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Modeling of budget deficit fluctuations and analysis of 
outlier factors (Case s   tudy from 1972 to 2022)

Abs tract
In Iran’s economic conditions, which is accompanied by increasing environmental pressures, 
res‌‌‌trictions‌on‌foreign‌resources,‌and‌a‌decrease‌in‌the‌price‌of‌oil,‌the‌increase‌in‌the‌budget‌deficit‌
has‌heavy‌consequences‌on‌the‌economy,‌and‌it‌is‌important‌to‌predict‌the‌fluctuations‌of‌the‌budget‌
deficit.‌ In‌ this‌ article,‌ the‌ relationship‌ between‌ budget‌ deficit‌ impulses‌ (news)‌ and‌ conditional‌
volatility will be inves   tigated using exponential GARCH, power GARCH, and threshold GARCH 
models.‌The‌results‌show‌that‌during‌the‌period‌of‌1972-2022,‌the‌short-term‌shocks‌on‌the‌economy‌
are‌not‌significant‌on‌the‌budget‌deficit‌turbulence,‌but‌the‌long-term‌shocks‌on‌the‌economy‌are‌
significant‌on‌the‌budget‌deficit‌according‌to‌GARCH‌models.‌The‌es‌‌‌timated‌value‌of‌the‌coefficients‌
in the equations indicates the excessive ins   tability of the variance of these variables, because all the 
coefficients‌of‌the‌model‌are‌significant‌at‌common‌confidence‌levels,‌and‌this‌indicates‌the‌impact‌
of‌shocks‌and‌news‌on‌the‌budget‌deficit.‌The‌positive‌impulses‌of‌the‌economy‌in‌the‌short‌term‌
are‌less‌effective‌in‌the‌budget‌deficit,‌but‌its‌negative‌effect‌is‌evident‌in‌the‌long‌term.‌In‌order‌
to‌compensate‌for‌its‌budget‌deficit,‌the‌government‌mus‌‌‌t‌reduce‌its‌current‌expenses.‌Of‌course,‌
reducing‌public‌spending‌is‌a‌difficult‌issue‌because‌it‌is‌linked‌to‌the‌interes‌‌‌ts‌of‌many‌groups.
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1. Introduction
The‌budget‌deficit‌ is‌one‌of‌ the‌mos‌‌‌t‌ crucial‌economic‌ indicators‌ that‌ influence‌a‌
country’s‌macroeconomic‌s‌‌‌tability.‌Persis‌‌‌tent‌budget‌deficits‌can‌lead‌to‌inflationary‌
pressures,‌exchange‌rate‌fluctuations,‌and‌economic‌ ins‌‌‌tability.‌This‌s‌‌‌tudy‌aims‌ to‌
model‌ the‌ fluctuations‌ in‌ Iran’s‌ budget‌ deficit‌ over‌ four‌ decades‌ and‌ analyze‌ the‌
impact‌of‌various‌economic‌shocks.‌Given‌Iran’s‌economic‌s‌‌‌tructure—heavily‌reliant‌
on‌oil‌revenues—unders‌‌‌tanding‌the‌factors‌that‌contribute‌to‌budget‌deficit‌volatility‌
is‌essential‌for‌policymakers.

Iran’s economic conditions have been characterized by increasing external 
pressures, including international sanctions, declining oil prices, and res   trictions on 
foreign‌capital‌inflows.‌These‌factors‌have‌significantly‌impacted‌the‌government’s‌
fiscal‌ s‌‌‌tability,‌ often‌ resulting‌ in‌ rising‌budget‌deficits.‌The‌unpredictability‌of‌oil‌
prices,‌in‌particular,‌has‌posed‌significant‌challenges‌for‌fiscal‌planning.‌By‌modeling‌
the‌ volatility‌ of‌ budget‌ deficits‌ using‌ advanced‌ econometric‌ models,‌ this‌ s‌‌‌tudy‌
provides‌ a‌ comprehensive‌ analysis‌ of‌ how‌ external‌ shocks‌ and‌ policy‌ decisions‌
influence‌ fiscal‌ sus‌‌‌tainability.

2. Theoretical framework
The‌budget‌deficit‌can‌be‌viewed‌from‌multiple‌economic‌perspectives.‌According‌to‌
classical‌economic‌theory,‌a‌budget‌deficit‌occurs‌when‌a‌government’s‌expenditures‌
exceed‌ its‌ revenues.‌ The‌ Keynesian‌ approach‌ sugges‌‌‌ts‌ that‌ government‌ deficits‌
can‌ be‌ beneficial‌ during‌ economic‌ downturns‌ as‌ a‌ tool‌ for‌ s‌‌‌timulating‌ demand.‌
However,‌monetaris‌‌‌t‌theories‌argue‌that‌prolonged‌budget‌deficits‌lead‌to‌inflationary‌
consequences‌and‌undermine‌economic‌s‌‌‌tability.

Several‌ s‌‌‌tudies‌ have‌ explored‌ the‌ relationship‌ between‌ budget‌ deficits‌ and‌
macroeconomic‌ variables‌ such‌ as‌ inflation,‌ interes‌‌‌t‌ rates,‌ and‌ economic‌ growth.‌
The‌Ricardian‌Equivalence‌Hypothesis‌sugges‌‌‌ts‌that‌budget‌deficits‌do‌not‌influence‌
aggregate demand because rational consumers anticipate future tax increases and 
adjus‌‌‌t‌their‌savings‌accordingly.‌In‌contras‌‌‌t,‌other‌theories‌argue‌that‌large‌deficits‌can‌
crowd‌out‌private‌inves‌‌‌tment,‌increase‌interes‌‌‌t‌rates,‌and‌create‌long-term‌economic‌
dis‌‌‌tortions.

In‌Iran,‌the‌s‌‌‌tructural‌characteris‌‌‌tics‌of‌the‌economy—including‌heavy‌reliance‌on‌
oil‌revenues,‌weak‌tax‌collection‌mechanisms,‌and‌high‌public‌sector‌expenditures—
contribute‌ to‌ persis‌‌‌tent‌ budget‌ deficits.‌ Additionally,‌ external‌ factors‌ such‌ as‌
international‌ sanctions‌ and‌ exchange‌ rate‌ volatility‌ have‌ amplified‌ the‌ challenges‌
associated‌ with‌ deficit‌ financing.‌ Unders‌‌‌tanding‌ the‌ nature‌ of‌ budget‌ deficit‌
fluctuations‌requires‌a‌robus‌‌‌t‌econometric‌approach‌that‌accounts‌for‌the‌asymmetric‌
impact‌ of‌ economic‌ shocks.
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3. Methodology
This‌s‌‌‌tudy‌employs‌a‌combination‌of‌time-series‌econometric‌techniques‌to‌model‌the‌
volatility‌of‌Iran’s‌budget‌deficit.‌The‌methodology‌consis‌‌‌ts‌of‌the‌following‌key‌s‌‌‌teps:
3.1. Data Collection and Processing
The‌data‌used‌in‌this‌research‌spans‌from‌1982‌to‌2022,‌covering‌a‌40-year‌period.‌
The‌primary‌data‌ sources‌ include:‌Annual‌ budget‌ deficit‌ reports‌ published‌by‌ the‌
Central‌Bank‌of‌Iran.‌Macroeconomic‌indicators‌such‌as‌GDP‌growth,‌inflation,‌and‌
exchange‌rates‌Oil‌price‌fluctuations‌and‌global‌economic‌conditions.
3.2. Stationarity Tes   ting
To‌ensure‌the‌reliability‌of‌the‌time-series‌data,‌unit‌root‌tes‌‌‌ts‌such‌as‌the‌Augmented‌
Dickey-Fuller‌(ADF)‌and‌Phillips-Perron‌(PP)‌tes‌‌‌ts‌are‌applied.‌These‌tes‌‌‌ts‌determine‌
whether‌ the‌ budget‌ deficit‌ series‌ is‌ s‌‌‌tationary‌ or‌ requires‌ differencing‌ to‌ achieve‌
s‌‌‌tationarity.
3.3. Model Selection and Es   timation
The‌s‌‌‌tudy‌utilizes‌the‌GARCH‌family‌of‌models,‌which‌are‌widely‌used‌for‌analyzing‌
financial‌and‌economic‌volatility.‌The‌selected‌models‌include:‌Exponential‌GARCH‌
(EGARCH):‌Captures‌asymmetric‌effects‌of‌economic‌shocks.

Threshold‌GARCH‌(TGARCH):‌Examines‌whether‌positive‌and‌negative‌shocks‌
have‌ different‌ impacts‌ on‌ budget‌ deficit‌ volatility.‌ Power‌ GARCH‌ (PGARCH):‌
Assesses‌long-memory‌effects‌in‌deficit‌fluctuations.‌Each‌model‌is‌evaluated‌based‌
on‌criteria‌such‌as‌the‌Akaike‌Information‌Criterion‌(AIC)‌and‌Bayesian‌Information‌
Criterion‌(BIC)‌to‌determine‌the‌bes‌‌‌t-fitting‌model‌for‌Iran’s‌budget‌deficit‌fluctuations.

4. Discussion
The‌ empirical‌findings‌ of‌ the‌ s‌‌‌tudy‌provide‌ significant‌ insights‌ into‌ the‌ nature‌ of‌
budget‌ deficit‌ fluctuations‌ in‌ Iran.
4.1. Short-Term vs. Long-Term Economic Shocks
The‌results‌indicate‌that‌short-term‌economic‌shocks‌(e.g.,‌sudden‌oil‌price‌changes,‌
temporary‌ government‌ spending‌ cuts)‌ do‌ not‌ significantly‌ impact‌ budget‌ deficit‌
volatility.‌However,‌long-term‌economic‌shocks‌(e.g.,‌sus‌‌‌tained‌inflation,‌prolonged‌
international‌sanctions)‌have‌a‌subs‌‌‌tantial‌effect‌on‌budget‌deficit‌fluctuations.

The‌ persis‌‌‌tence‌ of‌ budget‌ deficit‌ volatility‌ sugges‌‌‌ts‌ that‌ Iran’s‌fiscal‌ sys‌‌‌tem‌ is‌
highly‌ sensitive‌ to‌ macroeconomic‌ ins‌‌‌tability.‌
4.2. Asymmetric Effects of Economic News
Negative‌economic‌shocks,‌such‌as‌oil‌price‌declines‌and‌trade‌res‌‌‌trictions,‌lead‌to‌
more‌pronounced‌budget‌deficit‌volatility‌compared‌to‌positive‌shocks.‌This‌finding‌
aligns‌with‌the‌leverage‌effect‌hypothesis,‌which‌s‌‌‌tates‌that‌bad‌news‌tends‌to‌have‌a‌
s‌‌‌tronger‌impact‌on‌financial‌and‌economic‌volatility‌than‌good‌news.‌The‌EGARCH‌



Volume 3, Issue 10, Winter 2025

534

model‌ confirms‌ that‌ budget‌ deficit‌ volatility‌ exhibits‌ asymmetric‌ behavior,‌ with‌
negative‌shocks‌leading‌to‌greater‌ins‌‌‌tability‌than‌positive‌ones.
4.3. Policy Implications of GARCH Model Findings
EGARCH‌Model:‌Sugges‌‌‌ts‌that‌policymakers‌should‌prioritize‌mitigating‌negative‌
economic‌ shocks‌ rather‌ than‌ relying‌ on‌ temporary‌ fiscal‌ expansion‌ s‌‌‌trategies.‌
TGARCH‌Model:‌Indicates‌that‌Iran’s‌fiscal‌policy‌mus‌‌‌t‌be‌adjus‌‌‌ted‌to‌account‌for‌
the‌ disproportionate‌ impact‌ of‌ adverse‌ economic‌ conditions.

PGARCH‌Model:‌Highlights‌the‌need‌for‌long-term‌s‌‌‌tructural‌reforms‌to‌reduce‌
budget‌deficit‌volatility.
4.4. The Role of Fiscal Policy in Controlling Deficit Volatility
Excessive‌ reliance‌ on‌ oil‌ revenues‌ has‌ made‌ Iran’s‌ budget‌ highly‌ susceptible‌ to‌
external‌ shocks.

The‌government‌mus‌‌‌t‌diversify‌revenue‌sources‌by‌s‌‌‌trengthening‌tax‌collection‌
mechanisms‌ and‌ reducing‌ reliance‌ on‌ volatile‌ oil‌ revenues.‌ Public‌ expenditure‌
rationalization‌is‌essential‌to‌ensure‌fiscal‌sus‌‌‌tainability‌and‌reduce‌deficit‌volatility.

Implementing‌fiscal‌ rules—such‌as‌expenditure‌ceilings‌and‌deficit‌ limits—can‌
help‌s‌‌‌tabilize‌public‌finances‌and‌prevent‌excessive‌borrowing.

5. Conclusion and Sugges   tions
This‌s‌‌‌tudy‌highlights‌the‌complex‌nature‌of‌budget‌deficit‌fluctuations‌in‌Iran‌and‌
the‌significant‌impact‌of‌economic‌shocks‌on‌fiscal‌s‌‌‌tability.‌The‌findings‌underscore‌
the‌importance‌of‌adopting‌a‌proactive‌fiscal‌policy‌framework‌to‌mitigate‌deficit‌
volatility‌and‌ensure‌long-term‌economic‌sus‌‌‌tainability.

Key‌ Policy‌ Recommendations:‌ Enhancing‌ Fiscal‌ Discipline:‌ The‌ government‌
should‌ implement‌ s‌‌‌tricter‌ budgetary‌ controls‌ to‌ prevent‌ excessive‌ spending.‌
Diversifying‌Revenue‌Sources:‌Reducing‌dependency‌on‌oil‌revenues‌by‌developing‌
non-oil‌ sectors‌ such‌ as‌ manufacturing‌ and‌ services.

S‌‌‌trengthening‌Ins‌‌‌titutional‌Frameworks:‌ Improving‌governance,‌ transparency,‌and‌
public‌financial‌management‌to‌reduce‌fiscal‌mismanagement.‌Coordinating‌Fiscal‌and‌
Monetary‌Policies:‌Ensuring‌that‌deficit‌financing‌does‌not‌lead‌to‌uncontrolled‌inflation.

Reducing‌ Public‌ Sector‌ Expenditures:‌ Implementing‌ targeted‌ spending‌ cuts‌ to‌
prioritize‌ essential‌ services‌while‌minimizing‌ budgetary‌ imbalances.Implementing‌
Counter-Cyclical‌ Fiscal‌ Policies:‌Adjus‌‌‌ting‌ fiscal‌ policy‌ in‌ response‌ to‌ economic‌
cycles‌ to‌ s‌‌‌tabilize‌deficit‌ volatility.

Final‌Thoughts‌The‌results‌of‌this‌s‌‌‌tudy‌emphasize‌that‌budget‌deficit‌volatility‌
is‌not‌only‌a‌financial‌ issue‌but‌also‌an‌ ins‌‌‌titutional‌challenge.‌Addressing‌ these‌
challenges requires a comprehensive policy approach that integrates macroeconomic 
s‌‌‌tability,‌ins‌‌‌titutional‌reforms,‌and‌prudent‌fiscal‌management.‌By‌adopting‌long-
term‌fiscal‌s‌‌‌trategies‌and‌reducing‌dependency‌on‌external‌revenues,‌Iran‌can‌create‌
a‌more‌resilient‌economic‌framework‌capable‌of‌withs‌‌‌tanding‌future‌financial‌crises.


