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Abstract

This paper describes the results of an investigation into the daily price
change behavior of the NYSE composite index and its futures contracts.
Although a strong nontrading period weekend effect is found in the spot
market during the Friday close-to-Monday open period, evidence on the
presence of a similar effect in the futures market is inconclusive. In
general, there does not appear to be any relationship between changes in
prices in the two markets over nontrading periods. This contrasts with
the results for the close-to-close and open-to-close periods, which
suggests that the spot and futures price changes during these periods are
highly correlated.

Introduction

One of the most widely documented but unexplained anomalies in the stock
market is the so-called weekend effect, 1 according to which measured returns for
the trading day following a weekend are, unlike any other day of the week,
significantly negative.2 Recent studies by Comnell [3], Junkus [15], Dyl and

*Financial support for this research was provided by the Social Sciences and
Humanities Research Council of Canada, The authors wish to thank H.K. Lung
for research assistance and two referees of the QJBE for helpful comments.

1The weekend effect was identified first by Cross [5], French [10], and
Gibbons and Hess [11]. Other studies investigating the effect in the spot market
for common stock include Lakonighok and Levi [17], Keim and Stambaugh [16],
Rogalski [25], Harris [12], and Smirlock and Starks [26).

2Negative Monday returns and other empirical regularities also have been
identified in the markets for gold (Ball, Torous, and Tschoegl [1], Ma [19]),
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Maberly [7, 8], Maberly [20], and Maberly, Spahr, and Herbst [21] extend the
investigation of this anomaly by attempting to establish whether it persists in
the futures markets for stock indices as well. Unfortunately, these studies,
which employ different methods for rolling over futures contracts3 and
measuring day to day price changes,4 produce conflicting and inconclusive
results. Although Cornell and Junkus find no evidence of a weekend effect in
either close-to-close or, in the case of Cornell, close-to-open and open-to-close
price change data, Dyl and Maberly, Maberly, and Maberly, Spahr, and Herbst
report significantly negative price changes for the weekend nontrading period.5

The present study examines the daily price change behavior of the NYSE
composite index and its futures in an effort to complement and extend the work
of previous authors.6 The futures, which are traded on the New York Futures
Exchange, are similar to the S&P 500 futures. The value of each of the
contracts is $500 times the level of the corresponding index, the contracts have
the same trading hours (after adjusting for differences in time zones), and the
minimum price fluctuations ($25) are the same. In addition, neither contract is
subject to daily price limits, though a limit was imposed on the S&P 500
Futures Exchange when it was introduced.

The similarities between the two contracts notwithstanding, the underlying
indices differ significantly. The S&P 500 is more representative of large firms,

treasury bills (Gibbons and Hess [11]), and foreign exchange (Levi [18], Coats
[2], McFarland, Pettit, and Sung [22]).

3an past authors begin by choosing the contract nearest to maturity at the
time of the initial observation because near contracts typically have the largest
open interest and are the most actively traded. Junkus retains the near contract
until it expires, and Dyl and Maberly only switch to the next-to-near contract on
the Wednesday preceding the Friday expiration date, but Cornell, Maberly, and
Maberly, Spahr, and Herbst switch to the next contract at the beginning of the
month of expiration.

4Cornell [3] and Junkus [15] utilize returns, calculated as R; = In (Py/Py.1),
while Dyl and Maberly [7] argue that studies involving futures contracts should
rely upon price changes--that is APy = P¢ - Py_1--because no investment is
required.

5Dyl and Maberly [7] ascribe Cornell’s results to errors in his data. When
replicating his study with the errors corrected, they find that the close-to-open
weekend price change in the futures market is negative, but not significantly
different from zero.

6Most previous research on the daily price change behavior of stock index
futures has focussed on the S&P 500 composite index or the Value Line
composite index. Junkus [15] includes the NYSE composite in her study, but
only considers close-to-close price changes.
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and the NYSE is more representative of medium and small firms. As Harris [12]
discovered using spot transactions data for the NYSE, day-of-the-week return
patterns vary according to firm size, with significant differences in returns
obtained over both trading and nontrading periods. Smirlock and Starks' [26]
results for the Dow Jones Industrial Average suggest that these pattems may
change over time.

The results of the present study indicate a statistically significant close-to-
open weekend effect in the spot market, with no significant effect in the futures
market.” In addition, an examination of the close-to-close and open-to-close
price changes in the two markets reveals that on Monday the spot price change is
negative and the futures price change positive in each case. The reverse is true
on Friday. Further, on all days except Wednesday, the changes in the index are
significantly negative during the nontrading period, with no corresponding
pattern in the futures market. These results are somewhat surprising, as one
would expect the price change behavior of a derivative asset such as a futures
contract to be highly correlated with that of the underlying spot market. One
possible explanation suggested by the results of a recent study by Harris [13] is
that there is a tendency for the reported index price to be high relative to the
closing price in the futures market. This conjecture is addressed in an
investigation of daily changes in the futures-spot basis. Studying the basis also
allows more precise information about day-of-the-week price change behavior to
be obtained. This is because the variance of the changes in the basis will be
much smaller than the variance of the changes in either spot or futures prices.

The paper also examines the correlations between price changes in the two
markets on a day-to-day basis. From this analysis, it emerges that although the
price changes for the close-to-close and open-to-close periods are highly
correlated on all days, the close-to-open price changes exhibit almost no
correlation. This also may be attributable to the apparent tendency for spot
prices to rise at the close.

Data and Anmalysis of Daily Price Changes

The data, obtained directly from the New York Futures Exchange, consist of
time-ordered records of the opening and closing prices of the NYSE composite
index and of the futures contracts written on the index between April 1982 (when
trading in the futures began) and September 1986. The level of the index at

7’I‘he close-to-open price changes in both markets are negative. Although

the futures price change is greater in magnitude, it is not statistically significant.
This is because the standard deviations of the futures price changes are much

larger.
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10:15 is used as its opening price, while the opening price of the futures is an
average of the prices at which the first few transactions occur. In the case of the
index, the price reflects the most recent prices at which individual stocks have
traded, even if the most recent trade occurred on the previous day. The closing
price for the index is the final version thereof, while the closing price for the
futures is a weighted average of the prices at which transactions occurred during
the last minute of trading. In addition, the present study attempts to abstract
from the effects of holidays, as it excludes all long weekends from the sample.
Thus, all of the observations used in this study are for normal one day and
weekend periods.

For both the spot and futures markets three price change series were
generated:

AP(;' = close-to-close daily price changes and is calculated as APf = Pf - Pf_l ,

where
Pf = level of the index or its futures at the close of trading on day t;

AP? = close-to-open daily price changes and is calculated as AP? = P? - P‘t:-l’

where
P([) = level of the index or its futures when the market opens on day t; and

AP(tl = open-to-close daily price changes and is calculated as AP:i = Pf - P?.

The futures price change series was calculated using near contract data to the
beginning of the month of expiration and next-to-near contract data thereafter. In
this respect, this paper's approach follows the switching convention first adopted
by Cornell.8 Finally, each of the three price change series also was resolved
into two subperiods, April 1982 to July 1984 and July 1984 to September 1986.
This was done in order to ascertain the consistency of the patterns indicated by
the results and isolate the effect of any possible mispricing of the futures when
the contract was introduced and trading volumes were low.9

8The tests contained in this paper also were conducted using price changes
based upon the utilization of near contract data for the entire life of each futures
as well as with rate of return substituted for price change in both the spot and
futures series. Neither variation in the calculation of the input data had any
material effect on the results obtained.

9Evidence of mispricing of the S&P 500 futures when first introduced has
been reported by Cornell and French [4] and Figlewski [9].
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The daily means, standard deviations, and associated t-statistics for each of
the close-to-close price change series over the entire April 1982 to September
1986 period are summarized in Panel A of Table 1. The pattern of daily means
is similar to that reported by Comell, Dyl and Maberly, and Junkus, with the
price changes for most days, including Monday, statistically insignificant in
both the spot and the futures market. The only day on which a statistically
significant price change is observed is Wednesday and then only in the spot
market. The results are much the same for the two subperiods, except that the
Wednesday spot price change is not significant in ei*er case.

The resolution of APf into its components, APt and AP?, yields the rgsults
reported in Panels B and C of Table 1. The trading day price changes, APt, are
generally similﬁr to their close-to-close counterparts. In most cases, the signs
obtained for APt are the same as those of the corresponding close-to-close price
change. Only on Friday in the spot market--and then only in Tables 1 and 1b--is
the price change statistically significant.

The daily price change patterns for the nontrading period, in contrast, are
different from the close-to-close patterns. In the spot market, the close-to-open
price changes are negative on all days and significant (at one percent) on all days
except Wednesday for the full period. Similar results also are observed for the
two subperiods. On Wednesday, the price change in the first subperiod is
significantly negative. In the second, it is positive, albeit insignificant.

French [10] suggests that the tendency for price changes to be significantly
negative between the Friday close and the Monday open may be attributable to a
tendency for firms to delay the release of unfavorable information until the
weekend to provide time for investors to digest the information in a detached
fashion. Moreover, this conjecture appears to be supported by a number of
studies, including Patell and Wolfson [23], Penman [24], and Dyl and Maberly
[8]. Another complementary explanation that may be extended to all days is that
stock prices rise at the close. This behavior is exhibited by most NYSE firms
and across all days, according to a recent study by Harris [13]. Harris also
reports that these price increases are associated with a tendency for final trades to
be at the ask rather than at the bid, possibly because they are more likely to be
initiated by buyers than by sellers.

In the futures market, AP, is negative but not significant on Monday and
positive on most other days. The weekend nontrading period results in Tables 1,
1a, and 1b are similar to those obtained by Dyl and Maberly in their replication
of Cornell's study of the S&P 500 and its futures. That is, the price change in
the futures market has the same sign as that obtained in the spot market, but is
not significantly different from zero. Dyl and Maberly obtain statistically
significant negative returns when they extend the observation period utilized by
Cornell. The present study, which is based on an even larger number of
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observations, yields results that are closer to those obtained for Cornell's original
and shorter time period.

In order to conduct a formal test of the equivalence of the weekday means in
the price change behavior of the NYSE index and its futures, the following
model was estimated for both the spot market and futures market time series:

i o i i i i i
(1) AP, =8;d;, +8,d) +33d;, +3,dy, +35d;, + ¢
AP; = change in price measure i (i = ¢, 0, d) in week t; and

d1¢ through ds¢ = dummy variables indicating the day of the week on which the
price change is observed.

Thus, for example, dj; assumes a value of onf if the price change occurs on a
Monday and zero otherwise. The grror term & is assumed to be independently
and identically distribuged as N(O,csi .

The coefficient 5; in equation (1) measures the mean price change for
measurement interval'i on day of the week j (j = 1 to 5). If the price change
distributions are identical for all days, the distribution means will be equal. In
addition, the F-statistic for the joint hypothesis

TR S G B |

will not be signiﬁcant.lo

The F-statistics for both sets of price changes are reported in the final two
columns of Tables 1, 1a, and 1b. Although the values obtained for the close-to-
open price changes are consistently higher than those obtained for the close-to-
close and open-to-close price changes, the joint hypothesis can be rejected (at one
percent) only in the case of the spot market. The results indicated by the daily
price change t-statistics are confirmed; although there is a significant day-of-the-
week effect in the price change behavior of the NYSE index, the effect is much
less pronounced in the price change patterns of the futures contracts written on
the index.11

10See Theil [27], Chapter 7.

e preceding tests also were conducted using data for all months of the
year but January. This was done in order to abstract from the potentially
confounding turn-of-the-year effects identified by Rogalski [25] and Smirlock and
Starks [26] in the spot market for common stocks. The results obtained were
substantially the same as those described above and, for this reason, are not
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Daily Changes in the Basis

The evidence suggests that since the inception of trading in NYSE index
futures, the weekend effect in the NYSE spot market has been confined to the
nontrading period between the Friday close and the Monday open. In the futures
market, even the weekend nontrading price changes fail to support the hypothesis
that a weckend effect exists.

An examination of the close-to-close and open-to-close periods in the two
markets suggests that on Monday the spot price changes are negative and the
futures price changes are positive. On Friday, however, the converse is true.
Although the coefficients are not statistically significant, their signs are
somewhat surprising, as one would expect the changes in price of a derivative
asset such as a futures contract to be highly correlated with those of the
underlying spot asset. This apparent inconsistency may be associated with a
tendency for the Friday closing price in the spot market to be high relative to the
closing price in the futures market.

In order to obtain additional evidence on the relationship between the NYSE
spot and futures prices, the daily behavior of the futures-spot basis was
examined. The daily change in the basis,

(PF-PS), - (PF-PS), 4,

is useful in this respect because it is simply the difference between the daily
price changes in the futures and spot markets,

®-PL ) - @F-PD ).

The results summarized in Tables 2, 2a, and 2b correspond to the full period
and the first and second subperiods, respectively. As shown by Panel A of each
table, the Friday basis change is always negative and the Monday change always
positive for the close-to-close period. Except on Friday during the first
subperiod, the changes are all significant at the five percent level or less. The
results confirm those reported in Table 1. On Friday, the spot price change is
greater than the futures price change; on Monday, the converse is true. A
tendency for the Friday closing price in the spot market to be high relative to the
futures price would account for both of these observations.

The open-to-close basis changes yield generally similar results. Panel B of
Tables 2, 2a, and 2b shows that during the Friday trading period, the change in
the spot price is greater than the change in the futures price. The opposite is
true during the trading period on Monday--though in the case of the latter, the
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change is not significant in the second subperiod. In addition, for both the close-
to-close and open-to-close periods, the F-statistics in the final column of the
table indicate that the daily basis changes are significantly different from one
another.12

One would also expect the basis change for the weekend nontrading period to
be significantly positive if the Friday closing spot price is relatively high. The
results for the close-to-open period reported in Panel C of Tables 2, 2a, and 2b,
however, do not support this interpretation. Apparently, the adjustment of the
spot price from its relatively high level at the Friday closing is not completed
until after the commencement of trading on Monday.

Day to Day Spot-Futures Price Change Correlations

Earlier, this paper reported the absence of a significant weekend effect for
fatures during the nontrading period despite the presence of one in the spot
market. This differs from the results obtained by Dyl and Maberly and Maberly,
Spahr, and Herbst for the S&P 500 and Value Line indices. More importantly,
for the nontrading period, the changes in the price of the spot index are
significantly negative for all days of the week except Wednesday, whereas no
corresponding pattern can be detected in the futures market. What these resuits
suggest is that the pricing relationship between the index and the futures breaks
down during the nontrading period.

In order to investigate the relationships between changes in the price of the
index and changes in the price of its futures, the following equation was
estimated for each of the three price change intervals examined:

Fi i i S i
V) APj,t = aO,j + al,jAPj,t + ej,t
where
APJF,;I = the futures contract price measure i (i=c,0,d)onday jj=1t0o 5) in
week t; and

hanl 2The F-statistics were obtained using equation (1) and substituting basis
change,

A@F-PS),,
for price change,

i
AP[.
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The en!or term e 1s assumed to be independently and identically distributed as
N(O, S; ).

The estimates of a , corresponding t-statistics, and R-squared values for
equation (2) are reponed’ in Tables 3, 3a, and 3b. Throughout the week and
between observation periods, the coefficient estimates, t-statistics, and R-squared
values are remarkably stable when price changes are measured from close to close
or open to close. In all cases, the estimates of all . are significantly different
from zero at the one percent level. In addition, the R quared values, particularly
for the close-to-close time series, indicate a high degree of correlation between
the price changes in the spot and futures markets.

The day-to-day pattern of coefficient estimates for the close-to-open price
changes, in contrast, is far from uniform. On Monday, Wednesday, and
Thursday, the relationship is positive. On Tuesday and Friday, it is negative. In
addition, among those coefficients with the same signs, the magnitudes vary
considerably from day to day. Except on Monday for the full period and the
second subperiod, however, the t-statistics do not allow rejection of the
hypothesis that the daily slope coefficients are equal to zero. Finally, the close-
to-close and open-to-close price change series produce relatively high R-squared
valueis; but the values obtained using the close-to-open series are all close to
zero.

The apparent absence of any link between the price changes in the spot and
futures markets during the close-to-open period may be associated with the lack
of arbitrage. The explanation also may involve the tendency for stock prices,
recently identified by Harris, to rise at the close. As the results in Table 1, 1a,
and 1b indicate, the overnight spot price change is consistently negative, as
would be expected if the spot price is adjusting to a high closing price on the
previous day. The futures market, in contrast, reveals no such tendency. Hence,
even though spot and futures prices are likely to respond to the same
fundamental factors, it is not surprising that their overnight behavior seems
different. 14

= the corresponding price change measure for the index.

13The S&P 500 index and its futures also were examined. Their price
changes display the same lack of any relationship over the nontrading period.
The results are available upon request.

14The lack of correlation between the observed price changes in the two
markets also may be ex by the information and lags involved in
determining the price of the index (see Herbst and Maberly [14 for a discussion)
or by the fact that the NYSE and NYFE close at different times--4:00 p.m. and
4:15 p.m., respectively.
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Summary

This paper examines the pattern of daily price changes for the NYSE
composite index and its futures contracts using data for the period April 1982 to
September 1986 and for two subperiods of approximately equal length. Several
observations emerged from the analysis. First, the evidence in support of a
weekend effect in the futures market is far from conclusive. There is no trace of
a significant weekend effect for NYSE futures regardless of which daily
measurement interval is used. This contrasts sharply with results reported by
Dyl and Maberly, Maberly, and Maberly, Spahr, and Herbst for the S&P 500
index.

Second, previous research indicates that the close-to-open weekend effect is a
widespread phenomenon in spot markets for common stocks. The present study
confirms this result. It also provides evidence, however, suggesting that if the
Friday closing price in the spot market is high relative to the closing futures
price, the adjustment of the spot price from its relatively high level is not
completed until after the commencement of trading on Monday. Unlike previous
studies, the current research finds the close-to-open spot price change to be
consistently negative and significant on all days but Wednesday.

Finally, in general there does not appear to be any relationship between the
changes in the level of the index and in the price of its futures during nontrading
periods. The implications of the weekend effect for investor behavior suggested
by French [10] thus cannot be applied to futures. Specifically, French notes that
while trading rules cannot be used to profit from the weckend effect in the
presence of transactions costs, it may be worthwhile to alter the timing of trades
that would have been made anyway. In the case of futures, a parallel case cannot
be made on the basis of the evidence reported here. The apparent lack of any
relationship between the index and its futures during the nontrading period makes
it impossible for index arbitrageurs to undertake offsetting spot and futures
transactions without increasing basic risk.
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