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Overview
Due to the high dependence on oil revenues, oil price fluctuations have a special impact on the Iranian economy. By applying a VAR approach, this paper analyzes the dynamic relationship between asymmetric oil price shocks and major macroeconomic variables in Iran. Contrary to previous empirical findings for oil net importing developed countries, oil price increases (decreases) have a significant positive (negative) impact on industrial output. Unexpectedly, we can only identify marginal significant impact of oil price fluctuation on real government expenditures. The response of real imports and the real effective exchange rate to asymmetric oil price shocks are significant. Furthermore, the response of inflation to any kind of oil price shocks is significant and positive.

Methods
To investigate the response of macroeconomic variables to symmetric and asymmetric (following Mork (1989) and Hamilton (1996)) innovations in oil prices, we use an unrestricted vector autoregressive model (VAR). Once the VAR has been estimated, the relative importance of an individual market in generating variations in its own value and in the value of other markets can be assessed (Forecast Error Variance Decomposition (VDC)). The dynamic response of the markets or macroeconomic variables to innovations in a particular variable or market (here oil prices and oil market) can also be traced out using the simulated responses of the estimated VAR system (Impulse Response Functions (IRF)). Our unrestricted vector autoregressive model in reduced form of order p is presented in equation 1:
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where Yt is a vector of endogenous variables and Zt is a vector of exogenous variables and p is the optimal lag length. In this study, we have selected lag 4 for pre-1989 and post-1989 and lag 8 for the full sample.  In our unrestricted VAR models, the vector of endogenous variables, according to our first ordering, consists of real oil price (roilp_g, roilp_gp, roilp_gn), real government expenditures (ln_rgex), real industrial GDP per capita (ln_rgdp_i_pc), CPI Inflation (inf), real effective exchange rate (ln_reex), and real import (ln_rimp):

Yt=[roilp_g, ln_rgex, lnrgdp_i_pc, inf, ln_reex, ln_rimp]. 

In our study, the innovations of current and past one-step ahead forecast errors are orthogonalised using Cholesky decomposition so that the resulting covariance matrix is diagonal. This assumes that the first variable in a per-specified ordering has an immediate impact on all markets and variables in the system, excluding the first variable and so on. In fact, pre-specified ordering of markets and variables is important and can change the dynamics of a VAR system. 

The vector of exogenous variables is given by:

Zt= [ constant, q1,q2,q3,w1,w2,w3,w4,w5] 

where q1-q3 refers to seasonal dummies and w1-w5 refers to all other important events during 1975-2006. The vector autoregressive model is estimated in levels of the variables in natural logarithms (except inflation).
Results
The negative oil price shocks depreciate domestic currency, leading to increased import prices and the reduction of real imports. The response of real output is negative and significant. This is related to high dependency of domestic production to imported raw, intermediary and capital goods. Response of inflation to negative shocks is positive and highly significant for the short run. This is caused by financing budget deficits in Iran which mainly involves borrowing from the Central Bank or withdrawals from the OSF. The initial response of government expenditures is also negative and significant; however, one year following the initial shock it reverses and becomes positive and significant. 

The positive oil shock appreciates the exchange rate in the mid run. This appreciation as a syndrome of Dutch disease is also significant. This appreciation reduces the price of imports and besides increased foreign exchange reserves will increase real imports. The response of real output per capital is positive and highly significant for 7 quarters after a shock. The inflationary effects are milder than in the case of the negative shock and are significant for 2 quarters post shock. In positive oil markets, some parts of inflationary pressures are offset by increased imports and outputs as built-in stabilizers. The effects of the oil stabilization fund on mitigating the inflationary effects of oil dollars are also important. Government expenditures also respond positively in the mid run which is marginally significant. However, for the rest of the period, its reply is not significant.  When we use symmetric oil price shocks for the post-1988 period, qualitatively most of the results are similar to those for the positive definition of oil shocks. 
Conclusions
Much of the research on the oil-GDP relationship has been concentrated on developed net oil importer economies, and a formal study on the impact of different oil price shocks on a collection of macroeconomic variables in an key oil exporting country like Iran seems to be lacking. One of the main challenges of carrying out such studies in developing net oil exporters is the lack of reliable high frequency data on aggregate macroeconomic variables. In this study, our main results focused on the post Iran-Iraq war period which covers a reconstruction, liberalization and implementation of five years’ development plans. In fact, we selected the year 1988 as breakpoint. We also tried to compare the main results of the post-war with the pre-war period, covering 1975-1988. Moreover, we estimated rolling BVARs for inflation, output, and real effective exchange rates. 

The empirical findings of this study suggest that positive oil price shocks increased the real effective exchange rate and/or appreciate domestic currency in mid run, which is one of the syndromes of Dutch disease. This reduces the price of imports and increases the price of exports. Real imports and domestic output per capita increase significantly and we only observe the initial inflationary effects of positive oil shocks. Real government expenditures also only increase in the mid run and are marginally significant for the mid run. The effects of the oil stabilization fund for the mitigating inflationary effects of a positive shock and protecting the annual state budgets from external shocks should be important. Qualitatively, the result for the pre-war period regarding positive oil shocks is the same. 

The Iranian economy is much more vulnerable against the negative shocks of oil prices. The real effective exchange rate falls significantly (domestic currency depreciates) until the end of the period (12 quarters). This is a warning signal for a potential currency crisis during negative oil markets. This depreciation increased the price of imports and despite the traditional approach which welcomes this event because of improving non-oil exports, our analysis for the case of Iran shows the opposite effects. The real output which depended heavily on imported raw and intermediary materials will be forced to downsize. Inflationary effects are much more pronounced during negative shocks. This is mainly because of increased import prices and the mechanism of financing budget deficits in Iran. Government expenditures initially fall significantly but increased beyond the base line after 5th quarter of initial shock. This demonstrates the sticky structure of government expenditures in Iran. The reduction of government expenditures following negative oil shocks cannot be permanent. 
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