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This report represents the completion of several initiatives
directed by the Commission in connection with the historic
decline in stock prices during October 1987. 1In particular,
during a public meeting on October 27, 1987, the Commission
directed the staff to prepare an Interim Report on stock index
futures trading activity based on data already in hand or quickly
obtainable. 1In addition, the staff was directed to embark on a
longer-term examination of issues related to the role and
performance of stock index futures and the trading systems for

those contracts during the period surrounding October 19, 1987,

The staff campleted and issued an Interim Report on Novem-
ber 9, 1987, which covered a number of topics, including a
preliminary review of large-trader activity in futures markets,
an initial evaluation of the financial performance of the futures
markets and their clearing systems, and a description and prelim-
inary assessment of the performance of the Commission's and the
exchanges' regulatory and oversight programs during the week of
October 19. Following that report, on January 6., 1988, the
Commission's Division of Trading and Markets published a Finan-

cial Follow-up FKeport that confirmed the general conclusions



of the Interim Report on financial performance. This
confirmation was based on more extensive data and detailed
analyses and suggested improvements in certain areas related to

the financial infrastructure of the stock index futures markets.

In addition, on January 4, 1988, the Division of Trading and
Markets made public a report on the October 20, 1987, midday
trading activity in the Chicago Board of Trade's Major Market
index contract. That report assessed whether the large price
movement in that contract during a period when ihe other stock
index futures contracts were not trading was caused by
ranipulative activity. Based on a thorough examination of trade

Gata, the report found no reasonable indication of such activity.

This Final Report concludes the staff's examination of
remaining issues identified in the Interim Report, including an
analysis of more extensive and detailed data concerning the
futures trading activities of major broker/dealers and
institutional investors, along with certain pertinent aspects of
their trading in the stock market. Much of this information was
collected in a cooperative endeavor with staff of the Securities
and Exchange Commission through a special survey of major
broker/dealers and sponsors of institutional hedging programs. A
detailed statistical analysis of futures and stock market price
relationships was also conducted. 1In addition, this Final Report
examines the performance and floor activities of futures exchange
members in handling and executing customer orders, market making

and trading practices in general. This examination is based upon

ii



data obtained through the Chicago Mercantile Exchange's
computerized audit trail system, which allows the identification
of trades by individual customers within one-minute time

intervals.

Based on the evaluations and assessments in the Interim
Report, Financial Follow-up Repcrt and this Final Report, the
staff has made certain recommendations to augment or improve
several aspects of futures regulatory and self-requlatory
programs. The Commission believes these recommendations merit

serious consideration.

Now that the staff has collected and reported to the
Commission on the relevant facts surrounding the stock market
events of October 1987, the Commission looks forward to
continuing its examination cf fundamental policy iésues. If we.
conclude that additional regulatory or legislative responses are
appropriate, we will not hesitate to raise them in the course of
what we expect to be a vigorous and healthy public dialogue over

the next several weeks and months.

For the Commission

o 7 Rt - l

Keko G. 2 boror
Kalo A. Hineman
Acting Chairman

January 29, 1988
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SUMMARY

Ppuring a few days in mid-Octcber 1987--most notably
Gotober 19--U.8. and foreign stock exchanges experienced record
declines in stock prices. The abruptness and magnitude of
October's fall in stock values placed severe strains on the
operational and financial control systems of securities and
futures exchanges and created strains for the banking system as
well. Although no system failed and no broader economic crisis
has ensued, a number of regulatory and self-regulatory issues
were raised that are receiving close scrutiny by the Congress,
Federal authorities, and self-regulatory organizatione in the
futures and securities industries.

The Commission addressed several of the issues pertaining to
trading on futures exchanges in its Interim Report and in two
subsequent reports released by the Commission's Division of
Trading and Markets. (See Section I.) This final report
primarily feocuses on the futures and related sﬁock market
activity (including "program trading") of major commercial
participants in the October 1987 markets, as well as the
performance and floor aﬁtivities of futures exchange members. In
addition, this report contains recommendations for regulatory
improvements in several areas.

A persistent assertion regarding the impact of stock index
futures markets on stock prices concerns the "cascade theory."
That theory suggests that short portfolioc hedging and stock/

futures market arbitrage activities can interact to cause a
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downward spiral in stock prices. A careful examinatlon indicates
certain inherent problems with the theory aé an explanation of
the October 19 market break. For one thing, the theory is
dependent upon some assumptions that may not correspond to actual
trading practices. More importantly, the cascade theory appears
to describe at most a shert-term and limited technical realign-
ment of cash and futures prices that results from, rather than
causes, an ovarall change in the eguilibrium price level.

To ascertain the pattern of futures and related stock market
trading in mid-October 1987, this report contains an extensive
analysis of the timed daily trading data for the index arbitrage
and portfolio insurance strategies of major broker/dealers and
their institutional customers. Information on other forms of
program trading in the stock market also is considered. The data
were collected in a special survey that was conducted by the
staffs of the CFTC and SEC.

As bhackground to the trading activity of major market
participants, Section IT of this report summarizes a statistical
analysis of the relationship between the S&P 500 index and the
price of the December S&P 500 future for the period October 14
through 26. The focus of that analysis is a "trading proxy
index," which was created for each day to minimize or eliminate
the impact cof delayed or stale stock market prices on reported
values of the S&P 500 index. That analysis indicates that,
during the periods when the reported futures discount was at
extremes (e.g., the mornings of October 19 and 22), a significant

portion of those discounts was illusory since a substantial



number of the stocks included in the S&P 500 index were not
actively trading. Among other things, these findings cast
substantial doubt upon both the cascade theory and the supposi-
tion that futures prices were leading the stock market as
reasonable representations of what occurred during the morning of
October 19.

Section IIY of this report provides an extensive analysis of
the special intraday survey data. Index arbitrage programs in
which futures contracts were bought and stocks were sold were
largest on October 14, 16, and 19 but were insignificant
thereafter as a result of the New York Stock Exchange's (NYSE)
restrictions. The largest arbitrage trades accounted for sales
of nearly 38 million shares on both October 16 and 19, represent-
ing about 11 percent and 6 percent, respectively, of total NYSE
volume. On a relative basis, reported index arbitrage sell
programs were more significant on October 14, when they accounted
for more than 13 percent of total NYSE stock sales.

Portfolic hedge sales in the Chicago Mercantile Exchange's
(CME) S&P 500 futures market were at their highest levels on
October 16, 19, and 20. Daily gross sales ranged from nearly
15,000 to nearly 34,000 S&P 500 futures contracts, amounting to
from 10 to 30 percent of total daily volume in that market. The
jargest reported net portfolioc hedge sales occurred on Octo-
ber 12, nearly 28,000 S&P 500 futures contracts. Since index
arbitrage was only significant from October 14 through 19, and
portfolio hedge selling was substantial only on October 16

through 20, a significant interaction of the two trading
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strategies moat likely would have occurred on October 16 and 19.
The analysis of the survey data on an intraday basis, however,
does not support the contention that the two trading strategies
interacted to cause the large fall in stock prices experienced on
those days.

Octcber 16 was the expiration date of a number of index
option contracts as well as the Chicago Board of Trade's (CBT)
Major Market Index futures contract. Consequently, most index
arbitrage activity that day occurred during the final hour of
trading. Porifolic hedge selling, however, was dispersed
throughout the day and was nct particularly heavy during the
periods when stock prices fell the most and when arbitrage sell
programs were the largest. At times within the day and at the
close, index arbitrage sell programs may be construed to have
contributed to short-term, technical pressures on stock prices.
It is noteworihy, however, that, at those times, futures prices
were falling along with stock prices despite an equivalent
magnitude of futures index arbitrage buying, thus indicating
overall market weakness.

on Monday, October 19, the stock market opened with a
massive wave of seiling. Nearly 100 million shares of stock were
sold in the first hour of trading on the NVYSE even though ;
number of major stocks had delayed openings, and over 600 million
shares were sold that day. One mutual fund group alone accounted
for sales of 1?.5 million shares (34 percent of volume} in the
first half hour of trading, which was nearly three times the

reported index arbitrage sell programs during that period. For
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the day, progran selling of stocks not related to futures
transactions was of a significantly greater magnitude than index
arbitrage, totaling nearly 52 willion shares. Clearly, index
arbitrage was not the dominant selling force in the stock market
that day. Also, the absolute amount as well as the percentage of
arbitrage sell programs on October 19 were smaller than the stock
sales associated with index arbitrage identified in prior studies
that concluded that index arbitrage did not cause the significant
stock price declines at other times.

Further, the intraday analysis of trading by major commer-
cial firms does not support the interaction of index arbitrage
and portfolio hedging strategies as an explanation for the
extraordinarily large fall in stock prices on October 19.
Although high levels of index arbitrage cccurred early in the
day, after 2:00 p.m. that activity diminished significantly.
Moreover, for each half-hour interval after 10:00 a.m., other
program selling in the stock market was larger than stock sales
associated with index arbitrage. Portfolio hedge sales of
futures contracts were persistent throughout the day, but the
highs and lows of that activity did not correspond with the
periods of greatest weakness or recovery of futures prices.

Because of the imposition of NYSE restrictions on program
trading, index arbitrage was insignificant on October 20. On
that day, portfelic hedge selling in the futureés hmarket was large
at times and was not offset by futures purchases from index

arbitrage trading. Consequently, there were large futures price
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discounts relative to the underlying index that persisted
throughout th= day.

After October 20, stock prices continued to be volatile in
the absence of gignificant index arbitrage and significant hedge
selling of futures. For example, on Octcber 22, when thé Dow
fell 78 points on volume of nearly 400 million shares, reported
index arb%trage stock sales were less than 3 millicn shares.
Similarly, on October 26, when the Dow fell 157 points on volume
of over 300 million shares, no index arbitrage trades were
reported. Furthermore, stock prices after October 19 did not
recover to near the level of October 16, much less that of
October 1. At the close on October 26, the Dow was only 55
points higher than at the close on October 19. This lack of
recovery in the absence of index arbitrage reinforces the
conclusion that futures-related program trading was not the
principal cause of the collapse of stock prices. Instead, the
wave of selling that engulfed koth the stock and index futures
markets, particularly on October 19, appears to have been |
precipitated by a massive change in investors' perceptions.

The SEC/CFTC survey data and interviews conducted by CFTC
staff indicate that institutional hedging in futures markets was
not uniform in nature during the mid-October period under review.
In particular, while some firms employed portfolio insurance
strategies, others pursued more varied hedging and market-timing
strategies, including several who purchased futures during
Periods of declining stock prices in anticipation of later

purchasing stccks. And, among those firms that earlier in
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October were adhering to portfolio insurance strategies, many
abandoned or reduced the amount of futures or stock market sales
implied by the plans. In addition, representatives of institu-
tional investors indicated that, in the short run, they could use
the stock market and stock index futures interchangeably for many
portfolio management strategies. 1In particular, fund managers
indicated that stocks would have been scld in the absence of the
ability to hedge them in the futures market.

Section IV of this report examines trading in and the
operaticnal performance of the S&P 500 futures contract.
Commission staff found that the operational systems of both the
CME and its member firms functioned well, despite the high
trading volume and price volatility in that market. Although a
larger than usual nunber of outtrades occurred on October 16 and
19, they largely were resolved before the opening of trading the
next day because of two special trade checking sessions. In
addition, a staff survey of twenty-three CME member firms found
that their order-routing and execution systems required no
substantial modificatiohs. The order-execution times at one
major wire house were reviewed in detail, revealing that those
orders generally were executed expeditiously, with nearly half of
2ll customer orders executed within a minute of their receipt on
the trading floor.

CME audit trail data document broad participation in the
market on October 19 and 20 by all major market groups, including
members trading for their own accounts and brokers executing
customer orders. CME members trading for their own 'accounts
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absorbed customer sell orders on those days when the market was
falling, including those times when the market fell the most.
Further, the number of "primary" brokers executing customer
trades in the S&P 500 futures market increased on October 19 and
20 from the active trading day of Cctober 16, indicating that
experienced broXers remained available to execute custoner
orders.

Section V of this report describes the Commission's
heightened trade-practice surveillance of stock index futures
trading beginning on October 14. CFTC staff maintained an almost
continual presence on the floors of the CME and the CBT during
the week of COctcber 19. Through the use of the CFTC's
computer-assisted trade database and one-minute execution times
required by CFTC audit trail regulations, staff reviewed large
amounts of trading data on an expedited schedule. In addition,
market participants were interviewed and exchange investigations
of potential trading abuses were monitored. In particular, staff
examined October 20 trading in the CBT's Major Market Index
contract and trading in the S&P 500 futures contract by a CME
clearing member that tock place on the morning of October 22, as
well as all exchanges of futures for cash executed in the S&P 500
contract during the mid-October period under review. To date,
the staff has not discovered any pattern of trading activity in
futures or options on futures that would indicate violative
activity.

The final section of this report examines several pertinent

aspects of the current regulatory system and suggests areas for
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improvement. Althcugh the staff believes its current market
surveillance system for stock index futures is sound, improved
data collection capabilities in other markets, particularly
regarding stock market trades of firms engaging in index
arbitrage, would greatly expedite any subsequent studies of these
markets.

The staff examined the traditional uses of daily price
limits in futures markets, assessing the advantages and disadvan-
tages of such limits. All but one of the smaller stock index
futures contracts currently have rules providing for such limits.
Any tightening of those limits, however, should take into account
the potential impact on-other markets. |

Section VI also includes a brief review of interagency
coordination, which describes the Commission's establishment of
surveillance liaisons with the SEC and banking regulators. While
the staff believes both interagency and interexchange coordina-
tion generally were excellent during October 1987, improvements
are needed regarding access of futures exchanges to accurate
information on delayed openings and trading halts of NYSE stocks.
coordination among exchanges with respect to emergency closings
should be enhancéd.

This report also summarizes the recommendations of its
Financial Follow-up Report. That report comprehensively analyzed
the futures market financial systems and found that those systems

withstood the stress placed upon them by the events of October

1987.
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Staff considered the concept of intermarket frontrunning as
it may relate to trading between securities and futures markets.
It was found that both securities and futures exchanges have
rules that can be applied to such activity. The Intermarket
Surveillance Group was identified as an appropriate forum for
facilitating the communication of intermarket surveillance data
needed to monitor such activities. CFTC staff also is consider-
ing the advisability of Commission regulatory action on

frontrunning.
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Y. INTRODUCTION

The historic price declines in the stock and related markets
during October 1987 have been well publicized and are the subject
of a number of studies and reports. An interim report prepared
py staff of the Commodity Futures Trading Commission (CFTC or
Commission) was issued on November 9, 1987. That report was
among the first to provide specific information concerning.the
role of futures markets, the futures clearing and financial
systems, futures large-trader activity, and the activities of the
futures regulafory and self-regulatory organizations (SROs)
during that period. 1/ Since that time, the Commission's staff
has pubiished tweo additional reports, as discussed below, dealing
with the financial performance of the futures markets during
October 1987 and trading in the Chicago Board of Trade's (CBT)
Major Market Index (MMI) contract on October 20. 2/ The present

study completes the staff's report on trading and trade practice

1/ Interim Report on Stock Index Futures and Cash Market
Activity During October 1987, Division of Economic Analysis
and the Division of Trading and Markets, Commodity Futures
Trading Commission, hereinafter "Interim Report."

Follow-up Report on Financial Oversight of Stock Index
Futures Markets During October 1987, Division of Trading and
Markets, Commodity Futures Trading Commission, January 6,
1988, hereinafter "Financial Follow-up Report"; and Analysis
of Trading in the Chicaqo Board of Trade's Major Market
Index Futures Contract on October 20, 1987, Division of
Trading of Markets, Commodity Futures Trading Commission,
January 4, 1988. '

E




activities in stock index futures markets during mid-October
1987.

One of the longest bull markets in stock market history
apparently ended in October 1987. The Dow Jones Industrial
Averadge {Dow) and the Standard and Poor's 500 (S&P 500) peaked in
mid-August 1987 at 2,722 and 337 points, respectively, after
having risen about 240 percent since August 1982 (Figure 1).

The last two years of that period, from mid-August 1985 through
mid-August 1987, were especially strong for stocks, with the Dow
rising 107 percent (from 1313 to 2722). Between October 1 and
Octoper 16, 1987, however, the Dow declined 392 points, or about
1% percent in value, including a 108-point drop on October 16,
the largest absclute decline to that date.

O Monday, Octcber 19, stock indices and stock index futures
opened sharply lower and ultimately established record one-day
declines in both absolute and relative terms. On record stock
volume of over 600 million shares, the Dow closed down 508 points
{23 percent) at 1739, and the S5&P 500 closed down .nearly 58
points (20 percent) at 225.

The market traded in extremely wide price ranges over the
next several days. On October 20, the Dow traded in a range of
450 points and closed with a record gain of 102 points on record
volume. On October 21, the Dow established a new record gain of
nezrly 187 points. This significant price recovery was mostly
offset by losses of 78 points and 157 points in the Dow on

Octeober 22 and 26, respecéively. On October 26, the Dow closed
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at 1794, only 55 points higher than its clesing value on Octcber
19.

At vear-end, the Dow closed at 1940, about 700 points (26
percent) lower than its close on October 1, indicating that the
stock market recovered less than a quarter of the value lost in
mid-Octocber. In fact, the Dow ended 1987 at about the same level
as it had begun the year (Figure 2). Thus, the price fall of
mid-October was not a technical aberration; it was a fundamental
realignmer:t, albeit abrupt, of stock values.

Many market analysts have attributed October's stock market
fall to various eccnomic and political factors that had created a
market environment conducive to a substantial decline. Neverthe-
less, the precipitous nature of the decline during October 1987,
accompanied by what appeared to be large discounts of stock index
futures to their underlying stock indices, caused some to
question whether various types of so-called "program trading," 3/
especially trading related to stock index futures markets, had a

destabilizing effect on stock prices. Other issues were raised

Program trading is a generic term used to denote the
purchase or sale of a predetermined basket of securities.
This purchase or sale of securities may either stand alone
or may be executed in conjunction with activities in some
other instrument or market (for example, selling a basket of
stocks and buying Treasury bonds to reduce equity exposure
and increase debt market exposure). "Index arbitrage" or
"portfolio insurance" (the latter being a form of hedging
when executed in a derivative market) are included in the
general term program trading. A more detailed discussion of
such trading activities is found in Section III of this
report.

E
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concerning the adequacy of trade execution systems on the various
stock, futures, and optioﬁ exchanges, the severe financial
stresses experienced by financial institutions and market
participants, and the regulatory and self-regulatory actions
taken during that pariocd.

The Commission staff's Interim Report provided a preliminary
review of those various issues as they related to futures
markets. That report used data routinely available from the
Commission's clearing member, large-~trader, and other reporting
systems and preliminary data on selected stock transactions
colliected jointly with the staff of the Securities and Exchange
Commission (SEC). |

With respect to futures market trading activity, the Interim
Report described the commercial 4/ and noncommercial composition
of the maior stock index futures markets and included data
showing that reportable 5/ commercial traders held from about 60
to 75 percent of all open contracts in the Chicago Mercantile
Exchange's (CME) S&P 500 futures market (the most active stock

index futures market) during October 1987. (See Appendix C,

i/ Commercials are those whose business activities generally
relate to the cash market and whose futures trading is
mailnly in connection with such cash market activities.

(%]
~

'"he reporting level for the CME's S&P 500 futures contract
is currently 320 contracts; for the Kansas City Board of
Trade's (KCBT} Value Line Average Index (VLA) and the New
York Futures Exchange (NYFE) New York Stock Exchange (NYSE)
Composite Index, 100 contracts; and for the CBT MMI, 50
contracts. Terms and conditions of these contracts are
summarized in Appendix €, Exhibit 1.



Exhibit 2.) The commercial firms using stock index futures are
also among the major participants in the stock market, most
notably pension and endowment funds, investment bankers, and
broker/dealers,

Based on the reports that stock index futures prices were at
large discounts to reported cash prices, some observers alleged
that the futures market was leading or causing declines in the
cash market. The Interim Report examined the nature of the
relationship between futures and cash prices from October 16 to
23. That report noted the wide discounts of stock index futures
to the cash index that were reported on October 19 and subsequent
days. There is evidence that those reported discounts were in
part the resuit of significant lags in the cash index's values,
which were not limited to periods when trading was halted in a
large number of stocks included in the S&P 500 index. It was
aiso at this point that the normal arbitrage mechanism that links
the cash and futures markets was impeded, preventing the two
markets from directly affecting each other.

The Intexrim Report also reviewed preliminary data relative
to the futures and cash market activities of reportable futures
traders during October 1987. Reportable traders were classified
as broker/dealers, institutional investors, other commercial
firms, or noncommercial traders. The Interim Report included
extensive data showing, for each class of traders, the size
distribution of net futures positions and position changes from

October 12 to October 23.



For broker/dealers, the data indicated substantial buying of
futures on certain days during the period. These data are
consistent with. the proposition that such traders were engaged in
index arbitrage by buying futures and selling stocks, thereby
tending to narrow the intermarket spreads when there were
discounts of futures to cash. Nevertheless, based on preliminary
data obtained from large futures traders concerning their cash
market activities during that period, futures traders! related
stock market activities appeared to be small relative to NYSE
voilume on those days.

For institutional investors, which include portfolio
insurance users and other futures hedgers, the Commission's data
showed a pronounced tendency of these futures market participants
to increase their cverall short futures positions. The combined
net short futures pasitions'of institutional investors had
particularly large increases on Octobher 16, 19, and 20. Those
data were corroborated subseguently by data collected in a
special survey jointly conducted by the staffs of the CFTC and
the SEC. Those survey data are used extensively in the trading
analysis portion (Section III) of this report.

The Interim Report also described the Commission's regula-
tory program for ensuring the financial integrity of the futures
marketplace. That program relies principally upon a system of
industry self-requlation, which the Commission oversees and
supplements. As examined more fully in the Interim Report, the
various Federal and self—fegulatory safeguards of financial

integrity include the segregation of customers' funds, the



minimum capital requirements, an "early warning™ system, the
futures margining system, and SROs rule enforcement responsibili-
ties.

The Interim Report confirmed that, during that financially
stressful period, those safeguards already in place for the
futures markets worked effectively. No customer funds were lost
as the result of a futures firm's failure or default; no futures
commission merchant (FCM) failed; exchange clearing organizations
coilacted all margins due them from member firms, including daily
and intra-day payments of unprecedented magnitudes:; and the
futures clearing mechanisms operated effectively despite record
volunes, price swings, and margin flows. No futures market had
tc be closed beacause of financial or margin collection problems.

Cverall, the Interim Report met the Commission's objective
of providing as much factual information as quickly as possible,
even though some of the data were preliminary in nature. Already
underway were detalled analyses of financial flows, FCMs' capital
and segregation compliance, and customer default and other
financial data to identify strains on the financial system. Also
in progress was an analysis of intra-day futures trading data to
identify possible trading abuses, to develop profiles of partici-
pants in the major stock index futures pits, and to review the
timing and guantity of order flows and executions. In addition,
Commission steff was supplementing the many large-trader
interviews conducted during that period of heightened market

volatility with additional interviews of representatives from 20
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firms conducted Qith the more detailed trading data from the
survey in hand. 6/

As mentioned above, since the issuance of the Interim
Report, Commission staff also has published separately additional
information on certain aspects of stock index futures trading
during October 1987. In particular, on January 4, 1988, the
Division of Trading and Markets made public a report on the
October 20, 1987, mid-day trading activity in the CBT's Major
Market Index contract. 7/ That report reviewed trading activity
during the period of unusual price movement that occurred in the
MMI when other stock index futures markets were closed. The
report found no reasonable indication that the price movement was
caused by manipulativelactivity.

In addition, on January 6, 1988, the Commission's Division
of Trading and Markets published its Financial Follow-up Report
that, based upon more extensive data, confirmed the conclusions
cf the Interim Report and identified certain areas where
improvements could be made. 8/ Specifically, the Financial
Follow—-up Report analyzed available data concerning FCM capital

and segredation compliance, reviewed the effectiveness of the

&8/ These interviews involved ten broker/dealers (who were
included in the survey) and ten institutional traders who
had significant futures trading activity during mid-October
1987. The interviews were conducted from December 10 to
becember 29, 1987.

S5ee foothote 2.

N

Ibid.
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systems for collection and payment of futures margins, and
avaluated the adequacy of futures margins and self-regulatory
systems from a financial perspective during the period under
review. In this connection, the Financial Follow-up Report also
presented survey data on the experience at 23 FCMs that carried
two-thirds of customer equities in the S&P 500 futures contract
in mid-October.

Although the systems for maintaining the financial integrity
of the futures marketplace, including minimum financial require-
ments, segregation of customer funds from a firm's own house
funds, and margin requirements, were found to have withstood the
stiress placed upon them by the events of October 1987, the market
break also provided an opportunity to examine in detail how these
gystems operate under stress and to suggest further enhancements.
The Financial Follow-up Report made the following recommenda-
tions: (1) that the rights and obligations of clearing organiza-
tions and settlement banks with respect to variation margin
confirmations be clarified; (2) that establishment of a mechanism
for expanding the availability of the Fedwire in periods of
cxtreme volatility be explored; (3) that banks effecting margin
settliements be given increased access to financial data concern-
ing clearing firms; (4) that futures markets' use of jintra-day
margin pays and collects be increased; (5) that margin and audit
procedures be reviewed by FCMs to assure that they obtain
adequate security from foreign customers; and (6) that the pay
and collect information-sharing arrangement among futures

exchanges be expanded to include securities option data. These



12

recommendations and other aspects of the Financial Follow-up
keport address issues regarding the financial integrity of
futures markets that were later raised in other reports on the
October market break, such as the Report of the Presidential Task
Force on Market Mechanisms (Brady Commission Report).

The present report updates and provides additional informa-
tien and analyses in several areas. In particular, the next
section reviews the futures-cash basis in greater detail and for
a longer period than in the Interim Report. The third section of
this report includes a comprehensive review of the daily and
intraday trading activities of futures hedgers, including
sc~called portfolic insurers, as well as stock index
arbitrageurs, from October 14 through October 26. The fourth
section analyzes changes in the performance of the stock index
futures markets in terms of order execution experience, unmatched
trades and the composition of intra-day trading on the futures
market during the mid-October period. The fifth section presents
a description of the Commission's trade practice surveillance
systems and the appiication of those systems to the stock index
futures markets during the period. The final section assesses
the adequacy of the regulatory and self-regulatory systems as
related teo trade practice, financial and market surveillance and
presents several staff suggestions for enhancements of existing

systems and programs.
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IL. STATISTICAL ANALYSES OF PRICE _AND BASIS BEHAVIOR,
OCTOBER 14-26, 1987

A Introduction

During the week of October 19-23, there were pericds during
which reported S&P 500 stock index futures prices were at very
large discounts to the reported levels of the S&P 500 cash index.
This observation has led some commenters to claim that such large
discounts were indicative of futures prices that substantially
led stock market prices and that such discounts could trigger a
decline in the stock market due to index arbitrageurs' buying the
relatively cheaper stock index futures and selling in the stock
marxet.

thers have correctly observed that a large negative
basis 2/ makes hedging strategies more expensive. 1In addition,
an unrealistic or uneconomic basis raises questions concerning
the general functioning of the markets, including their efficien-
cy and liquidity.

In reviewing stock market and futures price data for the
period under consideration, one should be aware that there are
sgveral possible sources of the large reported disparities in
relative prices. First, since not ali stocks included in a. stock

index trade at each moment in time, the last sale price for a

8/ The term "basis" is defined for purposes of this report as
the futures price minus the cash price.
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stock does not necessarily reflect the latest market valuation
for both the stock and, conseguently, the cash index of which
that stock is a component. This is particularly significant if a
sizeable portion of the stocks in an index have delayed openings
or trading halts in a period of rapidly changing prices. 19/

This disparity or gap, which can result from stale stock price
guctes, delayed openings, or trading halts in the midst of a
moving market, is called the "non-trading effect."™ At many times
during the week of October 19-23, the lag in trading or price
reporting of many NYSE stocks was reported to be significant, and
it would not have been possible to execute the stock side of an
arbitrage strategy at the last, but outdated, prices included in
the stock index.

Second, under market conditions existing during the October
19-23 peried, arbitrage transactions at times were discouraged or
impeded., For instance, if particular stocks were not trading, it
would not have been possible to include those stocks in an index
arbitrage program executed on the NYSE. Among other things, this
increased the risk of miscalculating an arbitrage opportunity.
This either would have eliminated arbitrage or reduced its
magnitude. If arbitrage does take place under such conditions,
arbitrageurs require a greater disparity in prices because of the

increased uncertainty surrounding stock prices. Further, to the

10/ For discussion of delayed openings and trading halts, see
Study VI, Part IV, of the Brady Commission Report.



extent the bid-ask spreads on a stock index futures contract
and/or the stocks that replicate the underlying index increacse,
the cost of arbitrage rises. Finally, impairment of the
tachnical capability to execute arbitrage trades, such as that
occasioned by the closing of the NYSE's Designated Order
Turharound (Super DOT) system to certain arbitrage trades
starting on October 20, 1987, decreased arbitrage activities and
thereby affected the price differentials between the index

futures and the underlying index. 11/

B. Methodolegy and Statistical Analyses

To examine the degree to which futures prices may have led
actual stock prices, Commission staff constructed portfolios of
the most continuously traded stocks in the S&P 500 index for each
day of the October 14-26 pericd. The stocks chosen were those
that traded in at least 90 percent of the five-minute intervals
(¢.d., 9:30-9:35 a.m., 9:35-9:40 a.m., ete.) 12/ on each day,
with a minimum of 50 stocks in each day's portfolio. The price
used for each stock in the portfolio was the price closest to the

end of each five-minute interval. Those subsets of the S&P 500

1i/ A more detailed discussion of the prevalance of arbitrage
transactions on particular trading days, as well as market
participants' assessments of the feasibility cof such
transactions, is contained in Section III of this report.

211 times reported in this section are Eastern Daylight.
Time.

|-
5
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index served as each day's estimated “trading proxy index," which
would reflect more current price information than the last
transaction prices used in the reported S&P 500 index calcula-
tion. 13/ The price change behavior of this trading proxy index
and the reported S&P 500 index were both compared to the price
change behavior of the December S&P 500 future over five-minute
intervals each day during the period under review.

A statistical examination of the December S&P 500 future's
price series indicates that the futures price changed in a way
that would be expected in a market in which prices are bhased on
currently available information. That is, when prices are
determined based on current information, the successive changes
in the series are statistically unrelated. However, the reported
changes in the underlying S&P 500 index showed significant
statistical relationship from one price change to the next, which
is consistent with the existence of periods of stale price data
for some of the stocks included in the index calculation. These
characteristics of the price changes in the December S&P 500
future and the reported S&P 500 index yield a relationship
between the two series indicating that price changes in the
December S&P 500 future at times preceded changes in the S&P 500
index by as much as fifteen minutes during the period under

review.

i3/ See Appendix A for a more detailed description of the
construction of the trading proxy index and the methodology
discussed in this section.
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The behavior of the changes in the trading proxy index were
significantly different from those of the reported S&P 500 index.
Price changes in the proxy index were not statistically related
toc that index's previous changes, indicating that the prices of
the stocks included in the proxy index exhibited behavior
congistent with their having been formed on a current basis. The
comparison of £he trading proxy index and the December S&P sob
future implies that the lead of the futures contract, which might
pe inferred from values of the reported index, is much reduced or
totally eliminated.

The relationships among the three series can be seen in
2ppendix B, Exhibits B-1 through B-92, 14/ where the reported S&P
500 index, the trading proxy index, and the December S&P 500
futures price are plotted for each day from October 14 through
Cctober 26 for those five-minute intervals when the trading proxy
index estimates were most reliable (generally from 92:50 a.m. to
the close of trading on the NYSE). At times when prices moved
significantly, the reported S&P 500 index tended to lag the
December S&P 500 future's price change, although that lag is
significantly reduced or eliminated when the plot of the trading
proxy index is compared to the December S&P 500 future's prices.
This indicates that the value of stocks actually being traded at

a given moment on the NYSE floor and the concurrent wvalue of the

i4/ All exhibits referenced in this section are located in
Appendix B.
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December S&P 500 future moved on a more simultaneous basis than
was reflected by the réported S&P 500 index.

The trading proxy index also was used to calculate the
trading proxy basis (proxy basis) for the December S&P 500
future. Exhibits B-10 through B-18 chart the basis derived from
the December S&P 500 future and the reported S&P 500 Index
{reported basis) and the proxy basis for each day from October 14

through October 26 for the same five-minute intervals.

C. Intraday Analvses of the Reported and Proxy Bases

Examination of the basis charts shows that both the reported
basis and the proxy basis generally were positive and close
together from October 14 through 16.° This indicates the absence
of a significant non-trading effect and the existence of an
effective arbitrage 1link between the markets on those dates. ©On
October 19, however, the stock and futures markets opened
significantly lower, and the December S&P 500 future's reported
basis ranged between a 10- and 20-point discount from $:30 to
10:00 a.m. Nevertheless, at, for example, 10:00 a.m., the
estimated proxy basis was nearly zero, while the reported basis
was at a 10- to 12-point discount. This indicates that the sharp
decline in the futures opening price did not lead the stock
market down, but rather reflected the decline that had occurred
in those stocks open for trading. The proxy basis remained at a
slight discount for most of the period from 9:55 to 11:55 a.m.,

and larger deviations were corrected towards zero quickly,
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indicating that the markets were relatively well-linked by
arbitrage activity.

This behavior of the proxy basis also indicateés the absence
of a critical trigger mechanism early on October 19 for the
cascade theory 15/--a scenario positing that selling in futures
markets drives the prices of futures to a sufficient discount
from their theoretical levels so that arbitageurs buy the
undervalued futures and sell the stocks, thus transmitting
selling pressures from the futures to the stock markets and
causing further selling pressure and price declines on the stock
market. Basis levels equal te that of the proxy basis that
existed through 11:30 a.m. on October 19 had been seen countless
times in the past without triggering a cascading decline in stock
prices.

in orﬁef to contend that futures trading on October 19
ignited a decline in the stock market, it is necessary to contend
two improbable facts. First, that the sophisticated bro-
ker/dealers who conduct the majority of index arbitrage transac-
tions responded with massive futures/stock arbitrage programs to
an illusory discount of the futures. Second, it was market
mechanisms, particularly the existence of the stock index futures
market, rather than a fundamental reevaluation of stock values,

that triggered the October stock market break.

i5/ A more datailed description of the cascade theory is
contained in Section III of this report.
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The extent to which arbitrageurs were reacting to illusion-
ary discounts is.discussed above. With respect to the market
break, the decline of the proxy index from the beginning of stock
market trading on Cctober 19 is indicative of a fundamental
reevaluation of stcck prices occurring on the NYSE. Further, as
discussed in the following section of this report, evidence from
the intraday analyses of index arbitrage and futures portfolio
hedging activities does not support the cascade theory's
mechanical view of the October 19 stock market decline.

From 12:00 to 1;25 p.m. on October 19, both the reported and

proxy bases were at a more negative average discount consistent
with a weakened arbitrage link between the two markets.
Beginning at 1:30 p.m., the reported and trading proxy bases
began to fall to much deeper discounts that persisted through the
close of trading that day, indicating a substantial elimination
of the arbitrage link between the two markets. 16/

On October 20, there was a noticeable non-trading effect

around 10:00 a.m. and again during the period immediately

16/ To estimate the basis more accurately for the opening
intervals on October 19 not plotted in Exhibit B-13, the
same estimation methodology was employed using a portfolio
of those stocks that traded in at least five of the six
intervals in the first half hour of trading on October 19.
Exhibits B-~19 and B-20 show the results from that 29-stock
portfolio estimate. The basis results show that, from 9:35
a.m. to 10:00 a.m., the proxy basis was nearly zero,
reinforcing the above statements that the futures price
level refiected what was occurring on the NYSE floor
(including actual trading delays/halts) and that a cascade
trigger mechanism was not present at the opening on
October 19.
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preceding the S&P 500 futures trading halt on the CME. However,
after 10:00 a.m. and for the remainder of the day, the reported
and proxy bases were at significant discounts, indicating the
lack of a significant arbitrage link between the two markets.

On Octoker 21, the stock and futures markets opened higher
with a positive reported basis. However, the level of the
trading proxy index indicates that the reported stock index was
understating the extent of the market increase and, therefore,
the proxy basis was at a discount nearly equal to that which
existed during the afternoon of October 20. From approximately
11:15 a.m., the reported and proxy bases were nearly equal and
showing futures at a disccunt to cash index values. The discount
gradually diminished until the last hour of trading when the
discount was eliminated completely.

The manner in which the discount was eliminated during the
day on October 21 is not necessarily consistent with the
existence of arbitrage activity. The continual, gradual
realignment cf those two markets during the day appears more
consistent with standard valuation processes acting to
equilibrate price levels in two similar markets operating
contemporaneously during a day of relatively stable trading (the
trading proxy varied over a relatively narrow range throughout
the entire day) rather than the rapid realignment. that would be
expected from arbitrage activity.

On OQctober 22, the S&P 500 December future opened sharply
lower while the reported S&P 500 index remained relatively

unchanged, resulting in a huge reported discount that reached a
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maximum of 63 points by 9:35 a.m. The plot of the reported and
proxy bases in Exhibit B-16 indicates that as late as 9:45 to
8:50 a.m., when the repoéorted basis had been reduced to a 32-point
discount, the disccunt of the trading proxy basis was approxi-
mately 20 points. Also, from the graph of the three price series
(Exhibit B-7), it is evident that a strong non-trading effect was
present in the reported S&P 500 index until 10:15 a.n. For the
remainder of October 22, there is no evidence of a strong
non-trading effect, and both bases remained at a moderate
discount.

On October 23, there was no evidence of a significant
non-trading effect, and the levels of the bases through 10:30
g.m. were similar to their levels during the‘afternoon of October
22.

For October 26, the plots in Exhibit B~18 indicate that the
non-trading effect accounted for about 50 percent of the reported
discount at 9:55 a.m. By 10:15 a.m., the non-trading effect was
eliminated, and the discount in both bases widened gradually for
the remainder of the day, indicating an absence of significant

arbitrage activity between the two markets.
D. Conclusions

This examination of the reported and proxy bases during the
week of October 19 suggests several conclusions. First, during
the periods when the reported futures discounts were at extremes

(2.9., the mornings of October 19 and 22), a significant portion
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of those discounts were illusory due to the lack of frequent
trading in a substantial number of stocks within the S&P 5C0
index. 1In addition, the lack of a significant discount in the
basis derived from the trading proxy index during the morning of
October 19 undermines the cascade theory as an empirical
representation of 'what occurred that morning. Finally, after
approximately 1:30 p.m. on October 19 and through the remainder
of that wéek, the arbitrage link between the two markets was, at

critical times, weak or non-existent. 17/

17/ These results regarding the pattern of the non-trading
effect and arbitrage linkage are very similar to results
obtained through a different methodeology by Lawrence Harris,
"Nonsynchronous Trading and the S&P 500 Stock-Futures Basis
in October 1987," University of Southern California, Working
Draft, December 22, 1987.
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ITI. TRADING ANALYSIS 18/

A, Introduction

As discussed in the Interim Report, the majority of open
interest in stock index futures contracts is held by firms that
also are among the major firms active in the underlying stock

market, i.e., broker/dealers, pension and endowment funds, mutual

funds, and other instituticnal investors and commercial inter-
ests. For instance, CFTIC data for reportable accounts in the S&P
500 futures contract (i.e., those accounts holding positicns of
300 contracts or more) indicate that, during October 1987, those

firms held between 60 and 75 percent of both sides of the S&P 500

18/ This report uses terms such as "buyer," "“seller," "pbuys
futures," and "sells futures" to describe a person who
enters intec a futures contract. However, in contrast to
stock transactions, which involve the transfer of title to
securities, payment, and the delivery of certificates
evidencing ownership, a futures contract consists only cof
the exchange of mutual promises to perform in the
future-~the seller (short} promises to deliver the commodity
or cash-settle the contract and the buyer (long) promises to
pay for the commodity upon delivery or cash-settle the
contract. Most futures contracts are settled by liquidating
trades prior to expiration of the contract. Very few
futures contracts are held to maturity so as to result in
actual delivery or cash settlement, whether the underlying
commodity is wheat, gold, gascline, or a cash-settled stock
index. Indeed, the futures seller and buyer most often do
not dispose of or acquire the commodity through futures
trading. 1Instead, principal participants in futures markets
are hedgers seeking to protect their cash market positions
from the risks of subsequent price changes and speculators
who assume those risks in the hopes of earning a profit.
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futures marke: on individual days 19/ (Appendix C, Exhibit
2y, 20/

The futures trading activity of institutional investors,
particularly mension funds, is of particular interest since it
constitutes the major share of stock index futures trading
activity by commercial interests and complements directly their
activity in the underlying cash sector. One major trading
strateqgy employed by those firms is the sale of futures contracts
for the purpose of limiting the downside exposure of their equity
portfolios, i.e., short hedging. In the classic case, a
portfolio manager employs such a strategv when a market decline
ig anticipated cor when the manager decides to ligquidate a stock
portfolio and futures are sold as a temporary substitute for
selling the stoccks.

A specialized form of portfolic hedging has been referred to
as portfolio insurance or "dynamic asset alleocation.” While akin
to other short hedging strategies in its basic objective, this
strategy calls for specified increases (decreases) in equity

exposure as the market rises (falls). The objective of the

12/ In addition, the CFTC obtained large-trader data from the
CME for Qctoker 21, a day when the Exchange's reporting
level waz 190 or more contracts. The CME's data, which
covered about 85 percent of the totdal open contracts, both
iong and short, show that, even at those smaller position
levels, commercial interests represented the vast majority
of traders with reportable positions in that futures market.

20/ Al exhibits referenced in this section are located in
Appendix C.
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strategy is to limit the decrease in value of the portfolio
associated with market declines while participating in gains when
market advances occur. Rather than adjusting the proportion of
stock in the portfolio or purchasing put options, futures markets
are used to adjust the degree of a portfolio's equity exposure,
primarily because of the futures market's lower costs and other
efficiencies. When implemented in accordance with a specified
model, the cumulative returns on such a strategy replicate the
returns con a purchased put option, in combination with the loﬁg
position in stock, over the selected investment horizon.

CFTC interviews with major institutional users of futures
markets during October 1987 indicate that many hedgers used stock
index futures to rebalance their portfolio exposure between
equities and fixed income securities, i1.e., investment managers
used stock index and interest rate futures to alter the equity
versus fixed-income exposure reflected in their overall portfo-~
lios. 1In thellonger run, of course, the mix of the underlying
portfoiic can be adjusted through cash market purchases and
sales, and the futures positions can be liquidated. Similarly,
institutions have used stock index futures markets when antici-
pating outright stock purchases. This is the case, for instance,
where firms wish to achieve larger equity market exposure in
advance of selecting and purchasing the actual stocks (i.e.,
market timing and positioning strategies).

A1l of these futures trading objectives of institutional

firms can be achieved, in one form or ancother, in the cash market
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alone, although normally nct as efficiently. 21/ In fact, prior
to the availability of liguid futures markets, such strategies
were carried out in that manner. That is, the underlying
securities ars simply purchased or liguidated without the
intermediate step of futures market purchases or sales. However,
during the last several years, stock index futures markets have
become an integral adjunct to the cash market activities of many
major institutional investors for several reasons.

First, commisszion custs associated with comparable sized
trades are normally considerably lower in the futures market.
Further, it generally is considerably faster to initiate a single
futures market trade representing a basket of stocks rather than
numerous transactions in a broad range of individual stocks or
bonds. In addition, futures markets most often offer greater
ligquidity and result in smaller execution costs and price effects
than comparabie transactions in the stock market. Finally, as
discussed below, futures markets at times also may offer price
advantages.

Not surprisingly, CFTC interviews with major institutional
participants in the stock index futures market during October
1987 indicated that a significant portion of those investors

holding futures positions during that time viewed the cash and

21/ while the stock market does not provide a low-cost means of
temporarily hedging a stock portfolic, an investment manager
could seil the portfolio and repurchase it at a later date
when he was more optimistic about the market's outlook.
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futures markets as interchangeable for purposes of short-term
implementation of their strategies. The interchangeability of
these markets is, of course, subject to the considerations
menticned above: relative cost, liguidity, and value. For
instance, major institutional investors told CFTC staff that,
each time they decided to adjust thelr equity exposure, they also
evaluated the relative merits of each market (futures or cash) in
carrying out that cbjective at a particular time, and the
institutions executed their overall strategy accordingly.

If a firm wished to reduce its equity exposure, it might
sell in the stock market if the value in that market were higher
than in stock index futures market after adjustments for such
factors as the net cost cf carry, as discussed below. Likewise,
a firm wishing tc increase its equity exposure might, in the
short run, buy the relétively undervalued futures (as a temporary
substitute for the stock) under such circumstances, based on the
firm's perceptions of value, liquidity, and other factors.
Institutional investors, which routinely increase and decrease
market exposure in this manner, tend to unify the pricing

function of the cash and futures markets. 22/

22/ This unification of cash and futures market pricing is not
unigue to stock index futures. In fact, it is essential to
the economic utility of futures markets in general., Futures
have long been recognized as the primary price discovery and
pricing mechanism for agricultural markets, such as the
grains and cotton, and more recently have achieved a more
prominent role in the pricing of U.S. Treasury bonds, crude
oil, copper, and other physical commodities or assets upon
which futures contracts are actively traded.
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In addition to hedging, major professional participants in
gtock index fufures markets, particularly broker/dealers and sone
pension funds, engage in stock index arbitrage. The key
relationship in these transactions is that the futures price
should equal the spot index price plus the net cost of holding
the stocks cowprising the index. (The net carrying cost of a
stock portfolio is the interest paid to finance, or forgone in
hoiding, the stocks minus the dividends paid on the stocks in the
portfolio over the holding period.) In particuliar, if the
futures price iz lesg than the spot price plus the appropriate
net carrying charge, then the relatively undervalued futures
contract will be bought and the relatively overvalued basket of
stocks will be sold. Conversely, if the futures price exceeds
the spot price plus the appropriate net carrying cost, the
futures contract will be sold and the basket of stocks will be
purchased.

In such arbitrage activities, the gain is computed in terns
of the expiration of the cash-settled futures contract so that no
additional transactions are necessary until that contract
expires. However, if the pricing relaticnship changes prior to
the futurés expiration, it may become worthwhile for arbitrageurs
to liguidate their futures and cash positions. Alternatively, if
the next or deferred futures spread is fdvoiable, the futures
position can bhe rolled forward while maintaining the cash
position. Such index arbitrage maintains the appropriate,

" equilibrium basis betwéen the price of the underlying stock index

and the stock index futures contract. Such a basis is a
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prerequisite for the hedging transactions discussed above since
they depend on the use of futures as a temporary substitute for
stock market transactions,

One form of index arbitrage utilized by index funds--those
funds structured tc replicate the performance of a stock index
such as the S&P 500-~-has been called "index substitution." Such
arbitrage involves the sale of a portion of the index portfeolio
and the purchase of a comparable value of stock index futures
when the futures contract becomes temporarily undervalued
relative to the market value of the stocks in the index. The
data tabulated for this report combine index substitution with
other forms of index arbitrage. 23/

Due to the natural market forces discussed above in
connection with institutional intermarket trading, the price
disparities between stock index futures and replicating baskets
of stock are typically small and opportunities for profits are
precluded for all but those with the lowest transaction costs.
That is why arbitrage transactions are typically carried out by

major broker/dealers and certain institutional investors.

23/ Index substitution has received special attention from some
commentators because of the difficulty facing arbitrageurs,
other than those actually owning the relevant basket of
stocks, in executing index arbitrage programs involving
stock sales during a general stock market decline. This
asymmetry in index arbitrage results from the securities
industry's "tick test,™ which inhibits short sales unless
the most recent price change was an increase. Rule 10a-~1l
under the Securities Act of 1934 requires that short sales
of stock must be executed at a price equal to or higher than
the last price.



31

While typically considered beneficial, arbitrage transac-
tions have become the object of some concern in the case of stock
market derivative products (i.e., index options and futures). In
the first instance, this involved the "“third Friday" effect,
where it was perceived that the unwinding of the cash market leg
of arbitrage positions at the expiration of the futures contract
was causing unwarranted volatility in the prices of the underly-
ing stecks. Thiiis is plausible since the liguidation of the
futures or option leg of the arbitrage position is via cash
settlement. Under such circumstances, there are nc strong
economic incentives for the arbitrageur to unwind the position in
an orderly manner, with coordinated intermarket purchases and
sales, since losses in one market will be compensated in the
other when the stock index futures contract is settled at the
closing value of the relevant stock index.

In view of this, the cash settlement period for the S&P 500
futures and option contracts was moved from the closing to the
opening period of the NYSE, and measures were adopted to
disseminate, in a timely fashion, the stock order imbalances that
sonetimes accompany the ligquidation of arbitrage positions on the
NYSE. This change in the settlement time of the S&P 500 futures
contract was first effective for the expiration of the June 1987
S&P 500 future, and experience to date indicates that the change
has been beneficial.

In addition to this special case of the third Friday or
expiration effect, arbitrage activities have received attention

in connsction with the cascade theory, which was discussed
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briefly in Section II above. Under that scenario, stock prices
begin to decline as a result of fundamentally negative economic
news; pressure on futures prices is then exerted as portfolio
hedgers use the relatively liquid, low-transaction-cost futures
markets to increase their short futures positions in light of
declining stock prices; stock index futures begin trading below

their arbitrage value vis-a-vis the stocks in the underlying

index; arbitrageurs enter the markets, buying the (relatively)
underpriced futures and selling the (relatively) overpriced
replicating basket of stocks; stock prices then decline further;
more short hedging takes place in the futures market; and that
begets more arbitrage selling in the stock market, etc.

Whether arbitrage and portfolio insurance can interact to
depress stock market prices to an unwarranted level is an
empirical issue, rather than a foregone conclusion. TIn fact, the
scenario is not supported by observed behavior of market
participants during mid-October 1987. First, short hedging
becomes more expensive if futures are underpriced relative to the
cash market, and as a result futures hedging is inhibited, as
happened on October 19. As discussed below, some fund managers
terminated their use of portfolio insurance strafegies that day
rather than sell stock index futures at deep discounts. Further,
this "lock-step," sequential chain of events generally is not
consistent with the trading activities of arbitraguers who
reportedly have large amounts of available funds and the ability
(and need) to move dquickly in order to capitalize on these

relatively risk-free trading opportunities. In practice,
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arbitrageurs® buying of futures typically would occur more
closely in time with the sale of futures contracts by institu-
tional hedgers, thereby mitigating downward pressure on futures
nrices. In any case, since arbitrageurs' purchases of futures
place upward pressure on futures prices as selling in the stock
market lowere prices, such buying and selling tend to reestablish
the equilibrating relative prices.

More importantly than the above, however, is that the
cascade thecry is postulated as strictly a technical phenomenon
and ignores the existence of any market consensus based upon
fundamental market information. That is, under this theory, it
is the trading seguence that places downward pressure on stock
prices rather than a reassessment of the fundamental values of
the stocks. Obviously, any market that fits the description
implied in the cascade theory is not in a stable equilibrium and
is subject tc a rapid, substantial adjustment. Any trading
activity associated with that adjustment is simply the vehicle
for expressing and implementing the downward revision in value
already made by stock holders, not the cause. Furthermore, if a
market moved abruptly due to a technical rather than a fundamen-
tal phenomencn, it soon should return te its fundamental wvalue.

Although the 508-point (23 percent) decline of the Dow Jones
average on Monday, October 19, 1987, is the focal point of most
analyses of the stock market events of Qctober 1987, the decline
in stock valuss began prier to that date. BAs previously
discussed, the values of the most widely followed stock indices

had peaked in August, and between Octcber 1-16, 1987, the Dow
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declined 392 points, or 15 percent in value, including three days
{October 6, 14, and 18) on which the declines were 92, 95, and
i08 points, respectively. 24/ Shortly after October 19, stock
prices recovered somewhat from their lowest levels, but they did
not return to the ievels of early October, much less to the
market's Aaugust hichs. In fact, at the close of trading on
Monday, October 26, 1287, the Dow was just 55 points above the

close on October 1¢ and 842 points below the level of October 1.

E. Methodology

Since the higher price volatility and substantial price
declines began before October 19, this report contains data for
the broader period of October 14-26, 1987. Those days encompass
the period of iarge, successive price declines (October 14-19)
and the days of high price volatility during the week following
October 19 and the following Monday.

Initially, the Commission's surveillance staff was able to
estimate the amount of index arbitrage and portfolic insurance
from the large-tracdzr position reports that the Commission
routinely collects on a daily basis. However, neither those

reports, ncr any data routinely collected by any regulatory or

24 Se= also the Interim Report, pp. 1-4. Although the SEC/CFTC
survey data of sixteen firms include information for
October &, this analysis starts with the larger, more
continuous decliine that began Octcber 14 and continued
through each successive day until October 26.
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self-regulatcry organization in the futures or securities
industries, identify which positiong or trades were made as a
result of index arbitrage or portfolio insurance trading
strategies. The lack of precision in the terminology applied to
varjous strategies further complicates strict attribution to
specific types of trading activity. Therefore, to obtain data
for this analysis, the SEC and CFTC staffs jointly requested
sixteen firms to provide detailed trading data (hereinafter
referred to as the SEC/CFTC survey data).

The sixtesen firms surveyed included twelve broker/
dealers, 25/ three investment managers that were prominent users
of portfolio insurance strateqgies, and one other professional
investment manager who was particularly active in the futures
market on Octcber 19. The twelve broker/dealers were selected
for two reascns. First, they were the firms most active in index

arbitrage, on both a principal and an agency basis. Second, as

25/ A report commissioned by the NYSE states that twenty-nine
brckerage firms engage in program trading on the NYSE.
(Katzerbach, An Overview of Program Trading and its Impact
on Current Market Practjces, December 1987, p. 13,

hereinafter Katzenbach Report.) Eleven of the twelve
broker/dealers surveyed by the CFTC and SEC are included in
that list. The firm omitted in the Katzenbach Report
executed a substantial number of index arbitrage and
portfolic insurance trades during the survey period. CFTC
large-trader reports for the survey period show that, of the
remaining eighteen traders included in the Katzenbach
Repori's list of ftwenty-nine firms, ten had no futures
positions and eight had only small positions, indicating
that the program trading of those firms was almost entirely
through ztuek market purchases or sales with little or no
inveivemant in futures-related program trading.
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futures commission merchants and/or clearing members of the CME,
those firms' customer accounts included nearly all of the large
{i.e., reportable) institutional accounts in the S&P 500 futures
market during the pericd under review.

Each of those sixteen firms was asked to provide data for
October 6 and Octoker 14-23, that listed, separately for
proprietary and customer accounts, each trade in stock, stock
index cption, or stcock index futures markets that was executed
pursuant to index arbitrage (including index substitution),
portfolio insurance, or some other program trading strategy,
including those not related to futures market trading. gﬁ/ The
firms were requested to provide for each trade the order entry
time, dollar value, number of shares of stock, and number of
futures or option contracts traded. The firms also were
requested to identify the markets on which these trades were
axecuted. Additionally, one-minute futures trade execution times
from the CME's Computerized Trade Reconstruction (CTR) audit
trail system were used to augment the survey data for specified

accounts. 27/

(9]
~

The letter recuesting these data is found in Appendix D of
tne Interim Report. As discussed above, because the focal
point of this znalysis is the period immediately surrounding
Dctober 19, 1987, the data for October 6 are not analyzed
herein.

|

27/ &urvey results appeared to underreport portfolio insurance
trades executed in the CME's S&P 500 contract. Commission
staff, working with staff at the broker/dealers, identified
customer accounts that were likely to use portfolio
insurance strategies but which were not reported in the
survey data. These were predominately accounts for pension

(Footnote Continued)



in the analysis that follows, the magnitude and timing of
index arbitra3ye and portfolio hedging activities are examined
separately. Index arbitrage activity is analyzed principallg in
terms of its share of total NYSE or S&P 500 stock volume,
zlthough data on the corresponding futures or option market
trading are included in the exhibits. Portfolio hedging is
analyzed in r=lation to CME S&P 500 futures volume. 28/
Foilowing this, the interaction between the two types of activity
is examined, and an assessment is made of the extent to which
these trading techniques may have contributed to the fall in
stock prices Jduring the period under examination. The data
gathered in the SEC/CFTC survey generally appear to be consistent
with the data presented in the Brady Commission Report, although

different presentation formats are used.

{Footnote Convtinued)
funds and¢ trusts. As noted above, data concerning the
trades for such accounts were extracted from the CME's audit
trail system.

28/ These data are analyzed in terms of shares of stock or
mumbers of futures contracts rather than the value of the
transactions, in contrast to much of the analysis in the
Brady Commission Report. Although SEC/CFTC survey
information was collected and tabulated in terms of shares
cf stock, numbers of futures contracts, and their dollar
values, the dellar values are not used because they lack
precisior:. In particular, reported dollar values could
reflect varying time periods, prices, or bhoth.
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C. Stock Index Arpitrage Activity

The SEC/CFTC survey data obtained for this study indicate
active index arbitrage trading occurred on October 14 through the
eariy afternoon of October 19, when trading conditions made
arbitrage executions difficult, but very little thereaftexr. As
discussed below, the marked reduction in index arbitrage on
Cctober 20 and subsequent days resulted from the actions of the
NYSE temporarily te discourage program trading by its member
firms beginning on the morning of October 20, 1987. The reported
daily totals of stcgcks traded on the NYSE as part of index
arbitrage trades are summarized below. (See also Exhibit C-3.
This and the other tables in this section are derived from the

more detailed data in the indicated exhibits in Appendix C.)

Stock_Index Arbitrage Trading

Share of -
1987 NYSE Shares NYSE NYSE Volume
Date Bought Sold Volume Bought Sold
{(Million Shares) {Percent)
Jct. 14 2.2 28.1 209.7 1.0 13.4
cct. i35 7.4 16.6 266.3 2.8 6.2
Oct. 186 4.7 37.9 344.0 1.4 11.0
Oct. 12 3.1 37.5 608.3 0.5 6.2
oct, 20 1.3 2.2 613.7 0.2 0.4
Qct., 21 0.7 4.8 452.3 0.2 1.1
Qct. 22 8.1 2.6 395.3 - 0.7
Cct. 23 0.9 0.6 247.6 0.4 0.2
Oct. 26 ] 0 307.2 - -

Stock prices fell substantially during the period of October
14~15, 1987, as successively larger record-price declines were

registered., On each of those days, index arbitrage mostly
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conglisted of ¥sell programs," in which stocks were sold and

futures contracts were purchased. The largest sales of stocks as

¢

part of index arbitrage trades cccurred on October 16 and 19,
wnen sales of nearly 38 million shares were reported for each

day. 29/ On a net basis, subtracting buy programs from sell
prograns, the am&unt of reported arbitrage-related selling of
stocks was gr=atest on October 19. 30/

However, when reported index arbitrage is considered as a
percentage either of total NYSE volume or of wvolume in the NYSE
stocks included in the S&P 500 index during this period, the
greatest concentration occurred on October 1l4. ©On that date
gross arbitrage sell programs amounted to over 13 percent of
total NYSE volumne and about 18 percent of volume in the S&P 500
stecks., On Oaotcher 16, reported arbitrage-related sales
accounted for ziout 11 percent of NYSE volume (and 15 percent of
E&P 500 volume), and on October 19 such sales accounted for over
& percent of NYSE volume (2 percent of S&P 500 volume).

Despite the magnitude of the price declines during that

period, =z significant amount of short sales of stocks are
29/ This table and the cthers that follow exclude stock trades
tha were identified for other exchanges or as off-exchange

Qa [':

e
.l

es. About 82 percent of the stock trades occurred on
the NYSE, while 17.5 percent were reported as London
transactliens.

G/ Broker/daalarc responding to the survey may have
under-reported customer index arbitrage on some days if
their customsrs executed stock and futures orders separately
without identifving the purpose of the whole trade.
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included in index arbitrage trades. Prior studies have postulat-

d that the tick test of the securities industry 31/ would

o

restrict substantially the amount of stock that would be sold
short for arbitrage trades in rapidly falling markets. &As the
schedule below indicates, however, on Octecber 19 short sales of 9

ion shares of stock were executed as part of index arbitrage

il
trades. This was nearly a guarter of all reported index
arbitrage sell programs that day. Five different broker/dealers
e#xecuted those short sales on the NYSE, while another bro-
ker/dealer executed additional short sales of stock in London
that are not reflected in these data. 32/ Shert sales of stock
totaling over 5 million shares also were executed for index

arbitrage purposes on October 14 and 16. (See also Exhibit C-3.)

Short Saieg of Stock on the NYSE
for Index Arbitrage Trades

Short Sales

1287 Index Arbitrage as a Percent
Date Sales Sales of Index

(Million Shares) rbit e
Oct. 14 28.1 5.0 17.8
doit. 15 16.6 3.9 23.5%
Qct. 1 37.9 5.3 14.0
Got. 19 37.5 9.0 24.0
Got., 20 2.2 1.2 54.5
Do, 21 4.3 2.3 47.9
Get. 22 2.6 0.7 26.9
Oct. 23 0.6 ) 0

21/ See, in particalar, the Interim Report, p. 61, and The Role
of Index-Related Trading in the Market Decline on
Septembeyr 11 and 12, 1986, Division of Market Regulation,
Securities and Exchange Commission, March 1987, pp. 4-5, 12.

This short selling was more prevalent than during September
1i and 12, 1986, where the SEC found only one broker/dealer
executed such “rades to initiate index arbitrage positions.
Ibid., p. 12.

LA
i
N
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As the survey data show, index arbitrage activity dropped
precipitously from October 20 through the remainder of the survey
period. Despite a second consecutive day of trading volume
exceeding 600 million shares on the NYSE, reported index
arbitrage trading on October 20 was only 1.3 million shares
bought and 2.2 million shares scld, amounting to less than one
percent of the volume of either all NYSE stocks or S&P 500
stocks. Index arbitrage remained at very low levels throughout
the remainder of the survey period. For example, on October 22,
when the Dow Iell 72 points on velume of nearly 400 million
shares, reported index arbitrage stock sales were less than 3
million shares. Similarly, on October 26, when the Dow fell 157
points on volume of over 30C million shares, no index arbitrage
trades were reported.

On the morning of October 20, 1987, the NYSE issued a
special ncotics to its members requesting them "to refrain from
using NYSE order delivery systems for purposes of executing
orders relating to index arbitrage or any other aspect of program
trading after today's opening." The Exchange maintained some
form of this wvestriction in place until November 9, 1987. The
restrictién initially applied to members' proprietary trading
through the NYSE's automated order entry system (Super DCT).
Consequently, customer and proprietary arbitrage trades in which
orders were physically carried to specialists' posts were
bermitted. Orn October 23, the NYSE extended the restriction by

asking members to refrain from all proprietary program trading
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ant to use the Super DOT system for customer program trades only
pricr to the cpening. As a direct result of these actions, index

rbitrage and other types of stock program trading were reduced

1)

Q.

raesctically on October 20 and thereafter until the restrictions
on the use of the Super DOT system were terminated.

Iindex arbitrags traders interviewed by CFTC staff said that
index arbitrage was very difficult to execute on October 19,
narticularly after 1:00 p.m. (EDT), 33/ because of difficulties
i trade executions on the NYSE. Because of NYSE trading halts
and because traders had no assurance if, when, or at what prices
stock szles could bes made, index arbitrage effectively was
timited by the marketplace before the NYSE issued its request
concerning the DOT facility.

As indicated below, reported data for the S&P 500 futures

Lad

21QE

4/ of index arbitrage trades have the same pattern as the

reperted stock trades. The largest quantity of arbitrage-
related purchases of S&P 500 futures contract relative to total

futures volume were reported for October 14, about 7,100

33/ Ril times reported in this section are Eastern Daylight
Time,

3a/ The CME S&P 500 futures contract generally was involved in
over two—thirds of the reported arbitrage-related stock
sales during the period October 14-19. Index arbitrage
trades alsc were reported that involved the S&P 100 option
onn the Chicagc Board Options Exchange (CBQOE), MMI futures con
the CBT, VLA futures on the KCBT and the NYSE Composite
Index futures on the NYFE.
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contracts 35/ (6.2 percent of S&P 500 volume for the day)}. The
largest gross arbitrage-related S&P 500 futures purchases
occurred on Octoker 19, when about 9,700 contracts (about 5.9
percent of that contract's volume) were reported. On October 16,
the reported arbitrage~related S&P 500 futures volume was about

7,800 contractis (5.4 pexrcent of volume). (See also Exhibit C-4.)

Index Arbitrage Futurés Trades

CME CME
Fatures Futures CME Share of CME Volume

Date Boughit Seold Volume Bought Sold

{Thousand Contracts) (Percent)
Goct. 14 7.1 0.4 114.5 6.2 0.3
oct. 15 3.3 0.3 127.5 2.6 0.6
Qct. 16 7.8 0.3 145.0 5.4 0.2
Qct. 19 9.7 0.2 1l63.2 5.9 0.1
Cct. 206 0.5 0 113.1 0.4 0
Oct, 21 1.4 0.2 82.0 1.7 0.2
ok, 22 6.5 0 48.4 1.0 0
Got. 23 0.1 0.2 38.1 0.3 0.5

As part of the evaluation of the magnitude of index
arbitrage activity dQuring the period, it would be instructive to
compare current magnitudes to a base period. Unfortunately,
since data have not been collected routinely to measure the
extent of index arbitrage trading, the only pocints of comparison

are special studies by the CFTC or SEC that were done in response

35/ For purposes of the narrative, throughout this section
futures trades are rounded to the nearest hundred contractis.
More precise numbers for daily and intraday trading are
found in the exhibits in Appendix C.



o unusually largs cdaily price declines on the NYSE. 36/ Two
such studlies have been published, the SEC report on trading on
Sgprembexr 11 and 12, 1986, and the CFTC report on January 23,
1957 trading. 37/

The 3EC's report on trading on September 11 and 12, 1986,
published the resulis of a special survey of seven firms' program
trading activity. On those two trading dates, when declines in
tne Dow of B6.6 points (4.6 percent) and 34.2 points (1.9
percent), respectively, were experienced, index-related program
trades totaled about 42 million shares and accounted for about 17
percent of total NYSE volume on each date.

Thz SEC raport concluded that the pfice declines on those
twy days were not caused by index-related arbitrage, portfolio
insurance, or a cascade effect resulting from the interaction of

tLhose two trading strategies. That report concluded that:

38/ ALthough it has been reported that the NYSE collects data on
predram trades transmitted through its Super DOT system,
that system does not distinguish index arbitrage from other
forms of program trades, such as those of mutual funds,
index funds, or other institutional purchases or sales of
many different stocks. See the Katzenbach Report, op. cit.,
pPo. 12-13.

37 The L{FTC report concentrated on intraday futures trading to
assess the guestlon of whether intraday manipulation
occurred when the Dow fell about 115 points within a few
noura. Althoucgh no survey of index arbitrage was conducted,
@stimated buy programs totaled 9.3 million shares of stocks
{3 percent of NYSE volume on January 23), and estimated sell
programs totaied 4 million shares of stocks (1.3 percent of
NYSE volume).
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... the magnitude of the September decline was a result
of changes in investors' perceptions of fundamental
econemic conditions, rather than artificial forces
arising from index-related trading strategies.
Nevertheless, index-related futures trading was
instrumental in the rapid transmission of these changed
investor perceptions of individual stock prices, and
may have condensed the time period in which the decline
occurred. 38/

The SEC/CFTC survey data for the period Cctober 14-26, 1987,
reveal total index arbitrage trading of a smaller magnitude, both
in absolute and relative terms, than that of September 11 and 12,
1986, despite the much higher stock trading volumes during the
October 1987 period under review. The index arbitrage trading on
October 19, 1987, for example, was less than 38 million shares of
stock and accounted for only about 6 percent of total NYSE
volume.

The SEC/CFTC survey also requested data on program stock
trades other than index arbitrage. Such trading would include
any orders simultanecusly to purchase or sell a group of stocks
for reasons such as rebalancing a portfolio, increases or
decreases in the size of a portfolio's eéuity holdings, or
portfolic insurance trades implemented in the stock market. The
schedule below compares total reported program trades involving

NYSE stocks with reported index arbitrage trading during the

period October 14-26, 1987. 39/ (See also Exhibit €-5.)

38/ op. cit., p. i.

39/ Other stock program trades, such as sales for mutual funds,
{(Footnote Continued)



Iindex Briitca andg Total Prourxaim

rale
Trading on the NVSE By Surveved FPirns

Arlitrage Share

Total of Tetal Program

1587’ index Arbitrage Program Trades Trades
Date Bought Scld Bought S0l1d Bought Sold

{Million Shares) {Percent)
oot La 2.2 28.1 2.8 28.7 78.6 97.9
Soif. 15 T i6.6 11.6 20.7 63.8 80.2
Coct. 18 &7 37.9 7.0 50.0 67.1 75.8
Ccocit. 1% 3.1 37.5 3.2 89.3 96.9 42.0
oo, 20 1.3 2.2 2.3 13.3 56.5 16.5
a0, 21 G.7 4.8 3.1 15.8 22.6 30.4
Cot. 22 0.1 2.6 21.5 7.9 G.5 32.9
Dov. 23 0.9 0.6 11.1 8.8 8.1 6.8
oct. Z6 ¢ 0 2.5 7.3 0 0

On October 14 through 16, index arbitrage accounted for over

P

substantially exceeded stock buy programs in magnitude. On
Cctober 19, however, index arbitrage sell programs accounted for
¢2 percent of total sell programs, as a total of over 89 million

snares of stock (nearly 15 percent of total NYSE volume) were

Ui

cid in all program trades combined among the surveyed firms.

o 0ctober|19, and to a lesser extent October i6, much of
the other program stock sales involved stock sales for portfolio
insurance purpeses. Those sales totaled 39.9 million shares on

Jotober 19 and 5.1 million shares on October 16 (Exhibit C-6).

i

-
(25}

pension

&

und, using a self-directed asset allocation strateqy

(Footncte Continued!
iikely were made through other NYSE member firms which were
not included in the SEC/CFTC survey because the survey firms
were chosen on the basis of their large futures positions.
kg 5 result, the survey data likely underestimate the other
stock program trades that do not involve index arbitrage.
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to reduce its eguity exposure and increase its cash in a
deciining market, accounted for over two-thirds of the portfolio
insureznce steox selling on October 19, fhaf fﬁnd executed most
of it= transartiéns through stock sales rather than futures

hat day,

rt

hedging cn

€

In sum, There was significant index arbitrage activity among
the surveyed firms from October 14 to October 19 and stock sell
programs were substantially larger than stock buy programs.
Howavar, wecinning on October 19, other program sales among the
surveyaed firms exceeded those program stock sales with a futures
counterpari via index arbitrage. In addition, as previously
discuszed, the survey data Go not capture the program sales of
eighteen of thie firms identified in the Katzenbach Report as
engaging in such transacticns because those firms had either very

small or no futures positions during the peried under review.

D. Futures “edging bv_Institutional Investors

Magniitude of Reported Institutional Hedging. As described

above, the trading data initially reported in response to the
SEC/CFTC survey appeared to under-report portfolio insurance
activity. Corsequently, an augmented data set was obtained for

institutionai trading at the surveyed CME clearing firms. 40/

40/ An analysis of CFTC iazrge~trader reports showed that nearly
all of the institutional accounts with reportable futures
{(Footnote Continued)
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Wnile these augnented trading data, which are labelled “other
nedgaing, " 43/ only inciude the S&P 300 futures contract, that
contract generally accounted for about 95 percent of the reported
futures povrtfoliio redging. 42/

The tetal daily guantities of reported portfolio insurance
and otner hedgincg in the S&P 500 futures contract by institution-
sl accounis, principaily pension funds, are summarized below.

{See also Exhibit C-7.)

Institutional Hedging in CME S&P 500 Futurss

Share of CME

vorifoiio Insurance Otrer Heaging Total Volume
Date Baught 541d sought Soid Bought Sold Bought Sold
{Thousand Contracts) (Percent)

Gei. 14 naa i3 8.5 1.7 0.6 3.5 0.5 3.1
Oct. 1% 2.5 3.8 0.9 4.5 1.3 8.1 1.0 6.4
Oct. 16 0.1 H ] 2.3 4.2 2.4 145 1.7 10.1
fct, 3§ 0.3 0.8 4.5 6.9 4.8 32.7 2.9 20.0
Get. %G 6.1 - 5.7 11.8 4.9 17.7  33.6 15.6 29.7
Oct. 21 a7 1i.7 4.3 2.1 24.5 14.8 29.9 18.0
Ocr. 22 5.4 i.3 3.3 2.1 8.7 3.4 18.0 7.0
fct. 23 £.8 5.6 i.6 5.3 8.4 10.3 22.0 27.0
Oct. 26 7.0 5.7 2.8 5.5 9.8 10.2 30.7 32.0
(Foctnote Continued’

positions carried thelir accounts with the ten active CME

clearing members inciuded in the survey.
47 Altnough this report uses the term hedging to describe the

futures traaln- 5f institutional accounts, the staff has not
ascertained whsther all of this trading fully comports with
the Commissionts definition of bona fide hedging, $1.3(z) of
'ﬂ Commission's regulations. However, the staff has no

is for bEllPVln” that any of this activity would not
;fv for eithar hedging or risk-management exemptions
exchange speculative limit rules. On September 14,

the Commission published in the Federal ngigggg an
retative statement distinguishing hedging and risk
tion from risk~-management strategies.
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m2ll amounts ©f portfolio hedging alsc were reported for
the XCBT's VLA and the NYFE's NYSE Composite futures
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These data show the substantial increase in portfolio hedge

&2 500 futures market on Octoker 16, 19, and 20,

n

saliing in ths
both in absolute terms and relative to total volume in that
contract. Gross fubures selling by institutional accounts at the
surveyed brokar/dealers who also were active CME clearing members
increased frowm about 3,502 contracts (3 percent of total sales)
on October 14 to 14,600 contracts {10 percent of total sales) on
October 1i8. On October 19, this selling increased markedly, to
32,700 contracts (20 percent of S&P 500 futures volume), and it
increased again to 33,600 contracts (30 percent of S&P 500
futures volumz) on Octocber 20. Although that latter day had the
largest gross Iutures selling by institutional hedgers-~--primarily
reported as portfelio insurance-- some of those accounts also
cubstantially increased their purchases of futures on October 20
to 17,700 coniracts. Thus, net sales by those accounts were
15,200 contracts that davy.

Although institutional hedging activity continued at
substantial lavels frowm October 21 through October 26, it
consisted either of net purchases or more evenly balanced
purchiasas and gales of futures contracts. Those purchases of
futures generzily represented the liguidation of short hedge
positions, al*hough some fund managers purchased futures to
increase tneir eguity exposure.

Types of Hedging Strategies. CFTC staff interviews with
managers of some of the pension funds that were most active in
the S5&P 500 futures market during the October 16-20 period

revealed diverse portfolio management strategies in reaction to
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srevailing market conditions. The pension funds using portfolio

-
be
w
-
jor
[n]
]

hce strategies all determined, based on their trading
models, that They sacuid reduce substantially their equity
eXposSuUres. As steck prices fell dramatically on Octcber 19,
portfolic insurance models calied for substantial additional
saies of stock index futures or of stocks.

However, the managers reacted Gifferently to these pro-
grammed signazls. One manager sold all the futures he could on
October 1% until the firm's CME hedge exemption was ex-
nausted. 43/ When that firm advised clients it could sell no

more futures that dzy, one large pension fund client determined
to terminate its poritfolio insurance program rather than seek the
degree cof hedge coverage indicated by its program. However,
during the followirg days, that fund directed its outside manager
te continue geiling futures to attain a 50 percent hedge of its
portiolic, which it achieved by the end of the month. 44/

Another pensicn fund stopped selling futures as part of its
portfolio insurance strategy around noon on Octoker 19, despite

the continued sell recormmendation being made by the program.

That manager eiected not to sell futures at what appeared to be

43/ Under CME rules, hedgers could exceed their hedge exemption
and retrcactivaly submit data to demonstrate that the larger
positions were in fact hedges. By emergency action, the CME
terminated its retroactive exemption provision on
Ccctober 22.

44/ ¥When fund managers terminate their portfolio insurance
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deeply discounted pricesg since such sales would substantially

the portfolio insurance prcgram. Since the

o}

increase the ost of
NYSE tape was running very late on October i9 and some stocks
were not open for trading on the NYSE, fund representatives said
they alsc were uncertain of stock prices. On subsequent days,

the fund resuied sales of futures when the basis narrowed and

vefvained fron selling whan it widened. 8ince that fund already

hal reduced sabstantially its equity exposure prior to October
19, it apparently did not feel pressure to hedge its equities
portfolie regardless of price on that date.

Two other fund managers who use portfolioc insurance had
similar reactions. 3Beth had hedced substantial portions of their
portfcoclics prior to October 19. One fund decided not to sell
discounted fulures on October 19 despite the signals from its
model, a]though it did sell some equities. After October 19, the
fund gradually increased its hedge coverage from 50 to 65 percent
by the end of the monthk. Another smali fund was able to complete
most of 1ts dssired hedging on October 19 despite market
conditions bu decided to buy futures the next day to reduce its
hedge coverage from about 85 to 40 percent.

Arother fund manager, who said he neither used portfolio
insurance nor engaged in index arbitrage, decided to purchase
futures contrzcis on October 19 because of the apparent futures
discount to stock prices in anticipation of purchasing stock at a
later date. &snother fund switched its position from short to
long futures and bought stocks on October 19, and, on October 20,

*

it bought futures instead of stocks because it believed futures



were relatively undazvaited. A third in~house marager of a fund

Gecided to liguidats totally a substantial short futures hedge

osition between Ccoober 16 and 20. That manager, whc reestab-

o

iizhed a short hedcs later in the month when stock prices had
recovered scmewhat, =faid that witheocut the futures hedges, the
fund would have nad to sell stock during the October plunge
rather than during the following month.

Overzll, it is evident that institutional hedging in the
futures market was not monoiithic during the mid-October period
under review. In sarticular, while some firms employed portfolio
insurance strategies, others pursued more heterogeneous market-
timing strategies, including several who purchased futures during
periods of declining stock prices in anticipation of later
purchasing stocks. Moreover, among those firms that earlier in
October were adhering to purchase and sale signals generated by
portfolic insurance programs, many abandoned those programs or
reduced the amount of futures or stock market salies dictated by

the programs.

E. Review of Intraday Index Arbitrage and Port
Activities

The preceding sections describe the daily magnitudes of
index arbitrage and portfolio hedging activity. As discussed
above, the SEC/CFTC survey data generally indicated that index
arbitrage trading was greatest on October 14, 16, and 19, and
portfolio hedging activity was greatest on October 1%, 20, and

21. In this secticn, the magnitude of index arbitrage and



portfolio hedging activity is analyzed on an intraday basis. 45/
This section also examines the interaction between those two
trading strategies, particularly on Octcber 19, 1987,

As discuzsed in_Section II of this report, during the period
under examinaiion, reported values of the S&P 500 index were
often subject to considerable non~trading effects dues t¢ rapid
changes in stock values between transactions, delays in openings
of individual stocks, and trading halits. As indicated in that
section, one result was that what appeared to be wide basis
relationships often were not refliective of current narket
conditicns. That section developed empirical estimates of the
basis using the prices of stocks that were actually trading.
With this caveat in mind, the discussion contained in this
section is cast primarily in terms of the reported values of the
S&P 500 index, with no adjustments for the non-trading effect.
This approach was adopted to maintain the consistency of
references to certain price movements with other reports and
publicly available data. However, the following analysis
implicitly takes into account the results of Section II in terms

of the non-trading effect and references them where appropriate.

45/ Transaction data from the SEC/CFTC survey are sequanced by
the times reported--generally order entry times. Because of
lags between order entry and execution, especially on the
high volume days that are the subject of this report, and
because cf scme imprecisions in reported times, these
intraday analyses are based on nalf-hour intervals. The
deteiied, sequential data are available from the Commission
upon requast. Section V of this report discusses the
execution times for a sample of orders for S&P 500 futures.
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Wednesday, .October 14, 1587. On this day, the Dow fell 95

points (3.8 percent}, the largest recorded absolute decline to
that date, on voluma of nearly 210 million shares. During the
' y

ay, the most proncunced price weakness in S&P 500 futures and

(o8

etocks was during the first half hour of trading and from about

:30 o 1:15 p.m. {Figure 3). The reported basis was only at a

| ]
[N

discount at the open and the close, although the premium of the
December S&P 500 future appeared to be at less than the arbitrage
eguilibrium value at numercus times during the day (Figure 4).
Portfolio hedgz seiling was small on October 14, never
exceeding B00 contracts or 12 percent of CME volume in any single
half-hour interval {Figures 7 and 8 and Exhibit C¢-7). Index
arbitrage sell programs, however, were of substantial magnitude
(Figures 5 and 6). The largest intraday concentrations of those
sell programs (thos=2 that, in aggregate, represented stock sales
of 2 million or mor: shares per half-hour interval) are listed
below in terms of stock shares on the NYSE. (See also Exhib-
it c-3.)

October 14, 1987

Arbitrage Sell Programs

NY5E Share Percent Percent S&P 500
Time 45/ Volume NYSE Volume Stocks Volume
{millions)
Q:30 - 1C:00 4.0 16.0 21.6
12:30 - 1:00 3.0 21.0 28.3
1:00 - 1:30 4.2 21.0 28.8
2:30 - 3:00 3.8 12.0 26.0
3:30 - £:00 3.0 12.9 17.¢6

46/ Throucghout this report, trades with reported order entry
times prior to the open of the market are included in the
first half-hour trading interval. Trades with reported
times shortly zfter the NYSE close, termed the “run off"
period, are inzluded in the last half-hour interval.
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Although cumulative stock sales of 3 to 4 million shares
within a haif-hour interval do not seem particularly large, those
trades repres:snted a sizeable share of trading in all NYSE stocks
as well as In the S&P 500 index stocks during those time perieds.
buring the periods of the largest amcunts of index arbitrage,
both stock and futures prices feil. It is notable that futures
prices felil even though index arbitrage resulted in substantial

purchases of Zutures--much more than were sold during those
intervals for portfolio hedging. Furthermore, stock prices did
not recover significantly, as might be expected if arbitrage sell
programs were a temporary destabilizing infiuence. Nor did stock
prices rebound the next morning. Instead, it appszars that the
futures markei more rapidly reflected the falling value of
securities than did the stock market, which created arbitrage
opportunities as firms bought relatively under-priced futures and
sold relatively over-priced stocks until the two markets became
properly realigned.

Thursday. Octcber 15, i%87. The Dow opened the day about
unchanged from the prior day's close. Although stock prices
ended that dav with the Dow down 58 points, for most of the day
the market refiected only modest gains or losses from the prior
day's close. Prices of the 8&P 500 futures and cash index were

Weakest during the opening and closing haif-hour intervals

(Figure 2). The December S&P 500 future opened at a substantial
discount to the quoted index but was relatively stable during the

first hour of trading as the value of the index fell below the

futures price level to achieve a ncormal basis reiationship.
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During the first 1: minutes of trading, however, the Decenmber
future was at a sizeable discount to the guoted index, creating
apparent arbitrage opportunities (Figure 10). After 3 p.m., and
particulariy during the last half hour of trading, stock and
futures prices fell substantiaily. Futures prices fell relative-
ly faster and frequently were at about the same level as the
quoted index during the last 15 minutes of trading on the NYSE.
A8 can be expected from these basis relationships, 47/
arbitrage sell programs were most active in the first and last
half hours of trading on the NYSE (Figures 11-12}. The three
half~hour periods when arbitrage sell programs, in aggregate,
exceeded 2 milllon shares are summarized below. (See also

Exhibit C-~3.)

October i5. 1987
Arbitrage Sell Programs

NYSE Share Percent Percent S&P 500
Time Folune NYSE Volume Stock Volume
(millions)
8130 - 10:00 6.1 12.5 18.3
10:00 - 10:30 2.2 7.8 10.3
3230 - A4:00 5.0 16.0 21.6
47/ Jthou&n the S&P 500 futures basis is discussed here, index

L

arbiltrage sell programs on the open and close 1nvolved VLA,
L, and NYSE Composite futures as well. The S&P 500
futures contract was involved in 10.5 million of the 16.6
wmill 10& shares cr Jndex arb;trage stock sales on the NVSE
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Portfolis hadging was somewnat more prominent on October 15
than on Octoker 14 and was most prevalient in the morning (Figures
i3-14}. The three half~-hour periods with the largest sales
(those with zdggregate saies greater than 1,000 S&P 500 futures

contracts) are summarized below. (See also Exhibit C-7.)

October 35, 1937

Fortfolic Hedoge Sales in S&P 500 Futures

Futures Percent of
Time Sales CME Volume
(thousand
contracts)
9:30 — 10:0¢0C 3.2 16.0
10:906 -~ 10:390 1.1 7.6
1i:00 - 11:30 1.2 10.6

Although both index arbitrage and pertfolio hedging were at
their most substantial levels during the first half hour of
trading, the portfolio hedging appears contemporaneous with,
rather than préceding, the index arbitrage. OFf the approximately
6.1 million sharaes of stock invelved in arbitrage sell programs
during that period, orders for 2.4 million shares had entry times
prior to the opening of trading on the NYSE, and another 3.5
million shares had entry times within the first 10 minutes of the
opening. 'Arbitrage sell orders thersafter diminished signifi-
cantiy until about 10:00 a.m. Portfolio hedge sales in the first
ten minutes of trading totaled neariy 2,200 centracts before also
tapering off. Tnis pattern would not lead to the conclusion that
the hedge saies induced the arbitrage sell programs. Further-

more, there was no sustained downward price movement after that
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interval 23 prices were fairly stable for the next half hour and
then rose above opening levels.

puring the ias® half hour of NYSE trading, reported index
arbitrage and other program trading of stocks accounted for about
5.0 miliion and 2.1 million shares of stock, respectively, or

about 23 percent of total NYSE volume during that period. About

I-
-

.1 wmiilion shares of that trading had order entry times during

tn

the last 17 minutes of trading, after prices already had fallen
substantially. Sucn trading could have contributed only to the
final 3 points of the day's decline of slightly over 7 points in
the $%P 500 index.

Friday, October 16, 1987. Despite a very weak close the

pricr day, the December 5&P 500 futures market opened 2.25 points
higher and at a premium to the reported index (Figures 15-16&).

Stock and futures prices began falling soon after the opening,

hiowever. The Dow ciosed down 108 points, a new record drop, and

g}

the 5&2? 500 index f=11 15 points. The December future traded at
a premium to the reported index during most of the day, although
it fell to the leveil of the index at several points and was
guoted at a discoun®t during most of the f£inal half hour of
trading on the NYSE. The three periocds of the most pronounced
price weakness of the day were from 11:00 to 11:30 a.m., from
1:30 to 2:00 p,m., and from 3:30 to 4:00 p.m. October 16 also was
the expiration date for the October MMI future, CBOE S&P 100
option, and twelve other index option contracts.

poth index arbiltrage and portfecliio hedging were at substan-

levels on October 16. Although both strategies were

|t

tis



INDEX VALUE

306

s & P 500
October 16, 1987

Caqeh index and Decamber Future

303-
300 VY

2971 V]

Mmh}\A*“*A\wi\ Dec

cagh ind?x

294 -
291 -
288 -
285 -
282 -
279
276

-.-'"f/

9:30 10:00

10:30

11:00 11:30 12:00 12:30  1:00  1:30  2:00 2330 3:08 3332

TIME

& 330

61329

JHDT S
1L



BASIS

S & P K40
October 16, 1987

Basia (Dac. Fubures -- Gash)

o

-
—16 +
— 24
—32 -
—40 -
—48
— 564

0 R e e e T e Sy Aoy s L NP -
li V I"'\-‘x _-"-‘“'i‘"
™
M
1
o
<l
w2
ol
'_l
23]
—54 i
9120 10:00 10:30 11:00 11:30 12:00 12:30 1:00 1:30 2:00 2:36 3:09  3:30 4£:00  4:30

TIME

ZL



- - o " BT T L T s

OCTOBER 16, 1087
NYSE STOCK SALES
INDEX ARBITRAGE VS. OTHER PROGRAM TRADES

in millions
D
o

.
b
"= =

TRADING VOLUME OF SHAREZS

-
e
il e --..__.—-a

TiE [HRAGVETS INDNCAYE MALF--KONR
BYERVALS DECHRENG AT 9:30 AN

sorf | oo : i ; !
i v . m'}!‘. e » - . - - » o . - i . ) [}
W o Aerind XL .-r‘...;;‘!:-rn'..'.-{_ > .l-# £ ﬁnrz:n—.n_mnargﬁil.m.? oo it o p R E A T e B Pt 1 ] e

9:30 10:

] "' . :_:‘

3:00 3:30 4:00
Eastern Time

00 10:30 11:00 11:30 12:00 12:30

TiME BRACKETS
[} INDEX ARBITRAGE [[]] OTHER PROGRAMS

LT

40514
£ L



PERCENT OF TOTAL STOCK SALES

INDEX ARBITRAGE VS. OTHER PROGEAM TRADES

amian A B el T

OCTOBER 16, 198Y

AS A PERCENT OF TOTAL STOCK SALES

Samnas orpgean oy

24 - .

21 -

18

154
e

E

Fezmmed M .._ :E-E?G.WM_-T@.M.?&F&L o B Phprerrany, = i

9:30  10:00 10:30 11:00 11:30 12:00 12:30 1:00 1:30 2:00 2:30

Al

TIME BRACEETS

| INDEX ARBITRAGE [[] OTHER PROGRAM TRADES

81 Jdndig
v



=
ol

CONTRACT TRADING VOLUM

in thousands

OCTOBER 16, 1987
S&P-500 PORTFOLIO HEDGING
TOTAL CONTRACTS BOUGHT AND SOLD

Qtﬂ

9:30

10:00 10:30 11: 00 11:30 12;00 12:30 1:00 1:30 2:00 2:30

TIME BRACKETS
TOTAL BOUGHT TOTAL SOLD

| 1“]}

3:00

3:30 4:00
Eastern Tima

JA001 4

61

Si



% OF TOTAL CME TRADING VOLUME

80

OCTOBER 16, 1987

S&P~500 PORTFOLIO HEDGING - BOUGHT&SOLD
AS A PERCENT OF TOTAlL CME VOLUME

754

60 -

454

30 -

154

0 4=

9:30

10:00

10:30  11:00

=]

% OF

11:30  12:00 12:30 1:00 1:30

TIME BRACKETS

e

2:00 2:30 3:00

CME BOUGHT [} % OF CME SOLD

rr:.?:.ﬁ e
3:30 4:00

Eastern Timel

UNDIA

94

0z



prominent at various times during the day, index arbitrage was
greatest after 3 p.m. and was particularly large at the close of
the NYSE (Figures 17-18). Portfolio hedging, although more
evenly distributed during the day, had its greatest concentra-
tions before 2:30 p.m. {Figures 19-20). The largest concentra-
tions of index arbitrage sell programs are summarized below.

{See also Exhibit C-3.)

October 16, 1987
Arbitrage Sell Programs

NYSE Share Percent NYSE NYSE Percent S&P 500
Time volume Volume Stocks Volume
(millions)
g:30 - 10:00 4.3 l10.9% 15.1
13:00 - 311:30 4.5 17.0 23.1
1:00 - 1:30 3.4 18.0 26.6
i:30 - 2:00 3.6 12.3 17.2
2:30 - 3:00 2.2 10.6 14.8
3:00 - 3:30 4.5 19.0¢ 25.6
330 - 4:15 48/ 11.3 21.0 26.3

There also were substantial sales of stock on October 16 as
part of réported program trades other than index arbhitrage.
Those other program sales of stock totaled 12.1 million shares
for the day, of which cver 5 million were reported as portfolio
insurance sales in the stock market. The largest concentrations
of those other program sales, which had ho futures market
counterparts, were at the open and after 2 p.m. At the open,

those sales teotaled 2.3 million shares, or 5.9 percent of NYSE

48/ During thkis interval, which includes the NYSE run-off
volume, 2.3 million shares of stock also were purchased as
part of buy programs associated with MMI futures.
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voluma. The other larages concentration of those stock sales was
4.1 miliion shares (7.7 percent of volume) during the last half
hour on the NYSE ({Exhibit C-5).

The intervals during which portfolio hedge selling of S&P
500 futures exXceeded 1,000 contracts are summarized below. {See

also Exhibit £-7.)

Qctober 16, 1987

Portfoiio Hedge Sales in S&P 500 Futures

=

Futures Percent CME
Time Saies Yolume
{(thousand
. contracts)

9:30 - 10:00 1.1 7.1
10:38 - 11:00 1.3 11.1
11:00 - 11i:30 1.5 12.5
11:3C - 12:00 1.3 12.4

1:00 - 1:30 i.5 19.0

2:06 - 2:30 1.6 10.8

3:30 - 4:15 1.4 6.8

None of the. intervals had particularly large guantities of

utures portfolio hadging, although in one interval it amounted

H

to 19 percent of the sales on the CME. Nor was hedge selling
particularly heavy during the three half-hour periods when stock
prices fell the mos%, 11:00~11:30 a.m., 1:30-2:00 p.m., and
3:30-4:00 p.m. Furthermore, neither the magnitudes nor the
timing of this trading on October 16 is indicative of any
significant interaction between portfolio hedging and index

arbitrage se2il programs.



Index arbitrage sell programs were reiatively large from
11:00 to 1i:39 a.m. when stock prices dropped significantly, but,
during the next half hour, stocck prices recovered nearly to the
level prevailing at 11:00 a.m. Stock prices weakened signifi-
cantly betweens 1:30 ang 2:0C p.w., during a period of more modest
sell programs, and recovered completely in the subsequent half
nour. Althouch not definitive, these price patterns are
consistent with short-term pressure resulting from a concentra-
tion of arbitrage sesll programs.

The 30-minute period during which stock and futures prices
fell most on {ctober 16 was the last half hour of NYSE trading in
which the S&P 500 index and the December S&P 500 future both fell
about 5 points, although the future had fallen nearly 10 points
by 3:5) p.m. before recovering. That period also coincided with
the expiration of the October MMI future on the CBT and thirteen
stock index options traded on securities exchanges, the most
prominent &f which was the CBOE's S&P 100 opticn. All of those
futures and option contracts are cash settled on the basis of the
closing valuez of their respective stock indices that day. The
clesing out o any index arbitrage positions left open until the
future's expiration would require a purchase or sale of stock on
the close of the NYSE, preferably at the last sale price of each
stock.

As indicated above, during the final half hour of trading on
Getober 16, there was a substantial amount of arbitrage-related
stock trading in addition to other program trades. During that

perind, which includes the NYSE run-off transactions reported



riter 4:00 p.m., index arbitrage buy programs totaled approxi-

nately 2.3 million shares while indewx arbitrage sell programs
Totaled 11.3 millicn shares. (As discussed below, not all of
i

those arbitrage prcgrams.were related to the expirations of the

uture and .index option contracts.) ther reported stock

rh

I¥MT
g2ll programs not ralated to futures trading amounted to 4.1
rillicn shares, 9f which 1.7 million shares were portfolio
insurance implemented in the stock market.

The 11.3 miilion shares of stock sales associated with index
zrbitrage were related to both index option and index futures
contracts. About £ miilion shares of stock were sold as part of
cption arbitrage, mostly involving the CBOE S&P 100 option, while
ebout 6.3 million shares were sold as part of futures arbitrage
trades. About 5.1 million of those futures-related stock sales
invoived the &P 500 futures contract, which was not expiring
that day. MMI futures were involved with stock purchases of 2.3
million shares and 