sustainability, beginning with the present value budget constraint, which
constitutes the core of this article and a briet explanation of other approaches to

1- As the main debt of Iranian government 1s from internal sources, and as the officials’
frequent borrowing from abroad, this article focuses on fiscal sustainability while
overlooking the external sustainability which is a minor fact in fiscal stance of the
[ranian officials.
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fiscal sustainability. Section III explains the main model of the present value
budget constraint (PVBC) by using variable with their new interpretation (“core
deficit”). Section IV concerns the empirical value and testing of the assessing
fiscal sustainability. Final section summarizes findings of the article and ends
with results and conclusions.

II- An Overview

A PVBC approach: On the basis of the theoretical framework, most
analytical discussions of fiscal sustainability take, as their starting point, a

representative agent model in which the government must satisfy both an nter-
temporal budget constraint and, 1in every period, a static budget constraint. In a
simple, closed—economy version of such model (where there is no need to be
concerned with complications created by external debt), and abstracting from
monetary considerations, the static budget constraint 1s

Bt{+1 =R¢Bt + Dy (1)

where B; is the beginning period stock of government debt (i.e. bonds
outstanding), R+ =1+ 14 1s discount factor applying between periods t and t+1,

and Dy1is the primary fiscal deficit( 1.e., it excludes interest payments).Solving

equation (1) forward gives the inter-temporal budget constraint.

o0
B =— S R(t,t+j) "Dy + lim R(t,t+T) ' By (2)
j"-—-—":O T—o0

J
Where R(t,t + j) = HRt+k 1s the discount factor applying between
k=0 |
period 7 and t+ j. From equation (2), sustainability (or solvency) requires that

the present value of future primary surpluses exceed the present value of future
primary deficits by a sufficient amount to cover the difference between the

initial debt stock and the present value of the terminal debt stock. Transverse

condition implies that lim R(t,t+ T)'""'1 B{,T41 £0 , has to hold. In fact, this
T—o0
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condition will hold as an equality since private agents cannot end up being
indebted to the government, and as a consequence sustainable fiscal policy has
to respect the present value budget constraint (PVBC)

Q0
Bt =— Y. R(t,t+))7 Dyy; (3)
=0

Sustainability thus requires that today’s government debt is matched by an
excess of future primary surpluses over primary deficits in present value terms.
(Chalk, N., and Hemming, R., 2000).

Assessing sustainability in the first instance means forming a view of how
outstanding stocks of lhabilities are likely to evolve over time. This requires
projecting the tlows of revenues and expenditures, as well as exchange rate
changes. In other words, an entity’s liability position is sustainable if it satisfies
the present value budget constraint without a major correction in the balance of
income and expenditure given the costs of financing the entity faces in the
markets.

Fiscal indicators: 1s another approach of assessing of fiscal sustainability.
A ratio such as public debt-to- GDP ratio is considered in this approach. It is

often used to assess current fiscal policy by judging whether the existing fiscal
surplus is consistent with a stable debt-to- GDP ratio, or to indicate how much

effort is required to achieve a stable debt ratio.

The usefulness of any fiscal indicator depends on the appropriate coverage
of the public sector. Ideally, for sustainability analysis, the fiscal framework
should include all parts of the public sector that can accumulate debt including
public enterprises, especially to the extent that their income and debt reflect
mostly noncommercial obligations.

More generally, contingent liabilities that have an important impact on
fiscal sustainability are often difficult to measure. While data are frequently
‘available on debt formally guaranteed by the central government, experience
suggests that non-guaranteed debt has often turned out to be important
contributor to public build-up and should ideally be monitored and controlled.

It should be noted that such indicators are not backed by a formal definition
of sustainability. Instead, they rely on a more intuitive notion of what
distinguishes sustainable from unsustainable fiscal policy. Thus Buiter (1985)
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argues that sustainable fiscal policy should maintain the ratio of public sector net
worth to output at its current level. He then calculates the permanent primary
deficit necessary to achieve this objective, which 1s given by

=( ~ny Wy (4)

D . . . . .
where d; = —?L 1s the ratio of the primary deficit to output, w¢ = Evn 1S
t t
the ratio of net worth to output, and », is the growth rate. The sustainability

indicator suggested by Buiter is

d—dy =(r —ng)we—dy (5)

which is the difference between the constant wealth primary deficit and the
current primary deficit. A negative value suggests that the current primary
deficit is too large to stabilize the net worth ratio and that fiscal policy should
thus be regarded as unsustainable.

While easy to interpret, one problem with the Buiter indicator 1s that it 1s
difficult in general to obtain accurate information on the true size of government
net worth. Blanchard (1990) gets around this problem by looking at the change
in policies required to maintain the current debt ratio. He then develops two
indicators of sustainability. The primary gap indicator is based on the permanent
primary deficit necessary to stabilize the debt ratio. The latter 1s given by

d=(n; - 1) by ' (6)

where by = 13} 1s the ratio of debt to output. The primary gap indicator is then
t

d-d =(n¢ —r¢) by - dy . (7)

A negative value for this indicator suggests that the current primary deficit
1s too large to stabilize the debt ratio and that fiscal policy 1s thus unsustainable
(Chalk, N., and Hemming, R., 2000). |
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Fiscal sustainability under uncertainty. Barnhill, and Kopits(2003) argue
that 1n the past decade, an increasing number of capital-account crisis have
brought into focus the potential damage inflicted by a vulnerable public sector.
While the nature and extent of the fiscal contribution to these crises has been the
subject of investigation and debate, it i1s widely recognized that in an open
economy, a vulnerable fiscal position 1s often reflected in a vulnerable external
position.

They continue that their paper intends to move beyond the conventional
approach, base on scenario calculations or other summary indicators, for
assessing fiscal sustainability, and in particular, toward a more explicit and
realistic way of accounting for the risks faced by thé public sector. With this
objective, it 1s proposed that a formal methodology, drawing on quantitative
techniques be adopted to determine fiscal risk. Specifically, a Value-at-Risk
(VaR) approach 1s developed.

Although periodic asset bubbles and bank failures have been around for a
very long time, vulnerability to the ensuing in this interdependent world has
increased significantly in recent years. Increased risk manifests, above all, in
highly volatile exchange rates, interest rates, inflation rate, output, commodity
prices, and asset prices. Identification of these environmental risks and

measurement of their volatility and correlation is relatively novel. In this regard,
the VaR concept represents a major innovation for improving risk measurement

and management.
In the most general form, the basis for calculating the VaR is the variance

of the return on the portfolio

0'1% = 'Zw (8)

w = vector of weights for the various securities in the portfolio,

w' = transposed vector of weights in the portfolio, and
2. = variance —covariance matrix of R returns on securities in the portfolio.

Equation (8) is the essence of the VaR analysis; it constitutes the envelope
for the volatility of, and correlation among, various risk variables. To implement
VaR 1t 1s necessary to specify the determination of each risk variable, including
the relationship among these variables over time. Depending on the specification
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of the risk variables, which impose varying data and calculation requirements,
the VaR can be calculated according to either local-valuation or full- valuation

methods.
The delta-normal approach is the most commonly used local-valuation

method. This consists of calculating the maximum potential loss in the portfolio
over a relatively short predetermined time period, under the rather convenient
assumption that all risk variables are normally distributed. Hence, from (&) we
can readily calculate the entire portfolio value at risk:

VaR, = ach (9)

where o = standard normal deviate ,
W = nitial portfolio value.
For the public sector, the public sector net worth can be summarized in a

general functional form as:
W =PV(q , Ty HIF ,I,PN ,P) (10)

indicating that the public sector net worth will depend on the present and
future level of output(q), interest rates at home and abroad (rH ,rF) , the
exchange rate (f) , world commodity prices (Py) ,and the domestic price
level(P). If W=>0 , the public sector 1s deemed to be solvent and the
intertemporal budget constraint is fully satisfied.

Now for the public sector, the net worth equation (10), subject to VaR, over
a given time horizon and subject to a confidence level, to estimate the risk

adjusted net worth:
W* =PV(q 15,15, f,PN,P) - VaR(W) (11)

Fiscal sustainability and Non-Renewable Resources: Chalk (1998)
attempts to assess sustainable fiscal behavior in an economy where wealth 1s
derived predominantly from a non-renewable resource endowment. He explores
the issue within a simple dynamic framework that highlights the structural
weaknesses in the underlying budgetary position, takes into account the rate of
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depletion of a country’s natural resource base, and examines the impact of
changes 1n a country’s terms of trade.

Chalk constructs a model consisting of consumers that are assumed to live
two periods and to recetve an income solely from government transfer. In each
period there are two generations alive, the young and the old. Moreover, He uses
a resource use and technology relation, in dynamic form, with a per capita
resource stock and the stock is depleted by per capita production.

The other part of his model 1s government which owns the natural resource
and derives revenue from its sale. The government runs a deficit which is
defined as total government spending less transfer to individuals and revenue
from sources other than oil and investment income.

In summary, the equilibrium condition of the economy 1s summarized by
three equations; namely, capital market, government sector, and resource
constraint. He assesses fiscal sustainability of budget deficits in two cases: case
I: a deteriorating terms of trade, and case II: an improving terms of trade.

I11- Model

[t 1s worth reviewing some points before explaining the model of the inter-

temporal budget constraint approach, since they help to clarify the theoretical

and empirical aspect of the model.
The government’s one period budget constraint, which describes the

dynamics of accumulation of debt at time t can be given as

AB{"=G; -Ry+i;_1B, 7] (12)
where:

B{“ = Actual total debt

G =Expenditure net of interest payments

R = Adjusted revenue (which is equal to total revenue in the budget minus
@ percent of the o1l revenue) '

1; = Rate of interest paid on debt

By defining G{—-R{=~S; (or primary surplus or deficits- primary
deficit refers to the fiscal deficit excluding interest payments, and I call it as
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“core deficit”) i (12), the government budget constraint can be changed as
follows:

B¢ =(1+i,_1)B% -5, (13)

Equation (13) says that actual total debt at time 7 is a function of previous
actual debt, amount of interest for the previous actual debt and the core deficit at

timef. The existence of foreign currency denominated debt necessitates the
budget constraint to be altered in order to incorporate such debt. The
government budget identity for Iran is assumed to be 1n the following form:

+(1+if )eth__l -8~y (14)

D% t¢,D} =<(1+i;_1) D¥ -

t—1

were.

D{* = domestic currency denominated actual net total debt

D{ = foreign currency denominated net total debt in foreign currency

€

111 = Interest rate on domestic currency denominated debt

if__l = interest rate on foreign currency denominated debt

S{ = primary surplus or deficit of the government (core deficit)
w¢ = increase in (the nominal stock of reserve money) base money

= exchange rate

The domestic and foreign currency denominated debt in this equation can
be expressed 1n domestic currency by:

B — D& ¢ DI (15)

where B{‘ is the net actual total debt measured in domestic currency.
Applying this defimition and defining n¢ as the proportional change of the

Aey . . . .
exchange rate, =L in period t , equation 14 can be written as:

Ct
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B’ =(1+i¢;)BfS —S¢ + eth__l[(l +igy )"' (1+ie N1-1¢)]- @, (16)

Defining the augmented primary surplus as
f -1 -
S,tk =3¢ — €Dy [(1 11 )"“"(1 t1i- Xl — Mt )] T Oy

which shows changes in debt due to variations from uncovered interest
parity and the increase in the stock of high-powered money .

On the basis of this definition we can obtain the following equation
B{® =(1+iy_1)B}, -S; (17)

The following discount factor is applied to discount the variations from
time t to time 0.

_ 1 |
qt "="Ht ; — ;90 =1

1=0 .
J 1+1J

This allows for stochastic interest rates in the process. The equalization of
q¢ will be known as of time t. Applying this discount factor in equation 17, the

discounted variables can be obtained in the following form

qtB{° =q¢—1B, —q;St (18)

Letting b{° and s; as the discounted value of the actual debt and

augmented primary deficit (core deficit) respectively, equation can be as
follows:

bi" =bi", —sq ' (19)

With manipulating the equation 19, we can write this equation as:

AbY" =b{" -b3° =—s; - (20)
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This relation implies that the change in the discounted value of the actual
debt at time t is equal to the discounted primary surplus (or core deficit) at time t.
By recursive substitution forwards, equation 19 is seen to imply

aC -
b =biC z:stﬂ 21)

In fact equations (19) and (21) summarize the definition of monetary and
fiscal policy. If the first term on right hand side of equation (21) goes to zero or

1S non-positive in the final period, the stock of debt will be zero or non-positive
in a finite horizon economy. In an infinite horizon economy, if the transverse
condition holds, then the outstanding debt of time t equals the present discounted
value of future augmented primary surpluses. The term E; 1n this equation acts
as the expectation operator based on the mformation at time t.

limN o Ebl. =0 ‘ (22)

This states that the expectation at time t of the present value of future
government debt goes to zero in the limit. When we apply this condition to
equation (21), the government inter-temporal budget constraint can be obtained
as follows:

o0 |
J=1

Where b,[a'c is the current stock of actual debt and §, i1s the expected future
augmented non interest (i.e., primary) surplus (core deficit). If the debt stock s
positive, government will have to make negative primary surpluses in the tuture

to compensate current positive primary surpluses.
The sustainability of fiscal policy can be determined by obtaining the

forecast trajectory of the stochastic process of bf‘c and testing whether

Imy _y o bt AN T = 0 If the forecasted trajectory of the discounted actual debt

converges to zero, fiscal policy can be considered as sustainable. In order to
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conduct the econometric analysis, i1t is assumed that b?c (or discounted actual
debt) follows a multivaniate Auto Regressive Integrated Moving Average
(ARIMA) process as suggested by Wilcox (1989). In this analysis, b?c should

display two properties. First, it has to be stationary and second, b?c must have

its unconditional mean equal to zero. If non-stationary is found, then it would
imply that the policies pursued during the sample period would interpret
ultimate insolvency of the government.

In order to determine the stationary of discounted net actual total debt, the
following model is used:

bi” =g +at+Bb . +uy (24)

Where:

b?c =discounted net actual debt at time t
o= Drift term

a1 = Coetticient of the trend

t = Time trend
B = Autoregressive parameter

us = Random error term

The error term assumed to be independently and identically distributed.
The equation is used to test the unit root tests (Dickey - Fuller Test), B is the

parameter concerned 1n this equation. The discounted actual debt (b?c) will be

stationary if B is less than one (in absolute terms).If it is equal to one the

variance of btac goes to infinity as time (t) goes to infinity and there is a unit

root situation.
In order for the results to be more robust, the econometric analysis also

includes the Augmented Dickey-Fuller (ADF) and Phillips and Perron tests.
Hence, this article 1s based on all these tests for unit roots (see the Appendix,
tables 5-10).
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IV-Empirical Results ,
The assessing fiscal sustainability in Iran for period 1342 -1380 1s done

with testing this null hypothesis; Hg: a¢ =0 ,B=1.1t 1s used to i1dentity the
trajectory. There are three possibilities in this procedure. If the null hypothesis 1s

not rejected or Hy 1s accepted, 1t means that bt"‘lc i1s non stationary. This implies

bPe process will be unsustainable if it is continued indefinitely and means fiscal

insolvency. If null hypothesis is rejected but. o #0, then there is a

deterministic trend. As a result of this finding, unsustainability will be still
possible. If the null hypothesis is rejected, ay =0 and B <1, will result in the

same effect because the expectation of bf‘iN =0 will not be zero.

Time series data for the period 1342 to 1380 are used in this article. The
definitions of variables are as follows. The actual or core deficit consists of total
apparent compensatory sources in the budget statement and total debt to the
future generations which is considered 70 percent of oil and gas income in the
budget statement. This percent () is calculated by ¢ = (1 — n) , where n stands
for the period that each generation retired and it is considered, on average, 30
years by the government.

The actual or core deficit (debt), btac , 1s discounted in the limits of interest

rate that is practiced in borrowing ,i.e., 15% - 20% . Besides these two limats,
we consider an interest rate between these two limits — 18%.

By running the equation (24) for discounted actual or core debt, with these
three interest rates, the coefficients of o ,o; ,and B are obtained and are
summarized in the table 1. Their standard errors are shown in parentheses.

Confidence interval with 3 st. error (99 percent) confirms that null

hypothesis is not rejected or Hy : oy =0 ,B =1 is accepted, it means that b3°,

core debt, is non stationary. This implies b?c process will be unsustainable if it

is continued indefinitely. In other words the Iranian fiscal stance 1s vulnerable or
the government is encountered with insolvency conditions considering the oil

income share of future generations.
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Table 1 : Coefficients with Different Discount Factor
Actual or core debt

—> (Discounted)
15 18 20

\L percent percent percent :
iCoefficients
0875 | 0860 | 0858 |
o o | oo
o 0.010 | 0007 | 0.007
T e o | oo
* (0.223) | (0.200) | (0.197)

‘Note: Standard errors are in parentheses
Source: Computer printouts in Appendix 1, table 2, 3, 4.

14
P
GNP
10
8 | '
Core deficit
6 /
R
""""" , Year
45 50 55 60 65 70 75 80

Fig 1: GNP and Core Deficit (in logarithm)
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V-Concluding Remarks

The empirical findings suggest that the country has not been in a
sustainable path during the sample period. Sustainability of a country’s fiscal
stance has become an important issue in recent policy discussions. This article
assesses fiscal sustainability in an economy where a fraction of government
income, and hence government debt, is derived predominantly from a non-
renewable resource (i.e., oil). In other words, the main purpose of the article is to

analyze the fiscal sustainability in Iran for a period of about four decades.
Iran’s budget deficit 1s usually less than that of other developing countries.
This 1s due to the o1l revenue and other income resources gained from selling

foreign exchange at different rates. Despite this, the Iranian government borrows
from 1nternal sources —such as banking system- and occasionally from foreign
sources. Here, however, the author attempts to analyze budget deficit, using the
inter-temporal budget constraint approach, employing a new interpretation of
income items, hence a new concept of debt coined as actual or “core” debt. In
addition, as pointed earlier, the article focuses on fiscal sustainability, which is
derived from government’s financial character.

Traditionally, the Iranian officials decide on a budget each year considering
both the circumstances as well as the planning framework of the development
policy. The evidence shows that, most often, the budget i1s implemented with
some deficit thus creating a fiscal debt, internally and externally. Economic
conditions are such that the government is dependent on oil revenues and that
the ever-existing gap of exchange rates, caused by fluctuating o1l prices, 1s
determined exogenously. There is evidence indicating that the government has
tried to compensate its deficit through frequent borrowing from abroad, often
utilizing o1l revenues and the gap of exchange rates for reimbursement.

The Iranian officials traditionally have regarded the oil revenue as an
income item in budget statement and, generally, use a fraction of this revenue as
current expenditure. Looking into this 1ssue, the article analyzes the
government’s inter-temporal budget with some adjustment and interpretation as
follows. First, a fraction of the oil revenue considered as a borrowing from
future generations and i1s regarded as a debt in the Iranian annual budget
statement. Second, the general debt item consists of debt to the banking system
~and debt to the future generations, totally regarded as domestic resources, in

addition of foreign debt.
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Thus, analysis of fiscal sustainability will be done by these interpretations
of revenue and debt, 1.e., adjusted revenue and actual or core debt. An entity’s
liability position 1s sustainable if it satisfies the present value budget constraint
without a major correction in the balance of income and expenditure given the
costs of financing, which the entity faces in the market. Vulnerability is simply
the risk when the liquidity or solvency conditions are violated and it is where the
borrower enters a crisis. The main hypothesis of this article 1s to test the
solvency condition of fiscal stance of Iran, especially, with regard to o1l income
share of future generations, considering it as a debt (or borrowing) of existing
generations from future generations.

This article arrives at the conclusion that the Iranian fiscal stance with
respect to the future generations 1s non-stationary and that the fiscal authorities
would not be able to repay the incurred debts to the future generations and that
the central government is in fact vulnerable, viz., involved with insolvency
conditions.

The foregoing analysis suggests the need for fiscal consolidation measures
to address the problem of sustainability. In this regard, the reduction of the core
deficit would constitute an important fiscal adjustment measures towards a
sustainable deficit. It will be done by transferring and changing the combination

of government incomes in the budget statement by adjusting the tax systems and
reducing the government dependency on o1l revenue.



Appendix

Table 1: Time Series of Core Deficit (debt), Discounted

Debt)B1 Debt B2 Debt 83

1347 559.4553 468.8899 422.7668

1360 | 1123532 | 9608.073 |  8740.798 |
1364 | 8806.797 | 7635586 | 6995446 |
9246.216

55850.07 |  55850.07 |

Source: Bank Markazi (Central) Iran, Balance sheet,
and economic reports, different 1ssues.
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Table 2 : Estimation of Equation no (24)

Dependent Variable: LB1 (b" - 15 percent)

Method: Least Squares

Date: 04/09/04 Time: 19:51

Sample(adjusted): 1343 1380

Included observations: 38 after adjusting endpoints

I e
Variable Coefficlent | Std.Error | t-Statistic | Prob. |

| TT | 0.006201 | 0.005848 | 1.060392 | 0.2962 |
_ LBi(4) | 0865337 | 0.082792 | 10.45191 | 0.0000 |
R T T D
 Rsquared | 0970118 | Mean dependentvar | 3.851585 |
_Log likelthood | 23.92554 | F-statistic | 568.1446 |

Source: table 1

Table 3 : Estimation of Equation no (24)

Dependent Variable: LB2 ( b?c - 18 percent)

Method: LLeast Squares
Date: 04/09/04 Time: 19:45

Sample(adjusted): 1343 1380
Included observations: 38 after adjusting endpoints '

I I
Variable Coefficient | Std. Error | t-Statistic | Prob. |
R e

€ | 0446205 | 0.200543 | 2.224986 | 0.0326 |
| Tv | 0.006%06 | 0.006034 | 1.144468 | 0.2602
| LB2(1) | 0.860576 | 0.083726 | 10.27847 | 0.0000 |
-]
_Resquared | 0971476 | Meandependentvar _ | 3.794168
| Adjusted R-squared | 0.969846 | S.D.dependentvar | 0.773204 |
__S.E.ofregression | 0.134267 | Akalke info criterion | -1.102322 |
_Loglikellhood | 2394411 | F.statistic | 596.0136 |

Soure: table 1
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Dependent Variable: LB3 (b?c - 20 percent)

Method: L.east Squares

Date: 04/09/04 Time: 19:34

Sample(adjusted): 1343 1380

Included observations: 38 after adjusting endpoints

Variable _Coefficient | Std. Error | t-Statistic | Prob. |
R R

| 0444461 | 0.197352 | 2.252124 | 0.0307

1.195295

LB3(-1 10.17600 | 0.0000 |

| _Rsquared | 0.972195 | Mean dependent var  3.759468 |
| Adjusted R-squared | 0.970606 | S.D. dependent var 0.782944 |
| S.E.ofregression | 0.134234 | Akaike info criterion  -1.102813
| Sum squared resid | 0.630654
| Loglikelihood | 23.95344
| ___Durbin-Watsonstat | 1.300519 | Prob(F-statistic) | 0.000000 |

Table 5: Augmented Dicky —Fuller Test (b;" - 15 percent)

[ES— [ [— —_— -—— JR— —_— JR— —_—— ———— —_—— JE—

j *MacKinnon critical values for rejection of hypothesis of a unit root.
|  Augmented Dickey-Fuller Test Equation
|  Dependent Variable: D(LB1,3

Method: Least Squares

Date: 04/09/04 Time: 19:55

Sample(adjusted): 1346 1380

Inciuded observations: 35 after adjusting endpoints

- 1 T 1
¢ | 005125 | 0.062204 | 0082388 | 09349

" Source: table 1
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Table 6: Augmented Dicky —Fuller Test (b?c - 18 percent)

P f e mamas T a-

—— D es — m

R 5% Critical Value -2.9472
I 10% Critical Value _-2.6118
-+ - - r

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LB2,3
Method: Least Squares

Date: 04/09/04 Time: 19:57

Sample(adjusted): 1346 1380
Included observations: 35 after adjusting endpoints

|

|

.

i

|

1

|

1

r

H

i

1

: .
1

| .

| D(LB2(-1),3) 1 0.341429 | 0.173805 | 1.964438

—_— mr—— L L m—— s m——— e —— - —_—— — o, ————— -

Source: table 1

Table 7: Augmented Dicky —Fuller Test (b?c - 20 percent)

| ADF Test Statistic | -6.008007 | 1% Critical Value* | -3.6289
1 5% CriticalValue 0 | -2.9472
I 10% Critical Value - -2.6118 |
T T T T
i *MacKinnon critical values for rejection of hypothesis of a unit root.

T Y Y T e
| __Augmented Dickey-Fuller Test Equation |

{ Dependent Variable: D(LB3,3

| Method: Least Squares

|  Date: 04/09/04 Time: 19:59

1 Sample(adjusted): 1346 1380 -
t  Included observations: 35 after adjusting endpoints :
{ Variable Coefficient | Std.Error | t-Statistic | Prob. |}
T I Y T
D(1.B3(-1),2 -1.643411 0.273537 -6.008007 0.0000 |
D(LB3(-1),3) 0.341973 0174002 | 1.965339 | 0.0581

| ¢ 1 -0b.000654 0.02666 _-0.024514 | 0.9806 |
| Rsquared | 0.635847 Mean dependent var 0.009030
|__Adjusted R-squared 0.613087 | S.D.dependentvar | 0.252912
i _S.E. of regression 0.157317 Akaike info criterion -0.779287 |
| _Sum squared resid 0.791960 -0.645971 |
| _Log likelihood 16.63752 | F-statistic @ | 27.93757 |

- T T e . mEmmmama om, . am m=es fem =t M. =

~Source: table T
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Table 8: Phillips - Perron Test Adwo - 15 percent)

PP Test Statistic -7.415201 1% Critical Value* -4.2324
I 5% Critical Value -3.5386
P 10% Critical Value - =3.2009
P T T T S
| *MacKinnon critical values for rejection of hypothesis of a unit root.
P D T S e
i Lag truncation for Bartlett kernel: 3 ewey-West suggests: 3

Residual variance with no correction

| Residual variance with correction - 0.014067 |
Phillips-Perron Test Equation
Dependent Variable: D{LB1
Method: Least Squares

Date: 04/09/04 Time: 20:00
Sample{adjusted). 1345 1380

included observations: 36 after adjusting endpoints |
| Variable | Coefficient | Std.Error | tStatistic | Prob.
[ DEBI(M),2) | 1215159 | 0.476004 | 5904155 | 0.0000
. ______c 1 _-.006729 0.060456 0111297 | 09121 |
| @TREND(1342) | ©0.000339 | 0.002632 | 0.128955 .
T P P .
| Rsquared = | 0.591419 Mean dependent var 0.009218
| Adjusted R-squared 0.566656 S.D. dependent var 0.24907¢
.t S.E. of regression ),163964 Akaike info criterion ).69869¢(

Sum squared resid 0.887174 Schwarz criterion 3673(
Log likelihood 15.57642 23.88364
0.000000

Durbin-Watson stat 2.065367

N — e L T e, — | pp— —pp— | —— ] — 1 p— " e———t——ted N " | s s e e | T . —

[ —_— —_— - — —_ —_—— —

~ Source: table 1

Table 9: Phillips-Perron Test :uwo - 18 percent)
R P VT T TR e

7. mta 00 ._._ .._.w\aO_._n_ nm_<mu=¢.n _

Laq truncation for Bartiett kernei: 3
Residual variance with no correction
Residual variance with correction

Phillips-Perron Test Equation
Dependent Variable: D{(LB2,3
Method: Least Squares

Date: 04/09/04 Time: 20:02
Sample{adjusted): 1345 1380
ncluded observations: 36 after adjusting endpoints

Variable Coefficient |  Std.Error | _ t-Statistic | Prob. |
0.0000 |

D(LB2(-1),2

0.009385 |

”_ R-squared

S.D. dependent var

0.578160

0.161855 Akaike info criterion | -0.750276 |
0.890702 Schwarz criterion 562303 |
1550497 48.96987 |

0.000000 |

~2.060273 | Prob(F-statistic)

S e — o — E— | ppeg———rpp—— i, STl — L Fa—— T SRR SRR L SRR L SRR T . Ry Ly S L R
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Table 10: Phillips-Perron Test (b%° - 20 percent)

S TesiStneie T S nsse T o ehnevae T35

I 5% Critical Value -2.9446
I 10% Critical Value 26105

*MacKinnon critical values for rejection of hypothesis of a unit root.

Newey-West suggests: 3

| Lag truncation for Bartlett kernel: 3

I Y T P
| Phillips-Perron Test Equation
| Dependent Variable: D(LB3,3
| Method: Least Squares ]
| Date: 04/09/04 Time: 20:04
| Sample(adjusted): 1345 1380
| Included observations: 36 after adjusting endpoints
I A A I
| Variable | Coefficient | Std.Error | t-Statistic | Prob. |
| D(LB3(1)2) | -1.215140 | 0.173884 | -6.988241 | 0.0000 _
| C | 0000784 | 0.027036 | 0028983 | 0.9770 |
I A A R .
| _Adjusted R-squared | 0.577476 | S.D.dependentvar | 0.249289 |
| S.E.ofregression | 0:162042 | Akaike infocriterion | -0.747965 |

Source: table 1
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