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We estimate the effects of unexpected changes in oil prices on output for the case 
of Venezuela, an oil-exporting economy. Following Hamilton (2003), Lee et al. 
(1995), and Mork (1989), we estimate measures of oil shocks and determine the 
effect of these shocks on the Venezuelan economy. Our results suggest that oil shocks 
have had positive and significant effects on output growth in Venezuela during 
the period 1984:1—2008:3. In line with previous findings for other countries, our 
results suggest that the Venezuelan economy is more responsive to increases in 
oil prices than to unexpected decreases. Our results are robust to an alternative 
measure of oil price shocks derived by using Kilian’s (2009) exogenous OPEC 
oil production shock series.
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1.	 Introduction

How industrialized economies, mostly net oil importers, respond to oil shocks 
is well documented. For instance, output growth in the U.S. is more responsive to 
unexpected increases in oil prices than to unexpected decreases. This asymmetric 
result is evidence of a nonlinear relationship between oil prices and output in the 
U.S. economy. However, little research has been done to establish how unexpected 
changes in oil prices affect an oil-exporter economy, such as Venezuela.

An important consideration in determining the effects of oil shocks on the 
Venezuelan economy is the identification of the exogenous component in oil-price 
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changes. In this paper, we explicitly estimate a measure of oil shocks and determine 
the output growth’s response. Hamilton (2003) suggests measures of oil shocks for 
the U.S. economy. We estimate similar measures for the Venezuelan economy and 
determine that the adjusted residual of a GARCH model of real oil prices seems 
to best approximate oil shocks to the Venezuelan economy. We also determine 
that in 1984:1-2008:3 unexpected changes in oil prices had on average a positive 
and significant effect on output growth. Also, in line with previous findings, our 
results suggest that the Venezuelan economy is more responsive to unexpected 
increases in oil prices than to decreases.

In Section 2, we discuss some of the most relevant literature. Section 3 
describes the alternative measures of oil shocks and the theoretical background. 
In Section 4, we estimate the effect of oil shocks on the Venezuelan economy. 
Section 5 discusses the robustness of our model. In Section 6, we conclude and 
discuss possible extensions.

2.	 Related Literature

Most of the previous research on oil shocks and output has focused on 
the U.S. economy. In particular, a significant number of articles have pointed to 
a nonlinear relationship between output and oil prices in the U.S. The nonlinear 
relationship between output and oil prices has had different explanations. For 
instance, Loungani (1986) and Davis (1987), who were the first to report evidence 
of nonlinearity, suggested that oil shocks may cause sectoral shifts with costly 
reallocation of resources. Mork (1989) found that when estimating separate 
coefficients on increases and decreases of oil prices, the coefficient on decreases 
were statistically not different from zero. Lee et al. (1995) found that a better 
forecast of GDP could be obtained by adjusting the oil price increase by the standard 
deviation of price volatility. Hamilton (2003) further studied the nonlinearity using 
a flexible parametric model and found support for the findings of Lee et al. (1995). 
More recently, evidence of a nonlinear relationship between output and oil prices 
has also been reported for other OECD countries in Mork (1989); Cuñado and de 
Gracia (2003); Jiménez-Rodríguez and Sánchez (2005).

More recently, another string in the literature has been developed as an 
alternative to the identification of oil shocks used by Hamilton (2003) and Lee et 
al. (1995). Kilian (2008), Kilian (2009), and Kilian and Vigfusson (2009) point 
to the potential endogeneity in the estimation of the effects of oil shocks on the 
U.S. economy and use a measure of oil shocks based on a structural near-VAR 
model of the real price of crude oil. In Kilian (2009), the methodology used in the 
identification of structural shocks to the real price of oil relies on delay restrictions 
that, according to the author, are economically plausible at only the monthly 
frequency. Kilian (2009) develops a methodology that allows the separation of 
the innovations on oil prices into three components: oil supply shocks, aggregate 
demand shocks, and oil-specific demand shocks. By separating the source of oil 
price shocks in these three components, Kilian (2009) concludes that most of the 
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unexpected fluctuations in oil prices are due to aggregate demand shocks and oil-
specific demand shocks. We address the potential endogeneity of our measure of 
oil shocks by incorporating the oil supply measure developed by Kilian (2009).

Among the research on oil-exporting countries, Tazhibayeva et al.(2008) find 
that oil shocks mainly affect the economic cycle in oil-exporting economies through 
their own fiscal policy. By estimating a VAR on a panel of oil exporting countries, the 
authors are able to estimate fiscal impulses that, in their model, capture transmission 
oil shocks to the economy. Different from their work, we look at only one country, 
Venezuela, which Tazhibayeva et al. (2008) do not include in their sample. In our 
research, which has a narrower scope, we are able to estimate country-specific oil 
shocks, and determine their effect on the oil and nonoil sectors of the economy. 
Baldini (2005) analyzes fiscal policy in Venezuela during 1991-2003. In line with our 
results, the author finds that cyclical volatility of the non-oil sector GDP is greater 
than the volatility of the oil sector GDP. Closer to our work, Arreaza et al. (2003) 
develop a small-scale macroeconomic model for Venezuela. Using their model, 
estimated for the period 1989-2001, the authors conduct simulation experiments 
to determine the effect of different shocks on inflation, output, exchange rates and 
interest rates. When looking at the effect of a shock in public expenditure, which 
could be due to an unexpected increase in oil prices, the authors find a positive and 
significant, albeit short, effect on output. Although their results are in line with our 
findings, the authors do not estimate oil shocks separately and do not look at the 
possible asymmetric effect of oil shocks on output growth.

3.	 Alternative Measures of Oil Shocks

This section describes the different measures of oil shocks used in the 
literature. The methodology developed by Hamilton (2003), Lee et al. (1995), and 
Mork (1989) focuses on the identification of unexpected changes to oil prices and 
their effects on the U.S. economy�. After the estimation of the oil shocks, an OLS 
regression is used to determine the effect of the oil shocks on aggregate output. 
This methodology has two advantages. First, we introduce only the exogenous 
component of the change in the price of oil into the OLS regression. Second, 
we introduce the nonlinearity in the model by using a measure of oil shocks as 
a regressor. The following measures of oil shocks have been identified in the 
existing literature.

1)	 Mork (1989): 

	 o
o

o ot
t

t t

+ =
≤
>






0 0

0

if  

if ,

where ot is the percentage change in the nominal price of oil.

� Some extensions of these models have been used to estimate the effect on OECD countries.
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2)	 Lee et al. (1995):
	 ot

± is a measure of adjusted volatility in the increases in the real price of oil�. 
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	 where ot
R is the real price of oil; ht  is estimated from the following 

GARCH(1,1): 
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	 The change in the real price of oil, o o pt
R

t t= −∆ ln ; ot , is the percentage 
change in the nominal price of oil and ∆ ln pt  is the inflation rate. 

3)	 Hamilton (2003):
	 Define ot

# as the amount by which the nominal price of oil in quarter t 
exceeds the highest value of the past 12 quarters. If the nominal price of 
oil in quarter t does not exceed the highest value of the past 12 quarters, ot

#  
equals zero. Hamilton (2003) indicates that this accounts for the increments 
that represent corrections in the price of oil and not unexpected shocks.

3.1	 Benchmark model

To measure the effect of oil shocks on aggregate output, Hamilton (2003) 
estimates:
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where ot i−
shock can be any of the alternative measures of shocks described in 

Section 3 and yt is the growth rate of real GDP.

� We use the residuals of a regression where the dependent variable is the real price of oil.
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3.2	 Which is the best measure of shocks?

Given the different metrics of oil shocks available, the following test can 
help determine the best measure of shocks. Hamilton (2003) indicates that even 
though the measures of shocks are nonlinear functions of oil prices, they are linear 
functions of the parameter estimates of equation (1). In fact, the benchmark model 
can be expressed as follows. 

(2)	 y zt t t= + ′ +α δ ε0

Equation (1) is a specific case of equation (2), where zt can be defined as 
[ , , ,y y yt t t− − −1 2 3 y o o o ot t t t t− − − − −� 1 2 3 �, , , , ]shock shock shock shock .

In equation (2), yt-1 is the annualized quarterly growth rate of GDP in 
period t-i and ot i−

shock can be any of the alternative measures of shocks described 
in Section 3. The linearity test proposed by Hamilton (2003) is based on the 
comparison of equation (2): 

(3)	 y z mxt t t t= + ′ + +α δ λ ε0

where x o o o ot t t t t= − − − −[ , , , ]1 2 3 � , ot-i is the change in oil prices in period t-i 
and m is the value of the random field described by Hamilton (2003, p. 14).

The intuition behind this is that by testing a null hypothesis λ=0, we 
can determine if zt adequately captures the nonlinear relationship between 
yt and ot-j. Hamilton’s (2003) results yield the measure proposed by Lee et 
al., (ot

±), as the most appropriate nonlinear estimate of oil shocks’ effect on 
aggregate output.

4.	 Results

According to the Energy Information Administration: “Venezuela is 
one of the world’s largest exporters of crude oil and the largest in the Western 
Hemisphere. In 2006, the country was the sixth-largest net oil exporter in the 
world. The oil sector is of central importance to the Venezuelan economy: it 
accounts for more than three-quarters of total Venezuelan export revenues, 
about half of total government revenues, and around one-third of total gross 
domestic product (GDP).’’

Following, Stock and Watson (2002) we calculated the volatility of oil 
prices, shown in Figure 1. The figure illustrates large swings in volatility during 
the sample period.
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FIGURE 1
OIL-PRICE VOLATILITY

Source: BCV (Banco Central de Venezuela), authors calculation.

4.1	 Oil shocks’ effects on the Venezuelan Economy

To estimate the measure of oil shocks, we recall that our measure of shocks 
should capture the unexpected swings in oil prices. We were able to calculate a 
measure similar to the one proposed by Lee et al. (1995). We use the real price of 
oil as a starting variable and estimate the following model�. 
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GARCH(1,1): 
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� We obtained similar results when the nominal price of oil was used.
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The oil-shock measure can be defined as ot
e

h
t

t

shock = , the normalized 
residual of equation (4).

Figure 2 shows the West Texas Intermediate (WTI) in US$, the reference 
value used by the Venezuelan government to estimate oil revenues, as well as 
a measure of oil shocks. Oil prices have been erratic during the sample period, 
experiencing a significant run up since 2002, which led to a historic high in the 
summer of 2008.

FIGURE 2
OIL-PRICE AND OIL SHOCKS

Source: BCV.

We examine quarterly growth of real total GDP, real oil-sector GDP, and 
real nonoil-sector GDP for the period 1984:2 to 2008:3.� When we introduced 
our measure of oil shocks into equation (1), we obtained the following results 
for total GDP. 
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The effect of oils shocks is positive and significant. The p-value of the test 
on the oil-shock coefficient being zero is 0.021

� Given the importance of oil in the Venezuelan economy, the Central Bank of Venezuela estimates 
GDP for the oil and nonoil sectors separately. Our results are also robust to yearly growth rate.
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When we look at oil GDP, we obtain the following results: 
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The p-value of the test on the oil-shock coefficient being zero is 0.09.

For nonoil GDP, 

(9)
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The effects of oil shocks are positive and significant. The p-value associated 
with oil shocks is 0.027.

Interestingly the effect of oil shocks is always significant. However, the 
effect is more substantial on the nonoil GDP than on the oil GDP. This result is 
driven by the fact that the oil revenues generated by the sale of Venezuelan oil by a 
state-owned company go back into the economy through public spending. On the 
other hand, oil GDP is determined by the amount of oil the government decides 
to produce, which may be unrelated to current market conditions.

4.2	 Nonlinear effect of oil shocks in the Venezuelan Economy

Next, we look at the effect of unexpected oil-price increases, which has 
been the standard definition of oil shocks for oil-importer economies. In order to 
shed light on this issue, we redefine an oil shock as:
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We introduce the measure of shocks, ot
shock-pos, into the models for total 

GDP, oil GDP, and nonoil GDP. In the case of total GDP, 
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The overall test of significance on ot i−
shock-pos for i=1, 2, 3 and 4, yields a 

coefficient of 0.725 with a p-value of 0.07.
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In the case of the oil GDP, the coefficient on the unexpected positive 
increases in oil prices is also positive but with a greater p-value, 0.09. In the case 
of the nonoil GDP, the coefficient is also positive and the p-value on the test of 
overall significance is 0.07.

5.	 Robustness

An important assumption in our measure of shock is that it clearly captures 
the exogenous unexpected changes in oil price. The issue of endogeneity for the 
case of the U.S. has been studied by Kilian (2009). Given the size of the U.S. 
economy, it is important to differentiate unexpected changes in oil prices due to 
changes in the demand of oil from changes in oil prices due to changes in supply 
of oil. Kilian’s (2009) findings indicate that most of the real oil-price increases 
since the mid-1970s are due to increases in the demand for oil. Furthermore, the 
most recent increases in the price of oil can be traced to global aggregate demand 
shocks. However, there may be concerns that, even in our case, the assumption 
of endogeneity may be too strong. In particular, at times when the Venezuelan 
oil production was dramatically cut, oil prices responded to this supply shock. 
For example, Kilian (2008) notes that the oil industry strike of December 2002 in 
Venezuela led to a drop in production of 2.3 million barrels a day, or 3.4% of world 
production at the time. The measure of oil shocks developed by Hamilton (2003), 
ot

#, reflected an increase in crude oil prices 20% above the previous 3-year high.
In order to verify that our results are robust to potential endogeneity, we use 

an alternative approach to clean oil-price fluctuations from changes in oil prices 
due to shocks on the supply of oil. Kilian (2009) develops a methodology that 
separates the innovations on oil prices into three components: oil supply shocks, 
aggregate demand shocks, and oil-specific demand shocks. By separating the 
source of oil-price shocks in these three components, Kilian (2009) concludes 
that most of the unexpected fluctuations in oil prices are due to aggregate demand 
shocks and oil-specific demand shocks. In principle, our measure of oil shocks 
derived in Section 4.1 would include all three different types of innovations. One 
way to control for the oil-supply shocks would be to regress our Venezuela real 
oil-price series on a measure of oil supply shocks. Theoretically, the residual on 
this regression should include global aggregate demand shocks and oil-specific 
demand shocks, which are exogenous to the Venezuelan oil price. As an alternative 
to the oil shocks defined in Section 4, we estimate the following regression. 
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v

t t t= + + +− − −λ λ λ λ0 1 1 2 2 3 3
supply-shock supply-shock supply-sshock supply-shock+ +−λ� �o et t ,

where , ot
supply-shock is the series of exogenous oil-supply shocks from Kilian 

(2009) �.

�  Kilian (2008) provides a series on exogenous OPEC oil-production shocks, including the 
Venezuelan oil industry strike during the period 2002-2003. This series is available at URL: 
http://www-personal.umich.edu/~lkilian/oilshock.txt.

http://www-personal.umich.edu/~lkilian/oilshock.txt
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This alternative oil-price shock, oKilian, can be defined as the residual of 
equation 11. Figure 3 shows the two oil-shock series: oshocks  (oil-price shock (1)), 
estimated earlier, and oKilian (oil-price shock (2)). As expected, at times of oil-supply 
disruption (grey shaded area) oil-price shock (2), which theoretically only includes 
aggregate demand shocks and oil-specific demand shocks, is systematically lower 
than oil-price shock (1). In the case of Venezuela, it is important to separate the 
source of the unexpected change in oil price. For instance, during the oil industry 
strike in Venezuela in 2002, as expected, oil-price shock (1) is higher than oil-
price shock (2). In order to check the robustness of our results from Section 4, 
we proceed to estimate the effect of our new measure of oil shocks, oKilian , on 
real GDP for the period 1984:2-2004:3.� Our results are robust to this alternative 
measure of oil shocks. When we re-estimate equation (1), we find that the effect 
of oil shocks, oKilian, is positive and significant. The p-value associated with oKilian 
is 0.10. It is important to emphasize that these results can be considered a lower 
bound since our measure of oil shocks, oKilian, is cleaned of all oil-supply shocks. 
Ideally, we would like to have a measure of oil shocks that is orthogonal only to 
the Venezuelan oil-supply shocks.

FIGURE 3
ALTERNATIVE OIL SHOCKS

Source: authors calculation.

� Our oil price measure, oKilian, can only be estimated until 2004:3 since Kilian’s (2009) measure of 
oil-supply shocks is only available until 2004:3

http://www-personal.umich.edu/~lkilian/oilshock.txt
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6.	 Conclusion

We determine that oil shocks, measured as unexpected changes in oil 
prices, have had a positive and significant effect on the Venezuelan economy. 
We also find that the unexpected increases in oil prices have had a greater effect 
on output than the unexpected decreases had. In line with previous findings in 
the literature, (Hamilton, 2003) we also find that in the case of an oil exporter, 
oil shocks have asymmetric effects on output growth. However, as expected, the 
effect of unexpected increases in oil prices is positive and significant. Our results 
are also robust to a measure of oil shocks that considers price disruptions due to 
exogenous oil-supply shocks driven by OPEC political events (Kilian, 2009).
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