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During the last weeks before each quarterly expiration of Standard & Poor's
(S&P) 500 futures, the bulk of trading volume begins to shift away from
the next-to-expire (nearby or lead) contract toward the second-to-expire
(next out) contract. At some point, the exchange formally redesignates the
next out as the new lead contract, and the next out replaces the nearby in
the futures pit location designated for the lead contract. This event invari-
ably results in a dramatic increase (decrease) in trading activity in the next
out (nearby) contract. This shift in relative trading volumes is due to the
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microstructure of the futures 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. This study examines the volatility behavior of nearby
and next out S&P 500 futures contracts on the 10 days surrounding quar-
terly redesignation of the lead contract. Our model measures 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 account for the association between volume and volatility,
the higher volume lead contract consistently experiences a lower level of
volatility. This outcome supports the view that the larger population of lig-
uidity providers who trade the more active lead contract fosters greater
market depth and lower volatility. © 2001 John Wiley & Sons, Inc. Jrl Fut
Mark 21:1119-1149, 2001

INTRODUCTION

A large body of empirical 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 volatility. 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. The event is quarterly
redesignation of the lead S&P 500 futures contract by the Chicago
Mercantile Exchange (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 nearby
contract. The change in relative trading volumes is due to the practicali-
ties of coping with a coming expiration of the nearby contract rather

'See, for example, Bessembinder and Seguin (1992); Bessembinder, Chan, and Seguin (1996);
Clark (1973); Cornell (1981); Daigler and Wiley (1999); Epps and Epps (1976); Foster (1995);
French and Roll (1986); Garcia, Leuthold, and Zapata (1986); Grammatikos and Saunders (1986);
Jain and Joh (1988); Karpofl (1987); Kawaller, Koch, and Koch (1990); Kawaller, Koch, and
Peterson (1994); Lamourcaux and Poon (1987); Rutledge (1979): Upton and Shannon (1979); and
Wood, McInish, and Ord (1985),



Volume and Volatility Around Quarterly Redesignation

than new information or underlying volatility conditions at the time of

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 of the lead contract. This outcome supports most prior empiri-
cal work. However, after controlling for 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 contract.

One possible economic rationale for this inverse relation between
noninformation-based changes in liquidity and the level of volatility lies
in the composition of traders and the depth of the market for 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 service the demand for liquidity in each
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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Empirical 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 embrace this common perception, arguing that
volatility is caused largely by excesses in speculative trading and calling
for regulatory intervention to curb trading in times of 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 information and trading
activity,

The results of our study suggest that market depth and providers of
liquidity can have an important bearing on the level of volatility. Our
results call into question the merit of regulatory restrictions on trading
activity that are prescribed to dampen market volatility, such as circuit
breakers. On the basis of our analysis, it is not clear that trading curbs
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 behind 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 of the 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 before it expires,
the nearby is the most actively traded contract maturity. Because of this
distinction, the nearby is designated by the exchange as the lead con-
tract. As such, 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 begins to shift from the nearby 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 be des-
ignated as the new lead contract. The next out contract then replaces
the nearby 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 began to roll
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over their positions. Recently, the CME revised their procedure to
ensure that the switch occurs at the same time each quarter, by desig-
nating the Thursday before the second Friday of the S&P 500 contract
expiration month as the date for this switch in pit positions. Other con-
tracts follow their own procedures for determining the timing of this
redesignation. For example, the same date is chosen each contract peri-
od for the CME currency contracts, whereas for Eurodollar 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 Table I and in Figure 1,
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 averaged across the 64 quarterly events
from 1983 to 1998. The 5 days leading up to redesignation (Days —5,
—4, —3, —2,and — 1) include the day the CME announces redesignation
after the market closes (Day —1). Days +1, +2, +3, +4, and +5 are the
5 days immediately after this announcement.

The average total volume across the two contracts (the vertical sum
in Figure 1) 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 roughly 30% increase leading up to redesignation, from Day —5
to Day +1, presumably reflecting the additional activity involved in
rolling over positions near expiration. Although day-to-day changes
in average total volume remain fairly stable around this trend, the shift
from the nearby to the next out is concentrated on the day after redesig-
nation (i.e., on Day +1). 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 volumes 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 alter (post) redesignation of the lead contract, provided in Panel B
of Table 1. Note that, for the next out (nearby) contract, average volatility
tends to increase (decline) along with volume after redesignation.
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FIGURE 1
Average daily volume on the 10 days surrounding redesignation of the lead S&P 500 futures
contract across all 64 quarterly events from 1983 to 1998.

However, average volatility does not change by nearly the same propor-
tion as volume. Furthermore, average volatility does not change in the
same direction as volume for all subsamples. This study analyzes
the extent of the association between daily movements in volume and
volatility for the nearby and next out contracts, on the 5 days before
and after redesignation. After 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, for
both the nearby and next out contracts.

LITERATURE REVIEW

The large volume of literature on the relation between market liquidity
and volatility reflects the intense interest of various constituents. For
example, market participants need to know how volatility interacts with
other facets of market behavior to identify situations to avoid or opportu-
nities to exploit. Exchange members and regulators are concerned if
volatility is excessive in some sense and, if so, what steps can be taken to
mitigate the problem. This particular issue took center stage after the
crash of October 1987, when critics claimed that increased activity in
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S&P 500 futures markets resulted in greater volatility in both futures
and spot markets. The implementation of circuit breakers was one out-
come of this debate.

Theoretical Background

The theoretical foundation behind 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 influence 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 of price discovery emphasize the
interaction of informed traders, uninformed 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 of beliefs 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

| hedgers.* One implication is that uninformed traders as a group are
characterized by greater dispersion of beliefs than informed traders. As a
result, trading activity by uninformed investors induces greater price
volatility than trading by other market participants.

*See Clark (1973), Epps and Epps (1976), Grammatikos and Saunders (1986), Harris (1987), and
Tauchen and Pitts (1983).
*Models that rely on different types of traders to develop the relation between trading activity and
‘ price formation include Admati and Plleiderer (1988), Brown and Zhang (1997), Easley and O'Hara
(1987), Foster and Viswanathan (1990}, Glosten and Milgrom (1985), Holden and Subrahmanyam
(1992), Kyle (1985), Shalen (1993), Spiegel and Subrahmanyam (1992), and Subrahmanyam
(1991).
*Bessembinder et al. (1996) and Harris and Raviv (1993) labeled this phenomenon differences of
opinion, whereas Bamber, Barron, and Stober (1999) pointed to differential interpretation of infor-
| mation as a cause of both volume and volatility. Along the same lines, Verrecchia (1981) and
Holthausen and Verreechia (1990) emphasized the degree of consensus regarding new informa-
‘ tion. Other authors focused on differences in the quality or precision of the information itself as a
force behind both trading activity and price volatility (Blume, Easley, & O'Hara, 1994, He &
Hwang, 1995; Kim & Verrechia, 1991a, 1991b). Whatever the focus of these models, the implica-
tion is the same: a greater dispersion of beliefs may result in greater trading activity and price

volatility.
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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 by the (uninformed) 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 for a negative impact of noninformation-based changes in
volume on volatility focuses on the composition of 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 liquidity) will be less volatile than one with a smaller popu-
lation, and vice versa.

Newly initiated customer positions, whether originating because
of hedging or speculative motives, reflect a demand for liquidity that
is largely motivated by the arrival of new information. This trading
behavior contrasts with the activity of market makers, which occurs
independently of information arrival. We suggest that an increase in
such noninformation-based trading mitigates the imbalances between
liquidity suppliers and liquidity demanders by enhancing the market's
capacity to absorb the information-induced trading. We hypothesize that
the larger population of liquidity providers concentrated in the lead con-
tract reduces volatility, as the enhanced market depth absorbs more of
the imbalances between buyers and sellers that result from information-
based trading. Coincidentally, the smaller population of liquidity
providers associated with the nonlead contract fosters a diminished
capacity to absorb these imbalances.

*See Bessembinder and Seguin (1992), |)uig[ur and \\"ik’_\‘ (1999), l‘:uslc'\' and O'Hara (1987),
Glosten and Milgrom (1985), and Kyle (1985).
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| Previous Empirical Evidence
| on the Volume—Volatility Relation

The empirical literature indicates that volume 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 contempora-
neous correlation between volume and volatility discussed previously is
consistent with a simultaneous relation, but this correlation 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 studies.® An alternative approach is the
work of French 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 that
volatility is to some extent caused by trading itself. Another alternative
approach was presented by Lamoureux and Poon (1987), who examined
volatility and trading volume patterns of individual stocks surrounding
the ex date of stock splits and reverse stock splits. Such an ex date should
have 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 of literature that documents an inverse rela-
tion. As discussed previously, an inverse relation may reflect a change in
the composition of traders and market depth, associated with an increase
in noninformation-based trading. For example, an increase in the popu-
lation of liquidity providers relative to overall trading activity increases

“For example, see Admati and Plleiderer (1988); Bessembinder and Seguin (1992); Bessembinder
et al. (1996); Clark (1973); Cornell (1981); Daigler and Wiley (1999); Ederington and Lee (1993,
1995); Epps and Epps (1976); Foster (1995); Foster and Viswanathan (1993, 1995); Garcia et al.
(1986); Grammatikos and Saunders (1986); Heimstra and Jones (1994); Jones, Kaul, and Lipson
(19944, 1994h); ['\';]I‘])t)ﬂ. (1987); Lamoureaux and Lastrapes (1990, 1994); Lauterbach and Monroe
(1989); Lee, Rc;ul_\'. and Seguin (1994); Merrick (1987); Mitchell and Mulherin (1994): Morgan
(1976); Rutledge (1979); Upton and Shannon (1979); Tauchen and Pitts (1983); and Taylor (1985).
“See Chan and Chung (1993, 1995), Koch (1993), and Lamoureaux and Lastrapes (1994).

"Time series studies that support this result include Bessembinder and Seguin (1992),
Bessembinder et al. (1996), Clark (1973), Cornell (1981), Epps and Epps (1976), Foster (1995),
Garcia et al. (1986), Grammatikos and Saunders (1986), Jain and Joh (1988), Karpoff (1987),
Kawaller et al. (1990), Kawaller et al. (1994), Rutledge (1979), Upton and Shannon (1979), and
Wood et al. (1985).
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the depth of the market and may attenuate price volatility. Daigler and
Wiley (1999) found that, 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 Treasury bill 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 October 1987 crash,
S&P 500 futures volatility 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 that 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. This
analysis, therefore, sidesteps the issue of simultaneity and facilitates a
novel investigation of the influence of noninformation-based changes in
volume on market volatility.

We obtained daily data on volume and prices for the nearby and next out
S&P 500 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 5 days leading up to and the 5 days following 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 Whaley (1990) examined individual New York Stock Exchange
stocks and found volatility was lower when volume was greater. These results are consistent with
the argument that higher trading volume improves liquidity and reduces bid—ask spreads, so that

smaller price swings will reestablish m|ui|ihrium (see also ('upv]und & Galai, 1983; Martell &
Trevino, 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 nearby 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 (Garman & Klass, 1980; Kunitomo, 1992;
Parkinson, 1980). We use four alternative measures, with robust results.
For brevity, we provide only the results for the following measure pro-
posed by Garman and Klass:

ol = 0.511(u, — d,)* — 0.019[c,(u, + d,) — 2ud,] — 0.383¢?

where u, = log(High price/Opening price on Day t), d, = log(Low
price/Opening price on Day t), and ¢, = log(Closing price/Opening
price on Day t). 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
that linking volatility to total volume does not extract all relevant infor-
mation about the relation. They 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 percentage
changes in volume for 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 the ideal AR model for each
quarterly time series. Instead, we choose an arbitrarily long lag length of
5 business days, and we estimate this AR(5) model for the nearby and
the next out contracts separately over each quarterly contract period.
We then use the estimated model for each quarterly sample period to

""The alternative Vn|;lti!il} measures we have analvzed include the following:

o = In(High,/Low,)
oty = [In(High,/Low,)]*/(4 log, 2)
afi; = 0.12[(In(Open,/Close, )I*/f) + (1 — 0.12)[s2/(1 — f)]
where fis the fraction of day from yesterday's close to today's open [(17 hr, 5 min)/(24 hr) = 0.7118]
for the S&P 500 futures market. Parkinson (1980) and Kunitomo (1992) proposed the first volatility
measure listed, af. Garman and Klass (1980) recommended the remaining 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 before expiration of the nearby. Hence, for some quarterly
events there 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 t — 1 by (1 + fitted value) to get the expected level of vol-
ume on Day t (EV,,). Finally, our measure of unexpected volume is simply
= V,, — EV,)).

Given these measures of expected, unexpected, and total daily vol-

the actual volume minus the expected volume (UV;, it
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 that 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 the analysis.

GLM 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 5 days
after this quarterly event. This approach uses a pooled dummy regression
for both the nearby and next out contracts. We partition the 10 daily
observations surrounding all 64 quarterly events in two different ways,
according to whether each observation involves (a) the nearby or the next
out contract and (b) the high-volume (lead) or low-volume (nonlead) pit
position for each contract. The model takes the following form:

ol = a, + ayPy + a,Cy + aPyCy + BV, + BiPV; + BCYy,
+ BP,CV,, + 8 (1)
where a7, is the volatility measure for the (i,j,t)th observation, i indexes

the event (quarterly sample period, 1-64), j indexes the contract (nearby
or next out), and t is the day relative to the event (=5, —4, =3, =2, —1,
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+1, +2, +3, +4, +5)." P, is 1 if the (i,j,t)th observation is for the lead
contract (high-volume pit pbsition) and 0 if the (i,j,#)th observation is for
the nonlead contract (low-volume pit position); C,is 1 if the (i,j,t)th
observation is in the nearby 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 t; ¢, is the error
term for the (i,j,t)th observation.

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 (C;j). The model also includes the continuous variable, V.ﬂ.

it

By incorporating both V,, and P, in Equation 1, we investigate the influ-
ence of each variable on volatility, holding the other constant. The capa-
bilities of this model can be illuminated if we consider the effective model

for the nearby and next out contract subsamples separately:

nearby (C;; = 1): 07, = (a; + ;) + (@, + )Py + (B, + By)V,,
+ (B, + BIPVy, + &y (la)

next out (C; = 0): 0, = @, + o,P; + B\V + B,P;V, + e (1b)

it

Our model allows us to address three critical issues. First, for both
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, + «,). This coefficient measures
the influence of the pit position (designated as lead or nonlead contract)
on volatility in each futures contract. That is, the coefficient, @, in
Equation 1b (or @, + a, in Equation la) measures the average change
in the level of volatility when the next out [or nearby| 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:

H,. «, = 0: no change in the level of volatility for the next out contract
(C; = 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 (C;; = 1) between low-volume and high-volume pit positions.

"'Note that redesignation is announced after the market's close on Day — 1. Day + 1 is then the next
(Ist) du)‘ after rcdesiglmli(m.
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Under H, and H,, 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, > 0) would imply that
return volatility is greater when the contract is traded in the higher vol-
ume pit position (as the 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 volatility 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 Vi)

The second issue involves the nature and extent of the association
between trading volume (V) and return volatility () in each pit posi-
tion. We address this issue by examining the magnitude and significance
of the volume coefficient across various subsamples (B; 1 = 1, 2, 3, 4).
The coelficient of V, in Equations la and 1b 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 P,V then
reveals how this association changes when each contract is traded in the
high-volume pit position (as the lead contract; P, = 1). Specifically, we
are interested in the following four hypotheses:

H,. B, = 0: no association between V,, and o7, for the next out contract
(C;; = 0) while it is traded as the nonlead contract (P;; = 0).
H,. B, + B; = 0: no association between V;; and o

tract (C;; = 1) while it is traded as the nonlead contract (P; = 0).

for the nearby con-

J

Hs. B, + B, = 0: no association between V,; and o7, for the next out con-

tract (Cij = () while it is traded as the lead contract (ij =1).
Hy. B, + B, + By + B, = 0: no association between V,, and o3, for the

ijt

nearby contract (C,.j = 1) while it is traded as the lead contract EPU = 1),

The coefficient sums tested in H; and H, (8, and B, + 8;) 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 Hg and H, (B, + B, and B, + B, + B; + B,) reveal the
same association when each contract is traded as the high-volume lead
contract (Pj_j =TI

1133
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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 PV, in
Equations la and 1b and can be investigated formally with the following
hypotheses:

)

H-. B, = 0: no change in association between V;, and a7, for the next out

contract (C; = 0) when it changes from the nonlead to lead contract

(P, =0to 1).

Hg. B, + By = 0: no change in association between V,, and o7, for the
nearby contract (C;; = 1) when it changes from the nonlead to lead con-

tract (P” =0tol).

A significant negative value for 8, (or 8, + B,) would suggest the
association between volume and volatility is attenuated for the next out
(or nearby) contract when trading occurs in the higher volume pit posi-
tion. Such a result would be consistent with the liquidity hypothesis,
suggesting that greater liquidity associated with the lead contract desig-
nation results in a weaker association between volume and volatility."

Panel A of Table 11 summarizes the capabilities of the GLM in
Equations 1, la, and 1b in terms of these three issues and the related
hvpotheses, H, to H,. We can expand this model to incorporate both
expected volume (EV;;) and unexpected volume (UV,,) and thereby
investigate possible distinct relations involving these two components of
trading activity. Panel B of Table 11 gives the analogous hypotheses for
this expanded model. Finally, we can expand the model further by adding
lagged volatility to assess the role of persistence in volatility in these rela-
tions. Results of these three approaches appear later.

In all three approaches, we estimate the model over the entire sample
period (1983—1998) and three subperiods: 19831987, 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 behavior in

“As an illustration, suppose that volume and volatility in the next out contract both increase by
10% on successive days before redesignation at one quarterly event. Then, on successive days
after redesignation, suppose the next out contract experiences a larger volume increase of 20%
along with a smaller increase in volatility of only 5%. Note that volume and volatility increase
together on both pairs of suceessive days, implying a positive contemporancous correlation
between volume and volatility both before and after redesignation. However, when we consider
the magnitudes of the changes in volume and volatility before and after redesignation, it is appar-
ent in this illustration that a larger increase in volume is associated with a smaller change in
volatility. Such behavior would suggest that greater liquidity associated with the lead contract
designation attenuates the correlation between volume and volatility, consistent with the liquidity
hypothesis.
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TABLE Il
Regression Model and Hypotheses

Panel A: GLM Relating Total Volume and Volatility

o = ap + a,Py + aCy + o PCL+ BV, + BJP:\-’{“ + B%(“;\"m + BJ’:(I;:VU, + g (1)

ijt
nearby (C; = 1): o3, = (a; + ay) + (a, + a)P; + (B, + B)V,, + (B, + B)PV,, + &, (la)
next out (C, = 0): ol =a, + P + BV, + B.PEVy, + gy (1b)
where ¢, is the daily volatility in S&P 500 futures returns for the (i,j,t)th observation, i indexes
the event (quarterly sample period, 1-64), j indexes the contract (nearby or next out), and t index-

es the day relative to the event (=5, —4, —3, =2, —1, +1, +2, +3, +4, +5). V,, is the total

ijt

daily volume in the jth contract (nearby or next out) for Quarterly event i and Day t; Py is 1 if

the (i,j,t)th observation is for the lead contract (high-volume pit position) and 0 if the (i,j,t)th
observation is for the non-lead contract (low-volume pit position). Cis | if the (i,j.t)th observation
is in the nearby contract sample and 0 if the (i,j,t)th observation is in the next out contract sample.

Hypothesis Description

First Issue: Impact of Contract Redesignation on the Level of Volatility

Hy: a, =0 No change in the level of volatility for next out (C; = 0) between low-volume
and high-volume pit positions.
Hy: a,+a,=0 No change in the level of volatility for nearby (C,, = 1) between low-volume

and high-volume pit positions.

Second Issue: Existence of Association Between Volume and Volatility

Hy: B, =0 No association between V,, and o2 for next out (C, = 0) while nonlead
contract (P; = 0).

He: By +B;=0 No association between V,, and of for nearby (C, = 1) while nonlead
contract (P, = 0).

Hg B, +B8,=0 No association between V, and rrﬁ, for next out (C; = 0) while lead contract
(Py=1).

Hg: By + B, + Bs + B, = 0 No association between V,, and o for nearby (C, = 1) while lead contract
(Py=1).

Third Issue: Impact of Contract Redesignation on Association Between Volume and Volatility

H;: B,=0 No change in association between V, and nﬁ, for next out (C; = 0) from
(P,=0to P =1).

H: B, +B,=0 No change in association between V,, and o7, for nearby (C, = 0) from

(Py=01t0 Py=1).

Panel B: GLM Relating Expected and Unexpected Volume to Volatility*
ﬂ‘f]u = ay * a.%Pii + 5"4(:5,‘ + G-JPii("r'j + ﬁlEvir'z + BAPEiEV i Ba(-:iiEVi;‘r + B4P"C"Evijl

+ 7 UV, + v,P,UV,, + v,C,UV,, + "y,‘f’l-,(f”(.f\/”:jl-f— £ o (2)

nearby (C, = 1): o = (@, + @) + (@, + @)P; + (B, + BEV,, + (B, + B)P,EV,,
+ (yy + 1)UV + (va + 7P UV, + 8, (2a)
next out (C,; = 0): ol = a; + &Py + BEV;, + B,P,EV,, + v, UV,, + v,P,UV,, + &, (2b)
(Continued)
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TABLE 1l
(Continued)

Hypothesis Description

Second Issue: Existence of Association Between Expected Volume and Volatility

Hy: B, =0 No association between EV,, and o5, for next out (C; = 0) while nonlead
contract (P, = 0).

Hy: B, +8,=0 No association between EV,, and o, for nearby (C;; = 1) while nonlead
contract (P, = 0).

H.: B, + B.=10 No association between EV/, and o, for next out (C, = 0) while lead

contract (P, = 1).
Hg: By + B, + By + B, = 0 No association between EV/, and a5 for nearby (C; = 0) while lead contract
(Py=1).

Third Issue: Impact of Contract Redesignation on Association Between Expected
Volume and Volatility

H;: B, =0 No change in association between EV), and af;, for next out (C; = 0) from
(Py=0-1).

Hg: B, +B8,=0 No change in association between EV,, and u—ﬁ, for nearby (C; = 1) from
(P;=0-1).

Second Issue: Existence of Association Between Unexpected Volume and Volatility

Hy: vy, =0 No association between UV, and o, for next out (C, = 0) while nonlead
contract (P, = 0).

Hig: vi1+7v3=0 No association between UV, and o7, for nearby (C, = 1) while nonlead
contract (P, = 0).

Hy: v, +v=0 No association between UV, and o5, for next out (C, = 0) while lead

contract (P, = 1).
Hiz: ¥4 + ¥, +y3 + v4= 0  No association between UV, and o, for nearby (C; = 0) while lead contract
(Pp=1).

Third Issue: Impact of Contract Redesignation on Association Between Unexpected
Volume and Volatility

Hya v,=0 No change in association between UV, and o7, for next out (C; = 0) from
(P, =0-1).
Hy v +y,=0 No change in association between UV, and 7, for nearby (C,= 1) from

(P, = 0-1).

Note. This table summarizes the 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 of 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 (EV,, 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 (H, and H,) remain the same in this expanded model. H, to
H; are also analogous to the same hypotheses as before, but now they refer to the behavior of expected volume, £ Vi In
addition, we now add six new hypotheses, also analogous to the former H, to H,, which apply to the behavior of unexpect-
ed volume, UV,,
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S&P 500 futures activity. The first period began with low volume and
experienced rapid growth before the 1987 crash. The second period
encountered a decline in activity of about 50% after the crash before 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

Table T11 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 Hy, 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 nearby contracts with H, and H,. For the entire sample
period, both hypotheses are rejected at the 0.001 level of significance. In
each case, the coefficient sums (@, and a, + a,) are significantly nega-
tive, indicating that the level of volatility declines for both 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 contract increases market depth and reduces
volatility. An examination of the three subperiods shows that although
this phenomenon characterizes behavior during the second and third
subperiods (1988-1993 and 1994-1998), there is no significant 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, before and after
contract redesignation, by examining the volume coefficients (8;; i =
1-4) and hypotheses H; to H,. 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 significantly
positive in 10 of the 12 cases tested (at the 0.05 level of significance or
better). These results suggest a robust positive association between vol-
ume and volatility, like that found in most prior empirical research
(Karpoff, 1987).

“We also repeated this analysis with time and sales data to investigate the analogous relations over
higher frequency, 30-min time intervals with robust results (available on request).
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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 nearby contracts (H- and Hg). Table 111 shows that during
the first subperiod, the coefficient sums involved in H. and H, (8, and
B, + B,) are significant and negative. This outcome indicates that during
the first subperiod, the additional trading that occurred in the higher vol-
ume pit position coincided with a significant reduction in the association
between volume and volatility for both contracts. This finding lends
support to the liquidity hypothesis. However, this result is not stable over
the second and third subperiods. We note the coefficient sum for Hg dur-
ing the second subperiod is significant and positive. This subperiod 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 between 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 unexpected volume (EV,, and UV},).
Panel B of Table 11 shows the expanded model and delineates the rele-
vant hypotheses for the 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
the lead contract. However, this expanded model now controls for accom-
panying movements in both expected and unexpected volume.

In this 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 Hy to investigate
the second and third issues involving the first component of total vol-
ume, EV;,. Six additional hypotheses, H, to H ,, provide an analogous



1140

Kawaller, Koch, and Peterson

assessment of the second and third issues applied to the second compo-
nent, UV,-J-,.

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 II1. 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 characterizes behavior over the last two subperiods
(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 EVj; and UV, with
respect to the Table 111 model, which incorporates total volume.

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

Next, we consider the analogous results for unexpected volume
(UV,;) in hypotheses H, to H ;. Once again, the coefficient sums in H, to
H,, 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 decline 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 the entire period.'*

"GLM analysis has also been applied, incorporating only unexpected volume (UV,) in the analy-
sis (i.e., excluding EV,, from the GLM). Results are robust with respect to those provided in
Tables 111-V and are available on request.
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GLM Results Incorporating the Persistence
in Volatility

We add the lagged value of volatility to the model described previously in
Panel B of Table II to investigate the influence of persistence in volatili-
ty on the relations that we analyze here. Table V provides the results.
The coefficient on lagged volatility is statistically significant, ranging
from 0.30 to 0.43 over the different sample periods. The remaining
results for the three issues (hypotheses H, to H,,) are very similar to
those presented in Table 1V, leading to the same conclusions outlined
previously.

Overall, Tables IV and V confirm the results for total volume in
Table 111. For the first issue, the level of volatility tends to be lower when
each contract is traded as the higher volume lead contract, especially
during the latter two subperiods. On the second issue, we see a robust

)
and between volatility and both components of volume (EV,, and UV,))

significant positive association between volatility and total volume (V,,
that corroborates most prior research. The third issue yields mixed
results that vary across the three subperiods. During the first subperiod
(1983-1988), the association between volatility and each component of
volume weakens when trading occurs in the higher volume pit position,
consistent with the liquidity hypothesis. However, during the second
subperiod this outcome is reversed; the association between volatility
and each component of volume tends to be strengthened, rather than
weakened, when trading occurs as the lead contract. These unstable
results across subsamples for the third issue lead to insignificant coeffi-
cient sums over the entire sample period.

CONCLUSIONS

This study investigates the behavior of price volatility in the nearby and
next out S&P 500 futures contracts on the 10 days surrounding quart-
erly redesignation of the lead contract. Our results indicate that once we
account for the association between volume and volatility, both the near-
by and next out contracts experience a lower level of volatility when they
are traded as the higher volume lead contract. This outcome is consis-
tent with the hypothesis that a larger population of liquidity providers
(i.e., dealers and market makers) attenuates volatility, and vice versa.
The inverse relation that we find between volume and volatility
contrasts dramatically with prior results that show volume and volatility
are positively correlated. Our evidence, which controls for this contem-
poraneous correlation, calls into question the merit of any regulatory
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measures that seek to dampen market volatility by artificially curbing
trading volume.

Ultimately, this research sparks a new question: Will a regulatory
initiative that is intended to reduce volatility affect 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 of 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 to curb excessive volatility should be particularly
sensitive to the impact of their proposed remedies on this group of mar-
ket participants.
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