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Abstract

| explorethe reaction of the stock market as a whole and of different industridsily oil price
changesl find thatthe direction and magnitude tifema r k e t idénsto oil grieeccthanges depend

on themagnitude othe price changg Oil price changes most likelcaused by supply shocks have a
negative impact while oil price changes most likely caused by shifts in aggregate demand have a
positive impact orihe same day market returris additionto the returns obil-intensive industries,
returns ofindustries lhat do not use oil to any significant extent are also sensitive to oil price changes.
Finally, | show thaboth the cosside dependence and demaide dependence on oil are important

in explaining the sensitivity of industry returns to oil price changes.

*| am indebted to Louis Ederington. | am grateful for the helpéhmentsreceived from Chitru Fernando,
Vahap Uysal, Cynthia Rogers, Carlos Lamarche, Shawn Ni, Vikas Raman, Veljko Fotak, JesuGiBkdas
Borisovaand Anthony May. | also acknowledge support from the Center for Financial Studies and the Summer
Research Paper support fund at the University of Oklahoma. All errors are my own.



21 September2006.Unc hange dPrRactee sQi pOiRal |y St ockso
17 January 200 Dow Cl ears Another Record As Oil Pri c
17May 200l ndustrials Push to New High on Deal {
19 October 200 DoSM i ps and Dol l ar Slides As Oil Jump
(Headlinesrom The Wall Street Journal)
As the abovéheadlinesllustrate, n the recenmonths the ppular financial preskas talked
repeatedlyabouthow oil price changeare impacting the stock markén fact, duringthe years 2005
and 2006 oil prices figuredn the headlinésof The Wall Street Journaln 204 daysand a majority
of these attribute stock price movemettits previous dayo oil price changedAs reviewedbelow, a
considerablesconomics literaturéas beerdevoted to studyhe long-term impact of oil prics on
macroeconomic variablesuchasinflation, growth rates and exchangerates.However,despite the
attention oil prices receiven aregularbasis there is very little research the finance literature on
how the stock market reacts to oil price changes. While the financial media askanties stock
market is strongly influenced by oil prices, no one has measured how strong the relatiomist
factors influence this relation
Petroleum is an essential energy source in the US accounting0%r of total energy
requirementsin 2006, he total demand fail in dollar termsvasapproximately$506 billion, which
is equivalent t03.8% of US GDF Given the importance ofoil, its shortterm demandprice
inelasticity, and the attention oil prices receivetire financial pressan understanding of the impact
of oil price changes on market returissessential to market participants this paper, investigate
the impact of oil price changes éme stock market asa whole andon individual industriesfrom a

financial markets perspective

'The search terms used are fAodKsdpramesmqgi lAopni e iared, s td
2 US GDP in 2006 was $13.21 trillion. Average price per barrel and average demand were $66 and 21 million

barrels per day in 2006. This is projected to increase to 28 million barrels per day by 2030. Sources:
http://www.eia.doe.gawttps://www.cia.gov/library/publications/th&orld-factbook/printlis.html
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The first goal of the paper is firovide a systematic investigation of the impact of oil price
changes on th®S stock marketUsingdaily data from 1983 to 2@) | find thatthe overall relation
between the stock market and daily oil price changeseak suggestinghat the financial media
ovelplays the supposeimpact of oil pricesFurther, | find that the market reaction to oil price
changes depends on the magnitude of price change. Thénibthat largeoil price changes over a
oneday horizon anail price changes duringar periods have a large negative impact on the same
day market returns. On the other hatite stock market is positively correlated waimall daily oil
price changed do not findevidenceof asymmetry ithemar ket 6 s rpeieintrdaseand t o o |
decreasesFurther,| find no evidence for any over or unedemaction ofthe market to oil price
changeswhich suggestthat the market is efficient in responding to daily oil price changes.

The second goal of this paper is to examineitigactof oil price changesn the returns of
individual industries.| hypothesize and prove that the sensitivity ofliistiesd returns to oil price
changes dependmth ontheir costside dependena@nddemanedside dependenaan oil, and that the
effect of these factors varies acrasgustries.These results ar@ possible explanation for the finding
that in addition tathe returns obil-intensive industri€ssuch agheair transportatiorindustryandthe
freight transportatiorindustry, returns ofindustries that do not use oil to any significant extent are
also sensitive tdaily oil price changes.

To my knowledge, this is the first paperexamire the impact of daily oil price changes on
the returns ofa wide array ofindividual industries By doing so,| attempt to address a topic of
interest to both academics and practitioradilse. It is widely accepted that the stock returns of oil
intensive industries are more sensitive to oil price changes than those of-mdangiive industries.

Howeve, no study has documented these largely subjective views of the market participants. Also,

% In accordance with the popular financial press, | definentéinsive industries as those with high esiste
dependence on oil. Thas, industries that use significant amount of oil in their production prodess.
explained in Section IV,he costside and demanside dependence measures are calculated from the
benchmark inpubutput accounts released by the bureau of economic @alys



this is the first paperte x ami ne how t he magnitude of an industry
depends on its caside dependence and demaidie dependece on oil.

This papercontributes to thditerature inseveralotherwaysas well | try to differentiate
between the impact afaily oil price changes likely caused by supply shdted those causethy
changes in expectations about future economic actiltitgeems likely that most large oil price
changesver a oneday horizon are due to supply shifts. In other words, changes in expectations of
future economic activityra likely spread out over tims that their impact ooil prices in any one
day is small. On the other hand, oil supply changes and anticipated changes due to hurricanes, civil
unrest, pipeline ruptureandrefinery stoppagesould lead to large orday changes in oil pricédf
this were the case, results indicate that the market reacts negatively to oil price changes caused by
supply shocks and positively to oil price changes caused by changes or expected changes in aggregate
demand.

Finally, as Table | illustratesmost studies exaine the impact of oil price changes on
macroeconomic variables other than the stock maakelthose that examine the impact thie stock
market look atherelation over longer periods while the financial presstpassame day reaction
use daily reurns data and investigate the impact of oil price changetheomarket and industry
returns from a financial markets perspecti@l prices are reported daily and since stock prices
usually respond quickly teelevantpublic information, using daily dafprovides amore preciseand
timely measure of the impact of oil price changes on the market.

The rest of the paper is organized as follows. Sectigiistusseselatedliterature.Section
Il presentstestable hypotheses. Sectitvi presentsthe data and defines the sample. Secton

discusseshe empirical results. Ston VI concludeghe paper.

* While it is reasonable to assurtieat mostbig jumps in oil prices ardue to supply shiftssmall oil price
changes argrobablydue to both supply and demand shift®wever, it is impossible to distinguish between
small price changes caused by #nsapply shifts and those caused by changes in expectations of future
economic activity. Even though there is no theoretical argumesatytihat demand shifts dominate for small oil
price changest seems to be the case empirically



|1. Related Literature

A long line of empirical work in economics finds that oil price increases negatively impact
measures of macroeconomic aittivTo review some of the most important studidamilton (1983)
documents a significant negative relation betweaarterlyoil price changes and future GDP growth
in the UnitedStates Hamilton alsofinds that all but one of the US recessions siki¢erld War Il
have been precedgtypically with a lag of three quarters, by a dramatic increase in the price of crude
petroleum.Subsequent research by GisserG&odwin (1986)and Darby (1982)argely confirms
Hamiltonrb s f i ndi ngs whi | e(198lunedort singlar, alhoudh sslightly weaker
results using data from five OECD countriedork (1989) extends Hamiltord s resul ts anoc
documents an asymmetric relation betwegearterlyoil price changesand output growthHowever,
Hooker (1996)inds that the oil pricemacroeconmic relationship andhe evidence for asymmetric
impact of oil price changes on output growatie considerably weakerthel 9 9.0 6 s

Golub (1983) examinegxchange rate reactions tml price changesand notesthat a
countryods dependence on imported oil theoimglicet he dir e
change explam thereaction Among the many other studiéading thatoil price shock impact the
economy areDavis & Haltiwanger (2001)and Keare & Prasad (1996) for employment effects
Hamilton & Herrera (204), Bernanke, Gertler & Watson (199&hdBarsky & Kilian (2001) on the
role of monetary policy responses to oil price shptke & Ni (2002) on demand and supply effects
on industriesand Hooker (2002 on the inflationary effects of oil price shock$amilton & Herrera
(2004) provide a comprehensive list of studies conducted on oil shocks.

A much smallefinance liteature addregsthe issueof whether stock market react®to oil
price $1ocks are rationahnd whether oil prices have any predictahilipnes & Kaul (1996) test
whether the reaction of international stock marketquarterlyoil price shocks can be justified by
current and future changes in real cash floWsy find that US and Canadian stock markets are

rational while Japanese andkUstock markets tend toverreact to oil price shockdéJsing monthly

®US, Japan, GermanyK and Canada.



data,Sadorsky (1999f%inds that an oil price shock has a negative and statistically significant initial
impacton stock return$ Huang, Masulis and Stoll (199&locumentsignificant causality from oil
futurespricesto stockreturnsof individual firms, but not to aggregate market returr®n the other
hand,Chen, Roll & Ross (1986) find that the risk associatél wil price changes is not priced in the
stock market.

Three recent papers have examiwgukether future stock market returns can be predicted
based on past oil price changBseisprong, Jacobsen & Maat (2003) teshdnthlyoil price changes
canpredictstock market returns worldwidlsing datafrom eighteen developed and thirty emerging
markets,they find significant predictability in twelve of the eighteen developed marleterging
markets show the same effect, though with less significadoag, Torous & Valkanov (2002)
documenta negative relation between lagged petroleum industry seturd the U.S stock market
returrs. Pollet (2002) finds that expected changes in oil praaa be used tpredict excessnarket
returns as well as excesgurns for most U.S industries

A recent working paper b¥ittlingmayer (2005)comes closest in spirit to this paper
Bittlingmayer (2005) finds thatil price increasesassociated with war risk cause larger declines in
stock pricesand larger increases in treaguyields than oil priceincreasesassociated with other
causesMy paper contributes to the literatung dnalyzing the differential impact of oil price changes
causedby likely changes in supply of oil and likely changes in extptions of future economic
activity. More specifically, | find that the stock market returns are positively correlated with oil price
changes likely caused by changes in aggregate derwmdover, | examine the impact of daily oil
price changes on theturns of individual industries, a question of interest to both academics and

practitioners that hasot been addressed by the literature.

® This impact lasts for approximately 4 months. In a related paper, Papapetrou (2001) estimates that real stock
returns in Greece are affected negatively by oil price increases.



I11. Hypotheses

A. Relation betweeail price changes andharketreturns

While a number of studies examine thaation between oil price changes and the stock
market over long horizondf investors believe oil has an important impact on the economy, then oil
price changes should impact the stock magtetostimmediately as stock prices usually respond
very quicky to public information. Also, financial commentatorsften attribute negative (positive)
stock market movements to oil price increases (decreases) at roughly the same tmeantioned
earlier, during the yea2005and 20060il prices figuredn the leadlines of The Wall Street Journal
on 204 daysGiven the apparemresumption in the financial predgat oil pricesstrongly impact the
stock marketit is surprising that little research has been conduocteseasuréhe impact odaily oil
price changs on market return$his leads to my first hypothesis.

Hypothesisl: The stock market reacts negatively to oil price changes.

It is important torecognizethat the presumed negative relation between the stock market
returns and oil price changesight be moderated or partially offset by tenghen oil prices and
stock prices move togetheMore specifically, if the market expects a boom in future economic
activity, both oil and stock prices are likely to rise and, if the market decides a racisskiely,
both oil and equity prices are likely to fall. Shangesin oil and equity prices due to shifts in
expectations regarding future economic activity imply a positive correlation. On the other hand,
changesn oil prices due tsupply shocksmply a negative correlation because these price changes
increase operating costs of industries where oil is a mgjoit.i

It seems likely that most large oil prichangesover a onelay horizon are due to supply
shifts. In other words, changes in expgotss of future economic activityra likely spread out over
time so that their impact oail prices in any one day is small. On the other hand, oil supply changes
and anticipated changes due to wars, hurricanes, civil unrest, pipeline ruptures asd nefjpaery
stoppages and repairs, and sharp inventory changes could lead to ladgs ehanges in oil prices.

Appendix | lists the fifteen largeshedayoil price increases and decreases during the sample period



and it seemmost of these changes aeesult of supply shiftdf most large oil price changes are due
to shifts and anticipated shifts in supply, then we should observe a stronger negative correlation
between oil price changes and market returns when the former is Tdnigeleads to my exond
hypothesis.

Hypothesis Il: While large oil price changes havéaagenegative impact on market returns

the impact of small oil price changes is positive.

B. Market efficiency andil price changes

If markets are efficient and investarsrrectly anticipate the impact of oil prichangeson
the economy then stock prices should adjust almistantaneouslgo thatthese changelsave no
predictive ability On the other hand, if investors underestimate (overestimate) the traet iofin
oil price increas®n the economy, then as the true impact becomes clear, stock prices will fall (rise)
in the period following the oil price change. This implies that oil price changakl have predictive
ability. Findings of previous studies indicate that oil price changes do have some degree of predictive
ability. For exampleJones and Kaul (1996) find that quarterly stock returns of most countries in their
sample including the U.S. are negatively affected by lmirrent and lagged oil price variables.
Similarly, Pollet (2002) andreisprong Jacobsen & Maat (2008)hd that monthly oil price changes
have predictive abilityfor excess market returns and returns of most US induskigsossible
explanation is thaonly the stocks of industries directly dependent on oil react immediateadif to
price changes and othedo not, as investors might not be able to assess the impact of oil price
changes on these industrids they realize the wider effects thfe pricechangethe returns of these
industries will exhibit negative correlation witlagged oil price changesin the light of these
findings,| formulate my next hypothesis as follows

Hypothesisl Il : The stock markeinder reacs to daily oil price changes.

In an interesting observatioMork (1989) using quarterly dafands an asymmetric relation

between oil prices and output growth and presents evidenc&MRfatgrowth displays a statistically



significant negative correlation with oil price increas@slan insignificant correlation with oil price
decreasesin a related study, Mork, Olsen and Mysen (1994) confirm the asymmeti price
effectson the growth rates ofther OECD countrie$SIf oil prices have an asymmetric effect on
growth ratesand inwestors recognize thi#,is possible that oil pricesave an asymmetric impact on
stock prices as welHence, motivated by the results of Mork (198@nd Mork, Olsen & Mysen
(1994) | testfor an asymmetryn the marke® seaction to oil price changeAlso, Brown, Harlow &
Tinic (1988) and Campbell & Hentschel (199Xhow thatthe stock price reaction to unfavorable
news events tends to be larger thiamreactionto favorable eventsAssuming an oil price increase
an unfavorable event and an oilqeridecreasis afavorable evert | hypothesize the following.
HypothesisIlV: The st ock mar ket in@easess largetthamis redacton t@ i |

oil pricedecreases

C. Sensitivity ofndustryreturns tooil price changes

As mentioned earlier, not all industries are equally dependent ¢kt talast, that seems to be
the presumption ahepopular presdt is common to find news articldgghlighting the impact of oil
price changes othe returns obil-intensive industes such athe air transportatiorindustry On the
other hand, it is uncommon to find articles thaghlight the impact of oil prices ahe returns ohon
oil-intensive industries such dke compuers industry and the telecommunicationsndustry The
presumption behind these stories is thihprice hikeslead to anncreasen the costs of production
for oil-intensive industriegherebyhurting their profitsTable 11l lists the 81 industry groups used in
this study in descending order of their dependence on oil for production prodesses Column 2
of Table Il indicatesjndustries such as air transportation depend heavily on oil for their operations

whereas the oppositie true for industries such as computer manufacturers or telecommunications.

’Oil price increases seem to slow down economic growtheitl$. to a greater extent than in Germany,

France and Japan, all of which are more dependent on imported oil than the U.S.

8 Furthermore, it seems oil price increases receive more attention in the financial press than oil price decreases.
For example, diing 2005, news related to oil price increases figured in the headlines of The Wall Street Journal
on 74 days while news related to oil price decreases figured in the headlines on 47 days.



The small academic literature examining the impact of oil shocks on industries incaeles
and Ni (2002)who study the longun supply and demand effeait oil shocksusing industry level
data’ Hong, Torous & Valkanov (2002) and Pollet (2002) study whether monthly market and
individual industry returns can be predicted using oil prigesthe best oimy knowledge, there are
no studies irthefinance literaturehatquantify the cosside effects of oil price changes on individual
industriesd returns. Given this fact and the

the following

pre:

Hypothesis V. The e i s a positive r el acostsidendepgendenceb et ween

on oil and its sensitivity to oil price changes.

It is important to recognizthatwhile the cosside effecs of oil pricesareimportant, they do
not fullyexplaint he sensi ti vity oigdriceichamhedns dtherwerdsftgaugetha r n s
overall impact of oil price changes, we needsdtce into account how oil prisaffect the demand for
an i ndust rThadis, egnif @ ghdicular sndustry does not use oil to any significant extent
in its production proess,its customerindustriesmight be sensitive to ojprice change¥, which in
turn cause the originahdustryd s r e t wsensitive tdilopricbsas well For examplein spite of
using less oil in its production process, returns of the eleagtitiiig and wiring equipment industry
(number 39 in Table IIl) exhibit a strong negative correlation with daily oil price changes. This is
probably because the main customers of this industry include automobile manufacturers, air
transportation and retailatde, all of which are heavily dependent onDilis observation leads to my
next hypothesis

Hypothesis VI: Ther e i s a positive rel ati ogidehi p

dependence on oil and its sensitivity to oil price changes.

° In this paper, the authors use monthly industry level outputfdagaselect group of industries.
191t is important to realize that while the returns of most customer industries are negatively correlated with oil
price changes, returns of some industries might be positively correlated with oil price changes.

1C

bet!



1V. Sample Data and Descriptive Statistics

Daily valueweightedreturns ofNYSE/NASDAQ/AMEX index are obtainedfrom CRSP |
use these returns asmeasure oftock market returnsDaily cashprice data ofiight crude oilare
obtained froma data vendorNormans historical data Daily valueweightedindustry returns data
are calculated using individual firm returolstainedrom CRSP The sample period spafrem April
1983 to December 260 Data used to calculatéindusti e ewd dependence arttieir cusbmer®
dependence on oil agbtainedfrom the Benchmark Inpt®utput accounts published by tBereau
of Economic Analysis

After matchingdaily market returnsvith the corresponding oil returnshere areb,948 daily
observationsTablell presentghe descriptive statistics for oil price returns and market retuBwh
the mearoil return and theneanmarket return areloseto zero.However, the standard deviatioh
daily oil returrs is 2.4%, nearly one and a half timdggher than that of markeeturrs. PanelB
presents the autocorrelation patterns of the oil and market retQorssistent withexisting
evidence" daily market returns exhit significantpositive firstorder autocorrelatioand a negative
secondorder autocorrelationOn the other handdaily oil returns exhibit weak autocorrelation
patterns wittsignificant second and thiokder autocorrelations.

| usethe benchmark inpututput (IO) accounts published by the Bureau of Economic
Analysis®t o cal cul at endence drudilih partieusrdl rely erptieeUse table of the
benchmark account§ Using this data and the methodology described in Shahrur (2005), | compute
an i ndu ssidedgpgrelencemrs dil as follows.

dollar value of oil used as an input
dollar value of industry's output

cost — side dependence =

1 Cash price data is the actual settlement price used at NYMEX. Results are robust to using crude futures price

data rolled by volume. www.normanshistoricaldata.com

12 see, for example, Campbell, Lo and McKinlay (1997).

13 http://www.bea.gov/bea/dn2di.htm The names of the file and table used are NDNO313 and IQusesum.xls

and are available for download at the Bureau of Economic Analysis website.

4 For any pair of supplier ancustomer industries, these table reports estimates of the dollar value of the
supplier industryés output that is used as input in thi

11
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Column 2 of Table Il preserg the measures otostside dependence on oil fohe 81

industry groups used in this stutfyindudries are listed in descending order of their ide

dependence on olhile it is relatively straightforward toalculateestimatso f i ndusside i es & ¢ 0 ¢

dependence on oilt, is not the case witlkestimates of n d u st r i -side @epehdenca mitd A

possible solutionistc onsi der the extent to which an industr

even if a particular industry does not use oil to any significant extent, its customer industries might

depend on oil heavily. And as oil price ireses, these customer industries are hurt which in turn

affects the demand for the products of the supplier indusimyever, itmight be the caseome

customer industries might benefit from oil price increaddsereforeresults should beead with

caution. Column3 of Table Il present@& measure a¢he importanceodi | t o an i ndustryos

For each industryl,identify the main customers based on ttethodologydescribed irFan and.ang

(2000)and Shahru¢2005)*® Custaner dependencen oil is thercalculated as follows: | multiply the

proportion of output sold to each of the main customer industries with respective cosside

dependencies on oilThe sum of these values is usesh measure of customer dependence orl oil.

usehi s variable as a pidodependéncerondilndustryds demand
Value-weighted returns ofach industry grouprecalculated as followsDaily closingprice,

shares outstandingnd returs data for each firm in an industry are obtained from CEJ®elative

weights of each of the firmmare calculated as market value of the firm divideddigd market value

of the industryWeighted returnsrrethencalculatedas the product of relative weights and retuwhs

5| exclude new construction, federal government enterprises, state@aldgbvernment enterprises, Ron
comparable imports, scrap, used and second hand goods and general government industry groups due to the
unavailability of returns data from CRSP. Further, | exclude petroleum refining and related products, metallic
ores miing, coal mining, crude petroleum and natural gas and gas production and distribution (utilities)
industries. This is because for these industries, an oil price increase will have a negative effect on the supply
side and a positive effect on the demandesid is therefore difficult to distinguish between these two
contradicting effects.

®Any industry that buys 3% or more of supplier industr)
Shahrur(2005) | repeat this process with 1% and 5% cutoff p&letults did not vary significantly and are

available on request.

" A major limitation of this measure is that data on main customers are missing for some industries. For

instance, the inpuutput tables do not have information about households thatrasgor customer group for

industries such as restaurants and hotel, retail etc.

18 S1C codes used to identify firms in an industry are available on request.
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theindividual firms.The aim of all theindividual weighted returngives the valued weighted return

for anindustryona given day.

V. Empirical Results

A. Relation betweewil price changes andnarketreturns
As a first step towards exploring the effects of oil price changes on mmatldgtis | estimate

the following regression:
Rs=a+ARq +¢, 1
where Rs is the return on thealue weighted NYSENASDAQ/AMEX index and R, is the olil

returno n  dtadks redultspresented in Panel A of Table IV indicat®earket returnscovary
negatively and significantly witloil price changes providing suppdadr hypothesis |However, oil
price changes are associated with small market returns on avé@gexample the estimated
coefficients imply that 5% rise in oil priceds associated with a market decline of ab@3basis
pointson averageFurther,R-squared idess than 1% indicetg only a small portion of the vaaiion
in daily stock market returnis exgained by variation in daily oil pricedt seems that espite the
attentionreceived bymedig on average the impadf oil price changes on the stock markesmall
andeconomicallyinsignificant

It may be the case thatile the market reacts negatly to oil price changes caused by shifts
in the supply of oil, oil prices and the market likely react mi | arl'y to shi fts
expectation of future aggregademand and economic activitgo shiftsin oil and equity prices due
to shifts in expctations regarding future economic activity imply a positive correlation while shifts in
oil prices due to changes in expected oil suppiyly a negative correlatio present some evidence
to support thislt seems likely that most large oil prishifts over onalay horizos are due to supply
shifts. In other words, changes in expectations of future economic activity are likely spread out over

time so that their impact owil prices in any one day is smabn the other hand, oil supply changes

13
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andanticipated changes due to wars, hurricanes, civil unrest, pipeline ruptures and repairs, refinery
stoppages and repairs, and sharp inventory changes could lead to ladge changes in oil prices.

While it is reasonable to assume that most big jumpsliprices are due to supply shifts, small oil

price changes arprobably due to both supply and demand shifts. However, it is impossible to
distinguish between small price changes caused by small supply shifts and those caused by changes in
expectationof future economic activity. Even though there is no theoretical argument to say that
demand shifts dominate for small oil price changes, it seems to be the case emphppedhydix |

lists the fifteen largest dailgil price increases and decreases tlie sample period and it is evident

that most of these price changes are a result of supply shocks or news pertaining to supply
disruptions.

If most large oil price changes are due to shifts and anticipated shifts in supply, then we
should observe a singer negative correlation between oil price changes and market returns when the
former is large. | find fairly strong evidence that this is the .cikme specifically,l estimate the
following regression to document the relation between the stock matkets and the magnitude of

oil price changes:

Rs=a+f, Ro+4,( R§* Rp+s )
where|Rq] is the oil return in absolute terms. All other variables are defined eafljer0 indicates
thatlarge oilprice changebave a large negative impact on marketimes. Results are presented in
the first two rows ofPanel B Table IV. The coefficientestimate onf, is negative and significant

providing support to hypothesis tthat large oil price changes have a large negative impact on the
stock market returns
In order to provide further evidence for hypothesid dxamine the impact of large and small

oil price changes bgividing the sample into two partsased on the magnitude of the price change. |

14



replace|Rq| in equation (2) wth a dummy variablé Dtbat equals 1 for the top 25% of absolute oil

returnd® and 0 otherwiseéMore specifically, | estimate the following regression:
R$:a+ﬂl R9+ﬁ2( D R9+gt (3)

The estimated coefficients and the associatgdtistics are presented in the third and fourth
rows of Panel BThat estimated coefficients imply thiwe market reactgositively to small oil price
changes am negatively todrge and small oil price changes over a-dag horizon Similar results
were foundwhen the top 20% of absolute oil retuar® usedas a cutoff. Resultarenot presented
for brevity. If most large daily oil price changes are due to supplycks which seento be the case
empirically, then results providsomeevidence thait is the disruptionsor expected disruptions in the
supply of oilthat is a major conceto the marketAlong the same lines, positive correlation between
market returns and oil price changes when the latter is small indicate that these changes tre likely
result of changing expectations about future economic activity.

An alternative way to confirm the negatiwapact of supply shock induced oil price changes
is to examinghe market reaction to oil price changes during the periods wiosnhdaily oil price
changes are caused duestgply shocksUS involvement in an armed conflict inetiMiddle East
provides a ideal exampleDuring a war, one would expect most oil price changes to be caused by
changing expectations regarding oil supply. This is because the Middle East accounts for nearly 41%
of the world oil production and any unrest in this region increasesuhcertainty regarding oil
supply.To document the effects of oil price changes caused due to oil supply, | estimate the following

regression
Rs=a+p Ro+B,( war RY +¢ (4)
herewar is a dummy variable that equals 1 if the US is involved in an armed conflict in the Middle

East®® Assuming thatwar proxies for periods in which most oil price changes are cadsedto

19 Qil return cutoff for the top 25% in absolute terms is 2.14%
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changes in expectations regarding oil suppgly< 0 reestablishes the claim that therketreacts

negatively tooil price changes causdiy supply disruptions Results are presented in Panel C of
Table M. It is evidentt hat the stock marketés reaction to
during periods of war than othéimes The estimated coefficients imply that a 5% rise in oil prices is
associated with a market decline of about 26.4 basis points on average during the wargheiosts

three timeshigher than the 9.3 basis point decline implied from an earlier result whenasuch

di stinction isnbét made.

To summarizewhile oil price changes and market returns are negatively correlated, oil price
changes are associated with small market returnsverage. However, | find that large oil price
changes and oil price changes duniggiods of wahave a large negative impact on market returns
If most large oil price changes over a ata&y horizon and most oil price changes during periods of
war proxy br oil price changes caused due to supply disruptitieset results can be interpreted as

the stock market being very sensitive to oil price changes cayseghplyshifts.

B. Market efficiency andoil price changes

In this section | examine whethethe market fully captures the information in oil price
changes and whether there is an asymmetry in
decreases. As discussed above, some previous studies argue that past oil price changes have
predictive powe for future market returns. This implies that the market unelgcts at the time to

information in oil price changgsypothesislil). To test thisl estimate thdollowing regression:
Rs=a+/f,Rq +p4,Rq_, +p;Ra_,+ B,Ra_;+ fsRQ_, + fsRA_s + ¢, )
p. <0 for i > lindicates underreactionwhile g, > 0 indicates overeaction. As results in Panel A of

Table Vindicate there is no evidence of underaction or overeaction of the market to daily oil

price changesMy results therefore contradictthe findings ofPollet (2002)and those oDreisprong,

2| use media reports to idefytithe periods when the US is involved in a war.
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Jacobsen & Matt (20051 possible explanation is thtiese studiesuse monthly data whereas | use
daily returns datawhile oil prices have predictability over longer horizottsseemsthat the stock
market is efficient in responding to daily oil price changes
Brown, Harlow & Tinic (1988) show thdhe stock price reaction to unfavorable news events
tends to be largethan the stock pricereactionto favorable eventsAs mentioned earlierthe
asymmetric response of macroeconomics factors to oil price increases and decrggestshatin
generaloil price increase are viewed asunfavorable evest Along the sameiries, | test for an
asymmetry inthe stockmar ket 6s reacti on t o I¥)i Moreppedifically, Ic hanges

estimate the following regression:
R$:a+ ﬁl RQ+,B2( Rpk D—l_gt (6)
HereD is a dummy variable thas equal tol if oil return ispositiveon dayé tardd O otherwiseAll

other variables are defined earlidhe effect of oil price decreases on stock retusng, and the

effect of oil price increasess measurecdbyf,+f,. <0 and B,+/,> in absolute terms

indicates that the market reachore negativig to oil priceincreaseghan to oil price decreaseAs
results inPanel B of Table \indicate, there is no evidence of an asymmetthemar ket 6 s react i
to oil price increases and decreadeseems the market does not interpret all oil price increases as

bad news.

C. Sensitivity ofindustryreturns toail price changes
Next, | examine thempact of oil price changes on the returns of individual industhiesa

first step | estimateregression specification (7) for each of the 81 industry groups used in this study

()

Here is the return of industrg oM dayd t 6 is theoil returnand is the valueweighted

market return on dag t Idnclude market returns as an independent variadseit allows for the
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