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Overview
In contrast to the previous literature which analyzes oil price changes and real economic activity for countries influencing world demand and/or supply, this study is first of its kind in investigating the relation within the context of a small open economy, Turkey. Parallel to the results of Blanchard and Galí (2007) for developed economies, we first report for Turkey that the negative response of real output to oil price increases have diminished in the early 2000s. Other than using different versions of oil price changes and real output growth, which are the standard variables used in the empirical literature, in our next set of estimations we also include variables to account for global liquidity conditions. Once the global liquidity conditions are incorporated in the estimations, we unveil that the negative impact of oil price changes on aggregate economic activity is still significant.
Methods
In order to investigate the effects of oil price changes, we performed bivariate vector autoregressions (VARs) and multivariate structural vector autoregressions (SVARs) covering 1991:2 - 2007:10 period. In our VAR model, we employed standard symmetric and asymmetric real oil price variables in the literature, and real GDP of Turkey. In our SVAR model, we additionally included Fed funds rate, the implied volatility of the S&P 500 index options and domestic overnight interest rate variables to proxy the glolal liquidity and finance conditions, and we imposed short-term restrictions appropriate for small open economy dynamics. To assess the alterations in the response of aggregate output to oil price changes, we derived time-varying accumulated response functions of real GDP.  
Results
Using the bivariate VARs  we found out that aggregate output responds negatively albeit insignificantly to oil price shocks. In order to see whether the response of Turkish real output to oil price shocks is different or not in the 2000s, as argued by Blanchard and Gali (2007) we separated the sample period into two subperiods with respect to the year 2000 in an ad hoc manner and estimate the bivariate VARs for the two subperiods. We unveiled that real output is significantly and negatively affected by rising crude oil prices in the first period.  For the second period, aggregate output is found not to respond significantly to oil price changes. Since we divided the sample into two in an ad hoc manner, we further investigated the time-varying behavior of response of real GDP to real oil price. Using rolling bivariate VAR with a window length of 107 months, we derived the three-dimensional time-varying accumulated responses of real GDP, which verified the gradually declining impact of oil prices on real output across time, and confirmed that our findings were not as a result of arbitrary sample separation, but as a result of structural alteration at the beginning of 2000.

When we performed multivariate SVAR covering the whole period we documented that in contrast to the results obtained from the bivariate VARs, the accumulated response of real GDP to real oil price shocks is negative and significant and does not die off until 8 months after the shock. Other than the direct response of real output to oil shocks, the responses of both the Federal Funds Rate and the Turkey's overnight interbank rate to oil price impulses are found to be positive and significant.
When the sample period is divided with respect to the year 2000, the accumulated responses of aggregate output to oil price shocks derived from SVARs are found to be negative and significant in both periods. While the significance and magnitude of the responses are more stable and powerful up to 2000, in contrast to Blanchard and Galí's (2007) findings, real output responds negative and significantly to real oil price increases even in the post-2000 period. Further, the responses of interest rates are found to be positive and significant in the SVAR framework, as well.
Using the time-varying impulse-response functions, we found that the behavior of real output responds relatively stable over time, with the exception of the financial crisis years of 1994 and 2001. Furthermore, in contrast to Blanchard and Galí's (2007) findings, the magnitude of the real output response to an oil price shock is found to be gradually increasing in absolute value. This essentially implies that when the global liquidity conditions and the domestic interest rates are accounted for, the negative and significant effect of oil prices on real output persist even in the post 2000 period.

Conclusions
In this study, we investigated effects of energy price changes on aggregate economic activity of Turkey, empirically. Turkey, a small open economy, differs from the previously empirically investigated countries since she cannot influence world oil demand and/or supply, and prices accordingly. Following the financial account liberalization of Turkey since end-1990s, we incorporated the financial and global liquidity conditions into the model. We report that when the global liquidity conditions are excluded, the accumulated response of real output to oil price innovations are found to be statistically insignificant in the post-2000 period. However, with the global conditions, the negative and significant impact of oil price shocks persist. Further, we document that both the Fed funds rate and the Turkish overnight interest rate respond positively to oil price increases and that there is no significant relationship between oil price changes and the implied volatility index. We conclude that the inclusion of the global liquidity conditions in the relation between aggregate economic activity and oil price changes is an important issue for a small open economy such as Turkey.
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