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During tbe last weeks before eaeh quarterly expiration of Standard & Poor's
(S&P) 500 futures, tbe bulk of trading volume hegins to sbif'l away from
the next to expire (nearhy or lead) contract tov\ard tbe seeond-to-explre
{next out) contract. At some point, the exchange formally redesignates tbe
next out as the new lead contract, and the tiext out replaces the nearby in
tbe futures pit location designated for tbe lead contract. Tbis event invari-
ably results in a dramatic increase (decrease) in trading activity in ibe next
out (nearby) contract. Tbis shift in relati\e trading volumes is due to tbe
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microstructure of the ftiturcs exchange rather than new information or
underlying volatility conditions. The event thus offers us an opportunity to
examine how volatility responds to noninformation-based exogenous
changes in volume. Ihis study examines the volatility hehavior of nearby
and next out S&P 500 futures contracts on the 10 days surrounding quar-
terly redesignation of the lead contract. Our model meastires possible
changes in (a) the level of volatility and/or (b) the association between vol-
ume and volatility after redesignation of the lead contract. Results indicate
that when we accotint for the associaticm between volume and volatility,
the higher volume lead contract consistently experiences a lower le\el of
volatility. This outcome supports the view that the larger population of liq-
uidity pro\iders who trade the more active lead contract fosters greater
market depth and lower volatility. © 2001 John Wiley & Sons, Inc. Jrl Fut
Mark 21:1119-1 149. 2001

INTRODUCTION

A large body of etnpirical evidence documents a positive association
between volume and volatility in the same time period.' However, these
studies do not shed any light on whether volume causes or follows move-
ments in volatiiity. Thus, it is difficult to determine whether market
volatility is caused by the arrival of new information or trading itself gen-
erates volatility.

Our study addresses this question by analyzing a recurring event
that regularly fosters exogenous changes in trading volumes in the mar-
ket for Standard & Poor's (S&P) 500 futures. Tbe event is quarterly
redesignation of the lead S&P 500 futures contract by the Chicago
Mereantile Exehange (CME). This event involves the CME announcing
a switch in trading locations in the futures pit for the two shortest
maturity contracts before each quarterly expiration. The switch is associ-
ated with the rolling over of futures positions from the next-to-expire
(nearby) contract to the second-to-expire (next out) contract. This quar-
terly event consistently results in a dramatic increase in volume for the
next out contract and a commensurate decline in volume for the nearhy
contract. The change in relative trading volumes is due to the practicali-
ties of coping with a coming expiration of the nearhy contract rather

'See , lor example, B t s scmbindc r and Sfguin (1992) ; Bessembinder , C h a n , and Scguin (1996) :

Clark (1973) ; Coniel l (1981) ; Daigler iitid Wiley (1999) ; Epps and t p p s (1976) ; Foster ( I 9 9 S ) ;

French and Roll (1986); Garcia. Lcuthnld. and Ziipata (1986); (.;rtimmatikos and Saunders (1986);

jdin and Jtih (1988) ; KarpofT (1987) ; Kawatlcr. Koch, and Koch ( !99( ) | ; Kauallcr , Koch, and

IVltTson (1994!; l.anuiiircaiix and Poon (1987); Huiledfie (1979); Upton and Shannon (19791; and

Wood. Mclnish. and Ord ( I9SS1.
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than new information or underlying volatility conditions at the time oi
the event.

We examine whether this exogenous change in relative trading
volumes is systematically associated with a change in (a) the level of
volatility, (b) the extent of association between volume and volatility, or
(c) both. We analyze return volatility for the next out and nearby
contracts on the 10 days surrounding the quarterly event. For the next
out contract, the move into the lead contract pit position allows us to
investigate whether a noninformation-induced increase in trading vol-
ume tends to increase or reduce volatility, ceteris paribus. Similarly, we
can investigate the effect of a decline in trading volume by assessing
volatility behavior of the nearby contract surrounding this event.

Our results indicate that volume and volatility are positively corre-
lated for the nearby and next out contracts, both before and after redes-
ignation ol the lead contract. This {)titcome supports most prior emjjiri-
eal work. However, after controlling lor movements in volume, we find
that the higher volume associated with the lead contract designation fos-
ters a lower level of volatility, regardless of whether the lead contract
happens to be the nearby or next out contract. That is, once we control
for the association between volume and volatility, the level of volatility
tends to decline for the next out after it becomes the higher volume lead
contract, whereas volatility tends to increase for the nearby after it
becomes the lower volume nonlead c{)ntract.

One possible economic rationale for this inverse relation between
noniniormation-based changes in liquidity and the level of volatility lies
in the composition of traders and the depth of the market (or the
higher volume lead contract versus the lower volume nonlead contract.
For example. Bessembinder and Seguin (1992) suggested that the
volume-volatility relation depends on the type of trader predominant in
the marketplace. Daigler and Wiley (1999) found that, although trading
by the general public is positively related to volatility, trading by clearing
members and floor traders (providers of liquidity) is often inversely
related to volatility. When the population of market makers shifts its
attention to a newly designated lead contract, there is a change in the
amount of capital available to ser\ice the demand for liquidity in eaeh
contract. After redesignation, the depth of the market improves for the
next out contract and deteriorates for the nearby contract. The greater
market depth associated with the lead contract designation can absorb
more of the imbalances between buyers and sellers that result from
information-based trading and thus attenuates the level of volatility for
the lead contract.
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blmpirical evidence of an inverse relation between volume and
volatility is rare in the literature, and it contrasts sharply with the widely
held perception that volume and volatility are positively related. Critics
of futures markets emhrace this common perception, arguing that
volatility is caused largely by excesses in speculative trading and calling
for regulatory intervention to curb trading in times ol market stress.
However, proponents of Futures markets argue that market volatility
is caused by information arrival. This group objects to any regulatory
action that would hamper the free flow of inlormation and trading
activity.

The results ol our study suggest that market depth and providers of
liquidity can have an Important hearing on the level of volatility. Our
results call into question the merit of regulatory restrictions on trading
activity that are prescrihed to dampen market volatility, such as circuit
breakers. On the hasis of our analysis, it is not clear that trading curhs
such as circuit breakers will have the desired effect. Instead, they may
actually exacerbate, rather than attenuate, market volatility.

This article proceeds as follows. The next section describes the
institutional setting hehind quarterly redesignation of the lead S&P 500
futures contract and shows how this event affects relative trading vol-
umes in the nearby and next out contracts. This discussion is followed by
a review oFthe literature on the volume—volatility relation. Next, the data
are described, along with our model and hypothesis tests. The results are
then presented. A final section concludes the article.

REDESIGNATION OF THE LEAD CONTRACT

The nearby is the contract with the most imminent expiration, and the
next out is the second-to-expire contract. Until shortly hefore it expires,
the nearby is the most actively traded contract maturity. Because of this
distinction, the nearby is designated hy the exchange as the lead con-
tract. As sucb, it trades in a location in the pit dedicated to the lead
contract. However, as each quarterly expiration approaches, the con-
centration oF trading volume hegins Lo shitt From the nearhy to the next
out. At some point aFter the market's daily close, the CME Formally
announces that on the Following business day the next out will he des-
ignated as the new lead contract. The next out contract then replaces
the nearhy in the lead contract location in the pit.

BeFore the early 1990s, the CME selected a diFFerent date For this
event every quarter, based on when market participants hegan to roll
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over their positions. Recently, the CMB revised their procedure to
ensure that the switeh occurs at the same time each quarter, by desig-
nating the Thursday before the second Friday of the S&P SOO contract
expiration tnonth as the date for this switch in pit positions. Other con-
traets r<>llovv their own procedures for determining the timing of this
redesignation. For example, the satne date is chosen each contract peri-
od for the CME currency contracts, whereas for Furodollar contracts
the exchange still selects and announces a different date every contract
period.

After the CME reassignment of pit positions, volume migrates sud-
denly and dramatically from the nearby to the next out (Ekman, 1991).
This phenomenon is documented in Panel A of Tahic I and in Figure i,
which show average daily trading volume in the nearby and next out con-
tracts on the 5 days leading up to and the 5 days following contract
redesignation. The daily data are a\eraged across the 64 quarterly events
from 1983 to 1998. The 5 days leading up to redesignation (Days —5,
— 4, —3, —2, and — I) include the day the CME announces redesignation
after the market closes (Day - I). Days + I, +2, +3 , +4, and +5 are the
S days immediately after this announcement.

I he average total volume across the two contracts (the vertical sum
in Figure I) reflects the average, aggregate trading activity in these two
contracts for all purposes (i.e., speculation, hedging, and arbitrage),
including the desire to roll over positions. This combined volume experi-
ences a rottghly ^09( increase leading up to redesignation, from Day — S
to Day + 1 , presumably reflecting the additional aetivity involved in
roiling o\er positions near expiration. Although day-to-day changes
in average total volume remain fairly stable around this trend, the shift
frotn the nearby to the next out is concentrated on the day after redesig-
nation (i.e.. on Day + I). Importantly, the day-to-day changes in average
total volume across the two contracts are small relative to the roughly
700% increase in average volume for the next out (or the proportionate
decline for the nearby) before and after this event. To the extent that the
relative change in trading vokimes is due to this quarterly institutional
feature of the market microstructure, it may be considered exogenous
with respect to new information or underlying volatility conditions at the
time of the event.

Consider average daily volatility on the 5 days before (pre) and
5 days after (post) redesignation of the lead contract, provided in I'anel LI
of Table I. Note that, for the next out (nearby) contract, average volatility
tends to increase (decline) along witb volume after redesignation.
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RGURE1
daily volume on the 10 days SLirroLiiitlitifi rcdcsi^nation of the lead S&P SOO futures

contraet across all 64 quartfrly events from 198.^ lo

However, average vokitility does not change by nearly the same propor-
tion as volume. Furthermore, average volatility does not change in the
same direction as volume tor all subsamples. This study analyzes
the e.vtent of the association between daily movements in volume and
volatility for the nearhy and next out contracts, on the S days hefore
and after redesignation. Alter accounting for this association between
volume and volatility, we formally test whether the level of volatility still
tends to move in the same direction as volume after redesignation. lor
hoth the nearby and next out contracts.

LITERATURE REVIEW

The large volume of hterature on the relation between market liquidity
and volatility reflects the intense interest of \arious constituents. For
example, market participants need to know how volatility interacts with
other facets of market hehavior to identify sittiations to avoid or opportu-
nities to exploit, txchange tnetiihers and regulators are concerned it
volatility is excessive in some sense and, if so, what steps can he taken to
mitigate the prohlem. This particular issue took center stage after the
crash of Octoher 1987, when critics claimed that increased activity in
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S&P 500 futures markets resulted in greater volatility in hoth futures
and spot markets. The implementation of circuit hreakers was one out-
come of this debate.

Theoretical Background

The theoretical foundation hehind the volume—volatility relation rests on
how information arrives and is processed in the marketplace. The mix-
ture of distributions hypothesis relies on information arrival as a mixing
event that has a positive inlluence on both volume and volatility."
According to this theory, unexpected information causes market partici-
pants to revise expectations. Volume and volatility increase together as
market participants trade on the new information.

Asymmetric information models ol price discovery emphasi/e the
interaction oi iniormed traders, uniniormed traders, and market makers
following the arrival of information. Models of heterogeneous behavior
consider how different participants process information differently.
Some authors developed theories based on the role of dispersion of
beliefs across traders (Harris & Raviv, 1993; Shalen. 1993). For example,
Shalen built a model in which greater dispersion ol beliels creates excess
price variability and excess volume, relative to their equilibrium levels. In
Shalen s model, volatility results from uninformed traders' dispersion of
beliefs that are incorrectly derived from the noisy liquidity demand of
hedgcrs.^ One implication is that uninfortned traders as a group are
characterized by greater dispersion of heliels thati informed traders. As a
result, trading activity by uninformed investors induces greater price
volatiiity than trading hy other market participants.

-Set- Clark (1973) . Epps and Fpps (19761, Cirammatikos and Smindcrs ( I9S6) , Harris (1487) . and
l a u c h c n and Pitts (19S3).

'Models ihiit rely on diffi-rcnt lypi's n\' Iriiders lo de\(.-l()p ihe reliition between trading aetivily iind
price tormalion include Admaii and Pileiderer ( I'JSSI. Broun j n d / h a n j ; ( !997) , Ilasley imd O'H;ira
(1987) . Foster and Visuanalhan (1990), (i loslen nnd Milgrom (19HS). Molden and Subrahm^myam
(1992) , Kyle ( I 9 S S | , Shiilen (199.^1. Spiegel and Sulirahm^inyam ( 1 9 9 2 ] , and Subrahman>;mi
(1991).

' 'Bessembinder el al. (1496) and Ihirris and liaviv (1993) labeled this ]>benomenon differeiices of

opinion, whereas Ilamber, Barron, and Slober (1999) pointed to differential interpretation of infor-

mation as a cause of both volume and volatility. Along ihe same lines, Verreeebia (1981) and
Hol thausen and Verreeebia (1990) emphasized the decree of consensus re^ardinf; new informa-
tion. O the r authors loeused on diflercnees in ibe quiility or preeisitin ol the inlormation itself as a

force beh ind botb tradinjj iicti\i(y and price volalilily (Blume, Lasley, (4 O ' l l a rn , 1994; He &

Hwang, ]99=>; Kim ik Verreebiii, 199 la, 1991b). Wbatever the locus ol' ibese models, tbe implica-
tion is tbe same: a {irealcr dispersion of beliefs may resulf in greater t rading aelivity and priee
votalililv.
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Other authors considered the potential differential behavior of dif-
ferent groups of traders in the market."" For example, Daigler and Wiley
(1999) explicitly analyzed the volume—volatility relation by trader type.
They found empirical evidence indicating that the positive volume-
volatility relation is driven hy the (Linitiformed) general public. Daigler
and Wiley also found that the activity of informed traders such as clear-
ing members and floor traders is often inversely related to volatility. This
result suggests that providers of liquidity have an attenuating influence
on the volume—volatility relation.

Economic Rationale for the Inverse Relation
Between Volume and Volatility

One rationale tor a negative impact of noninformation-based changes in
volume on volatility focuses on the composition ol trading activity in the
marketplace. Consider the role of liquidity providers (i.e., dealers and
market makers) and the depth of the market. Prices adjust when the
demand for liquidity exceeds the capacity of market makers to absorb
order flow at current prices. All else being equal, a marketplace with a
larger population of liquidity providers (or a larger capacity to absorb
demands for licjuidity} will be less volatile than one with a smaller popu-
lation, and vice versa.

Newly initiated customer positions, whether origitiating because
o( hedging or specttlative motives, reflect a demand for liquidity that
is largely motivated hy the arrival of new information. I his trading
behavior contrasts with tbe activity of market makers, whicb occurs
independently of information arrival. We suggest that an increase in
such nfininformation-based trading mitigates the imbalances between
liquidity suppliers and liquidity demanders by enhancing the market's
capacity to ahsorb the iniormation-induccd trading. We hypothesize that
tbe larger population of liquidity providers concentrated iti the lead con-
tract reduces volatility, as the enhanced market depth absorbs rnorc of
tbe imbalances between buyers and sellers that result from information-
based trading. Coincidentally, the stnallcr population of liquidity
providers associated with the nonlead contract fosters a diminished
capacity to absorb these imbalatices.

'^See [Jessemh inder a n d S e g i i i n ( 1 9 9 2 ) , D a i g l e r and W i l e y ( 1 9 9 9 ) , Kasley a n d O ' H a r a ( 1 9 8 7 ) ,

G l o s l i - n a n d M i l g r o m | I 9 H S | , and Kyle ( I 9 8 S ) .
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Previous Empirical Evidence
on the Volume—Volatility Relation

The empirical literature indicates that volttme and volatility are contem-
poraneously related.'' Under normal circumstances, we would expect vol-
ume and volatility to be jointly determined throughout the course of a
typical trading day. Thus, volume and volatility could be related in the
context of a structural simultaneous equations model. The cotitempora-
ncous correlation between volume and volatility discussed previously is
consistent with a simultaneous relation, but this corrclatioti does not
speak to the question of whether volume and volatility influence each
other within the specified time frame. Very few earlier studies directly
address this simultaneity.

Evidence of a positive contemporaneous association between vol-
ume and volatility is predominant in this literature. The evidence
includes a plethora of time series sttidies.^An alternative approach is the
work of Trench and Roll (1986), who compared volatility from trading
and nontrading periods and found that volatility is greater when the
exchange is open than when it is closed. One possible conclusion is tbat
volatility is to some extent caused by trading itself. Another alternative
approach was presented by Lamoureux and Pt><>n (I 987), who examined
volatility and trading volume patterns of individual stocks surrounding
the ex date of stock splits and reverse stock splits. Sucb an ex date should
bave little economic significance. However, for stock splits they found an
increase in the number of transactions and volatility of stocks, whereas
for reverse splits they found a reduction in trading and volatility.

Finally, there is a body {)f literature that documents an in\erse rela-
tion. As discussed previously, an inverse relation may reflect a change in
the cotnposition of traders and market depth, associated with an increase
in noninformation-hased trading. For example, an increase in the popu-
lation of liquidity providers relative to overall trading activity increases

"Ior e^ampk', see \dmali and Pileiderer (19,SS); Bessembinder and Sequin (1992); Bessembinder
el al. (19961; Clark (1973); Cornell (1981); Daigler and Wiley (1999); Lderington and Lee (1993 .
I99S); Lpps and Lpps (1976); los t e r ( 1 9 9 T ) ; I'oster and Viswanathan (1993 . I99S); Ciarcia el al.
(1986); Crammiilik<is and Saunders ( 1986); Heimstra and Jones ( 1994); Jones , kaul , and l.ipsnn
(1994a, 1994h); KarpolT ( I 987); I .amoureauv and I.aslrapes (1990. 1 994) : Laulerbacb and Monroe
(1989); Lee, Ready, and Seguin (1994); Merrick ( !9«7) ; Milebell and Mulber in (1994); Morgan
(1976); Rutledge (1979); Upton and Shannon (1979); Taucben and Phis (1983); and Taylor (19SS).
'See C h a n and C b u n g ( 1993, I99S) . Kocb (1993), and Lamourcaiix and Lastrapes (1994) .
**Time series s tudies thai suppor t this result inc lude Bessemhinder and Seguin (1992) ,
Bessembinder et al. (1996), Clark (1973) , Cornell (1981) , iipps and Kpps (1976), Foster (1995) ,
Gareia el al. (1986) , Crammal ikos and Saunde r s (1986) , Jain and Job ( 1988), KarpolT (1987) ,
Kaua l l e r e t al. 11990), Ka«aller et al. (1994) , Rutledge (1979) . Upton and Sbiinnon (1979) , and
Wood el al. ( I98S) .
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tbe depth of the market and may attenuate price volatility. Daigler and
Wiley (1999) found tbat, although trading by the public (uninformed
investors) increases volatility, trading by clearing members and floor
traders (informed investors) often decreases volatility. Limited anecdotal
evidence points to such a negative relation between volume and volatility.
Tauchen and Pitts (1983) examined the 90-day IVeasury hill futures
market after its inception and found declining volatility over time as the
number of traders and trading volume increase. Anecdotal evidence
also suggests that volatility and volume in S&P 500 futures may vary
inversely. For several years immediately after the Octoher 1987 crash,
S&P 500 futures volatiiity was generally greater whereas trading volume
was lower relative to the levels of the precrash period. This increase in
volatility might have resulted from a change in the composition of traders
supplying S&P 500 futures liquidity after the crash.''

Our study measures the nature and extent of a possible systematic
change in volatility behavior surrounding quarterly redesignation of the
lead S&P 500 futures contract. We argue tbat any systematic response in
volatility behavior surrounding this quarterly event is likely attributable
to the one common feature across all events; the exogenous change in
relative trading volumes associated with the switch in pit positions, [his
analysis, therefore, sidesteps the issue of simultaneity and facilitates a
novel investigation of the influence of noninformation-based changes in
volume on market volatility.

DATA

We obtained daily data on volume and prices for the nearby and next out
S&P SOO futures contracts from the Futures Industry Institute for the
period 1983-1998. Futures price data include the daily high, low, open,
and close. We use these data to generate daily measures of intraday
futures price volatility. The sample period of interest includes a 10-day
window; the S days leading up to and the 5 days folUming redesignation
of the lead futures contract, for each of the 64 quarterly events from
1983 to 1998. Our goal is to identify any systematic changes in the level
of volatility, or in the association between volume and volatility, on the
days surrounding this quarterly volume-altering event.

""In another market arena, Stoll and Hbaley (1990) examined indi\idual New York Sloek Kvebange
stoeks and found \olatility was lower uhen volume «as greater. Ibese results are consisieni with
ihe argument ibal bigber trading volume improves lii|ui<lity and reduces bid—ask spreads, so ibal
smaller ]>riee swings will reestablish ei[uilibrium (see also tlopeland i i GaUii, 1983; Marlell i i
'Irevino, 1990).
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First, using data on the daily high, low, open, and closing prices In
each contract, we generate a daily measure of intraday price volatility for
both the nearhy and next out contracts. We can choose from among sev-
eral alternative measures, each of which uses different information from
the available daily price data (Carman & Klass, I 980; Kunitomo, 1992;
Parkinson, 1980). We use four alternative measures, with robust results.
For brevity, we provide only the results for tho following measure pro-
posed by Garman and Klass;

erf - 0.51 l(n, - d,)- - 0.019[c,(^ + d,) - 2u,d,\ - 0.383c^

where ii, = log{High price/Opening price on Day t), ti, — log{Low
price/Opening price on Day (), and c, ^ log(Closing price/Opening
price on Day 0- Results for the alternative measures are available on
request.'"

We measure liquidity in both the nearby and next out contracts by
total daily trading volume. Bessembinder and Seguin (1992) suggested
tbut linking volatility to total volume does not extract all relevant infor-
mation about the relation. 1 bey used an autoregressive (AR) model to
partition volume into expected and unexpected components, and they
found the two components have separate effects on volatility.

To investigate whether expected and unexpected volume separately
impact volatility, we generate daily measures of expected and unexpected
volume over the 5 days leading up to and the 5 days following each quar-
terly event. We first estimate an AR model that generates measures of
expected daily percentage changes in volume based on past jsercentage
changes in volume tor the nearby and next out contracts. For each quar-
terly event, we estimate this model over the time series of daily percentage
changes in volume from the previous expiration date until 5 days before
redesignation. Following Bessembinder and Seguin (1992) and Daigler
and Wiley (1999), we do not attempt to find tbe ideal AR model for eacb
quarterly time series. Instead, we cboose an arbitrarily long lag length of
5 business days, and we estimate this AR(5) model for tbe nearby and
the next out contracts separately over eacb quarterly contract period.
We then use the estimated model for each quarterly sample period to

"The alternative volatiliu measures we hiive analwcd ineliide the rullovving;

o-f,= ln(High,/Low,)

wh(.Tf/is lhe Iractiiin ot day from yesterday's elose to today's open |( 17 hr, T mLn|/|24 hr) = 0.71 18)
for lhe SiiP SOO Futures markcl. Parkinson (I9H0) and Kunilomo (1942) proposed the Hrst volatility
tneasure listed, <r|,. (Jxtrmaii and klass (1980) reeommendetl the rcmnininj; measures.
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generate fitted values of the percentage change in daily volume for the
5 days before and the (up to) 5 days following redesignation. (In the
1980s, this quarterly event occasionally took place with fewer than 5 days
remaining hefore expiration of the nearby. Hence, for some quarterly
events tbere are fewer than 5 days of observations on the nearby contract
following the event.) These fitted values represent anticipated or expect-
ed percentage changes in the level of daily volume for the (up to) 10 days
surrounding each quarterly redesignation. We then multiply the actual
volume on Day ( — I hy (1 + fitted value) to get the expected level of vol-
ume on Day ( (EVj.,). Finally, our measure of unexpected volume is simply
the actual volume minus the expected volume {UV-j, — Vj-, — EV-j,).

Given these measures of expected, unexpected, and total daily vol-
ume, we apply a general linear model (GLM) analysis in three ways. First,
we relate actual total volume to volatility movements on the 10 days sur-
rounding this quarterly event. Second, we relate both expected and unex-
pected volume to volatility. Third, we note that other factors could also
influence the relations investigated here. For example, Bessembinder and
Seguin (1992) and Daigler and Wiley (1999) found tbat lagged volatility
plays a role. Incorporating lagged volatility in the GLM allows an assess-
ment of whether the persistence in volatility affects any systematic rela-
tions between volume and volatility. We investigate this possibility in our
third application of tbe analysis.

GLIVI ANALYSIS

Model and Hypotheses

We can use GLM analysis to examine the null hypothesis that volatility
behavior is unrelated to changes in volume on the 5 days before and S days
after tbis quarterly event. This approach uses a pooled dummy regression
for both the nearby and next out contracts. We partition tbe 10 daily
observations surrounding all 64 quarterly events in two different ways,
according to whether each observation involves (a) tbe nearby or tbe next
out contract and (b) tbe high-volume (lead) or low-volume (nonlead) pit
position for each contract. The model takes the following form;

+ ^4P,AV,, + a,., (1)

where (TJJ, is the volatility measure for the (i,;,f)th observation, i indexes
tbe event (quarterly sample period, I—64), j indexes the contract (nearby
or next out), and ( is the day relative to the event ( — 5, —4, —3, —2, — 1,
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+ 1, +2, +3 . +4, +S) ." p.. is 1 if the ((J,()th observation is for the lead
contract (high-volume pit position) and 0 if the (i,j,/)th ohservation is for
thf nonlead contract (low-volume pit position); C,y is 1 if the {i,j,t)th
ohservation is in the nearhy contract sample, 0 if the {i,j,t)th observation
is in the next out contract sample; V,̂ , is the daily trading volume in the
jth contract (nearby or next out) for Event i and Day (; e.-, is the error
term for the (ij,t)th ohservation.

This GLM incorporates two dummy variables to identify first the pit
position as the lead or nonlead contract (P,̂ ) and second the nearby or next
out contract iC--). The model also includes the continuous variahle, V;,.
By incorporating hoth V'̂ -, and P-- in Equation I, we investigate the influ-
ence of each variahle on volatility, holding the other constant. The capa-
bilities of this mode! can be illuminated if we consider the effective model
for the nearby and next out contract subsamples separately:

nearby (C,. - I): r ^ - (a, + a,) + [a, + a,)P,- + (/3, + (B,)V..,
+ (/3, + ^,)P,V,, + £,„; (la)

next out {C. = 0): 4 = a, + a,P.. + ^,V^., + /3,P^V ,̂ + F.,., (lb)

Our model allows us to address three critical issues. First, for hoth
the next out and nearby contracts, we investigate possible systematic
changes in the level of volatility when the contract changes pit positions
through the coefficient of P,- (a^ or a, + a_^}. This coefficient measures
the influence oi the pit position (designated as lead or nonlead contract)
on volatility in each futures contract. That is, the coefficient, a, in
Equation Ib (or a, + a_^ in Equation la) measures the average change
in the level of volatility when the next out [or nearbyj contract switches
trading between low-volume and high-volume pit positions.

The statistical issue we address here is whether the change in pit
position (with its known effect on the level of volume) is systematically
associated with a significant change in the level of volatility for either or
both contracts across all events. The relevant null hypotheses for this
first issue are the following:

Hy a^ — 0: no change in the level of volatility for the next out contract
(C;j — 0) between low-volume and high-volume pit positions.

H^. a^ + a^ = 0: no change in the level of volatility For the nearby con-
tract (Cjj — 1) between low-volume and high-volume pit positions.

" N o t e lh;il rcdosigriLilion is annnuiiccd iilicr the markft 's close tin l);iy - I. Hiiy + I is then the ne \ l

(i si) day iiflfr rcdesignalion.
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Under H, and //, . pit position (P,.) does not influence the level of
volatility for the next out and nearby contracts, respectively. However, a
positive coefficient of P.. (a, > 0 or a^ + a_^> 0) would imply that
return volatility is greater when the contract is traded in the higher vol-
ume pit position (as tbe lead contract). Such a result would suggest
that higher volumes associated with the lead contract exacerbate
volatility. In contrast, a negative coefficient would imply that volatihty is
lower when the contract is traded in the higher volume pit position,
supporting the hypothesis that higher volumes of the lead contract
attenuate volatility.

In sum, these two hypotheses shed light on whether the higher
volume pit position systematically experiences a higher or lower level of
volatility after we account for changes in volatility across contracts and
events that are due to changes in volume (i.e., after we control for V,̂ ,).

The second issue involves the nature and extent of the association
between trading volume (V-,) and return volatility ((J/J,) in each pit posi-
tion. We address this issue by examining the magnitude and significance
of the volume coefficient across various subsamples (̂ 3̂ ; i — 1, 2, 3, 4).
The coefficient of V̂-, in Equations la and Ib measures this association
for each contract when the contract is traded in the low-volume pit posi-
tion (as the nonlead contract; P- — 0). The coefficient of Pĵ Vĵ , then
reveals how this association changes when each contract is traded in the
high-volume pit position (as tbe lead contract; f̂ . = 1). Specifically, we
are interested in the following four hypotheses:

H^. ^1 = 0: no association between Vj., and afj, for the next out contract
{C-- — 0) while it is traded as the nonlead contract (P, — 0).

H4. jS; + j8j = 0: no association between V--, and fj^, for the nearby con-
tract (C;: — 1) while it is traded as the nonlead contract {P- — 0).

Ii=,. ̂ 1 + ^2 — 0: no association between V--, and afj, for the next out con-
tract (C;: — 0) while it is traded as the lead contract (i^ = I).

H^. )8| + (8̂  + jS, + 3̂4 — 0: no association between V̂ ,̂ and afj, for the
nearby contract (C- = 1) while it is traded as the lead contract {P-- — 1).

The coefficient sums tested in H, and H4 {|3^ and ^^ + /3,) reflect
the association between volume and volatility for the next out and near-
by contracts, respectively, while each contract is traded in the low-
volume pit position as the nonlead contract (P. — 0). The coefficient
sums tested in H^ and H^ O, + (S, and p^ + {3y + ^^ + ,64) reveal the
same association when each contract is traded as the high-volume lead
contract (R = 1).
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The third issue involves whether the extent of this association
between volume and volatility changes substantively when each contract
changes pit positions. This issue is revealed by the coefficient of PyK, in
Equations la and Ih and can he investigated formally with the following
hypotheses:

Hy. ^2 ~ 0- " " change in association hetween V̂ ., and trfj, for the next out
contract (C- ~ 0) when it changes from the nonlead to lead contract
(f̂ ;, = 0 t o l ) .

/-/„. /3^ + jŜ  = 0; no change in association between V̂ j, and (T̂ J, for the
nearhy contract [C.- = 1) when it changes from the nonlead to lead con-
tract (P;. = 0 to 1).

A significant negative value for P^. ^or jSj + ^j) would suggest the
association hetween volume and volatility is attenuated for the next out
(or nearhy) contract when trading occurs in the higher volume pit posi-
tion. Such a result would be consistent with the lit|Liidity hypothesis,
suggesting that greater liquidity associated with the lead contract desig-
nation results in a weaker association hetween volume and volatility.''

Panel A of Table II summarizes the capabilities of the GLM in
Equations 1,1a, and Ih in terms of these three issues and the related
hypotheses, //, to U^. We can expand this model to incorporate both
expected volume (£V |̂,) and unexpected volume (UVJ:,) and thereby
investigate possible distinct relations involving these two components of
trading activity. Panel B of Table II gives the analog{)us h\potheses for
this expanded model. Finally, we can expand the model further hy adding
lagged volatility to assess the role of persistence in volatility in these rela-
tions. Results of these three approaches appear later.

In ail three approaches, we estimate the model over the entire sample
period (1983-1998) and three subperiods; 1983-1987, 1988-1993. and
1994—1998. By partitioning the data in this fashion, we can see the
stability of any systematic relations between volume and volatility during
three distinct periods that were characterized by divergent hehavior in

"As an illustriition. suppnsL' thai \iilumf und \olalilily in the next oul contract hoth increase by
10% on successive days before rcdt-sigriLilicjii ;H orif quiirterly f\fnt. Thi-n, on suiccssivo days
afler rcdcsi gnat ion, stipposc tbo nc\i oul ccnitnicl cuporicncos a larger xoluint' incrfasf of 2{Y''i
along with a smalltT increase in \otatilily nf unly V/r. Notf ihat voltimc and \'ulatilily increase
togctber on holb pairs i>( sutccssive days, Implyinj^ a posiiivc contemporaneous correlation
between volume and volatility bolh before and afler redesigniiliun. However, when we consider
tbr miijinitudes of ihe changes in volume and volatility before and after redesignation, ii is appar-
ent in this illustration that a larger increase in volume is associated wilh a smaller change in
volatility. Such behavior would suggest that greater liquidity associated with the lead contract
designation attenuates tbe correlation between volume and volatility, consisieni wiib the liquidity
hypothesis.
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TABLE II
Regression Model and Hypotheses

PiiiielA: GLM Relating Total Volume and Volatility

af,, = a,+ a / , . + a,C,^ + aJ\C,. + )3,V,, + p^P^V], + ^ , C - \ ' , , + PJ'^^C^V.^, + E,,, ( I )

nr i i rhyiC. - I): af-, - {a, + a,) + {a, + a,)P.. + (;3, + ^,)V'., + {p, + j8^)P,^V,., -h e,., (!a)

lu-M oul (C, - 0): o-̂ , - ff, + «J*,, + /3,\ ' , , , + P,P*V,i, + E,,, ( l b )

where (T',, is the d;nly volalility in S&P 500 futures returns for the (i,j,()th observati(jn, i indexes
the e\cnt (quarliTly Siiniple period, 1—64), j indexes the contract (nearby or next out) , and ( index-
es lhe day relative lo lhe evenl ( - 5 , - 4 . ~ 3 , - 2 . - I , H-l. -^2, +?•, + 4 , +S). V-j, is lhe lolal

daily volume in the ;th tctntracl (nfarhy or next out) lor Quarterly event j and Day I; P- is I if

the ((,j,l)th obsiTvalion is lor the lead fonl rac l (hijth-volume pit position) and 0 if the ( i j , i ) lh

oliservation is lor the non-lead eonlract (low-volume pit [)osili()n). (.'. is I il lhe (i,j,()lli observation
is in the nearby eonlract sample and 0 il tlic (/,j,/)th observation is in the ne\t out conlraet sample.

Hypothesis Description

First Issue. Impact of Contract Hedesignation on the Leivl of Volatility

= 0 No change in the level of volatilily for next out {C,^ - 0) between low-volume
and high-volume pit positions.

+ a^ = 0 No change in the level of volatility for nearby (C,̂  • 1) between low-volume
and high-volume pit positrons.

Second Issue: Existence of Association fietueen Volume and Volatility

= 0 No association between V ,̂ and al, for next out (C,̂  = 0) while nonlead
contract (P,̂  = 0).

+ li^ = 0 No association between 1/̂ , and ir^, for nearby (C,̂  = 1) while nonlead
contract (P,, 0).

+ /Jj -- 0 No associalion between l/̂ , and <r̂ , for next out (C,^ = 0) while lead contract

(P, = D-
+ ji2 + (^2 * ^4 =" 0 No association between l/^,and (r|, for nearby (C,, = 1) while lead contract

llilrd Issue: hufuici of Coutraci Ri'desifindtion on Associutiou Betueen Vnhinie mid Volatility

H-,: jis ̂  0 No change in association between l/,̂ , and tr^, for next out (C,̂  = 0) from
(P,^-OtoP,,= 1).

Hg! ^2 + ^4 = 0 No change in association between V,i, and ir^, for nearby (C,̂  - 0) from
(P,^=OtoP,,= 1).

Panel B: GLM Helatiiig Expected a}id Uiiexpecled Volume to Volatility

a-^, - a, + aj\ + a,C,. + a,P,.C:, + /3,£V,, + P,P,EV,., + )3,

, , , ., + yAf,,VV,,, + e,,, (2)

nearby (Q^ - I): af^, = (a, + a,) + (a, + a,)P.. + (^, + (i,)EV.j, + (p, + )3,)P..EV;.,

+ (y, + y,)UV,^, + (7, + y4)P,,.(JV,., + e,., (2a)

next out (C,, - 0): al, - «, + a,P, + ^,EV,., + ^,P,,EV,,, + y,UV^, + y,P,,UV,,, + s,̂ , (2b)

(C ontinued)
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TABLE II
(Continued)

Hypothesis Description

Second Issue: Existence of Association Betueen Expected Volume and Volatility

gi |8, = 0 No association between EV,,, and fj- ,̂ for next out (C,, = 0) while nonlead
contract (P,̂  0).

^: ^, + /̂ a = 0 No association between EV^i,an6 (r^r^or nearby (C ,̂ ̂  1) while nonlead
contract (P,̂  = 0).

:̂ j3, + ,82 = 0 No association between EV ,̂ and a^, for next out (C,, = 0) while lead
contract (P,̂  = 1).

e- ̂ 1 + ^^ + ft + ^4 = 0 No association between El/^^and *rf,for nearby (C,, = 0) while lead contract

llurd Issue: Inipiict of Contract liedesignation on Association Between Expected

Volume and Volatility

j. ft = 0 No change in association between EU,,, and (T-̂ , for next out (C,̂  = 0) from

0 No change in association between E\/,j,ar\6 (r^,for nearby (C,̂  = 1) from

Second Issue: Existence of Association Between Unexpected Volume and Volatility

Hg: T, = 0 No association between L/l/,,,and rr^,for next out (C,̂  0) while nonlead
contract (P,, = 0).

^10- •yi + Ta = 0 1̂ 0 association between L/l/^, and (r^,for nearby (C,, = 1) while nonlead
contract {P,i = 0).

H,,: r i + 72 = 0 No association between L/V,̂ , and tr ,̂ for next out (C,̂  = 0) while lead
contract (P,̂  = 1).

1̂2̂  7i + ')'2 + 73 + >'4 = 0 No association between UV,^,and (r^,for nearby (C,̂  = 0) while iead contract

(P,r •")•

Third Issue: Impact oj Contract Redesignation on Association Between U^iexpected

Volume and Volatility

^13- 72 = 0 No change in association between UV,^,arvi <T ,̂for next out (C,, = 0) from
(P, = 0-1).

/̂ 14- TE + 74 = 0 No change in association between UVij, and o-f, for nearby (C,, = 1} from

Note. This table summarizes Ihe dummy regression models estimated and the hypotheses tested in this article. Panel A
presents the model used to relate daily movements in total volume to the level of volatility and to the extent ol association
between volume and volatility surrounding redesignation of the lead contract. Panel B provides an expanded model to
examine the influence of both expected and unexpected movements in daily volume on the level of volatility and the extent
of association between volume and volatility surrounding redesignation.

^The investigation of the influence of both expected and unexpected movements in daily volume (E^,, and UV,,) on volatili-
ty behavior requires an expanded model and additional hypotheses. The expanded model and the associated hypotheses
are provided. The former hypotheses regarding the first issue (/-/, and H^) remain the same in this expanded model. H.^ to
Hg are also analogous to the same hypotheses as before, but now they refer to the behavior of expected volume. EV,^,. In
addition, we now add six new hypotheses, also analogous to the fomier H^ to H^, which apply to the behavior of unexpect-
ed volume. UVi^f.
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S&P 500 luturcs activity. I he first period began with low volume and
experienced rapid growth before the 1987 crash. The second period
encountered a decline in activity of ahout 50% after the crash hefore vol-
ume gradually returned to precrash levels. The third period showed sus-
tained growth in equity and futures index trading.'^

GLM Results With Total Volume

lahle 111 presents the results with the total volume (V;̂ ,) in Equation 1.
By examining the three different sets of hypotheses, H, and H,, H^ to H ,̂,
and H- and H^, we consider, in turn, the implications for the three issues
discussed previously.

First, we test the impact of pit position on the level of volatility for
the next out and nearhy contracts with //, and H,. For the entire sample
period, both hypotheses are rejected at the 0.001 level of significance. In
each case, the coefficient sums (Q'2 and a^ + a^) are significantly nega-
tive, indicating that the level of volatility declines for hoth the nearby
and next out contracts when trading occurs in the lead contract pit posi-
tion (after controlling for volume).

This result supports the notion that the larger population of liquidi-
ty providers for the lead contraet increases market depth and reduces
volatility. An examination of the three subperiods shows that although
this phenomenon characterizes behavior during the seeond and third
subperiods (1988-1993 and 1994-1998), there is no signifieant change
in the level of volatility between low-volume and high-volume pit posi-
tions during the first subperiod (1983-1987).

Second, we explore the existence of a contemporaneous relation
between volume and volatility for each contract, hefore and after
eontract redesignation. by examining the volume coefficients (/?,; i —
1-4) and hypotheses H, to f/̂ ,. Table III indicates that over the entire
sample period, all four hypotheses are rejected. The relevant coefficient
sum is positive in each case. This behavior is stable over the three
subperiods. The coefficient sums involved in H^ to H^^ are signifieantly
positive in 10 of the 12 eases tested (at the 0.05 level of signifieanee or
better). These results suggest a robust positive association between vol-
ume and volatility, like that found in most prior empirical researeh
(Karpoff. 1987).

" W e also rc|)f;ilf<i this aniilysis u i th linif Lintl SLilfs dala to invcstif;atc ihe ;mal<)jjous relaliuns over

higher IrctjiionLv, .^O-min linif inlcrvals vvilh nihusi results (a\inlablL' (in reiiucst).
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Third, we examine whether this positive association between volume
and volatility is stable when each contract is traded as lead versus non-
lead contract. To do this, we analyze changes in the volume—volatility
relation between low-volume and high-volume pit positions for the next
out and nearhy contracts (H- and If^). Table III shows that during
the first subperiod, the coefficient sums involved in H- and H^ (J3, and
^2 + ̂ _^) are significant and negative. This outcome indicates that during
the first suhperiod, the additional trading that occurred in the higher vol-
ume pit position coincided with a significant reduction in the association
between volume and \olali!ity for both contracts. Ihis finding lends
support to the Hquidity hypothesis. However, this result is not stable over
the second and third subperiods. We note the coefficient sum for H^ dur-
ing the second suhperiod is significant and positive. This suhperiod offers
the only statistically significant result in our analysis of Equation 1.
which suggests that greater volume associated with the lead contract des-
ignation exacerbates the association between volume and volatility. All
other results are either statistically insignificant or support the alterna-
tive hypothesis that greater volume associated with the lead contract des-
ignation reduces the level of volatility or the association hetween volume
and volatility. As a result of this instability across the three subperiods,
although the coefficient sums involved in H- and H^ are negative over the
entire sample period, they are not statistically significant.

GLM Results With Expected
and Unexpected Volume

We can replace the single measure of actual volume in Equation 1 with
its two components, expected and unexpeeted xolume (£V;, and L̂ V'̂ ,).
Panel B of Table II shows the expanded model and delineates the rele-
vant hypotheses for tbe three issues discussed previously.

The first issue is addressed by hypotheses H, and H^. As before, these
first two hypotheses show whether the level of volatility changes system-
atically when each contract switches pit positions after redesignation of
tbe lead contract. However, this expanded model now controls for accom-
panying movements in both e.xpected and unexpected volume.

In tbis context, we must investigate the second and third issues
twice, once to address the association between expected volume and
volatility and once for the association between unexpected volume
and volatility. We now apply the hypotheses H, to H^ to investigate
the second and third issues involving tbe first component of total vol-
ume, HV;j,. Six additional hypotheses, //,, to Hj_ ,̂ pro\ide an analogous
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assessment of the second and third issues applied to the second compo-
nent, UV;-,.

Results appear in Table IV Hypotheses H, and H^ yield robust
results regarding the first issue with respect to the results of the model
incorporating total volume in Table III. That is, H, and H, indicate the
level of volatility tends to be lower for both the nearby and next out con-
tracts when trading occurs in the higher volume pit position (after
controlling for both expected and unexpected volume). Again, this phe-
nomenon especially eharacteri/es behavior over the last two suhperiods
(1988-1993 and 1994-1998). This outcome provides further support
for the notion that, because a greater population of liquidity providers
and enhanced market depth exist, volatility is lower for the lead contract.
Hypotheses H^ to H^^ in Table IV address the second and third issues.
These tests also yield results that are robust for both EV-, and UV^-^ with
respect to the Table 111 model, which incorporates total volume.

First, we consider the results for expected volume (KVjj,) in hypothe-
ses H, to H^. The coefficient sums in H, to H,^ address the seeond issue
for expeeted volume and are significant and positive in most cases. This
outcome indicates a robust positive association between volatility and
expeeted movements in volume, consistent with prior researeh.
Hypotheses H~ and H^ address the third issue for expected volume.
These hypotheses show that there is a significant decline in the assoeia-
tion between expeeted volume and volatility when trading oecurs in the
higher volume pit position, but only during the first subperiod
(1983-1988). However, this result is once again unstable over the see-
ond and third subperiods. The seeond subperiod shows coelficient sums
that are significant and positive, leading to mixed results over the entire
sample period.

Xext, we consider the analogous results for unexpected volume
((JV-:,) in hypotheses Hg to H^^. Once again, the eoeffieient sums in f/̂  to
Hp are significantly positive in most cases, indicating a robust positive
association between volatility and unexpected movements in volume.
Finally, hypotheses H,:, and H^_^ show that there is a significant deeline in
the association between unexpected volume and volatility when trading
occurs as the lead contract, but only in the first subperiod. We again see
unstable results over the remaining two subperiods, leading to negative
but insignificant results over (he entire period.'"^

'*GLM analysis liiis ulsti Itffn Lipplicd, incorporatinj; unly unevpecled volume iUV-,) in the iinaly-
sis (i.e., excluding ^^'<ii 'i""!" 'he CJLM). Results Lire robust with respect lo those provided in
Tables Ill-V iind arc available on request.
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GLM Results Incorporating the Persistence
in Volatility

We add tbe lagged value of volatility to tbe model described previously in
Panel B of Table II to investigate tbe influence of persistence in volatili-
ty on tbe relations tbat we analyze bere. Table V provides tbe results.
Tbe coefficient on lagged volatility is statistically significant, ranging
from 0.30 to 0.43 over ibe different sample periods. Tbe remaining
results for tbe three issues (hypotheses //, to H^_^) are very similar to
those presented in Table IV, leading to tbe same conclusions outlined
previously.

Overall, Tables IV and V confirm the results for total volume in
Table 111. For tbe first issue, tbe level of volatility tends to be lower wben
each contract is traded as tbe bigber volume lead contract, especially
during tbe latter two subperiods. On tbe second issue, we see a robust
significant positive association between volatility and total volume (V-,)
and between volatility and botb components of volume (EV ,̂ and UV-,)
that eorrohorates most prior research. Fhe third issue yields mixed
results that vary across tbe three subperiods. During tbe first subperiod
(1983-1988), tbe association between volatility and eacb component of
volume weakens wben trading occurs in tbe bigber volume pit position,
consistent witb tbe liquidity bypotbesis. However, during tbe second
subperiod tbis outcome is reversed; the association between volatility
and eaeb component of volume tends to be strengtbened, ratber tban
weakened, when trading occurs as tbe lead contraet. These unstable
results across subsamples for tbe tbird issue lead to insignificant coeffi-
cient sums over tbe entire sample period.

CONCLUSIONS

Tbis study investigates tbe bebavior of price volatility in the nearby and
next out S&P 500 futures contracts on tbe 10 days surrounding quart-
erly redesignation of tbe lead contract. Our results indicate tbat once we
account for tbe association between volume and volatility, botb tbe near-
by and next out contracts experience a lower level of volatility wben tbey
are traded as tbe bigber volume lead contract. Tbis outcome is consis-
tent witb tbe bypotbesis tbat a larger population of liquidity providers
(i.e., dealers and market makers) attenuates volatility, and vice versa.

Ibe inverse relation tbat we find between volume and volatility
contrasts dramatically witb prior results tbat show volume and volatility
are positively correlated. Our evidence, v\bicb controls for this contem-
poraneous correlation, calls into question the merit of any regulatory
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that seek to dampen market volatiiity by artificially curbing
triiding volume.

Ultimately, this research sparks a new question: Will a regulatory
initiative that is intended to reduce volatility attect the risk (and, there-
fore, cost) associated with market-making activity? If, on balance, these
regulatory efforts increase the participation of liquidity providers, the
intended outcome (i.e., reduced market volatility) would likely result.
However, if the regulatory action interrupts trading activity, as it does in
the case ot circuit breakers, liquidity providers may be discouraged from
participating in the market. In this case, market depth would decline and
volatility would likely increase, rather than decrease. Given the critical
influence of liquidity providers on market volatility, it would seem that
regulators who seek (o curb excessive volatility should he particularly
sensitive to the impact of their proposed remedies on this group of mar-
ket participants.
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