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The Effect of Options on Stock Prices:
1973 to 1995

SORIN M. SORESCU*

ABSTRACT

I show that the effect of option introductions on underlying stock prices is best
described by a two-regime switching means model whose optimal switch date oc-
curs in 1981. In accordance with previous studies, I find positive abnormal returns
for options listed during 1973 to 1980. By contrast, I find negative abnormal re-
turns for options listed in 1981 and later. Possible causes for this switch include
the introduction of index options in 1982, the implementation of regulatory changes
in 1981, and the possibility that options expedite the dissemination of negative
information.

AN INCREASINGLY IMPORTANT ISSUE IN THE STUDY of financial markets is the ex-
tent to which options interact with their underlying stocks. Although Black
and Scholes (1973) view options as redundant securities, Ross (1976) theo-
rizes that stock prices in incomplete markets are generally affected by the
introduction of new options, to the extent that these options span additional
states of nature in the Arrow—Debreu uncertainty space. More recently, De-
temple and Selden (1991) and Detemple (1990) also demonstrate that gen-
eral equilibrium price effects are possible when nonredundant stock options
begin trading in incomplete markets. These theoretical models, however, pro-
vide little indication about the direction (or magnitude) of such price effects.
(Factors such as investor endowments and risk preferences or the degree of
market completeness determine how each individual stock will react at the
time of its own option introduction.) Thus, theory suggests that options could
raise underlying stock prices, lower them, or leave them unaffected (if gen-
eral equilibrium effects are sufficiently small to have no economic signifi-
cance). This theoretical ambiguity justifies the need for extensive empirical
research.

* Assistant Professor of Finance, University of Houston. This paper is based on my Ph.D.
dissertation at the University of Florida. I am indebted to Mark Flannery for many patient and
helpful discussions. I owe special thanks to Bartley Danielsen, René Stulz, and an anonymous
referee. Useful suggestions were provided by David T. Brown, David Ikenberry, Praveen Kumar,
Bong-Soo Lee, Mahendrarajah Nimalendran, Jay Ritter, Subu Venkataraman, and Arthur Warga,
as well as seminar participants at the University of Houston, the Federal Reserve Bank of
Chicago, Rutgers University, the University of Wisconsin—Milwaukee, Michigan State Univer-
sity, Hofstra University, Concordia University, and York University. The dataset in my disser-
tation consists of options listed during 1973 to 1992. Information about options listed from 1993
to 1995 was generously provided by Bartley Danielsen. Financial support from the Social Sci-
ences and Humanities Research Council of Canada is greatly appreciated.
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Two prior studies have evaluated the effect of option introductions on un-
derlying stock prices. Conrad (1989) examines the effect of option listings on
stock prices and volatilities, using options introduced between 1974 and 1980.
She finds significantly positive stock abnormal returns around option listing
dates (two percent), and concludes that “options are not completely redun-
dant securities.” She attributes the positive price effect to an increase in the
option dealer’s demand for the underlying stock.

Detemple and Jorion (1990) also examine the effect of option introductions
on stock prices for a sample of 300 stock options listed between 1973 and
1986. They find significant price increases (two percent) for the 201 options
listed between 1973 and 1982, and no significant effects for 99 options listed
between 1982 and 1986. They conclude that their results are consistent with
the market completion hypothesis: “Contrary to the premises of classic ar-
bitrage pricing models, option markets have a real effect on equilibrium
prices and allocations. We find evidence of significant price increases in the
optioned stock around listing dates.” The authors attribute the absence of
positive price effects during 1982 to 1986 to the introduction of options on
S&P 500 futures in April 1982, which would have essentially completed the
markets. Detemple and Jorion’s market completion explanation, however, is
based on a relatively small sample. With more than two decades of options
trading history and almost 2,000 listing events now available, a more exten-
sive study of the price effect of option introductions is warranted.

My findings in this paper are both interesting and puzzling. Although I
confirm earlier research for the 1970s, I find that after 1980 the impact of
options introductions on the underlying stocks is significantly negative. Al-
though I can offer no definite explanation for this change, it is very robust
to alternative methodologies.

This paper is organized as follows: Section I examines the price effect of ini-
tial options listings during 1973 to 1995, and shows that the positive price ef-
fect documented for the early years of options trading becomes negative in later
years. Possible causes for this switch are examined in Section II. Section III
concludes the paper with a discussion of plausible areas for further research.

I. The Price Effect of Option Introductions Revisited:
1973 to 1995

In this section I replicate and extend the previous studies by Conrad (1989)
and Detemple and Jorion (1990) to include all options listed on organized
exchanges during 1973 to 1995, and show that the price effect of option
introductions becomes significantly negative beginning in 1981. I also show
that this switch is unrelated to temporal changes in the characteristics of
options and their underlying stocks.

Initial listing dates for all options traded on U.S. exchanges during 1973
to 1995 are obtained from the Chicago Board of Options Exchange. Options
listed on a second exchange after they had first been trading on another
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exchange are not considered new listings, and are excluded from this study.
Individual options are matched with the CRSP data manually, using com-
pany names and ticker symbols. When a CBOE option does not have a cor-
responding name in the CRSP database, the observation is dropped from
the dataset. This results in 2,051 listing events, which are categorized as
(1) call-only listings, (2) joint put/call listings, or (3) put-only listings. Put-only
listings always occur after call options have been previously listed on the
same stock. Since 1988, puts and calls are almost always listed simultaneously.

Throughout the paper the benchmark measure for the price effect of option
introductions is the cross-sectional average of the cumulative abnormal re-
turns (CARs) computed, as in Detemple and Jorion (1990), during the 11-
trading-day window surrounding each listing event [L. — 5 to L + 5].1 Implicit
in this methodology is the assumption that each listing event is independent
from the others. CARs are calculated using the Brown and Warner (1985)
market model (with value-weighted index), estimated over the 95 trading
days preceding the event window [L. — 100 to L. — 6].

A. Descriptive Statistics

Table I describes the U.S. stock options market for each year from 1973 to
1995. The first three columns of Panel A classify the type of option listings
into call-only, joint put/calls, and put-only contracts. Since stand-alone puts
are always listed after calls, put-only events never correspond to new option
listings.2 The total number of new contracts, consisting of only call and put/
call events, is shown in the panel’s fourth column: Prior to 1988, the vast
majority of these contracts were stand-alone calls; beginning in 1988 joint
put-calls became most predominant.

The next six columns of Panel A contain an annual count of new stock
options listed on each of the six standardized option exchanges. No notice-
able time pattern is distinguishable for exchange listings, except for the
Midwest Stock Exchange which merged with the CBOE in 1977, and the
NYSE which was not permitted to introduce options until 1986. The last two
columns of the panel show that multiple listings were not officially permit-
ted until 1985, although the SEC tolerated a few multiple listings in the late
1970s.

The first four columns of Panel B show the annual mean and median
underlying firm size as measured by its market value of equity. Underlying
firm SIZEs are substantially larger in 1973-1974 than in the rest of the
period. The next two columns examine the mean and median number of
calendar days that—at the time of option introduction—have elapsed since

1Since neither Conrad (1989) nor Detemple and Jorion (1990) find any price effects associated
with the announcement date of new option listings, I only study listing date effects in this paper.

2 When I examine the set of put-only events, I find no significant CARs. The paper’s analysis
is therefore based exclusively on call-only and joint put/call listings.
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the initial listing of the firm’s stock on an organized exchange (AGE).2 One
distinguishable pattern is a decrease in the value of AGE through time. This
is especially true during 1993 to 1995, when almost half of the underlying
stocks have been publicly traded for fewer than three years at the time of
option initiation.

The last two columns of Panel B show that underlying stocks during 1973
to 1984 trade almost exclusively on the NYSE or AMEX. Nasdaq-traded stocks
did not generally become optioned until 1985.

B. Two Distinct Subperiods: 1973 to 1980 versus 1981 to 1995

I first compute CARs by grouping all sample firms according to the cal-
endar year of their first option introduction, and present the results in Table II.
The leftmost section of the table presents mean and median CARs for the
benchmark case in which 11-day CARs are averaged cross-sectionally, as-
suming that each listing event is independent from the others. Like
Conrad (1989) and Detemple and Jorion (1990) I find positive price effects
for options listed from 1973 to 1980. Annual mean CARs range from 1.06 per-
cent to 3.37 percent, with #-statistics significant at conventional levels in
four of the eight years. By contrast, the mean CARs become predominantly
negative after 1980, and attain statistical significance in seven of the 15 years
from 1981 to 1995. Results based on the median measure indicate a similar
switching pattern, although the significance levels are somewhat lower.

To assess the robustness of this conclusion, I replicate the analysis for
shorter event windows, and present the results for the shortest [L — 1 to
L + 1] window in the table’s second section. The data generally convey the
same switching pattern, although the switch does not seem to occur until
1982, and its abruptness appears to be somewhat weaker. Results for five-,
seven-, and nine-day event windows are qualitatively similar.

When several options are listed on the same day, their CARs are corre-
lated, biasing upward the test statistics in the first two sections. Therefore,
following Conrad (1989) and Detemple and Jorion (1990), I form equally
weighted portfolios of stocks with identical listing dates and treat them as
single securities. I refer to this grouping method as the day-of-listing method.
This reduces the number of independent observations to 877. One potential
problem with the day-of-listing method is that many of the 11-day windows
do overlap, perhaps inducing correlation to their abnormal returns. As a
remedy, I form equally weighted portfolios of stocks with overlapping 11-day
windows and treat them as single securities. I refer to this as window-

3 There are 93 underlying firms already listed on the CRSP monthly tapes on December 31,
1925 (the first day of the CRSP monthly database). For these firms I use the December 1925
date for the purpose of age calculations.



493

The Effect of Options on Stock Prices

‘A10AT309dsal ‘SToAs] Jueotad GT pue ‘0T ‘G ‘T 9U} J& 019Z WOIJ SIUSIAJJIP [EOTISIILIS 9JBIIPUL V ‘4 “ws ‘s

518 1¢T— 6L0— 00T #x90°C— 80— ve 7€'0— geo 444 V8T~ 6T T— G661
4! %86 T — %x96'C— L0T 98T~ %66 T— 612 *99°0— %690~ 612 waxliG T~ #3x70'G— 7661
18 #%60'C— #1470 €~ 44 8 #5686~ wx IV €~ 1444 V8y'0— #xL8°0— y€c #5976~ #3016~ €661
71 #xLL'C— #x88'C— 18 e%°0 60— 671 61°0— 700 671 60— 89T~ G661
0t Ve 1— #xI8'T— 29 #«x99°C— #x¥9'6— 0ST 10— 0€°0— 0ST VEI1— %588 T— 1661
4} 90°0 870 €9 LZ0— 260 821 9T'0— T0°0— 8¢1 70 160 0661
€1 #x1V'C— 59V 6~ 9 #%96'T— *%GL G 76 #4880~ #%x98°0— 76 66°0— #8971~ 6861
18 92°0— LE0— 8y 380~ 61°0— 96 62°0— 63°0 96 20— 160 8861
01 yeI— ¥9'€~ 0S 90— v0g's— 911 100 €20 91T ST'T— 14 L86T
g1 9T°0— 970 143 71— 120 t44 *8L0— §¢0— (44 9¢'0— 01’0 9861
41 61°0— 66°0 1% 9g'0—- 820 9¢ 700 (44 9¢ #x6% T~ VLT G861
8 96— 90— 0T 9€'¢— 90— 4} 0L0— S0 (48 66— 90T— 7861
8 8€'c— (4K €1 LG~ vyye— 0¢ 08°0— 620~ 0€ 0€°0— *18°C— €861
jas =¥6'6— #%69'V— 4 G0'T— V06’1~ 78 50— #%66°0— 78 Ly0— * IV T— G861
€ 99'T- 90°0— L 8¢'c— €80 41 S0 eY'1 48 17'c— 9C'T— 1861
01 vee'e %69'C 18 %%87°C #xL9°C 97 L2°0 V160 14 76’1 #xV0C 0861
- - - - - - - - - - - - 6L6T
€ vee vyee 14 1'% 08¢ g ¥0'1 0%°0 g 142 8T'¢ 8L6T
14 gL'0 920 18 GG'1~- 8T'T 02 €9°0— Ly 0— 0% 800 62T LL6T
A 0Z'1 veeEy 62 LO'T #xV6'C €9 %650 V¥L'0 €9 69°0 +V8'T 9L61
6 *x81°C IS¢ 1c 81'¢ LT 16 ¥e'0 #x00T 16 #xxV6'C #54LE'E SL6T
T 90T 90T 14 90°T 90T 9 ST #x60'C 9 81'¢c 90T PL6T
14 LO'T 160 14 LO'T 16°0 Lg +x89°0 VE6'0 Lg V06’3 681G 8L6T
N (%) (%) N (%) (%) N (%) (%) N (%) (%) Teox
UeIpoIN ues]\ uBIPOIN uBO uBIPOIN uBS uBIpaIN uBaAl
sdnoiy) de[IeAQ-mopuIp sdnoar) Surgsry-jo-Leq SAep g = MOPUIM JUAH SABD 1T = MOPUIM JUSAT
(sfep 1T = mopuim jusad) Jurdnoiy) o1[0J3104 s3unsty [enprapul

*0AS 9y} £q pesodwl WNLIOJBIOW B 0} onp LT Ul
paonpoajur axom suordo ou JBY] 930N "SeINSBIUWL UBRIPSW PUB UBSW 9} J93J8 UMOYS ST (A7) POYIow Yoea 03 Surpuodseliod SUOIJBAISSGO JO JOqUINU Y], "O13STIR)S JuBI
u81S UOX0I[Ip oY} Suisn PaYSI[(BIse SI AINSBIW UBIPSUI 8] JO 90uBdLJTUSIS oy, "01)S1IB)S-7 [BNSN oY) SUISTL PAYSI[B]ISO SI SINSBOUI UBSWI 81} JO [9Ad] 90UBDIJIUSIS
9y, ‘smopuim judae Lep-11 Suidde(reso YIIm SONLINOSS I9Y3a80} sdnoi yorym ‘dppe00-mopuim pue ‘sajep SUMSI] [BIIUSPI Ujim SONjLINdes IoyjeSo3 sdnoil
yorym ‘Su13s1y-fo-Anp :sorjojarod 8seyy SUIULIO] UL POST BI8 BLIOILIO JUSISHIP OM], 'SOI)LIN0SS 9[SUIS Sk Paleal) uay) ate yorym ‘sorjojirod ojur pednois 9sity ore
SOTILINOBS [BOPIAIPUL Jrey 3YSLI oy} UJ "SI8Y30 o3 Wwolj juspuadepur aq 03 jusae urst| yoee Surunsse A[[eu0I09s-SS010 Padelosr aae SV USy M SOINSBOW UBIPOW
pu® UBOW SMOYS 9[qB} 9U3 JO J[BY 3J9] Y], 'Xepul bepseN-XANV-HSAN Po1ySrom-anjea ‘pourqurod ayj are pasn surnjarx joxrepy "(Surgsip uorndo jo Lep ayj St )
porzed [9 — T 03 00T — "I} @Y} I0A0 PoJBUIIS [9POW FIBUIYDOUS(] B Yiim ‘A30[0poylaW (GEET) IoUWiep pue umoig oyj Suisn pandwod are syy) }oojs Surjepun

CEETI-LLGT :aBd) SUIISI'] A(Q SUIN)OY [EWIOUQY dAB[NWN,)
1I °198L



494 The Journal of Finance

overlap grouping.# This method further reduces the number of observations
to 214. Results using both portfolio methods are presented in the third and
fourth sections of Table II, where the same switching pattern emerges.
The abruptness of the switch is even better illustrated in Figure 1, which
depicts the time pattern of mean and median 11-day CARs, based on indi-
vidual securities (Panel A), and the day-of-listing portfolio grouping method
(Panel B).

I continue my analysis with a detailed examination of daily abnormal
returns inside the event window. In view of the apparent switch illustrated
in Table II, I divide my sample into a pre- and post-switch period using the
end of 1980 as a cutoff date, and present the results in Table III. Panel A
shows daily and cumulative abnormal returns inside the 11-day window
for options listed from 1973 to 1980. Along the vertical axis the panel is
divided into two sections, containing mean and median abnormal returns,
along with corresponding test statistics. Along the horizontal axis the panel
is divided into three sections, each representing a different grouping method.
Overall, the panel presents six measures of daily abnormal returns for each
trading day inside the window. Throughout the panel, most daily abnormal
returns are positive. Moreover, listing date abnormal returns are always
significantly positive. These findings are consistent with the results ob-
tained by Conrad (1989) and Detemple and Jorion (1990) during that same
period.

Panel B of Table III repeats the analysis for options listed from 1981 to
1995. In contrast to Panel A, daily abnormal returns during this later period
are generally negative, and attain significance (15 percent level) approxi-
mately two-thirds of the time. Somewhat puzzling are the listing date ab-
normal returns, which are only significant in the case of median measures,
and only for individual listings and day-of-listing portfolio grouping. Mean
abnormal returns are negative (although not significant) only in the case
of individual listings. By contrast, both mean and median abnormal returns
on the day following the listing date are always significantly negative at
better that the 5 percent level. Overall, the cumulative 11-day effect of op-
tion introduction is approximately —1.50 percent, and is always signifi-
cantly negative.

* One problem with the window-overlap method is the presence of multiple, sequential over-
laps, especially toward the end of my sample period. For example, during 1994 and 1995,
options were listed almost continuously, with approximately five to 10 trading days elapsing
between adjacent listings. A strict application of the window-overlap grouping method would
have resulted in averaging the price effect of all 474 listings during 19941995 and treating
that average as a single security. A more sensible application of the window-overlap method
is to impose an arbitrarily chosen maximum time lapse between the first and the last listing
grouped under the same observation. I use 15 trading days for such maximum. That is, when
multiple overlaps would have caused listings more than 15 trading days apart to be grouped
under the same observation, only listings occurring during the first 15 days are treated as a
single observation. Listings occurring in the 16th day or later are treated as a separate observation.
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The general conclusion from Table III is not altered when I use longer
benchmark estimation periods, equally weighted returns (rather than value-
weighted), or a constant returns model in which event-window and pre-event
raw returns are compared (not shown).?

C. A “Switching Means” Model

Although Table II suggests the presence of a regime switch around 1981,
a more careful test of this assertion is warranted. A plausible alternative is
to assume that the price effect follows a time invariant distribution with
negative mean throughout the sample period. Formally, I test the following
two hypotheses:

[HO]: The price effect of options is fundamentally negative throughout the
entire 1973 to 1995 sample period. The observed price effect is a ran-
dom variable, which follows a time-invariant distribution having a neg-
ative mean. (Under this null hypothesis, the positive results observed
during 1973 to 1980 are simple outliers, and can be explained by the
fact that there is always a reasonable probability of observing repeated
positive values of a random variable drawn from a negative-mean
distribution.)

[H1]: A switch in the mean CAR occurs around 1981, causing the price effect
to be fundamentally positive in the pre-switch period, and fundamen-
tally negative thereafter. This is equivalent to the price effect following
a positive-mean distribution before the switch date, and a negative-
mean distribution after that date.

To discriminate between the two hypotheses, I estimate a switching means
model, adapted from Kon and Jen (1978):

CAR, =Ii011+ (1“‘],‘)&2""8,', (1)

51 also form a subsample of 203 stocks listed between 1987 and 1992, for which bid-ask
data are available on the Nasdag—-NMS tape. For this subsample, I recalculate CARs using
bid-to-bid prices, to determine whether the negative CARs computed from transaction data
reflect real price changes, or whether they merely result from more transactions occurring at
the bid price during the event window. If the negative CARs illustrated in Panel B of Table III
reflect real price changes, CARs should remain negative when bid-to-bid prices are used
instead of transaction prices. As expected, I find significantly negative CARs using this method
(—1.62 percent, ¢ = —2.26) and conclude that the post-1980 negative price effect is not likely
the result of an unusually large number of transactions occurring at the bid price inside the
listing window.
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Panel A: Individual Listings
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Figure 1. Eleven-day cumulative abnormal returns of underlying stocks around
option introduction dates by listing year: 1973-1995. Underlying stock CARs are com-
puted using the Brown and Warner (1985) methodology, with a benchmark model estimated
over the [L — 100 to L. — 6] period (L is the day of option listing). Market returns used are the
combined, value-weighted NYSE-AMEX-Nasdaq index. Panel A shows mean and median mea-
sures when CARs are averaged cross-sectionally, assuming each listing event to be independent
from the others (individual listings). In Panel B individual securities are first grouped into
portfolios according to the date of their option introduction. Following this grouping, each port-
folio is treated as a single security (day-of-listing portfolio grouping). Note that no options were
listed in 1979, due to an SEC-imposed moratorium.

where i denotes an individual listing event, i = 1...N; I, = 1 if t(i) = T
and I, = 0if ¢(i) > T; ¢(i) = time of individual listing event; and 7" = switch-
ing date.

The three parameters to be estimated in equation (1) are the pre-switch
mean CAR (a;), the post-switch mean CAR (a5), and the optimal switch date
T. Since equation (1) is nonlinear only in 7T, these parameters may be esti-
mated using a grid-search technique consisting of estimating a separate OLS
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Panel B: Day-of-Listing Portfolio Grouping
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Figure 1. Continued

version of equation (1) for all possible 7' candidates.® The value of T that
maximizes the likelihood function represents the optimal switching date,
and the corresponding parameters «, and @, provide estimates of the pre-
and post-switch means respectively. The optimal switching means model (1)
can be compared to the single mean model

CARL = + &; (2)

using a likelihood ratio test, where « represents the value of the single mean.
Model (2) may be viewed as a constrained version of model (1), in which 7T is
set equal to (V). Therefore, if model (1) provides a significantly better fit

6 The universe of T candidates consists of {7 = £(i), i = 11 to N — 10}, where the 20 extreme
observations are excluded, as suggested in Kon and Jen (1978).
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for the data, the value of its log likelihood function should be significantly higher
than that of model (2). Twice the difference between the log likelihood of model
(1) and the log likelihood of model (2)—a statistic that I call “A” below—is as-
ymptotically distributed chi-square with one degree of freedom.”

Table IV presents the results. The table’s top section provides estimates
for the single mean model of equation (2), the middle section presents esti-
mates of equation (1)’s switching means model, and the bottom section pro-
vides the values of the A statistic comparing the two models. (A significant
value of A indicates rejection of HO in favor of H1.) The five columns of
Table IV correspond to alternative grouping methods and event windows.
The first column provides results for the benchmark case. Under HO, CARs
follow a single distribution with mean —0.971 percent, which is significantly
negative (¢ = —4.44). Under H1, CARs follow a positive-mean distribution
prior to some optimal switching date, after which they follow a negative-
mean distribution. The optimal switching date, which maximizes the model’s
likelihood function, occurs between December 12, 1980 and June 29, 1981.
Using a likelihood ratio test, it can be shown that a 95 percent confidence
interval around this date extends from August 8, 1980 to January 26, 1982.8
The mean CAR for options listed prior to the optimal switch date is signif-
icantly positive (2.47 percent, ¢ = 5.31), which is consistent with previous
studies. By contrast, the mean CAR becomes significantly negative for op-
tions listed after the switch, averaging —1.51 percent (¢ = —6.29). The dif-
ference between the two means is also statistically significant (¢ = —7.60).
The likelihood ratio test shows that the constant-mean model (HO) is re-
jected in favor of H1 at better than the 0.1 percent confidence level. I repeat
the analysis with CARs computed over nine-, seven-, five-, and three-day
event windows. In all instances, the data reject HO in favor of H1, and the
optimal switch date remains in the neighborhood of 1981. Additionally, the
mean difference between the two subgroups remains statistically significant
at the 1 percent level. Illustrative results for the shorter three-day window
are provided in the table’s second column.

I repeat the analysis by grouping CARs into day-of-listing and window-
overlap portfolios and varying the length of the event window in each case.
The third column in Table IV shows that the results obtained with 11-day
CARs computed using day-of-listing portfolios closely resemble the bench-
mark case. The results also remain qualitatively identical for the nine-, seven-,

7 An implicit assumption in this procedure is that successive values of CAR through time are
not serially correlated. That is, except for the mean switch occurring at time 7', CAR(z + 1) is
independent from CAR(z), for all values of ¢. I test this assumption using a simple AR1 model
and find that the autocorrelation coefficient for the entire sample is close to zero and insigni-
ficant (p = 0.01073, ¢t = 0.46).

8 Let T* be the optimal switch date for equation (1), and L(T') be the value of equation (1)’s
likelihood function estimated at any given value of T. The boundaries of the 95 percent confi-
dence interval are the two switching dates T'1 and T'2 such that (1) 71 < 7%, (ii) T2 > T, and
(ii1) L(T'1) and L(T'2) are both statistically different from L(T*) at the 2.5 percent significance
level.
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and five-day windows. The three-day results, shown in the table’s fourth
column, present a slight departure from the established pattern. In that
case the global maximum of equation (1)’s log likelihood function occurs in
June 1995 instead of the usual 1981 period. A closer examination of this
likelihood function, however, reveals the presence of a second, local maxi-
mum in July 1981, which is not statistically different from the global max-
imum (A = 1.94, p =~ 0.2). For this reason, and in order to preserve comparison
with the benchmark case, I present results in this column based on the local
(rather than global) maximum. Once again, the familiar pattern emerges,
except that the post-switch CARs are only marginally significant. Still, the
pre- and post-switch mean CARs differ from one another at the 5 percent
confidence level (¢ = —2.34). The last column in Table IV shows that results
obtained with 11-day CARs computed using the window-overlap grouping
method closely mirror those obtained in the benchmark case. As I decrease
the length of the event window toward three days, I find no departures from
the result pattern already established.

The overall evidence in Table IV overwhelmingly supports H1, the hypoth-
esis that the price effect of option introductions switches from positive to
negative in the early part of the 1980s. Although the exact switch date var-
ies with the methodology employed, the point estimates are clustered in a
narrow range between late-1980 and mid-1981, and the boundaries of the
95 percent confidence intervals extend from early-1980 to late-1982. While
the pre-switch results are consistent with previous studies, the post-switch
negative CARs do contrast with the insignificant CARs obtained by Detem-
ple and Jorion (1990) during the April 1982 to December 1986 period (CAR =
0.28%, t = 0.32). For this exact same period, I find 11-day CARs equal to
—0.79 percent (¢ = —1.28).2

D. Switching Means versus Linear Time Trend:
A Comparison of Two Plausible Models

The negative time pattern emerging from Table II suggests a second plau-
sible alternative to the null hypothesis: a gradual temporal decrease in the
price effect of options, rather that an abrupt regime switch. Formally:

[H2]: The price effect of options, though positive in the early years of options
trading, becomes gradually negative at a constant rate. That is, the
price effect follows a statistical distribution having a time-variant mean,
which decreases through time in a linear fashion.

To test the truth of H2 against HO I estimate the following linear time
trend model:

CARL = Qo + alTIME + &, (3)

® One possible reason for this discrepancy could be the fact that I use 191 observations to
form this estimate, compared to the 99 observations used by Detemple and Jorion (1990).
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where TIME is the number of calendar days that, at the time of option in-
troduction, have elapsed since the date of the first option contract initiation
on the CBOE (April 26, 1973). A significantly negative «; coefficient indi-
cates rejection of HO in favor of H2. Testing H2 against H1, however, cannot
be accomplished with likelihood ratio techniques, because equation (3) is not
nested within specification (1) (or vice versa). I therefore use a J test devel-
oped by Davidson and MacKinnon (1981). Given any two general specifica-
tions Y = ®(x) and Y = I'(z), the test consists of estimating the following
hybrid supermodel:

Y=y®(x)+ 1 -yI(z)+e. 4)

Theoretically, a test of y = 1 provides evidence in support of the former
specification and y = 0 supports the latter. However, since y cannot be di-
rectly estimated from equation (4), Davidson and MacKinnon (1981) propose
a two-step procedure in which each specification is tested against the other.
The first step consists of estimating Y = ®(x) and using its fitted values
F(x) in equation (4):

Y=yF(x)+Q-y)l(2) +e. (5)
In the second step the procedure is repeated for the alternative model Y =T'(z):
Y=00-7)®(x) +v2G(2) + &, (6)

where G(z) are the fitted values of I'(z). Evidence in support of Y = ®(x)
is obtained when vy, is significantly positive, but statistically indistinguish-
able from one, and when v, is statistically indistinguishable from zero. By
contrast, evidence in support of Y = I'(z) is obtained when y; ~ 0 and y, ~ 1
in a statistical sense. To understand the intuition behind this test, suppose
Y = ®(x) is the true model, so that Y = I'(z) is necessarily false. In this
case, the fitted values G(z) from the false model should have no explanatory
power for Y, in the presence of the true model. Statistically, this is verified
when vy, is not significantly different from zero in equation (6). Additionally,
if Y = ®(x) is true, its own fitted values F(x) should be the only factor
accounting for variations in Y, in the presence of the false model. This con-
dition is verified by testing the hypothesis that y; = 1 in equation (5), which
requires that y; be significantly positive and that (1 — ;) be statistically
insignificant.

A major weakness of the J test is that it may lead to “inconclusive” re-
sults, such as rejecting both models, or rejecting neither. This problem, how-
ever, is confined to finite samples. Davidson and MacKinnon (1981) show
that if Y = ®(x) is the true model, the probability that v, differs signifi-
cantly from zero approaches one as the number of observations approaches
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infinity. Another shortcoming is that v, and vy, are only asymptotically nor-
mally distributed. The ¢/ test is therefore appropriate only when used with
large samples.

I use this test to discriminate between H1 and H2, with equation (1) in
place of Y = ®(x), and equation (3) in place of Y = I'(z). Rejecting the linear
time trend model (H2) in favor of the switching means hypothesis (H1) re-
quires that y, be statistically close to one (and different from zero), and that
v, be close to zero. Table V presents the results. In the upper half of the
table I present estimates for the linear time trend model described by equa-
tion (3). In the lower half I present estimates of the y; and y, coefficients.
The horizontal axis is once again divided into five columns, corresponding to
various combinations of grouping methods and event windows. The bench-
mark results are presented in the first column. Although the coefficient of
TIME in equation (3) is significantly negative, the J test shows that the
linear time trend model H2 can be convincingly rejected in favor of the switch-
ing means model H1, because v, is close to one (and statistically different
from zero), while vy, is small and statistically insignificant. This result holds
for all possible combinations of event windows and grouping methods, the
most representative of which are illustrated in the remaining columns of
Table V.10

II. Possible Causes for the Switch in the
Price Effect of Options

The evidence thus far presented strongly supports the regime switch hy-
pothesis H1, that pre-1980 and post-1980 option introductions had signifi-
cantly different mean effects on the underlying stock’s price. Perhaps this
change reflects some observable characteristics of the optioned firms, rather
than a change in the underlying economics of option introduction.

Two such characteristics are the AGE and SIZE of underlying stocks,
which appear to follow a negative time trend throughout the sample period
(Table I). In recent years, most optioned stocks are small and relatively
less seasoned. For this particular group, the costs of establishing short po-
sitions may be prohibitive before options are listed, to the extent that bear-
ish investors who do not own the stock are unable to borrow it. When options
are introduced, these short sale restrictions are effectively eliminated. By
contrast, the more established equities of the pre-1980 period may not be
subject to any short sale restrictions before options, since borrowing the
stock may be relatively easy.

Diamond and Verrecchia (1987) show that when option listings eliminate
binding short sale constraints, underlying stock prices adjust more quickly
to adverse information. Before options, short-sale-restricted stocks are slower

19 Although the J test could be inconclusive in finite samples, I do not encounter such sit-
uations in this study, owing perhaps to the relatively large sample size employed.
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to adjust to bad news than they are to good news. When options are listed,
the speed of adjustment to bad news increases, lowering the average price of
the affected underlying securities. To better understand this mechanism,
assume that for a cross section of short-sale-constrained securities, those
carrying good news are trading at their true value while most of those car-
rying bad news are temporarily trading above their true value. If short sale
constraints are never released, the overpriced securities will slowly adjust
toward their true value as more and more informed traders who actually
own the stock begin to sell. However, when option listings cause short sale
constraints to be simultaneously released for the cross section of securities,
the market value of the overpriced securities quickly drops toward the true
value. Because stocks carrying good news are already correctly priced, the
net effect of options introduction is a short-term decrease in the average
price of the cross section of underlying securities.

This short sale hypothesis may provide a plausible explanation for the
negative CAR time pattern documented in the previous section: Though op-
tions may decrease the price of short-sale-constrained securities, they leave
unaffected the price of underlying stocks that are not short-sale restricted.
Because the severity of short sale restrictions is likely to be greater for
stocks listed after 1980 (due to the small AGE and SIZE of underlying firms),
the price effect of option introductions is more likely to be negative during
that period.!!

AGE and SIZE are not the only observable characteristics that changed
throughout the sample period. Further examination of Table I also reveals
temporal changes in the type of option contracts listed, as well as in the
trading place for options and their underlying stocks. Since pre-switch op-
tions are predominantly call-only contracts, it is possible that the switch
reflects the advent of joint put/call contracts in the post-1980 period. It is
also conceivable that options traded on the AMEX, Philadelphia, and Pacific
exchanges somehow affect the underlying stock differently from options traded
on the CBOE, as may options that are simultaneously listed on more than
one exchange. Additionally, stocks trading on the Nasdaq exchange (which
only became optioned in 1982) may respond differently than stocks trading
on the NYSE or AMEX.

To evaluate these potential effects, I estimate the following augmented
versions of equations (1), (2), and (3):

CAR, = Iial + (1 - Ii)ag + BIX + &; (1,)
CARi = Qo + B2X+ &; (2,)
CAR,' = Qo + Cl!lTIME + B3X + &;. (3’)

11 T thank Bartley Danielsen for suggesting this short-sales hypothesis.
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In each case the set of independent variables X includes various combina-
tions of the underlying firm’s AGE and SIZE, as well as dummy variables for
various option exchanges, call-only contracts, and Nasdaq-traded stocks.

If the switch is fully explained by the observable characteristics included
in the X matrix, equation (2') will provide the best fit for the data, and at
least one of its B, coefficients will be statistically significant. Further, the
switching intercept in equation (1) will be insignificant. By contrast, if none
of the X variables account for the switch, equation (1') will provide the best
fit for the data. Also, the only significant parameters within that equation
should be the two switching intercepts, which should remain associated with
the 1981 period. The B, coefficients should be statistically insignificant. As
in the previous section, I use the likelihood ratio test to compare specifica-
tions (1') and (2’), and the J test to compare specifications (1') and (3').

Table VI presents the benchmark results. In the top section I show the
date and the estimates of the switching intercept in equation (1), as well as
the values of the corresponding B, coefficients. In the bottom section I pro-
vide a test for multicollinearity, the regression’s adjusted R? and the famil-
iar A statistic and vy coefficients. Along the horizontal axis, I explore various
combinations of independent variables. The first column of Table VI shows
that the switch cannot be related to the introduction of joint put/call con-
tracts in the post-1981 period because equation (1’) continues to outperform
both (2') and (3') in the presence of a dummy for call-only listings. Moreover,
the optimal switch date does not change, and the coefficient of the Call-only
dummy is statistically insignificant. Similarly, the second column in Table VI
shows that the switch is unrelated to the trading place for options or their
underlying stocks.!2 I also investigate and dismiss the hypothesis that the
switch is related to the advent of options listed on multiple exchanges in the
post-1980 period (not shown).

I next examine the hypothesis that the switch in the CAR might somehow
reflect the fact that recently optioned stocks are more difficult to short with-
out options. If the stock’s AGE and SIZE are reasonable proxies for the dif-
ficulty of establishing short positions, I expect that equation (2’) will provide

12 This conclusion is strengthened by additional tests in which equation (2) is rejected in
favor of equation (1) for each option exchange subsample, as well as for the subsample of stocks
trading only on the NYSE and AMEX. In all instances the switch date remains essentially
unchanged. Two somewhat puzzling observations in this column are the significant coefficients
of Nasdag-listed stocks and NYSE-listed options dummies. Further analysis, however, shows
that the sign of the Nasdaq coefficient is not robust to changes in the length of the event
window. More puzzling is the positive coefficient on NYSE-listed options, which remains gen-
erally robust to changes in the length of the event window. Since NYSE options were introduced
exclusively in the post-switch period, I expect their mean CARs to be significantly negative. Yet
the mean CAR for this subsample is barely negative (—0.10 percent) and statistically insigni-
ficant (¢ = —0.15). It appears, however, that this result is driven by one outlier where the
underlying firm experiences a positive 50.6 percent event window abnormal return. This is
corroborated by observing that the median CAR for the NYSE options subsample is of the same
order of magnitude as in the benchmark case (—1.06 percent), although the significance level is
very marginal at best (sign rank statistic = -9, p = 0.22).



The Journal of Finance

508

‘Tepour jdedrejur Surydims oy} Aq
pouLIofIodino ST [9POW PUSI} S9UIT) JBAUI[ oY} e} SUIJedIpUl ‘0I9Z WOI] JUSISJJIP A[[BITISTIRIS 918 SIUSIOLJJ000 %A oY) Jo auoN ASojopoyjewr swres
a1} Sursn paysI[qe)se st (24) [opowr 1dedrejut SUIYIIIMS 8Y) 07 paredurod [9POU PUSI] SWIT) IBAUI] 8} JO 0UBIIJTUSIS Y], '9UO0 WOI] JUSISJIP A[[eor)
-SIJB)S 918 SUOU pUR ‘019Z WOIJ JUSISJIp A[[BI1IS1IBIS ale 9[qe] SIU} Ul SJULIdIFe0d A pejewryse [Te ey} oj0N ‘[opowr jdeoiejur Sutydiims oy Aq
PeqLIosep 1Se(q 818 BIBD 8} 18] S91BOIPUL T = "4 JO onyea (801101097} V 'AS0[0poy}oul (TSET) UOUUTYOBI\ PUE UOSPIAB(T 93 Sulsn paysijqe)ss st (T4)
[epow pusI} awWr} Jeoul] 8y} 01 pateduwroo [opowr 1dedtsiur SUIYOIIMS 9] JO 90UBDIIITUSIS 9Y], "‘PESUBYIUN UTBUWISI SO[(BLIBA juspuadepul I9Y30 8y,
((gL6T ‘9z 1Ldy) HOgD Uo uorjeniul 10esiuod uorido 1Sy 93 Jo 93ep oy} oouls pasde[e aaey ‘uorjonpoajut uordo Jo awiry oY} 18 ‘4et]) SKep Jepusyed
Jo Jequinu 8y} sk pauryep St JINLL (HINLL) °[qelies pua) sawr} & pue jdeotejur o[3uls v Yim peoe[daa st 3dedrsjur SUIYIIIMS 83 YIIyM UL ‘[opowt
puaa) owr Jeaul] B 3im pasedwod osfe ST [opowr 3dedrajul SUIYoIImMs 9], "S[OPOUW 0m] 93} JO POOYI[eYI] S0] 9y} Ueom)aq OULISHIP Y} 9IIm] SB
pomdwod st (v) [opowr 3dedoI9jut o[3UIS [BIIJUSPI 9STMISYJ0 Uk 03 pareduroo [opouwr 3deosejul SUTYIIIMS 93 JO 90uBdIIJIUSIS oY, ('69Z ‘(266T) oU991L))
‘swofqoid AJLIBIUI[[00 S9IBIIPUL () JO SS9IXd UL XopUl UONIPUOD B A[[BISULY) XLIJBW X,X 93 JO 300 JI)SLI9JORIBYD ISO[[BWS oY) 03 }s0SIe] a3 JO
orjed 8y} Jo j00d axenbs a3 se paynduwod ST JoquINU SIYJ, "(E66T) OUSIY) Ul PAQLIISEP IoqUWINU UOIIIPU0I Ao[S[og oY} ST Yolym KILIBaUuI[[0d I0] 1503
' sp10dal 0s[e 9[qe} 9], 'AIIUD IBO MO[9( SIONIBIQ Ul UMOUS dIB SITJSIJe)S-7 "UWN[0d Yoes Jo doj oy} 8 UMOYS SI Uorjedrjroads [opowr yoes 03 Jut
-puodsea100 SUOIJBAISSCO JO IoqUINU 9, 'SUOI}I9[es o[dures pue se[qeLieA Juepuedepul JO SUOTJRUIUIOd SNOLIBA SaI10[dXe 9[qe] 8Y} ‘SIXe [BjU0ZLIOY
9} SSOI0Y "XLIJBUL SOUBLIBA0D-90UBLIBA JUS]SISU0D-A]IOIISBPONSOIa1ay 91y B Sulsn penduwoo SIolie pIepue)s [IIm ‘poyjewr QIO oyj Suisn
pojew)se aae sa[qeLieA juspuadapul oy, "UoIjounj pooyr[eyI 501 oY} JO BWIXEW [q0[3 0] puodsaLiod o[qe) o3 Ul UMOUS SON[BA "POYISUW POOYI[ONI]
wnwixew ayj Sursn psjewnss st 1desrsjur oy} Jo ojep yanims [ewrnndo oy, jdesrejur SUmyolims B 10J SMO[[B INq ‘so[qeLrieA juspusdepur 8say) Ul
Jeaul st [spowt oy, ‘(eSueyoxy suond( jo pieog 03edly)) oYl uo sepetj uondo oy} ‘019z [enbe serwrwInp JInoj [ Usym) 9SIMISYI0 0I9Z 0} [enbe
pue K[earjoedses seduryoxe uordo JI04 MoN pue OijeJ ‘erydepellyd ‘UedLIOWY 89U} U0 Sepel} uojdo o1} Usym auo 03 [enbe sa[qeLIBA ‘SoTUIMUND
ASAN XASd XTIHd XHNV Pue ‘esimIayjo oi1az 03 [enbe pue ‘3urysi] uorpdo jo owir oy} e aSueyoxe bepseN o3 uo seper} 3003s Suld[1epun
9} uaym ouo 07 [enbs ojqelieA AWWND B AWwWnp 3201s (JSVN ‘A[Snosue)nuiis palsi] ate sind pue S[[eo [30q Usym o1oz 0} [enbe pue ‘pojsi|
Buraq aae sjorIJU0D [[BI AJUO UsYMm 9UO 03 [enbs s[qerIes AWwnp ® Kwwnp A[uo-[[e) papels Apiqnd suresaq 4SI1 ULIT] oY) 9ouls pasde[d aary 18y}
sAep Iepualed Jo Jequinu oy} Jo wylrreso] [einjeu ayj (V)50 ‘SIe[op €86 JO SuLIe) ul pessosdxe ‘uorjezijejides jodewr S,ULIL] oY) JO WIYILI
-8307 TRINJRU oY} (YZIS)S0] :0ae so[qelieA juspuadepu] ‘Xepul bepseN—XHNV-HSAN Po1ySom-an[eA ‘pouriquiod oY} aie pasn SUInjol joxIey
*(8unsty uworydo Jo Aep ay3 st ) porried [9 — T 03 Q0T — "] 9U} I0A0 POJBWIIISO [OPOW YIBWIDOUS( B YIIm A30[0poyjowl (GEET) I9UIBA\ PUB UMOIG
o3 Sursn pendwoos axe sYy) "(surdnois orjojrrod ou) sSursi] [enprarpur Suisn (Yy)) UINJad [BULIOUQE SATJBRINWIND 8} ST o[qeLIBA Juapuadep oy,

UV Aep-1IT 9Y) JO [OPOJ\ [BUO0I}09G-SS0X)) Jedur-3daosaju] Suryoimg
IA ?19BL



509

The Effect of Options on Stock Prices

‘uoryedrjroads sty ur juesaxd werqoad AjLreeur[joorynur 9[qIssod B S9)BOIPU] ##
A[oAryoadsaur ‘s[oas] Jusdted (T pPUB ‘G ‘T 9Y)} 1B OIOZ WIOI] JUSISJJIP A[[EO1ISIIR)S 9YBITPUT 4 ‘su “woss

[o¥0] [221] [gg0] [880] [6%°0] [gg0]
88710 0LLE0 G8TIT'0 6382°0 L8ST°0 28810 A
#2+[38°C] sxx[G9°G] s LV €] #5:6€°€] sx+(89°€] #2+[03"€]
1888°0 €50L°0 S086°0 19180 0968°0 11880 T
sxxL'GE sx6 LS s#x1 GG #%xx9°LC #5:x9°08 w551 GG Y
9280°0 2080°0 6330°0 06100 88300 9610°0 -4 peisnipy
(Iequnu uorIPU0d)
V/N V/N ##9'89 ##6°8F $9'¢ % £LIEOUI][00 T0F 9],
++[81°2] #+(20°]
— — 8GT10°0 — 25100 — Awrnp wordo FSAN
[6070-1 [80°0-]
— — 6%000°0— — #%000°0— — Awwnp uworydo XHSI
[g91] [8g'1]
— — 98800°0 — $9800°0 — Aurwmp wordo XTHJ
[8%°0—] [0g°0-1
— — 19300°0— — $L300°0— — Lwwmnp wordo XTWV
«[LL°T-] wx[L6'T—]
— — LOTO'0— — 00T0°0— — Lwrwnp 0038 GSYN
[zL70] [z11]
— — SI%00°0 — — §500°0 KLurwmp Auo-{ren
[61°0] [es0]
— — 18000°0 £8100°0 — — (FOV)307]
[gL0-1 [80°0]
— — 0£300°0— 35000°0 — — ("Z18)3071
#55(68°€—] 5[ 18F—] [g¥0] [¢g0-] #4316 —] #x+[8L°9—]
0010°0— 0210°0— 2630°0 9630°0— €810°0— $910°0— 3deorejur yojIms-3s0g
+%2[G0°G] #42[G1°G] [66°0] [¥1°0] [ €9'F] #4:68°C]
£630°0 8%30°0 2990°0 02800°0 %300 £610°0 ydeorequr yojims-o1g
63/90/18—21/31/08  6%/90/18-31/31/08  63/90/18—31/31/08  63/90/18-31/31/08  63/90/18-31/31/08  63/90/18-31/31/08 93ep yoyims [ewdQ
856 €811 3361 2261 7261 ¥z61 SUOIJBAIdSO JO “ON
(werpow < HZIS) (s1e9f ¢ < HOV) opdureg [ng sdureg
AuQ swarg Ie8re] A[uQ suLILg 1opiQ
(9 (9) #) ()] (@) (1)

ON [9POIN




510 The Journal of Finance

the best fit for the data when these two variables are included in the X
matrix. The results are presented in the third and fourth columns of Table VI.
The switching intercept model (1) still provides the best fit for the data, but
the coefficients of the switching intercept are now insignificant. As shown in
the table’s bottom portion, this problem is likely due to the presence of multi-
collinearity between AGE, SIZE, and the switching intercept. Without addi-
tional testing, it is not possible to determine whether the switch continues to
be significant after accounting for the underlying stock’s AGE and SIZE. I
use two tests to overcome this multicollinearity problem.!3

The first consists of reestimating equations (1) through (3) for the sub-
sample of older firms, and also for the subsample of larger firms. A firm is
deemed “old” if it has been publicly traded for at least five years at the time
of its option introduction, and “large” if its SIZE is higher than the median.
If the switch is unrelated to the advent of younger, smaller firms in the
latter part of my study period, the optimal switch date in equation (1) should
remain in the vicinity of 1981, and equation (1) should continue to outper-
form equations (2) and (3) for each of the two subsamples. The results pre-
sented in the fifth and sixth columns of Table VI readily support this
conjecture. Even in the case of more seasoned and, alternatively, larger firms,
the price effect switches from significantly positive to significantly negative
around the usual 1981 period. Equation (1’) also continues to provide the
best fit for the data when compared to the two alternative specifications.

For the second test I compare the CARs of each sample firm in the pre-
switch period with the CARs of one control firm in the post-switch period
that is closest in AGE and SIZE. If the regime switch is indeed unrelated to
the AGE and SIZE of the underlying firm, CARs should be positive in the
pre-switch sample, and negative in the post-switch sample, and the mean
pairwise difference between the post- and pre-switch CARs should be signif-
icantly negative. Table VII presents these results. The first column in Table VII
presents the benchmark results for 11-day CARs computed from individual
listings. Even after matching by AGE and SIZE, CARs continue to switch
from significantly positive to significantly negative in 1981. Additionally,
the mean pairwise difference between the two subsamples is negative at
better that the 1 percent level. As I decrease the width of the event window
toward three days, I find results that are qualitatively similar to the bench-
mark case, except for the three-day event window when post-switch CARs
are negative although insignificant. Results for the three-day window are
shown in the second column of Table VII. Even in this case, however, the
mean CAR difference between post- and pre-switch samples remains signif-
icantly negative.

The evidence presented in this section shows that the switch in the price
effect of options is not related to the type or trading place of the typical
option contract, nor to the AGE, SIZE, or trading place of the typical under-

13 T thank the referee for suggesting these two approaches.
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Table VII

The Effect of AGE and SIZE on the CAR Switch:
A Control Firm Approach
This table compares the cumulative abnormal returns (CARs) of each sample firm in the pre-
switch period with the CARs of a control firm in the post-switch period that is closest in AGE
and SIZE. AGE is the number of calendar days that, at the time of option introduction, have
elapsed since the firm first became publicly traded. SIZE is the value of the firm’s market
capitalization, expressed in constant (1983) dollars. To match each sample firm with a suitable
control firm I first divide all firms into “old” and “young” AGE groups, using five years as a
cutoff AGE. For each sample firm in the pre-switch period I then select a control firm from the
post-switch period belonging to the same AGE group, and whose SIZE is closest to that of the
sample firm without being different by more than 20 percent. From the 258 pre-switch obser-
vations, only 213 meet this 20 percent criterion (N). The remaining 45 (mostly firms listed in
1973-1974) were too large to find a suitable “match” in the post-switch period. CARs are com-
puted using the Brown and Warner (1985) methodology, with a benchmark model estimated
over the [L. — 100 to L. — 6] period (L is the day of option listing). Market returns used are the
combined, value-weighted NYSE-AMEX-Nasdaq index. The appropriate test statistics are shown
in brackets below the point estimate, along with significance levels. For mean returns the test
statistic shown is the usual ¢-statistic. For median returns I show the Wilcoxon sign rank
statistic.

CAR Estimation Window

11 days 3 days
Pre-switch period: 1973-1980 (N = 213)
Mean firm SIZE ($million 1983) 1,553 1,553
Median firm SIZE ($million 1983) 1,048 1,048
Mean underlying firm AGE (years) 26.3 26.3
Median underlying firm AGE (years) 19.6 19.6
Mean CAR 0.0298 0.0099
[5.57]*** [3.92]#**
Median CAR 0.0203 0.0089
[25.5] [19.5]%#*
Post-switch period: 1981-1995 (N = 213)
Mean firm SIZE ($million 1983) 1,590 1,590
Median firm SIZE ($million 1983) 1,052 1,052
Mean underlying firm AGE (years) 23.2 23.2
Median underlying firm AGE (years) 19.2 19.2
Mean CAR -0.0093 -0.0033
[-1.88]* [-1.34]
Median CAR —0.0094 —0.0026
[—18.5]+* [-11.5]A
Pairwise comparison of the two periods (N = 213)
Mean (post-switch CAR less pre-switch CAR) -0.0391 -0.0132
[—5.27]#++ [—3.59]w+
Median (post-switch CAR less pre-switch CAR) —0.0322 —0.0081
[—32.5]+** [-14.5]*

#kkwk %A Indicate statistically different from zero

respectively.

at the 1, 5, 10, and 15 percent levels,
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lying stock. It should be noted, however, that these independent variables
are only several of the possible firm characteristics that could be responsible
for the difference in the price effect of options. To assess the robustness of
this conclusion I repeat much of this section’s analysis with nine-, seven-,
five-, and three-day event windows. I also group observations into day-of-
listing portfolios, by averaging CARs, SIZE, AGE, and all dummy variables
across all firms with identical option introduction dates. I then repeat most
of my tests with CARs computed using decile-based size-matched portfolios
instead of the value-weighted market index. Overall, the results are remark-
ably robust to any such changes in methodology: Regardless of the event
window, grouping method, and CAR computation method, specification (1')
continues to provide the best fit for the data, and the optimal switch date
remains in the neighborhood of June 1981. Corrections for multicollinearity
also yield the same qualitative results. The only departures from this pat-
tern occur when CARs are computed over the shorter three-day (and in one
instance five-day) window, in which case the global maximum of the likeli-
hood function in equation (1’) occurs in 1995. However, even in these in-
stances, the likelihood function exhibits a second, local maximum around
1981. Using a likelihood ratio test one generally cannot reject the hypothesis
that the local maximum is in fact the function’s true maximum.'* When
equation (1') is reestimated at the 1981 local maximum, the usual result
pattern emerges even for the shortest event windows.

III. Discussion and Conclusion

This study demonstrates that cross-sectional variations in the price effect
of option introductions are best explained by a two-regime, switching means
model. The CARs are drawn from a positive-mean distribution prior to 1981,
and a negative-mean distribution thereafter. Cross-sectional variations in
underlying firms’ AGE and SIZE are mere proxies for the time regime, and
have no direct impact on CARs. Nor does the switch seem to be related to
temporal patterns in the type of option contracts being listed, or to changes
in the trading place for options or their underlying stocks. The switch could
however reflect changes in other firm characteristics, which are not explored
in this paper.

Although the reasons for this regime shift are not immediately apparent,
one promising area for further research remains the market completion hy-
pothesis of Detemple and Jorion (1990), who suggest that the introduction of
stock index options on April 21, 1982 effectively completed the markets and

14 For example, when I use three-day CARs based on the market model and individual list-
ings, I find that the global maximum of the likelihood function of equation (1') moves to October
1995 when AGE and SIZE are included in the X variables. Nonetheless, a local maximum is
present around the familiar 1981 period and the hypothesis that the “true” maximum is in fact
the 1981 maximum cannot be rejected at conventional significance levels (A = 1.80, p ~ 0.25).
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allowed investors to span the relevant state space. Under this hypothesis
the price effect of options is positive prior to the index option introduction,
but should subsequently vanish. Consistent with this hypothesis, the au-
thors find positive CARs prior to April 1982, and statistically insignificant
CARs after that date, although the period they are able to analyze ends in
1986.

Another possible reason for the switch stems from an examination of the
regulatory environment of standardized options trading. After an SEC-
imposed moratorium on new option listings during 1977 to 1979, a study
recommended a number of substantial changes in the operating procedures
of option exchanges. These changes were implemented during 1980 and 1981.
They generally imposed more stringent margin restrictions for option deal-
ers, and severely limited the use of deceptive sale practices in marketing
options to unsophisticated investors. Under this hypothesis, the positive ef-
fect during 1973 to 1980 might reflect some sort of regulatory inefficiency
during that period. However, the price effect should vanish with the imple-
mentation of new regulations in 1980-1981.

‘Under both the market completion and regulatory change hypotheses, the
price effect of options should be close to zero after 1981 or 1982. Although
this implication is not supported by the results obtained in this paper, one
cannot necessarily conclude that both hypotheses should be rejected. Rather,
this fact merely suggests that if either of these two hypotheses is true, a
different factor must be responsible for the negative CARs observed in the
post-1980 period.

One such factor remains the dissemination of unfavorable information by
informed traders who found it difficult to establish short positions before
options were introduced. Under this explanation, a negative information ef-
fect would affect stock prices adversely throughout the sample period when
option trading is introduced, but the measured positive reaction before 1981-
1982 reflects a dominance of the market completion or regulatory ineffi-
ciency effects during that period. The lack of a cross-sectional relation be-
tween CARs and the underlying firms’ AGE and SIZE is not necessarily
inconsistent with this information hypothesis, because AGE and SIZE might
not adequately reflect the extent to which shorting is difficult in the absence
of options. Future research could try to identify better proxies for the sever-
ity of short sale restrictions, in an effort to increase our understanding of
the relation between short sale constraints and security prices.
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