Chapter Eight
PERFORMANCE OF THE OPTIONS MARKETS

A, Introduction

Five securities sachanges currently trade options in the United States: the
American ("Amex"), New York {"NYSE"), Philadelphia {“Phlx"), and Pacific {"PSE") Stock
Exchanges,and the Chicago Board Gptions Exchange ("CBOE™). Each ol these exchanges
trades opticns on individua) equity securities and on steck indexes. 1Y The NYSE and
PSE each trade one stock index option, the New York Compotite ("NYA™) and the
Financizl News Composite ("FNCI*) indexes, respectively. The Amex, CBOFE and Phix
cach trade several stock index options: the Major Market ("XMI"), lastitutionel {(*X 11"},
Computer Techaplegy ("XOC") and Qil ("X OI") indexes on the Amex; the Standard &
Poor's 100 ("CGEX") and 500 ("S$PX") inde¢xes on the CBOE; and the ¥Value Line ("X¥L*},
Gold and Silver ("X AU, Utility ("UTY ") and Over-the-Countar {"XQC") indexes on the
Phlx. 2/ In addition, the Amex and CBOE list several interest rate options, and the
FPhlx trades options on eight Morgign ¢urrcncics,

The total combined volume ol the options ¢xcharges exceeded 287 million
contracts in 1986, The CBOE, by volume the largest options exchange, accounted {or
approximately 62% of the 1otal combined volume. The largest index option contract by
volume, the GEX, traded more than 113 million contracts in 1986, In comparison, the
AMI, NYA, and XYL indexes had volumes of 17.8, 2.7, and 1.2 mitlion contracts,
respectively,

The Amex, NYSE, and Phlx employ modified specialist systems Mor gptions trading,
Each option is assigned to a specialist, who is responsible lor maintaining & lair and
orderly market and for handling orders placed in the Timit order book. Additicnal
market making is provided by regisiered options traders {"ROTs™), who trade on the
floor for their own accounts, 3/ In contrast, the CBGE and PSE do not use spécialists,

1/ The ability to trade options on an individual eligible exchange-listed stock is
assigned to a particular options ¢xchange purswant to an allocation plan adopted
by the optlons exchanpgss in 1980, With a limited number of exceptions,
standardized options on cxchange-listed stocks are traded an onc exchange only.

I

] S1ock indexes on which options are traded are subject to classification by the
Commission as etther "broad” or "narcow” based. In 1982, when the Commission
originally approved exchange proposals lo trade gpiions on groups of securities, it
distinguizshed between securities groups composed ol a relatively large number of
well-capitalized stocks representing diverse industey sectors, and smaller indexes
composed of stocks representing a particular industry group. Options on these
Iatter indexes, referred to as nartrow-based or "industry” stock index options, are
subject to lower position limits and higher margin levels than are broad-based
index options.

3/ ROTs generally are assigned by an exchange to make markets in onc or mors
particular classes of options. Exchange rules requiré ROTS 1o ¢ngage in a course
ol dealinps reasonably calculated to contribute to the maintenance of a fair and
orderly market. Se¢, ¢, Amex Rule 958, Throughoot this Chapter use of the
word "market maker® includes ROTsexcept where ths context indicates otherwise.
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Instzad, each option has a crowd of market makers trading for their own accounts, with
an cxchange ofTicial, called an Order Book Oficial ("OBO"), handling the limit order
book. The size of the crowd varies depending vpon the activity in the gption, with
more actively traded options attracting a greater aumber of marker makers. In both
systems, floor brokers represent public customer orders on the options Floor. Eegardless
of whether an ¢ptions exchange emplovs 2 specialist or market-making system, zall
eachanges seek to provide continuous 1we-sided markels in their listed pptions.

During the week ol October 19, 1987, the turbulence cxpericnced in the markels
for the underlying securities had a substantial negative cffect on the order execution
facilities ol the options exchanges, the exchanges"ability to provide conlinuous markets,
and the perfermance of markel makers. Probiems expericnced at the oplons exchanges,
however, were nof related primanily 10 increased volume during the week., Options
volume on Qeotober 19, whils heavy, did notapproach the record volume experignced an
Qctober 16, when a number of stock index and cquity option ¢ontracts ¢xpired. In lact,
duzing the week of Ocrober 19, options volume declined, especially in the stock index
gptiens. 4/ Rather, problems eaxperienced at the options exchanpes stemmed from a
variety of laclors, including prige volatility 1a the equity marketplace, the inability of
options markct rnakerstoobtain reliable information concerning the pricesof underlving
stocks, 5/ their inability to hedge options positions in the futures and cquity markets,

4/ Contract volume on the options exchanges on Octeber 16 and 19-23 was as

follows:
CBOE CBOE {BOE
DATE OEX Other Products Total
I/ 16 1,162 458 771,994 1,934 404
10,19 405, 12% 640 665 1,045 793
1320 2Rd &40 523,905 A0k 545
10/21 135,755 593.7T4% 929507
1G/22 196,171 352,148 548,319
13/23 153,701 273.649 427 330
Amcx Amcx Phix F5I NYSE
MM Total Teotal Total Total

10/16 144,336 633,132 184,896 202,257 19,500
10719 63576 518826 142816 140,138 15239
10/20 27,147 426,192 149543 118589 14871
1021 30,154 417,993 130,853 128548 16,11
10722 13,401 2ol 489 83.157 38,370 11,700
10/23 11,553 190,890 36,832 67,805 9,255

5/ The question of the reliability of NYSE gquotations during the market break is
discussed in Chapter Seven of this report. The importance of these quotations to
matket makers trading in 2 derivative product is twolold: the quotes must be
technically retiable (e, they should ve rapidly disseminated {rom the primary
underlying market to securitics information vendors), and they must be useful in
predicting whether an of fsetting stock order to balance an options position
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and the proliferation of strike prices as the market valoe of all equity securitics
decliped.

Between October 19-23, the options exchanges responded to conditions in the
underlying primary markets with a number of actions that affected the ability of public
¢ustomers fo teansact business in the opticns markets and influenced options pricing.
These actions included adding a substantial number of pew options series, allowing
protracted opening retations 10 saome stock index options, and restricting the availability
ol exchange avtomatic ¢xecution systems. Each of thése conditions is discussed in
detail below. These discussions are followed by a review of market maker perfermance.

B. Exuchange Operations
1. Tradlog Halts

Options floor ofCicials on each of the options ¢exchanges have discretion to halt
trading iz any option contract in the interest of maintainiag a fairand orderly market.&/
On the CBOE, for ¢xampie, in deciding whether to halt trading, floor efficials may
consider whether (1) trading in the undeclying security has been halied or suspended;
{2) the opening of the underlying security has been delayed; or (3) other wausual
conditions or circumstances are present. Daring the week of October 19, the options
exchanges called trading halts in nearly 100 different options at various times as a
result of volatility, order imbalances, and trading halts in the primary markets for the
underlying scouritics.

On October 19, CBOE officials called short trading halts in three equity options
and halts lasting several hours in theee other classes following trading halts in the
ptimary markets lor these securities. Similacly, the Amex, PSE, and Phlx ¢ach halted
trading in on¢ ¢xchange-listed equity optien. 1o addition, the Phlx called several
trading halts in 1ts XYL index option becawss the exchange was unable 1o obtain
accurate index prices from the vendor that calculates and disseminates the index value,
Because of the volatility in the prices of the stocks that comprise the XYL, the vendor
was unable to calculaie the index for 2 1/2 hours on Ocrober 19, from approximately
I0:30 a.m. 7/ to 1.00 p.m., and then Cor short periods from 2:15-2:22 p.m. and from 3:22-

reasonably can be expected to be executed a1 the quoted prices when a stock
order arrives at the NYSE MNgor. For ¢xample, assums that the NYSE quote {or
XYZ is LU0 bid te 111 ask at 10:00 s.m. Evea if that quoie is aon accurales
representation of the NYSE market in XY Z as of 13:00 a.m., if an options market
maker, when secking to effect an of f5etting stock transaction, is con¢erned either
that (1) there will be delays in sending a stock order to the NYSE or, gven
absent abnormal delays, (2) the quote may change drastically {¢.g., 103 bid to 104
ask) before the stock transaction is ¢xecuted, the market maker may conclude
that the quotes are "useless™ for his purposes. As discussed at length nfra, on
October 19 and 20 index options traders also Maced problems 10 pricing stocks in
which trading was halted.

&/  §Seg CBOE Rule #3; PSE Rule ¥I, Scction 3% a); Amex Rule 918{b); Phlz Rule
1347(b}; and NYSE Rule 717,

1/ Al times are Eastern Standard Time {"EST").
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325 p.m. Becavse of the unsvailability of the index value, XYL trading halied at 11:04
am. after opening at 10:09 a.m,, re-opened at 1:45 pm_, and halted again at 2:30 p.m,
for a 15 minute period. &/ Although no trading halts were called in the Phlx™s XALU
index option on Octaber 19, the option did not open until 1{:30 a.m. becanse Newmont
Mining, which alone accounts for more than 10% of the index's weighted value, did not
open o0 the NYSE until 1122 a.m. 9/

Trading halts on all exchanges increased dramaticzlly on October 20, At the
CBOE, trading was halted in 22 equity options and in the QEX 2nd SPX index options
For perieds ranging from 1/2 heur to appreximately 3 hours. Equity ontion trading halts
gensrally were called in response to indications from the primary market that trading
had haltzed in the underlying security or was otherwise impaired due 1o order imbalances
12/ In the gase of OEX and 5PX, trading on the CBOE was halted at approximately
i1:54 a.m. because it appeared that trading in more than 20% of the indexes” underlying
stocks had halted, 11/ and that the WYSE might call a Moor-wide trading halt. The
OEX and 5PX halts lasted wati] approximately 1200 p.m., at which time bath indexes
went throuph re-opening rotations. 12/ Simdlarly, the Amex and WYSE halted trading in
their bread-bated index aptiong on the marning of Detaber 20, Trading in the XMT and
NYA index options halted at 11:33a.m_and 12:29 p.m, respectively, because of trading
halts in more than 20% of the underlying 2quity issues, 13/ A re-opening rotation in
XMI began at approximately 1:15 p.m., lasted ten minutes, and {ree trading resumed at
approximately 1:25 p.m. Trading in the NYA resumed at 1:16 pm. The Amex z2lso
halted trading at 11:46& z.m. in its XII and XCl index options. Both options re-opened
at 1:15 p.m. In additior, the Amex delayed the opening of one equity option and czlled
trading halts in 22 others.

The other optians exchanges experienced the same dif ficultics on October 20, On
the PSE, trading halted 1o the FNC] index option from 12:11 p.m. to 3:50 p.m. because
stocks that accounted for mare than 20% of the FNCI's index value were not trading.

B/ The vendor that calculates the XYL index value for the Phlx also provides an
index calculation to the Kansas City Board of Trade ("KCBT®), which trades a
[utures contract on the XYL, The KCBT, however, did noc stop trading in the
XYL contract on Octobar 19, apparently using the last dissceminated value from the
vendar during these time peripds to price its futures ¢ontract, Seg KCBT spread-
premium discount chart in Appendix D,

Q/ As a narrow-based industry index, the X ALl is prohibited from trading if stocks
accounting for more than 10% of the index's current value are not trading. Sec
Phix Rule 10474,

19/  Altheugh in almost all instances trading halts were called on the CBOE for these
r¢asons, in one case a halt wars called becauwse the market quote disseminated in
the primary market was questionable in the opinion of CBOE officials.

11/ CBOE Rule 24.7 requires the exchange to halt or suspend trading in a broad-based
market index under thess circumstances,

Soe discussion of trading rotations ar 8-5, 1nfrg.

k

§¢¢ Amex Rule 918C,
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The PSE also halted trading in 23 equity options because of halts or other problems in
the markeis for the naderlying securitics. |14/ Trading in the X¥VL index option oo the
Phlx did not begin until 10:30 &.m. because of delayed openings in the stacks that
comprise the index. XVL trading then was halted [or the rest of the day at 1201 p.m.
becanse trading in more than 20% of the index’s underlying stocks by weighted value
was halied or suspended 15/ and, even after the underlying securitics had commenced
trading again, the vendor of the index value was unabie to calculate the index value
accurately. The Phix also halted trading in Newmont Mining From 12:00 p.m. to 2:30
p.na., and delayed the opening of Honda until 1130 a.m., because of delayed openings and
pricing problems on the NYSE. |§/ Trading in Phix's XAU index did not begin untii
330 p.m. because Newmont Mining stock did not open for trading until late afternoon.

Aflter October 20, 1he number and length of trading halts declined. By Friday all
exchange-listed index options were open [or trading the entire day [ollowing the
completion of opening rotations.

2. Trading Rotatlons

As stated previpusly, an equity option may not open lor trading unlil there has
been an opening transaction in the undeelying security on the principal exchange where
it 15 traded. |7/ Opening rotations in index options, however, may COMMERSE 2§ 5000
as practicable after 9:30 am., regardless of conditions ia the underlying markets. 18/
Equity and index options are opened by means of trading rotations held at the opening
of trading cach business day in order to achi¢eve & uniform opening price in each series

14/ Of these 23 trading halts, three lasted less than 40 minutes, twp between 40
minutes ard one hour, cight between -2 hours, [ive between 2-3 hours, two
between 3-4 hours and three longer thao Four howrs.

15/ Asa broad-based market index, the XVL is prohibited from trading under these
circumstances. Se¢ Phlz Rule i047A, The KCBT halted trading in its XYL futures
contract from 12:3% pom. to LIS p.m. on Oetober 20 when the CME halted trading
in it SPZ futures contraet.

14/  On October 20 Honda's opening on the NYSE was delayed until 10:27 a.m. and
then opened four points downs. Pricing problems on the NYSE in Newmont
Miring were related to a proposed takeover of the corporation pending at the
time of the market break.

17/ Exchange officials may elect to proceed with an opening rotation despite
conditions in the primary market il they determing it is in the best interest ol a
fair and orderly market 1o do so. Sgg. R, CBOE Rule 6.2: Trading Rotations,

{8/ Exchange rules provide for 9:30 a.m. openings of index options in order to
coincide with index trading in the Futurcs markels. Oplions exchanges may
continue trading in ind¢x options for a1 on¢ and one-hall hour period alter
opening totations pelore exchange rules requiring teading halts become applicable.
S¢e CBOE Rule 24.13; Amex Rule 918C{a); PSE Rule XXI, Sectipa 10; NYSE Rule
TN AY, and Phla Ruile 1047A(D).
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of an option class. )9/ Bwuring = trading rotation, bids, offers, and transactions may
occur anly in one or a lew specificd option series at a time, and trading may not ogcur
It any scrics until it has been reached in the rotation. All exchanges attempt o
complete opening rotations as quickly as possible in order that [ree trading may
commence shortly after the apening of an exchange. Asdiscussed later in this chapter,
free trading may be viewed as critical to the el Tectuation of ceriain options straicgics,
including hedging,

TFrading rotations at the CBOE were delayed and in some instances signilicantly
lengthseed on October 19 and 20. Becavse of delayed stock openings, opening rotations
were delayved in 15 equity options classes on Oc¢tober 19 and in one option, IBM, on
Oetober 20, 1n contrast, epening rotations began on time in OEX and 5PX, ¢ven though
a number of the indexcs' component securities were pot yet open on the NYSE
Rotations in OEX and 5P X took substantially longer tocomplete, however, awing in part
to the proliferation of new strike prices. On the morning of Qctober 20, the CBOE
made an additional 112 OEX series eligible for trading (bringing the total number of
QEX series to 272), 1n order to accommodate trading interest at prices which mirrored
the declipe in the cash valoue of the index. The CBOE also madified its trading rotation
procedurcs in OEX and SPX beginning on Gotober 1%, zo that calis and puts 1o cach
serics could be gpened separatcly, thereby concentrating market maker participation in
ene Options serics at a time. 20/ On Octobgr 19 and 20, opening rotations in QEX 100k
approximately onc hour and 32 minutcs and two hours and 24 minutes 1o compleote,
respectively, as compared to the average completion time of 12-15 minutes. CBOE
officials have stated that CEX rotations were wnusually loag because of the number of
orders in each series that had to be executed, the difficulty market makers had in
pricing certain option series, and the number of seri¢s which had 1o be calicd lor
opening. In addition, on October 20 it appears that the lack of marker maker
participation in the opening rotation in OEX made it more dilfTicult to attract bidsand
ol fers, 21/

A number of "second” rotations were called in the CBOE's stock index options and
in several of its individual equity options on Ociober 19 and 20 because of extreme
volatility in the prices ol the nnderlying securities. 22/ As a result, periods of {ree

19/ Rotations may bc used al other times as well, but nsually are employed only at
the ppening of trading, and at the ¢los¢ in ¢xpiring opiion contracis.

20/ Atthe CBOE under normai market conditions, put and call contracts in near-term
OLEX contracts are opened simueltancously with the Far-term contracts, thereby
allowing markct makers to hedge the risk they assume in cstablishing near-term
positions with of £ setting transactions in Curther-out sezies and shortening the time
necessaTy to complete the rotation.

See discussion of market maker participation jnlrg at §-17.

S

On October 19 second rotations occorred in four equity options, OEX, and SPX.
On Oc¢ctober 20 second cotations were called in OEX, BPX and thirteen of the 40
most active CHOE-listed equity options. Many of these second rotations were
actually “re-opening” rotations necessitated by trading halts on the primary
markets and the need in the derivative market to conduct additional opening
rotations as trading halts in the underlying securities were lifted.
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trading were reduced significantly in some options ¢classes, most notably OEX and SPX.
For example, on October 19, alter completing the initial opening rotation at
approximately 11:00 a.m., a second OEX rotation was held which did not conclude until
12:34 p.m., approximately thres hours after the cpening of the exchange. On Octaber
20, the OEX opening rotation was completed shortly before 12:00 p.m., but trading in
the option was then hatted as a result of trading halts in the underlying securities on
the NYSE. At 1:122 p.m. OEX zntered a “"re-opening” rotation which was nat completad
until 3:23 p.m. As a consequence, Tree trading in QOEX on OQctober 20 was limited to 40
minutes at the end ol the day. 23/ Similarly, SPX went throuvgh two consecutive
rotations on the moraing of October 19, and one on the morning of October 20, that
were comparable io length to those occurring in QEX.

The problems the CBOE cncountered in opering options for free trading were not
unique but appear to have been more severe than those experienced by other exchanges.
Throughout the week of October 19 opening rotations in XMI were longer than wsual,
but, with the exception of the rotation occurring on October 22, no opening rotation
took more than ong hour to complete, 24/ The re-opening cotation of XMI alter the
trading halt on Dctoker 20 ook only 10 minutes, compared to two houors for OEX. At
the Phix, opening rotations in its index optiors took only slighily loager to complete
throughout the week of October 19, At the PSE, the FNCI opening retation on October
19 took approximately one hour to complete. For the remainder of the week, however,
the FNCI opening rotation was completed in 1530 minutes. 25/

. ¥Yepdor Capacity Problems

Pricing infarmation Tor all aptions serics is supplicd to market makers and
broker-dealers by independent purveyors or "vendars” of market infeormation. 26/ Prior
to October 19, an individual vendor may have had the data base capacity to store and
disseminate pricing information for approximately 30,000 series of option contracts. This
capacity was ocutstripped during the weck of October 19 as security prices oo the
primary markets declined and the exchanges e¢lecied to make thousands of new strike
prices eligible for trading. 27/ One vendor contacied by the Division stated thal
between October 19-23 it added a total of 10,244 new series to its service. In order to

23/ ODEX opening rotzlions Fer the remainder of the week glso wére unusually long.
Cn Dectober 21 and 23 apening rotations toock che hour to complete;, on October
22 the rotation Lasted more than two hours

247 On October 22 the XMI rotation was not completed until 11:48 a.m.
25/

The disparity between the length of opening index optien rotations an the CBOE
and those of the other options exchanges is attributable in part to the higher
volume in QEX than in the other index options. Opening rotations in SPX,
however, which has much less volume than either QEX or XMI, still were
substantially longer than normal despite anly moderate order lNow.

26/  See Chapler Seven Mor a description of the operations and services provided by
options vendors.

27/ Berween Qctober 19-23, the CBOE, Amex, PSE and Fhix made 4,390, 4,444, 1,500
and 952 new scries eligible Mor trading, respectively.
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socommodate these new Jistinge, at least one vendor elected to delete May, June, and
Sepiember series options, foreign curcency optians, and dually traded options [rom its
service, 28/ Some series were relisted as early as October 30, but not all set1es were
relisted until mid-November. The vendor that provides pricing information for CEQE
and Amex market makers staied that it was able to list all new OEX and XM]1 series
prior to the introduction of Lhese series for trading. CBOE of ficials, however, reported
to the Diivision that they believe that not all new CBOE series were listed on a timely

basis, 29/
4, Order Execution Systems

Both the CEOE and the Amex employ automatic order execution systems to aid

in the execution of small costomer orders in a selected groop of option classes. 30/
The CBOE's Retail Automatic Execution System ("R AES ) currently is available during
periods of free trading in OEX and S5FX, and in a limited number of active equity
aptions, ingluding [BM, Eastman Kodak and General Motors. The Amex’s AUTO-EX
system is operational in XMI and one competitively traded equity option. Both systems
allford public customers the opportunity 10 obtain a puaranteed cxecution at the market
quotie for orders up to ten contracts. Customer orders rovted through RAES arc
cxccuted against market makers whe clect voluntarily to participatc gscontra-brokers to
system arders, while orders sent through AUTC-EX are executed at the displayed
quotations against cither the specialist in the option or a registered options trader
("ROT™ in the crowd. 31/

8/  In all, this vendor deleted a total of 3,717 series between Oorober 19-23. Where
multipiy traded options were invalved, the vendor continued to list each option as
tcading on one ¢xchange anly, and deleied listings For the other markets where it
was traded. EfTorts were made by the vendor to quickly relist those foreign
currency options which had been deieted, because of substantial trading activity
and interest in these oplions.

29/ Dwring this period securities information processors also werg unable to report
accuralely prices in those option series that had three digit premiums.  This
problem affected OEX, SPX, XMI and a small number of equity options. As the
cash value of these indexes and the underlying stock prices of these oplions
declined swiftly, some series became very deep-in-the-money, and some had huge
time value premium increases. Although market professionals have indicated that
the problem dad not cause canflusion Tor them, 1t did cavse difTiculties for options
market maker ¢lcaring Firms attempring to caiculate margins

30/ Meither the PSE nor Phlx has an automated order execution system lor options
trades. The PSE's SCOREX and Phix’s PACE systems provide avtamatic routing
and execution services Tor equity orders oanly. Both exchanges, however, by rule
require their market makers 1o Fill public customer orders in certain option series
to a minimum depth of 10 contracts, S¢¢ PSE Rule ¥I[, Secs. 48 and 79; Phix Rule
LO33(A).

31/ Limit orders on the book which are at the same price as incoming system orders
are guaranteed exccutions at the same price as system arders in all options in
which AUTO-EX is available, and in all equity aptions (¢xcluding 1BM) in which
RAES operates. RAES does not protect public customer limit orders an the OEX
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Both the CBOE and the Amex impose certain obligations on participating market
makers in order to ensure executions on a continuous basis. The CBOE requires that
market makers who sign onio E AES in groups participate in the system on & continuous
basis for the duration of the week in which they sign on, and throughout the following
expiration week. The Amax imposes somewhat lessstringent obligations, requiring ROTs
to remaio io the trading crowd for the majorily of any business day in which they zign
onte the system and on the fallowing expiration if the ROT has participated in AUTO-
EX on any day that week,

During the week of October 19, neither AUTC-EX nor RAES was operated 1o its
fuilest capacity, and both systems experienced a downturn in the number of market
makecrs who were willing to participate in system trades. Prior 1o October 19, RAES and
AUTO-EX cxecution Facilities ware available in gear term, ai-the-money scrics, which
generally are the most actively traded options series. Orders executed throogh these
systems accounted for a significant percentege of total customer volume in the selected
classes. For cxample, from Jaouary through September 1987, QOEX customer orders
executed theoupgh RAES constituted an average of 206% of all public ¢customer QEX
orders, and XMI orders executcd through AUTO-EX were 5.6% of total customer XM
volume, Throughout the week of October 19, however, the number of contractsexecuted
through these systems declined dramatically as volome aon the options exchanges dropped
and the CBOE and Amex elected nol to make at-the-moncy or in-the-monecy serics
available for automatic execution. 32/ On the CBOE, no OEX or OEZ puts 337 were
available on RAES from October 19-21, and the only scrics which were glipible for
automabic gxccution al any time during that week were far qut-ol-the-money. Hoth
exchanges delcted from their systems contracts with large premiums, 34/ and thereby
declined to require their market makers to asseme large risk positions by buying aor
seliing deep-in-the-money contracts. For the peried October 118, approzximaiely 20% of
all customer QEX arders were execeted through RAES, as compared to 6.6% during the
wesk of October 19

In addition, both exchanges had difficulty in attracting market makers 1o
participate 10 these systems. Before the opening of the options market on October 19,

book, hawever.

32/ Contracts exceuted through AUTO-EX doring the week of October 19 were as
follows: October 19- 3,760, October 20- 693; October 21- 1,145; October 22- L1
and October 23- 37, [n comparison, during September 1987 AUTO-EX executed an
average of 5,881 contracts per day. RAES OEX volume ligures (or the week show
g similar decling: betweesn Qcrober 19 and 23, 5,692, 1,148, 8,061, 2,566, and 2,430
contracts were executed, respectively. In comparisen, the average daily number
of OEX ¢ontracts executed through RAES from October 1 through Qclober 1§,
1987, was 34,114

23/ The CBOE designated all new series added to OEX during the week of Ootober 19
"DEZ" 10 order to Facilitate their listing in the Opiions Price Reporling Authority
("OPRA"), an independent vendor of options pricing inlformation.

34/ At the CBOE, series having premiums greater than $10.00 were in almost all
instances removed from the system.
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CROE officials were infarmed that their market makers would not voluntarily participate
in RAES uniess they were released from their obligation to zemain on RAES for the
duration ol the week and throughouot the next expiration week. Pased on rhis
information, the CBOE decided to waive the customary participation requireéments,
Despite this relaxation, the level of market maker participation in RAES for OEX
dropped by 75% between October 19-23, 357 Market maker participation in RAES in the
fifteen equity options using R AES alse declined, from ae average of 57 marksat makers
participatiog per day from Oc¢tober 1-16, to 14 market makers per day from October 15-
23. The Amex experienced a similar decline in ROT participatior. During the week of
Cctober 19, between two to Mour ROTS, in addition to the specialist, participated in
AUTO-EX tach day. By comparison, six ROTS were on AUTO-EX each day in addition
te the specialist during the week ol Octobear 12,

Finally, because neither system can be used while the option is in a trading
ratation, small costomer orders could not be routed automatically to the exchanges and
¢xecuted through RAES and AUTO-EX for extended periods ol time during the week of
October 19. Rather, they had to be delivered 10 the cxchanges via the order routing
systems of retail brokers and handled by these firms' lloor brokers. In sum, during
most, if not all, ol October 1% and 20, the options small order cxccution syslcms were
functionally closcd beccause of trading rotations and because those series with the
greatest public customer intezest were removed from these systems. In addition, many
market makers and ROTs ceased to participate in system trades.

<. Market Maker Performance

1. Introducilon

Market maker performance on the options ¢xchanges can be measured by a
number of factors, such as the price or "premium® charged for any given option
contract, the spread between the bid and the ask, the number of market makers trading
in a particular options class and their willingness to assume positions of size. Qptions
market making performance, ia turn, is influcnced by an equally wide range of Factors,
including the volatility and price of the underlying security, the availability of accurate,
timely information concerning prices and conditions in the pritnary market, volume 2nd
order fiow, institutional and customer participation, and the availability of efficiently
priced hedging vehicles. Under normal marcket conditions, Le, when thers 15 relatively
little or no price instabitity in the underlying market and reliable information is
disscrminated quickly across markets, markel maker performance in the options markets
generally is characierized by low premiums, narrow spreads and a high level af market
maker participation at least in the more active eplions.

35/ The CBOE estimates that prior to October 1%, over 400 market makers
participated in RAES in QEX nn any given day. During the week of Octaber 19
market maker participation in RAESsteadily declined. On October 19, 178 market
makers were signed onto RAES at the opening of the exchanrge. This aumber fell
te 154 by the close of trading. On October 20, 21, 22 and 23, approximately 14,
95,92 and 46 market makers were participating in RAES at the close of trading,
respectively, fn comparison, on Janvary 23, 1987, a day in which the stock
market also experienced extreme price volatility, 422 market makers were signed
onto RAES. Thisnumber declined on January 26 {the l'ollowing Monday), drepping
to 183,
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During the week of October 19, market making performance on the options
cxchanges was reduced considerably in reaction to velatility in the underlying markets
and conditions in the futures markets, The quality of ¢xecutions, particularly on
QOctober 20, varied dramatically and was substantially inferior to pre-market break
performance,

i Premiums

Cptions premiums, or the price that the buyer of an option pays and the writer
of an option receives for the rights conveyed by the eption contract, are established by
competitive buying and selling pressore on the trading floor of each exchange.
Fremiums are based on 2 number of Tactars, including the value of the underlying srack
or index, time to expiration, interest rates, anticipated dividends, supply and demand (or
the option, and the volatility ol the underlying stock or index, The Division's review
of options pricing Mor Oclober 19 and 20 indicates that the time value premiums of
certain options, particularly stock index options, increased significantly above historical
levels. 36/ Commission stalf have reviewed the premiums ¢harged in four stock index
options (QEX, XMI, FNCI and X¥L) and also have compared average premiums lor a
randomsample of equity oplions. Attention was focused on actual premiums charged Mor
certain index options because of the relatively iarge public customer participation in
these contracts, their fenction as barometers of the stock market as a whole or of a
particular market sector, 2nd their unique exercise feature, whereby the exercise of an
option i% scttled by the payment of cash, not by the delivery of securities. These
aoption: also were selected because of the increased number of customer complaints
concerning pricing in certain of these indexes during the market break.

a. The OEX Opilon }7/

Duoring the weaek of October 19, premiums charged for OEX optiont increased
substantially in response to price volatility in the markets for the underlying securities,
with the most significant Increases oocuring in put options. Although put option premium
increases can reasonably be attributed in part to the ingreasing intrinsic value of these
options a5 the market declined, the huge incréases in premiums ¢annot be ¢xplained
entirely by thisfactor. Commizssion staff calculated time value premiums for October 19

36/ The value of an option consists of two componeats, intrinsic value ard time value.
[ntrinsic vatue reflects the amount, if any, by which the value of the vaderlying
sccurity or index exceeds, in the cas= of a call, or is less than, in the casc of 2
put, the strike price of the option. An option which has intrinsic valoe is said 1o
be "in-the-monegy.” For cxample, a call with a strike price of 100 and an
underlving value of 120 has an intrinsic value of 20. Conversely, an option is
said to be "out-of -the-money” to the extent that the strike price is greater than
the underlying value, in the case of a call, or less than the underlying value, in
the casc of a put. An "at-thc-moncy”™ aption 18 ang where the strike price equals
the underlying value, The time value premium refers to the amount by which the
option’s premium ex¢eeds the intrinsic value of the option.

3171/ Some data cited in this subsection and subsections b, ¢, and d was generated by
the Commission’s Directorate of Economic and Policy Analysis {"TDEPA").
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and 20 and comparzed these values with a September average, 38/ in order to detarmine
the degree to which premium increascs could be attribotable to factors other than
intrinsic valve, The average DEX put time value premivm for Sepicmber 1987 was 58.46.
Or October 19 this rese o $20.65, and or Ociober 20 to $4662 Commission staff
analysis of OEX premiums charged an October 20 reveals that time value premiums on
that day varied substantially depending upon the time ol execution of particular prders
and the serics involved,

©On the morning of Ogtaber 20, the opening rotation in OEX began at 930 a.m.
and markets were called Tor in 272 serics. As stared previousiy, the number of series
eligible for trading had ingreased dramatically overnight, rising Mrom a total of 160
series listed the previous day, The gpening rotation ook approximately 2 hours and 20
minutes to complete, concluding shortly belore 12200 p.m., and was immediately Mollawed
by a 1rading halt. Premiums charged during this rotation in OEX series that were made
ciigible Mor trading lNor the first ime that morning ("OEZ" series options), as well as in
several OEX serics, appear 1o have been unosvaliy high. The chart below shows the
opening price of certain QEX and OEZ puts on October 20

INDEX TIME
SERIES IIME ERICE  ¥ALUE 39/ EREMIUM 40/
DEC 255 9:32 33 216 16
DEC 310 9.55 B9 225 ]
DEC {90 10:26 30 236 30
NOVY 240 1535 &0 220 ol
NOV 225 11:42 73 219 67
NOY 195 11:53 B3 218 83

As illustrated in the table above, the time value premiums ol serjes which were
opened late in the rotation are noticeably higher than those for series opened one hour
garlier, when the valuoc of the indea was approximately 12-15 points higher. 417

18/ Data for September 21, 22, and 28, 1987, were used for this calculation. These
davs were selected because they represent a time period comparable to the market
break days, e, September 21 was the Monday following an expiration. For both
the September and October Migures, the staff averaged the time valoe premivums in
the November at-the-money series at the opening and at the close of trading. 1n
the case of the Gctober 19 figure, an in-the-money series was wsed Tor the close
of trading calculation becavse no at-the-money serics had been listed and made
available lor trading at that time.

39/ This value was provided by the CBOE and incorporates last sale data Tor those
stocks which either opened late or had halted trading some time during the
roetation, Accordingly, the index valuz avzilable t¢ marker makers may nof have
rellected the acrtual value of ail component securitics.

Each point of premium equals 5100, making a 16 point premium worth $1,600

e B

Data supplied by the NYSE shows that as of 10000 a.m. on October 20, 24 of the
component securitics of the S&PIX0 index had halted trading, representing 48% of
the market value of the index. This ligure decreased ta 10% by 11200 a.m., but by
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Expressed in dollar terms, 2n investor who entered an order to buy 2 November 195 pul
at the openipg price paid 38,500 Tor an option that was 1)% out-of-the-money. In
comparison, if the same order had been executed one hour earlicr, it would have been
ost-of-the-moncy by 13% and may as a consequence have been exccuted at a lower
price. More importantly, in order for the investor who purchased the November 195 puot
to break even, the market would have had to drop an additional 50% (bringing the DNIA
to 880) by Movember 20, when the contract expired. While some of the contracts in the
put series above invoelved customers on both sides of the transaction, a majority of the
contracts were market makers selling to public customers. In additian, some al the
large premiums may have been charged to market makers who were Morced to buy puts
to close out pesitions due to margin calls. 42/

b. The XMI Optiop

XM] time value premiums aiso rose significantiy during the week of October 19
On October 19, the average time value premium for near term, at-the-money puts rose
to $20.08, compared to an average of $13.08 Tor Seprember 1987, 43/ On Ooiober 20,
the average put premium was $83.92, The table below provides data on trades effected
in gertain series executed during the morning of Cctober 20, 44/

12:0Q p.m. had climbed again, to slightly over 30%. Although the index had
reported cash values of 230087, 23172, and 21601, at 10, 11, and 12 o’clock,
tespeclively, Commission staff estimate that the value of the index would have
been 24438, 23027, and 214 B0 at these times if those stocks which had halied
moved by the same percentage as non-halted stocks, and would have cqualed
241,99, 23011, and 21413 il adjusted to include the price at which trading halt
stocks Tirst traded upon the lilfting of the haln

42/  Ininterviews with Commission staff, OEX market makersand CBOE oflicials
identificd a number of factors, seme of which are discussed below, which they
believe were unigue to trading on October 20 and influenced the pricing of
CQEX/OEZ contracts. These actors include the unprecedented volatility 1a the
cash values of the major market indexes and in the stock index futures markets;
the extreme discounts in the S&P 500 future during the 2 hour and 20 minute
pericd of the firse QOEX /OEZ renation; the signilicant increase in the total number
of GEX series that were eligible Tor trading lNor the (irst time on October 20 and
the act that therc was no prior pricing history in the CEZ series; order flow
which was substantially one-sided on the buy side; and widely-believed rumors
that trading had halted in numercus stocks and might be halted aliogether on the
CME and NYSE. For a discussion ol discounts in the S&P 500 futore, s5cg
generally Chapier Two. S¢¢ also "Factors Aflecting Market Maker Perf gormance”,
infra, at B-1%

&

Values from selected trading days in September 1987 were uwsed for this
computation. See noie 38, supry.

44/  With the cxcecption of the third transaction listed in the table, all transactions
involved customer purchases with the XM] specialist as the contra party to the
trade. In the third rzansaction, the XMI specialist purchased 15 contracts from a
custamer ¢losing aut 3 position. The second transaction involved a customer
purchasing 100 contracis, of which the XMI specialist sold 90
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ZM] INDEX  TIME

sERIES 43/ IIME 49/PRICE  VALUE 47/ PREMIUM
XMY NOV 340  10:26 45 382.84 45

XMY NOV 340  10:54 70 369.38 70

XMY NOQV 340 1117 110 362.59 110

XMZ NOV 430 11132 200 351.49 121.49
XMY NOV 350  1L4] 200 349.85 19985

Expressed indollar terms, an investar purchasing one at-the-money November 350
put at E1:4]1 am. on October 20 paid 520,000, 48/ [n order lor the investor 1o break
even, the DJIA would have had to drop te 760 {approximately 1000 points) by
Movember 24,

In addition to the extremely high and variable premiums charged, XMI quote
spreads were particularly wide. For example, in the November 350 put series, the
following quotations were posted between 11:07 am. and 11:34 am.

T1ME EBID ASK 2MIINDEX VAELLUE

11:07 100 150 36787
11:1% 100 180 sl 66
11:2] 1G4 200 36042
11:26 IREL 1 50 35534
11:31 R 150 35b.57
1i:33 100 20C 58137
1134 100 190 350.84

45/ XMY and XMZ denote series which became eligible for trading for the First time
during the week of October 19
46f The XMl opening rotation ended at 15:05 a.m. on Ociober 20, Accordingly, the

transactions listed abnve oceurred during a period ol free trading.

47/  As ol 000 a.m. on October 20, 13 of the 20 stocks comprising the XMI index
had halted trading on the N¥SE, representing §9% of the value ¢l the index. By
P1:00 a.m. only 2 XMI stocks were stiil halted, but they accounted For 21% of the
index value. By noon, & component stocks were halted, representing aimost 57%
of the index valus, At these hours the repeoried XMIE value ranged from 368.74
(1000 a.m.), to 36979 (1104 a.m), to 34629 (12:00 p.om.). Commission staff
estimate that these index valres would have been 413,85, 359.76, and 334.31,
respectively, il those stocks which had halted moved by the same peccentage as
non-halted stocks, and would have equaled 384,80, 361.62, and 339.77 if adjusted
to include the price a1 which trading halt stocks Tirst traded upon the lilting of
the halt.

48/ lInthistransaction a customer baught (ive November 350 puts (rom the XMI specialist.
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c. FMCI and X¥L Oplioos

The table below shows the premivms charged lor various FNCIsnd X VL series on
the morning of October 20. Although premivms in FNCI and X VL index options were

higher than historical values, they did not approach the levels charged for OEX and
XMI contracts. 497

TIME

SERIES TIME PRICE INDEX VALUE PREMIUM
X¥L Nov 245 10:44 44 214 15

XYL Moav 2H) 11:39 1. 204 20

XYL Dec 260 2R &7 205 13

FNCI Nov 205 10:31 45 170 13

FNCI Mov 160 11-42 23 160 21

FNCI Dec 225 30 85 72 A2 50/

d. Equity Options

To date, Commission stalT have reviewed the average premiums charged in {1
moderately to heavily traded equity options: Coleco, Dayton Hudson, Eastman Kodak,
Exxon, General Electric, General Motors, GTE, IBM, Merck, Philip Morris and Sheil.
For the pericd September 21-23, 1987, the average price of the stecks underlying these
options wis $20.87 {based on the average of the daily high and low for each stock}
The average call and put premiums {all series) Far this period were $6.5) and $5432,
respectively, On October 19 the average stock price declined by 21.16%, 10 371.64, angd
the average call premium decreased approximately 68%, 10 32.10. The average put price
increased dramatically, however, by 277%, to 32118, or 26.9% of the average stock price.
51/ On October 20 the average stack price declined an additional 9.24%, to $65.02.
Despite this additional decling, the average ¢all premium on Ocieber 20 increased 130%
to 54.83. The average put premium increased 1.98%, from 521,18 on the 19th to 521.60.
Call and put premiums expressed as 2 percentage of the average stock price increased

49¢ This may be attributable to limited tradiong interest in these ¢ontracts. At the
Phix, trading volume in its Flour index optiens lor the week ol Cctober 19 was
relatively light. A toral of L656 XYL contracts were traded between October 19+
23, compared 10 4,864 contracts traded the previgus week, Similarly, contragt
volume declined in the PSE's FNCI index during the week of October 19, dropping
to a 1otal of 3,144 contracts From 7,668 contracts traded che previous wack,

30  According 10 information provided by the PSE, these contracts could have been
executed at either 10:18 or berween 3:08 pm. and 312 pm. (EST). In ¢ither
event, the FNCI value at both these times was approximately 172, Thus, the {ime
value premium would be the same regardless of the execution time,

51/ This change reflects the significant downward price movement of the stocks
during this period, when many put options that were gut-of-the-money in
September became deep-in-the-meney during the market break, Similaely, call
cptions that were at-the-moaey or in-the-moeney in September became deep oul-
of-1he-money.
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from 29% of the stack value on October 19 to 7.4% on October 20 (callsy and from
26.9% to 33.2% (puls).

The averape stock price 1ncreased slightly by October 26, rizing to $365.44 rom
%$65.02 on Qctober 20. The average call premium, however, dé¢reased 24% from $4.83 on
the 20th to $3.66 oo October 26. The average put premium decreased |15% from $21.60
to $18.36. Just a3 both the call and put premiums incregsad in value as a percentage of
the stock's value For the period October 19-20, the call and put premiums decreased as 3
percentage of the stock's value on October 26, The average call premium percentage
For October 286 was 5.6%, 2 decrsase lrom 7.4% on October 20, and the average put
premium percentage was 28.1%, a decrease from 332% of the stock™s value on October
20.

3. Quotations

Eveats in the underlying markets during the week of October 19 als0 alfected the
size of quotation spreads in the options markets. Under normal market cornditions, the
maximum spread size is limited by exchange rules 2s a means of ensuring tight markets,
52/ On Coctober 19, 35 quote spreads widened in the markets for eguity $ecurities, the
aoption exchanges suspended the quotation spread maximums. The suspension permitied
market makars to quoete bid-ask differentials as wide as the quatation in the underlving
security. The options exchanges have stated that they lelt compelied to allow options
market makers to widen spreads bevond what is customarily permissibie because of
generally chaotic conditions in the markets for the underlving secorities

Commistsion staff examined average bid-ask spreads for efeven equity optiens for
the peripd October 19 through October 26, and compared these figures to the average
spreads for the period September 21 through 23, 1987, 33/ For the September period,
the average bid-ask spread of thesc options was $.428. For these same options on
October 19, the average spread increased 145% 10 51.05, while the average porocntage
spread increased slightly From 18.4% 10 22.9%. 534/ On October 20 the average spreadd
increased an additional 46.66% to 51.54, while the average percentage spread increased
again, rising from 22.9% to 24.4%. By October 26 the average spread had decreased
48.7%, to $.79, and the average percentage spread alse had declined, from 24 4% on
Qciober 20 to 21% on Ocraber 26,

52/  For example, where the underlying security's bid is between 310 and $20, option
market makers must bid and/or ol Fer 50 as to ¢rcate difFerences of ne more than
1/4 of 31in the overlying option. However, nd-ask differentials in option serics
which arc ten or more points in-the-money may be as wide as the quote on the
primary market of the underlying security. S¢¢ CBOE Rule 8.7; Amex Rule 958{c);
PSE Rule Y], Sec. 75(b); and Phix Rule 1014

33/ The analysis of quotalion spreads ¢ontained in this secvion was generated by
DEPA. DEPA examined bid-ask spreads in the same options far which a premipm
analysis was donec. Seg "Equity Options® at 8-14.

54/ The average percentage spread is the average bid-ask spread expressed as a
percentage of the mean of the bid and ask.



4. Market Maker Parlicipation

Market maker participation data indicates that the market drop on Cotober 19
affected the willingness of some index option market makers to participate in trading.
On October 20, approximately 466 market makers participated in at least ong trade in
OEX sometime during the day, but, during the Tirst rotation, 174, or 38%, of these
marke¢t makers did not eFfect a trade. An additional 210 (45%) efTected Jess than 10
transactions during this rotation. A very small number of market makers accounted for
the majority of the 2,74% transactions in which a market maker participated during the
totation; less than 10% of ¢the market makers accounted Tor almost 535% of the
transactions,

Market maker participation in OEX, as measured by the number of contracts that
market makers bought from or sold to public customers cither directly or through floor
brokers, declined sharply on October 20, On October 19, OEX markel makers
participated in 51% of total OEX volume. On Qctober 20, however, market maker
participation fell to 39%. In compazison, on Qctober 16, an expiration Friday when total
valume on the CBOE ¢xceeded 1.9 million contractz and over .16 million GEX contracts
were executed, market maker participation in OEX was approximztaly 66%,

In Amex's XM] options, specialist participation was high in percentage terms on
October 16 and 1% but dropped sharply on October 20. Specifically, of the 164,212 XM
contracts traded an Corober L4, the XM specialist purchased and sold 30,803 and 59,124
contracts respectively, for a 2% participation rate. 35/ On QOctober 19, when total XMl
valume equalled 69,797 contracts, the specialist™s percentage rate was 33%, with
putchases of 19,542 contracts and sales of 26,041 contracts. 38/ On October 20, when
30,580 XMI contracts were traded, the XMI specialist purchased 5,835 and sold 4,614
contracts for a 17% participation raie. By October 26 specialist participation had
climbed to 20%, the average XMI specialist participation rate for September 1987, but
volume remained low. 57/

D, Factors Affecting Market Maker Performaance

Commassion stafl imerviewed nemergus MNloor brokers, market makers, and olFicials
at each of the options exchanges Dwuring the course of thesc interviews, various
market conditions were identified as having adversely affected markel Liguidity, depth
and guote spreads in the options markets. These conditions included one-sided order
Mow and diflicultigs in hedging.

35/ Participation it measured as a percentage of twice the total volume bocause a
specialist cannot be both a buyer and seller on any one particular trade. The
highest participation rate possible is 50%.

The imbalance in s¢lling by the specialist apparently reflects the heavy
concentration of buy orders and puts being sent to the exchange on those days,

B

57/ The XMI specialist reported that the pumber of ROTS and fioor brokers in the
XMI teading crowd began to decrease on October 19 and was smaller than usual
on Cretober 20. Phlx and PSE ol Ticials reported that their exchanges generally did
not experisnce smaller crowds in their index options.
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1. Order Flow

CBOE market makers stated that order flow in the stock index options was heavily
concentrated ia put opticas on October 19-20 and on Oetober 23, and was predeminantly
one-sided on the buy side. As 2 result, market makers as a group were farced to
Facilitate the execution of these orders by tradiog for their own acedunts (6 a4 greater
degree than vunder nermal market conditions. 1n the normal case, a market maker's
potential risk ¢xposure i5 limited to some degree by the existence ol customer order
flow that can be executed without the participation of a market maker, and by the
availability to the market maker of both buying and selling interest. On Qcteber 19 and
20 CBOE markst makers had to participats 1in a geeater number of transactions on the
same side of the markar, Intheir apinion tae anereased risk exposore they assumed on
these days cantributed to wider quote spreads and higher premiums. 58/ In cantrast,
equity options floor traders at the CBOE stated that order Tlow was normal on the
marning of October 19 but increased in the alternoon and on Tucsday morning as a
large oumber of instilutional market orders to buy puots entered the markzat Floor
traders also speculated that the number of orders to buy puts related to margin
liquidat:ong ingreased on Ociober 20 and 21 59/

2. Hedgiog

In order to hedge the risk of their options positions, market makers usvally
execute offsetting orders either in the underlying equity markets or in the futures
markets. CBOE market makers who are active in QEX and SPX customarily hedge their
options positions by establishing of fsetting positions in the Jotures markets, notably in
the SPZ future. For example, a short QEX or SPX options position {long puot or short
call) may be hedged by buying the SPZ. 60/

On October 19 and 20, OEX and 5PX market makers experizanced a number of
difficulties hedging with the SPZ luture. First, market makers were attempting (g
cetablish hedge positions at times when a severe and persistent discount existed in the
SPZ in relation to the cash value of the index, Market makers stated that as a result
of the deep discount they were extremely uncertzin 2s to the price 21 which their
futures orders would be cxecuted, and whether they would be executed at all.

58/ Commission staff has not had an opportunity to date to conduct an anglysis of
actual ncreases in options market maker positicns as was done for NYSE
specialists. Sce Chapter Four,

39/ Seediscossion ol position liquidations by First Options and Fossett Corporation at
Chapter Five. Because timelv execution of liguidation orders is of primary
impartance, rather than price, market makers who were forced to close cut their
positions in grder 10 raise capital to meet margin calls may have been willing to
pay unuosually high premiums.

&0/ The degres to which an options position is in- oar out-ol-the-money and its
historical and implied velatility dictate 1the aumber of Tutures necessary to Mally
hedge the options position.



3-1%

Sceond, the Iack of effective inter-exchange communication lelt market makers
uncertain whether trading halts had been called ¢ither formally or informally in the
underlying securities or in the Fuiures markets. This upcertainty was particularly
notable oo the mornirng of October 20.

Third, hedging in the futures markets became sigoilicantly morc expensive on
October 20 when the mazgin reqeirements on the CME iocreased by more than 100%.
During the week of October 19 margin on S&P 500 futures contracts tripled, going from
$5,000 10 $15,000 per contract Mor a hedged position; additionzlly, rumors circulated on
the options trading floor that the requirements would goe even higher, to 330,000 per
contract. CBOE markect makers stated that this inérease significantly reduced their
ability to assume large options positions that under normal conditions would be hedged
through the Mutures market. [0 addition, they indicated that the margin inereases
reduced their willingness (o quote tight markets and forced some traders gut of the
market entirely. They stated that the lack of cross-margining between the options and
futures markets, i, the lailure to recognize hedged positions across markets, resuloed
in cash flow squeczes even in instances where a market maker was fuolly hedged across
markets.

CEBOE markest makers interviewed by Commassion s1afl also reported that the
duration of the OGEX opening rotation on October 20 had a significant elTect on their
hedging capabilities. Recause no (ree trading is permitted during a rotation, market
makers were unable lor an extended time peripd to engage in hedging strategies that
require positions o be taken in dilferent series in the same class. 1n addition, GEX
market makers were alTected by their lack of information while in rotation regarding
order imbalances in serics not yet open.

XMI traders reported having difficulties similar 1o those expericnced by CBOE
market makers. These traders, including the XMI specialist, normally hedge their XMI
positions with Major Markect Endex stock index lutures contracts {"MMI™) traded on the
Chicago Board of Trade (*CBT"). They indicated that liquidity inthe CBT s MMI futures
contract was particuiarly thin on October 19 and 20 and that this factor, coupled with
substantial discounts in the value of the Tutures centract, made it dilTicult to hedge
short put and long call pasitions,

Equity option traders on 2l the exchanges also experienced difficulty in hedging
their options positions with stock, Traders who hedge their positions with securitics
listed on the NYSE generally were able to buy and s¢ll underlying securitics, but
experienced problems on October 19 and 20 determining the price at which their stock
orders would be ¢xecuted. During some periods options traders were forced to enter
stock orders on the basis of quote information that they deemed non-informative
because the quoted spreads were abnormally wide. Traders also reported sxperiencing
delays in stock order routing systems, or, ever if no unusual delays were encountered,
the market often had moved away from the 1ast quote by the time of the stock order’s
execution.
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Market makers in options overlyving OTC options experienced severe problems in
effecting trades in their underlying securities on October 19 and 20 61/ OTC equity
options market makers indicated that in many instances they couwid not reach OTC
market makers by teiephone and, because ol locked and crossed markers, did not know
where the uaderlying stock was trading. Some OTC market makers also reported to the
Division thal the inagbility to buy ar sell stock to hedge their risk Mrom writing options
lForced them to set their options prices significantty higher,

E. Analysis

The impact of decivative TMinancial instruments on the market as a whole is
discuzsed al length elsewhere in this report. Accordingly, this analysis focuses on the
perlformance of the optioas exchanges and the abilety of market makers and specialists
to maintain fair, orderiy and continuous markels during the week of Getober 19, While
ceriain of the options exchanges experienced greater stresses than others during the
market break, the Division believes that the following analysis s applicable to all of the
cerchangts,

Priar to the market break, all of the optigns exchanges had in place rules and
policies degigned to accommeodate trading during periods of unusual market conditions,
such as heavy order flow in a particular apiions class brought on, for example, by news
of z tender olTer ¢or a stogk re-purchase pian, In such a case a "fast” market could be
declared by exchange ol licials in order 1o accommodate increased trading interest. The
exchanges’ contingency rules had aever been tested under condirions as cxtrcme as
those sxperienced on October 19 and throughout that week, when unprecedented price
volatility went hand in hand with operations system failures and inel(iciencies.

Qptians trading dering the weck of October 19 highlighted a number of
inadequacies in key areas. [n particular, the most actively traded index options classes
did not provide an cffective, continuous market at certain times on October 19 and for
virtually all of October 20. Mareover, pricing anomalies on October 20 raise questions
as to the fundameantal fairngss of those markets. Accordingly, the Division believes
there are a number of areas that require review by the Commission and the options
cxXchanges,

First, index option opening rotations were excessively long, particulariy en October
20. The length of opening OEX trading rotations limited the ability of OEX options
custemers to receive timely executions and may in some instances have resulied in
higher premioms being charged in ¢ertain series. Because trading is permitted only in
one serizs of an optioas ¢lass at a time doring a rotation, customer orders received by
the CBOE alter the opening of the series involved could not be executed until Tres
trading commenced or, il a secord rotation was called, until the series was called again
in the rotation cycle. As a result, an order in a series that opened ngar the end ol &
lengthy rotation may have been executed long after the order was entered. The
operation of this sysiem and its protracied natere throughout the week of October 19
resulted in some customer orders being executed at prices substantiaily different Mfrom

61/ For example, an OTC esquity options specialist on the Amex who ordinarily
accounts for approximately 20% of the daily volume, reported to Cormnmission stal [
that he was pnable ta elTect any stock trantactions on October |19 and 20.
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quotes disseminated at the time of an order's delivery to the CBOE, or in OEX orders
in dilferent series being cxeculed when the underlying index was at vastly dillerent
prices, solely depending upon the particular series’ place in the opening rotation. For
example, if orders to buy December 255 puts and November 255 puts were entered
belfore the opening on October 20, the December puts wounld have been cxccuted at 9:32
#.m. when the OEX index was at 216, while the November puts would have bezn
executed at L0230 a.m. when the index wasz at 235

The CBOE has commenced a study to identify pessible means to speed opening
rotations, pacticularly on volatile days. The Division applauds this initiative and will
moniter caréfully the conclusions of that siudy, There are, however, two areas relating
1o rotations that deserve the immediate attention of all the options exchanges.

a. The Division believes that the length of OEX rotations on October 20 s
attributable at leastin part to the rumber of additional series made eligible for trading
lor the First time that morning, and to the five point strike price intervals the CROE
elecied to utilize in listing new serics. In unusual macket conditions, options exchanges
arc empowered by exchange rule to add as many as four new strike prices above and
below the current index price. This provision allows the ¢xchange to make Serics
available in responsc tosignificant intra-day volatility, Anexchange is not required to
list the maximum allowakle number of serics but has discretion to do se. The exchange
may utilize strike price intervals of $5.00 or greater 1n listing these additional serigs.
[napproving $5.00 strike price intervals as the minimom allowed, regardless of the valug
of the index, the Commission stated that its approval was based upon the beligf that
imdex values gencraliy tond to be less volatile than the prices of individual stocks. &2/
The Commission noted, however, that in the ¢vent of an increase in the volatility of an
index, strike price intervals greater than $5.00 might become desirabie; thus it gave the
exchanpes the authority nécessary to widen price intervals in response to vedatility
ingreases. £/ While Commission stall continue 1o beligve that nacrow Strike price
intervals are uselut in providing oplimum exibility For hedgers and traders, recent
¢vents have demonstrated the problems gencrated by the proliferation of options serics.
As was illustrated by the CBOE experience, strike prices set at the absolute minimum
during a period of increasing indcx volatility can contribute 1o an ¢xcessive dispersion
of trading intergst and dilution of liguidily in all open series.

b. There is a need Tor the aphions exchanges to review carefully the manner in
which public orders participate in the opening, At present public orders may be routed
to the OBC {on CBOE and F3E) or specialist (on Amex, NYSE, and Phix), or represented
by a Cloor broker in the ¢rowd. Moreover, professional erdees on the CBOE and PSE
must be represented in the crowd. The Division believes consideration should be given
to requiring, at 3 minimum, all public orders to be represented by the OBO or specialist
at the opening. This step would appear to facilitate the identilication ol the actual
order imbalance in 2 particular series and permit 2 quicker, more efficient opening af
that series. The Division recognizes that such a imitation may reduce the flexibility in
how a customer order is handied and raises questions regarding the appropriate

62/ Strike price intervais lor stock options are set by exchange rules at 35.00 if the
price per share of the underlying stock is less than $100.00 and $10.00 if the
stoCk price per share 15 510000 or more.

&3/ SezeSecurities Exchange Act Release No. 21362 (September 28, 1984), 49 FR 39135,
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preferenciog of those orders. Nevertheless, the Division belizves that all means 10
achicve faster and coordinated index option openings must be explored.

Second, it is clear that exchange rules regarding opening rofanions contributed 10
the pricing aberrations experienced during the market break and, accordingly, should be
reviewed. These rules permit index ophtions to commence opening rotations at the same
time as the apening of the stock exchanges. Whils the rueics may have minimal or ng
adverse impact when all the componcnt sceurities of an index open quickly (Lg. by
10:00 a.m. at the latest), they appesr to have an adverse impact on market maker
performance when a substantial percentage of an index’s underlying securities fail to
trade duripg the course of the opening retation. This problem is aggravated by
exchange rules that make i1 permissible to continue trading in the index option {or one
and ooe-half hours after the opening rotation even when mors than 20% of the index's
underlying stocks by index value are not frading. Commission staff believes that the
operation of thess rules on October 19 and 20 strongly influenced market maker
performance by forcing market professionals to estimate, and in some instances goess,
the opening price of individual component securities and the cash value ol the index. It
is questionable whether fair markets can be maintaingd in derivaiive index products
when many of the index’s component securities are not trading. This 1s particularly
true for index options, in which there 15 more retail customer interest than in index
Futures, The Division suggests that the Commission and the options exchanges
recxamine these rules.

Thicd, the experience ol the options exchanges during the market break in their
elTorts to have new series promptly listed by vendors highlights the need for advanced
planning by 21l vendors and the cxchange: concerning what series, il any, shouid be
delisted when vendor data bass capacity 5 outstripped. While the Division encourages
the vendors to work an expanding their capacity, the exchanges and vendors should
coordinate the introduction of new serics that may excecd vendor capacity, and vendors
should adopt policies providing for the Fairest deletion possible in the event capacity is
outstripped again,

Fourth, the Division believes that the performance of small order execution systems
during the week ol October 19 evidences the need for the CBOE and the Amex to
revisit their rules governing market maker and ROT participation in these systems. The
decision of the CBOE to release its market makers from their customary participation
obligations, and the CBOE and Amex decisionsto limit the availability ol their execution
systems to owt-ol-the-meney ¢all series, call intc question the usefulness of these
systems during volatile markets and the commitment of ¢ach exchange to provide public
customers with enhanced liquidity and trading efficiencics on a continuous basis. While
the NASD experienced similar problems with market maker defections from its Small
Order Execution System ("SOES") during the weoek of October 19, the NASD has taken
guick action to ptevent future delections by proposing to place SQES participation
obligations or market makers. The CBOE and Amex shounid consider similar action.

Filth, emergency communication procedures between the options cxchanges and the
NYSE need 10 be upgraded. Onr October 19 and 20 inter-cachange communicaticn
appears to have become increasingly dilTicult as conditions in the stock market bacame
more chaotic. As a result, the oplions ¢xchanges were not completely aware ol
conditipns in the primary market, especially late in the morning of Oetober 20 when
trading halts were 1o effect in 215 NYSE 1ssves. The Division believes the Intermarket
Surveillance Group should develop an inter-exchange plan For emergency circumstances.
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Finaily, market maker perf(ormance, especially in index options, was markedly
inferior during the market break. As stated previously, market makers and specialists
are required by statute and by exchange rules to trade lor their own accounts in a
manner that ensures the maintenange of fair and orderly marckets. [n return for the
risks these markel participants assume, they are accorded preferential margin treatment
and are able to trade Tor their own accounts on the Floor of the exchange. While the
Division is cognizant of the many problems faced by these individuals in attempting to
price derivative products at a time when the underlying markets were expericncing
extreme volatility, nonetheless the performance of index options market makers on the
CBCE and Amex is disturbing for two reasons. First, the level of market maker
participation declined precipitounsly, primarily due to increased voelatiliey, 10 market
makers do not want to trade during volatile times, then it is questionable whether they
should be accorded market maker status. Indeed, the Division guestions whether the
market makers that failed 1o participate during the opening rotations on Getober 20
shonld have regeived prelerential margin treatment for any trades they did that day.
Second, premiums charged for index options were extremely high and variable, often
without regard to changes ip steck prices. While the Divizion believes it is premature
to judge the fairness ol particular trades vnbil the CBOE and Amex have completed
their investigations of those trades, the levels of the premiums raise serious investor
protection concerns, The Division intends to monitor the ¢xchanges” handling of the
situation veéry closely.

in conclusion, the Division belicves the option exchanges need to address several
guestions in the near Cuture, including: (13 hew should opening rotations be handled in
volatile markets: (2) how can communaication between primary and derivative markets be
improved: {3) how should the proliferation of series be handied; {4} how can high levels
of market maker participation be ensured in a very velatile market; and (5) how can
pricing continuity and fairness be maintained.








