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Abstract

As the most major source of energy, crude oil has a significant impact on political and

economic dynamics around the globe. The price of oil, therefore, directly and indirectly affects

our daily lives. Higher oil prices reduce discretionary income while driving up prices of other

consumer goods and services, thereby impacting domestic consumption. In this paper, we

hypothesize that the real price of imported crude oil negatively influences personal consumption

expenditure within the United States. To test the theory, we present a least squares model by

regressing oil prices as well as other macroeconomic sets of time series data against personal

consumption expenditure. The results indicate a structural change in 1980, aligning with the

introduction of regulations for crude oil price control following the OPEC embargo. Our results

are significant at the 99% confidence interval that real imported crude oil prices negatively

impact real domestic consumer expenditure.

1 Introduction

According to the US Energy information Administration’s (EIA) latest estimate for the first quarter

in 2015, the world consumes around 91.13 million barrels of crude oil per day. As one of the major

energy sources in the world, crude oil dominates as the subject of both domestic and foreign energy

policy. Its importance lies in its chemical potential, which is harnessed by oil refineries to produce
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gasoline, heating oil, jet fuel and propane. Crude oil allows for effective transportation and efficient

heating and electricity generation, defining the experience of modern-day consumers. Because of

its crucial role in modern life, consumers view refined oil, such as gasoline, as an essential expense

and therefore inelastic in demand with regards to price. Lower oil prices increase consumers’ dis-

cretionary income via the income effect, thereby encouraging consumption in the economy. Higher

oil prices, however, prompt the opposite to occur and decrease consumption. The price of oil is

determined through global supply and demand, a delicate balance that, if disrupted, can have se-

vere economic repercussions in the forms of low consumer confidence, high inflation, and an overall

decrease in consumer spending.

The objective of this paper, therefore, is to examine the relation between oil prices and con-

sumer spending in an oil-importing country: the United States. We hypothesize that the import

price of crude oil has a negative impact on domestic personal consumption expenditure due to its

microeconomic implications. The empirical methodology is to utilize the Ordinary Least Squares

method to create a multivariable regression model in order to examine the United States from 1970

to 1995. The time period is carefully selected so that it covers the two oil price shocks in the

1970s, capturing an economy that is reliant on foreign oil and the restrictions it poses on domestic

consumption expenditure.

Furthermore, we make necessary modifications to our model by modifying variables to avoid

high multicollinearity, detecting structural changes by running the Chow Test, and implementing

a heteroscedasticity test. The general expectation here is a negative correlation between real crude

oil prices and real personal consumption expenditure.

2 Literature Review

As the major source of energy, crude oil is no doubt one of the most widely studied commodities

in the global economy. It has been extensively researched and used as an indicator for economic

forecasting. Numerous studies have examined the relations between the price of oil and the economy

of oil-imported countries. Hamilton’s (1983) study recognizes oil shocks as a contributing factor
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to economic downturns in the United States after World War II, suggesting an increase in oil

prices could lead to a vast decline in total output. Some authors base their studies on foreign

economies, stressing the impact of oil prices in the economy on a macroeconomics scale. Hanabusa

(2009) investigates the relation between oil prices and economic growth in Japan. He suggests a

causal relationship and argues that the price of oil is an important predicator of economic growth.

TovarJalles (2009), on the other hand, analyzes the impact of oil prices on economic performance in

France and notes that the price of oil has exerts less influence on macroeconomic variables as time

progresses. Regarding oil prices and spending specifically, Odusami (2010) explains the short-term

deviations of consumption, asset wealth and labor income from their long-term trend as a result

of crude oil price fluctuations. He further recognizes consumption as a proportion of aggregate

wealth, noting that as oil prices increases, the proportion of aggregate wealth consumed decreases.

Odusami’s (2010) study parallels with our hypothesis and provides a different angle to examine the

crude price-consumption relation. Having investigated the causes of post-WWII oil shocks as well

as their effects in the aftermath, Hamilton (2013) notes that price control is an important factor

to be considered with the events of drastic oil price increases. He further points out that after

the oil price spike in the 1970s caused by the embargo of Organization of Petroleum Exporting

Countries (OPEC), there were numerous sets of elaborate regulations particularly introduced for

oil price control. Interestingly, Hamilton (1983), Odusami (2009), and Petersen’s (2005) studies all

suggest weakening effect of oil prices on consumption after 1980, when the regulatory environment’s

effect came into the picture as oil prices started to fluctuate in different directions. Namely, the

United States introduced a multitude of measures for further oil independence as a way of increasing

economic stability. This allows us to test our theory in two separate periods-before and after the

change in environment and movements of crude oil prices.

3 The Model

The model we use for this paper is a multivariable linear regression model that examines time series

data. We study the time period from 1970 to 1995 and employ quarterly instead of annual data
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due to the volatile nature of crude oil prices. The model we will be estimating with Ordinary Least

Squares method is introduced as the following equation:

PCt = β1 + β2OPt + β3Zt + β5Pt (1)

where Zt = CPIt + 0.6345CCIt

Variable Codes:

Dependent Variable:

• PCt Real Personal Consumption Expenditures (billions of chained 2009 dollars)

Independent Variables:

• OPt Real Imported Crude Oil Prices ($/barrel)

• Zt - CCI and CPI Combination Variable

• Pt - Population Growth Rate (%)

Real Personal Consumption Expenditures Real Personal Consumption Expenditures is the

dependent variable in our model. It is a measure of goods and services consumed by households,

including durable goods, non-durable goods and services. There are two categories of personal

consumption expenditures: real and nominal. Real values are inflation adjusted while nominal

values are not. Here, for the convenience of comparison, we will be using Real Personal Consumption

Expenditures in billions of chained 2009 dollars, seasonally adjusted.

Real Imported Crude Oil Prices Oil prices can be defined as the prices of crude oil, gasoline,

or heating oil, etc. Since we are examining the movement in original oil price rather than the

prices of refined products, which would reflect the price of manufacturing process, we will use real

imported price of crude oil, in dollars per barrel, as an indicator of oil prices in our model. We

expect its coefficient to be negative because consumers have less discretionary income as the price

of oil increases.
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Population Growth Rate Population growth rate is defined as the rate at which the number

of individuals in a population increases. We assume that an increase in population growth rate will

lead to an increase in personal consumption expenditure, as there are more people to consume in

the economy; in other words, the coefficient of P is expected to be positive. However, in a rare case

where population growth rate is decreasing, yet the total population still remains higher than the

initial population, the coefficient of P could be negative. The formula to derive P is the following:

P =
Population of year t− Population of start year

Population of start year
(2)

Consumer Confidence Index CCI is a surveyed indicator to measure consumer’s optimism

in state of the economy in the present and near future. Consumers have two options facing their

disposable income: to consume or to save. When consumers feel more confident and optimistic,

they tend to spend more on goods and services than they save. As a result, CCI is expected to

have a positive impact on personal consumption expenditure.

Consumer Price Index CPI measures the weighted average change in the price level of con-

sumer goods and services purchased by households. The US Bureau of Labor collects two types

of CPI data: CPI for Urban Wage Earners and the Chained CPI for All Urban Consumers. Since

CPI for Urban Consumers represents a larger population in the general public, we will be using this

set of CPI data in the model. In theory, an increase in the price level leads to inflation, causing

interest rates to fall and encouraging consumers to spend rather than save because of the relatively

low return from savings. Therefore, we expect a positive relationship between CPI and personal

consumption expenditure.

Consumer Confidence Index and Consumer Price Index Combination Variable Due

to the strong correlation of CCI and CPI, we obtain estimate of β4 = 0.6345β3 from cross section

analysis and introduce a combined variable Z (=CPI+0.6345CCI) in our regression model to resolve

the problem of muticollinearity. Doing so will allow us to estimate the combined effect of CCI and

CPI on personal consumption expenditure rather than the individual effects.
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4 Data

The data is in this paper is shown in Table 4.1. The five sets of data were extracted from several

database sources online. From the website of US Energy Information Administration (AIE), we

accessed quarterly data of real imported crude oil price from 1974 to 1980 and annual data from

1970 to 1973, the latter of which was repeated four times to fit into our quarterly data format. We

were also able to collect the data of real personal consumption expenditure and CPI on the website

of the Federal Reserve Bank of St. Louis (FRED) under Real Personal Consumption Expenditures

and Consumer Price Index for All Urban Consumers. The population growth rate data is available

on the website of the World Bank in annual form. We intentionally repeated annual data four times

as an adjustment in order to align our data sets. As for the CCI data from the Organization for

Economic Co-operation and Development, which is collected monthly, it was manually transformed

into quarterly data by averaging every three month’s figures. Note that the data of Z was calculated

as CPIt + 0.6345CCIt.

5 Results

The estimated regression line of our model from 1980Q1 to 1995Q4 is given as the following equation:

PCt = 393.6859 − 5.70934OPt + 28.1758Zt − 4.6115Pt (3)

As shown in Table 5.1, the R2 in this model is extremely high with a value of 0.980394, which

suggests that the independent variables in this model explains roughly 98% of the variation in

the real personal consumption. As for the estimates, the intercept is significant yet posses no

economically meaningful interpretation since the oil price, CCI, CPI, and population growth rate

are unlikely to be zero at the same time. The signs of OP and Z coefficients are as expected,

indicating a negative impact of oil prices and a positive combined CCI-CPI impact on personal

consumption. Nonetheless, the results also indicate problems that need to be examined. With

104 observations, population growth rate’s t value of -0.038988 implies that P is not statistically
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significant in this model.

In order to improve the model, we ran a Chow Test for 1980Q1 as it is suspected to be the

turning point in oil price history. As seen in Table 5.2, the test result is significant and thus implies

the presence of an appropriate structural break point in our time series model. In other words,

regression on subintervals of [1970Q1, 1979Q4] and [1980Q1, 1995Q4] gives a better modeling than

the regression over the whole interval of [1970Q1, 1995Q4]. As a result, we will proceed by running

the regressions of the two time periods separately. The estimated regression line of our model from

1970Q1 to 1979 Q4 is introduced in the equation below:

PCt = −5.7027 − 6.0451OPt + 39.2359Zt − 772.7508Pt (4)

As seen in Table 5.3, the regression of this subinterval also achieves a high R2 of 0.981958,

or 98% of explained variation in PC. Furthermore, all the estimates for the exogenous variables

are significant on 99% confidence interval according to the t-test results. The negative sign of OP

confirms our hypothesis and indicates about a 6.05 billion dollar decrease in Personal Consumption

Expenditure with every one-dollar increase in per barrel oil prices. As expected, the coefficient

of Z indicates a positive combined CCI-CPI impact on consumption. The negative sign of the

population growth rate, however, does not match up with our original expectation based on the

theory of larger population makes more consumption. Yet as we compare Graph 6.1 and Graph

6.3 from 1970 to 1979, it is true that as Personal Consumption Expenditure exhibits a rising trend,

population growth rate was decreasing during the period. This could be explained by the slower

yet steady increase in total US population, referring to Table 6.4 from the US Census Bureau.

The intercept in this regression is not significant; however, we are not going to further interpret it

because it has no intrinsic meaning in our model. One potential problem in this regression could be

heteroscedasticity. In order to investigate, we plot the residuals, as shown in Graph 5.1. Since the

residuals are roughly evenly scattered, we conclude that heteroscedasticity is not a major problem

in this regression. The overall performance of this model for the subinterval of [1970Q1, 1979Q4]

is quite satisfactory.
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For the second subinterval, we run regression with data from 1980Q1 to 1995Q4. The second

estimated regression line of our model is given as the following equation:

PCt = −567.8053 − 4.3630OPt + 34.3119Zt − 428.4218Pt (5)

As seen in Table 5.4, we again get a large R2 of 0.979784. On average, every dollar per barrel

increase in OP is estimated to lead to a decrease of around 4.36 billion dollars in Personal Con-

sumption Expenditures. This is smaller than our estimation of the OP coefficient for the period of

1970 to 1979 of 6.05 billion dollars, demonstrating the effect of a structural break caused by the

U.S. policy changed for greater energy independence in 1980. Every unit increase in Z, on the other

hand, is estimated to have a positive impact of around 34.31 billion dollar increase on consumption

expenditures. Although the coefficients of OP and Z have the right signs and are both significant

at a 99% confidence interval, P turns out to be only significant at a 90% confidence interval. We

then plot the residuals for this subinterval to test heteroscedasticity. Graph 5.2 displays an ab-

normal distribution; the residuals exhibit a heteroscedastic pattern. In order to improve on the

model, Whites Correction for Heteroscedasticity is implemented. Comparing Table 5.5 and Table

5.4, however, one can see that the results are not immensely improved: the intercept and P remain

insignificant. This might be a result of the irrelevance using population growth rate instead of total

population or an outcome of muticollinearity among our macroeconomic exogenous variables. The

regression results of the second subinterval in this model are not as satisfactory, yet we achieved

our objective of examining oil prices-consumption relation. We have seen significant and negative

OP estimates in all of the regressions we run throughout the study, which support our hypothesis

that oil prices do exert an influence on personal consumption decisions.

6 Conclusions

This paper helps us understand one of the factors that affect consumer-spending decisions—the

price of oil. It provides empirical evidence that increases in oil prices have a negative effect on

consumer spending. The result is reached by running a multiple linear consumption model, with
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relevant macroeconomic factors as exogenous variables. This study aligns its finding with other

earlier research that a structural change occurs in 1980, altering the relationship between oil prices

and consumer expenditure. Under the model with two subintervals before and after 1980 —the

price of real imported crude oil negatively impacts personal consumption in both time periods. The

latter period, however, shows oil price as a weaker influence on consumer spending as compared

to the former. This is consistent with the increased regulatory changes regarding oil price control

by the United States around 1980. The study does not capture the relation between population

growth and consumption expenditure. Theoretically, population growth should have a positive effect

on consumer spending, yet the model indicates that it has no significant impact. Perhaps using

population instead of population growth rate as one of the dependent variables would improve

the model and give better results. Overall, the model has produced a satisfactory result that

demonstrates the impact of crude oil prices as an indicator of consumer spending.

7 Appendices

Figure 1: Table 5.1
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Figure 2: Table 5.2

Figure 3: Table 5.3

Figure 4: Table 5.4
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Figure 5: Table 5.5

Figure 6: Graph 5.1
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Figure 7: Graph 5.2

Figure 8: Graph 6.1
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Figure 9: Graph 6.2

Figure 10: Graph 6.3
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Figure 11: Graph 6.4
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Figure 12: Table 4.1

35



References

[1] Hamilton, James D. ”Oil and the Macroeconomy since World War II.” Journal of Political

Economy 91, no. 2 (1983): 228 - 48.

[2] Hanabusa, Kunihiro. ”Causality Relationship between the Price of Oil and Economic Growth

in Japan.” Energy Policy 37, no. 5 (2009): 1953-957.

[3] TovarJalles, Joao. ”Do Oil Prices Matter? The Case of a Small Open Economy.” Annals of

Economics and Finance 10, no. 1 (2010): 65-87.

[4] Odusam, Babatunde Olatunji. ”To Consume or Not: How Oil Prices Affect the Comovement

of Consumption and Aggregate Wealth.” Energy Economics 32, no. 4 (2010).

[5] Hamilton, James D. ”Historical Oil Shocks.” In Routledge Handbook of Major Events in

Economic History, 239-65. 2013.

[6] He, Yanan, Shouyang Wang, and Kin Keung Lai. ”Global Economic Activity and Crude Oil

Prices: A Cointegration Analysis.” Energy Economics 32, no. 4 (2010): 868-76.

[7] Gounder, Rumania, and Matthew Bartleet. ”Oil Price Shocks and Economic Growth:

Evidence for New Zealand, 1989-2006.” 2007.

[8] OECD (2015), Consumer confidence index (CCI) (indicator). doi: 10.1787/46434d78-en

(Accessed on 10 May 2015)

[9] ”Short-Term Energy Outlook.” U.S. Energy Information Administration. Accessed May 10,

2015. http://www.eia.gov/forecasts/steo/realprices/.

[10] Board of Governors of the Federal Reserve System (US), Effective Federal Funds

Rate[FEDFUNDS], retrieved from FRED, Federal Reserve Bank of St. Louis

https://research.stlouisfed.org/fred2/series/FEDFUNDS/, May 1, 2015.

36



[11] US. Bureau of Labor Statistics, Consumer Price Index for All Urban Consumers: All Items

[CPIAUCSL], retrieved from FRED, Federal Reserve Bank of St. Louis

https://research.stlouisfed.org/fred2/series/CPIAUCSL/, April 25, 2015.

[12] ”Historical National Population Estimates: July 1, 1900 to July 1, 1999.” U.S. Census

Bureau. April 11, 2000. Accessed May 10, 2015.

https://www.census.gov/popest/data/national/totals/pre-1980/tables/popclockest.txt.

[13] ”Petroleum.” Petroleum.co.uk. Accessed May 10, 2015. http://www.petroleum.co.uk/.

37


	Introduction
	Literature Review
	The Model
	Data
	Results
	Conclusions
	Appendices

