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production, refining, etc.), the highly oil sensitive transportation industries (airlines, trucking, railroads,
etc.) and the highly oil intensive manufacturing industries (aluminum, steel, polymer, etc.). Although
higher oil prices usually have a positive impact on most companies of the oil industry, this impact is less
favorable on the independent oil refineries, which use crude oil as their input, and is also negative on the
other oil-sensitive industries such as the airlines, trucking, etc. Those prices affect the companies’
eamings and their bottom lines, which in turn affect their dividends, retained earnings, and the prices of
their stocks.

There has been a large volume of work investigating the links among internationa) financial markets,
and some work has also been devoted to the relationships among petroleum spot and futures prices.” In
contrast, little work has been done on the relationship between oil spot/futures prices and stock indices,
particularly the ones related to the oil industry, and in most of this work this relationship was examined
within a framework of a macroeconomic model using low-frequency data. Jones and Kaul (1996)
investigated the reaction of the U.S., Canadian, Japanese, and UK stock prices to oil price shocks using
quarterly data. Utilizing a standard cash-flow dividend valuation model, they found that this reaction
could completely be accounted for by the impact of the oil shocks on real cash flows. The results for
Japan and the UK were not as strong. Huang, Masulis, and Stoll (1996) used a VAR model to examine
the relationship between daily oil futures returns and daily U.S. stock returns. They found that oil futures
returns lead some individual oil company stock returns but they do not have much impact on the broad-
based market indices such as the S&P 500. In a more recent study, Sadorsky (1999), utilizing an
unrestricted VAR and using monthly data (January 1947—April 1996) for oil prices proxied by the
wholesale price index for fuels, stock returns represented by the S&P 500, short-term interest rate, and
industrial production, examined the links among these variables. In contrast with Huang et al.’s result,
Sadorsky found that oil price movements are important in explaining movements in broad-based stock
returns. Papapetrou (2001), using an error-correction representation of a VAR macroeconomic model
and using a monthly data for Greece for the period January 1989—June 1999, concluded that oil prices
are important in explaining stock price movements.

Our study distinguishes itself from previous ones in the oil and financial literatures in that it examines
the spillover effects, day effects and dynamic relationships among five S&P oil sector stock indices and
five oil prices for the U.S. oil markets using daily data for the available period July 17, 1995 to October
10, 2001. The U.S. oil markets include the West Texas Intermediate (WTI)-Cushing spot and the New
York Mercantile Exchange (NYMEX) 1- to 4-month futures prices. The U.S. oil industry includes
companies engaged in the various phases of oil production and processing, operating domestically and
internationally. Those companies are grouped into five categories: oil exploration and production; oil and
gas refining and marketing; oil-domestic integrated; oil-international integrated; and oil composite. This
categorization is based on the classification of the S&P oil industry sector stock indices. The S&P
indices for the overall economy are divided in general into 11 economic sectors and 118 industry groups
and include all stocks in the S&P 1500 supercomposite.

' Most of the financial literature examined the international equity markets separately from the oil markets. See, for
example, Choudhry (1997), Eun and Shim (1989), Francis and Leachman (1998), Hamao, Masulis, and Ng (1990), Jeon and
von Furstenberg (1990), Kasa (1992), and Longin and Solnik (1995).

2 In the petroleum literature, see Crowder and Hamid (1993), Gulen (1999), Schwartz and Szakmary (1994), Serletis and
Banack (1990), Silvapulle and Moosa (1999), and Xiaowen and Tamvakis (2001). For a brief review of this literature, see
Hammoudeh, Li, and Jeon (2003).
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The paper is organized as follows. Section 2 provides a description of the WTI oil spot/NYMEX
futures prices and S&P oil sector stock index series used in carrying out this study and also presents the
descriptive statistics for these series. Section 3 examines empirical results for integration, cointegration,
and causality among the oil prices and the different sector stock indices. Section 4 examines the relative
magnitude and the favorability of the volatility spillover effects from the oil markets to the equity
markets in univariatt ARCH/GARCH models. Section 5 analyzes this oil volatility using a multivariate
GARCH model that allows for considerable dynamics in the interactions among the oil spot price, the 3-
month futures price and one of each of the S&P sector stock indices. Section 6 offers summary and
conclusions.

2. The oil/equity data

In this section, we present an institutional description of the five oil spot/futures prices and the five
S&P oil sector stock indices. Moreover, we will also analyze the descriptive statistics of the data for
these series. The daily data series utilized in this paper over the available period from July 17, 1995 to
October 10, 2001 are for five crude oil spot/futures prices and five S&P oil sector stock indices (see Figs.
1 and 2).

The spot price is the WTI price quoted for immediate delivery of crude oil in Cushing, Oklahoma,
trading center. The oil futures prices are prices quoted for delivering a specified quantity of any of WTI
crude oil at a specific time and place in the future in the NYMEX. The trading oil futures contracts range
from 1 to 4 delivery months. The prices of crude oil are U.S. dollars per barrel.

WTIS (as denoted in this paper) is the crude oil spot price of the WTI-Cushing, which is a crude
stream produced in Texas and southern Oklahoma. The futures prices NYCOF1, NYCOF2, NYCOF3,
and NYCOF4 are the prices for contracts ranging from 1 month to 4 months, respectively, traded on the
NYMEX and having their underlying physical asset WTI deliverable at the end of the domestic pipeline
at the Cushing, Oklahoma, center.

SPOCI is the S&P Oil Composite index and is designed to represent a cross section of widely held
corporations involved in various phases of the oil industry (see Appendix A for the names of companies
included in each index). SPODI is the S&P Oil Domestic Integrated index, which includes five domestic
oil companies engaged in the exploration, production, refinement and distribution of oil and gas products
in the United States. SPOEP is the Oil and Gas Exploration index for companies engaged in the
exploration and production of oil and gas not classified elsewhere. This index includes the stock of seven
companies that are exclusively engaged in the first (upstream) phase of the oil industry and thus should
give special cues to stocks of companies engaged in later phases. SPOGRM is the S&P Oil and Gas
(Refining and Marketing) index, which is comprised of companies engaged in the refining and
marketing of oil and gas products and are not classified in the Integrated Oil and Gas subindustry.
This index includes the stock of companies that are exclusively engaged in the last (downstream) phase
of the oil industry. SPOII is the S&P Oil-International Integrated index, which includes multinational
integrated oil companies engaged in the exploration, production, refinement, and distribution of oil and
gas products in the Unites States and abroad.

FD is the dummy variable for the day-of the-week effect for Fridays. The series for this variable takes
on one for Fridays and zero for the other trading days of the week. MD is the dummy variable for the
Monday day effect.
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