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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

iv



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. '
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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
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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.
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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
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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 sales of 1.1 miilien shares during that
pericd.

Mondav, Cctcobexr 19, 1987. This day began with a massive

wave of stock selling that continued relentlessly ~~ in alil
markets —-- as the day progressed, resulting in record declines in
sTock vaiues on all exchanges trading stocks or stock index
instruments in the United States and arcund the world. The

breadth and magnitude of that selling was unprecedented, and it
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emanated from numerous sources. 4%/ The resultant magnitude of

1i in siteck values also was unprecedented.
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selling pressure created substantial order imbalances on
the books of the NYSE specialists causing delays in the opening
of trading in many stocks for hours. Telephone lines to
securities brokerage firms were jammed with orders and inquiries,
NASD market-mzkers also were overwhelimed with sell orders and

reportedly many customners were unable to reach their brokers by
telephone.

The wave of sélling that engulfed the global securities
markets on October 19 was not initiated by trading in index
products ner £id it principally emanate from such trading. There
was a massive change in investor perceptions, building from the
previous week's experience, about the value of stocks, and many
investors écted simultaneocusly and in unprecedented volumes upon
those changed perceptions. However, as mentioned in the Brady
Comnmission Report, there was, as a result of stock price declines

the previous week, a significant overhang of portfolio insurance

42/ The Brady Commission Report stated that trading activity was
concentrated in the hands of surprisingly few institutions.
See Executive Summary, p. 5. Although the SEC/CFTC survey,
as well as CFTC surveillance data, reveal that some
institutions engaged in large transactions, that does not
mean that most trading on either the NYSE or the CME was
accournted for by a few institutions. All reported program
stock saies in the SEC/CFTC survey accounted for less than
15 percent of the 608 million shares sold on the NYSE on
October i9. Similarly, total portfoiic hedge selling of S&P
500 futures as reported in the SEC/CFTC survey data
accounted for only 20 percent of the selling in that
contract on October 19.
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programs, vhicn were ilikely te be implemented in the stock

o1 futures warxXet what Monday.

Desplite deliayeZ openings of many stocks, trading volume

the first hcur totaled nearly 100 million shares on the
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v
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WYSE. After two hours, about 215 million shares had been traded
-~ mwore than the normal volume for an entire day. By day's end,
& record 60& milliocn shares had traded on the NYSE.

Although this wave of seiliing pressure was of unprecedented
proporbions, it was pot totalily unanticipated. The large stock
price declines of the wrior week, the substantial increase in
interest rates and bond yields, and developments regarding the
nrospects for further weakening of the dollar, all boded ill for
gtock prices on Monday morning, which had been presaged by the
Listoric deciine of the previous Friday. Large price declines on
international stock markets, particularly Tokye and London,
before the NYSE opened, provided further confirmation of the
giobal change in investors® sentiments regarding stock values.
tpparently in response to these signals, the Chairman of the NYSE
calied a special mesting of the heads of the largest member firms
for 10:G0 a.m. To assess the situation and to consider the
extraordinary question of whether the NYSE should halt
trading. 59/

Anotiner clear Indicator of the depth and breadth of the wave
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T

hat nit tpe NYSE that Monday morning was the stock

50 Katezenbach Repocrt, p. 20.
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sales of one large mutual fund group. Reportedly in response to
redemption reguests from a large nunker of its customers that had
built up over the weekend, that fund solid about 25.8 million
shares of stock on the NYSE on October 19. Moreover, nearly 17.5
million of those shares were sold during the first half hour of
trading that day, qnd cther sizeable sales were executed in
Loncon before U.S. markets opened. Those sales alone accounted
for over 34 parcent of NYSE volume during the first half hour of
trading, neariy twice the size of total index arbitrage and all
other program sales of steck reported for that half hour in the
SEC/CFTC survey. 51/

On October 19, the first reported values for the Dow and the
S$&P 500 indices were little changed from Friday's close, although
it is generally agreed that those figures are misleading. Since
a substantial number of the component stocks of the indices were
hot trading, their current values were not refiected in the
indices. 52/ The December S&P 500 future opened within a range
of about 262 to 264, which was at an unusually large discount to
the reported cash index values (Fiqgures 21-22). For most of the

day, the December future traded at substantial discounts to the

51/ As indicated above, since the sirveyed firms were drawn from
those actively involved in index arbitrage and portfolio
insurance trading implemented in the futures market, the
survey data do not include types of program stock trades
that did not involve futures trading and those executed
through cther firms.

52/ See Section II above for a more detailed discussion of this
non-trading effect and estimates of its magnitude.
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NYSE STOCK SALES
INDEX ARBITRAGE VS. OTHER PROGRAM TRADES
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raported values oif the S&P 3C0 index, as did the November MMI
future relative to its underlying index.

Stock and futures prices fell precipitcusly throughout the
day on October 19, with only a brief respite between 11 a.m. and
ncon. The three periods with the greatest declires in both
markets were tha first hour of trading, between 1:30 and 2:00
p.m., and frcm 3:00 p.m. to the NYSE close. The price of the
December S&P 500 future also fell sharply relative to the
reported cash index between 11:45 and noon and at around 1:30
p.m.

The net maghitudes of index arbitrage and portfolio hedging
on October 19 were the largest of the period examined in this
report (Figures 23-26). As reported in the SEC/CFTC survey,
other program trading unrelated to futures trading also was
largest that day, with a large portion consisting of stock sales
axecuted pursuant to portfolio insurance strategies. The
intraday intervals during which aggregate stock sales associated
with index arbitrage trading exceeded 2 million shares on October

19 are summarized bzlow. (See also Exhibit C-3,)

October 19, 1987
Arbitrage Sell_ Programs

NY¥SE Share Percent NYSE Percent S&F 500
Time Volume Yolume Stocks Volume

(m:ilions)

9:30-10:00 6.2 12.0 18.3
10:00-10:30 7.5 15.9 24,2
12:00-122:30 3.4 8.4 11.2
12:30- 1:00 2.6 6.3 10.2

1:00~ 1:30 £.9 13.2 21.6

1330~ 2:060 3.6 7.9 12.5

3:00~ 3:30 2.1 4.5 6.4
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The grezzest concentrations within the day were during the
first hour of trading and between 1:00 and 1:30 p.m. Despite the
persistently large reported discounts of futures prices to stock
index values after 2:00 p.m., the magnitude of index arkitrage
trades declinad significantly, both in absolute terms and
relative to NYSE volume. 53/ These data are consistent with
staff inter§iéws of arbitrage traders and other investment
mianagers who said it became very difficult or impossible to
ex¥ecute index arbitrage or other stock trades on that Monday
afterncoon beczuse no one could be sure whether stock sale orders
would be executed and, if executed, what the transaction prices
of the individual stocks in the arbitrage portfolios would be.
Managers of large pension funds reported that their brokers told
them they couid not even guarantee stock orders would reach the
fioor of the NYSE, much less be executed. Some said it was days
before they learned whether stock orders entered on October 19
had been fillzd.

The total number of shares of stock reported as
arbitrage-related sales during each of the first two half-hour
periods on October 19 was higher than the levels reported for
cther days, except for the last half hour of trading on
October 16. Nevertheless, on October 19, index arbitrage stock

sales, even during the morning, did not constitute as large a

53/ Estimates discussed in Section II indicate consistency
between the trading proxy and reported bases after 2:00 p.m.



paercentage of RYSE volume &s on October 14 or 16, when concentra-
Tions ag high as 17 to 21 percent of NYSE volume were recorded
Jduring several intraday periods.

While index arbitrage-related stock seliing diminished on
Gt ober 19 as the day progroessed, SEC/CFTC survey data indicated
an increase in stocX sales assoclated with other program sales
not invelving futures trading. The largest concentrations of
such gross stock szles (those over two million shares) per

naif-hour interval are summarized below. (See also Exhibit C-5.)

October 19, 1987
Cther Prodgram Stock Sales

NYSE Share Percent NYSE Percent S&P 500
Time Volume Voluwe Stocks Volume
(Millions)

S:30-10:00 3.7 7.2 10.9
20:30-11:00 5.3 9.5 12.7
1L:00-11:306 4.9 8.1 10.5
i31:30-12:00 3.1 6.5 9.4
i2:00-12:30 4.8 11.8 15.8
12:30~ 1:00 4.3 10.6 16.8

1:00- 1:30C 6.1 16.0 26.8

i:30- 2:0C 7.0 15.2 24 .4

2:30- 3:00 2.2 6.1 8.8

3:06~ 3:30 2.8 5.9 8.5

3:30~ 4:00 6.5 10.3 17.2

On October 19, those other reported program sales of stock
vwere of greater magnitude than stock sales related to index
arbitrage~-for the entire day 51.7 million shares of other
program sales versus 37.5 million for index arbitrage. Nearly 40
million shares reported as other program stock sales were for

portfolio insurance executed in the stock market rather than as



hedge positions via the futures market. Those other progran
stock sales wsre most heavily concentrated between 10:20 a.m. and
2:00 p.m. In particular, virtually all of the other program
stock sales shown above for the intervals beginning 10:30 a.n.,
1:00 p.m., and 1:30 p.m. represent portfolio insurance sales of
stock.

Portfolic hedging with 3&P 500 futures on October 19 totaled
about 4,800 contracts purchased and 32,700 sold. Those gross
sales accountsd for 20 percent cof all sales cn the S&P 500
futures marke: that day. That day registered the largest net
sales of futures for portfolio hedging during the survey period,
and nearly 80 percent of that selling was identified as portfolio
insurance.

Total portfolio hedging salez of S&P 500 futures by
half~hour intervals were quite constant over the course of the
day, ranging from a high of about 4,000 contracts from 11 to
11:30 a.m. to a low of about i,000 contracts from 3 to 3:30 p.m.
Portfolic hedge selling, however, became a high proportion of
total futures selling during the mid-day period when the futures
volume waned, amounting to as much as 45 percent of all selling
from 12:00 to 12:30 p.m. (Exhibit C-7)

Periocds 5f high volume portfolic hedge sales in S&P 500
futures do not correspond with the periods of price weakness, nor
do periods of low volume of such sales correspond with price
recoveries. ‘“he largest volumes of hedge sales occurred in the
two half-hour periods between 10:30 and 11:30 a.m., when futures

Prices, and subsequeritly stock index values, were rising.



Sctween 11:30 and roon, when futures prices fell substantially
and a lavge futures discount reappeared, reported portfelio hedge
sales were only abcut 1,600 contracts (16 percent ¢of the futures
volume). YHedge sales were large again {2,800 contracts, or 45
percent of the futures volume) between noon and 12:30 p.m., a
period in which futures prices recovered and stabilized somewhat.

Nevertheless, portfolio hedging on the futures market was
persistent througheut the day on October 19. Furthermore, as
previously mentioned, substantial portfolic insurance sales also
Took place on the st:ock market--in part because hedgers had
reached their exemption limits on the futures market 54/ or
because the portfolio managers chose to sell in the stock market
in view of the apparent substantial discount of futures to stock
Prices.

As previously wmenticned, the SEC/CFTC intraday survey data
40 not support the cascade theory as the explanation for the fall
in stock prices on Octcber 19. The only interval in which there
were substantial guantities of both index arbitrage stock sell
programs and portfo.io insurance futures sales was from 9:30 to
10:30 a.m. During “he next hour of trading, however, arbitrage

sell pregrams were very light while portfolio insurance sales

24/ By Monday afterncon several portfolioc insurance managers had
reached or exceeded their hedge exemption levels approved by
the CME, and these managers began consulting with Exchange
staff about assuming additional short futures positions.
Beginning Octoper 20, the Exchange informally limited the
amount of additional futures selling these firms could do
per half-hour period. See Interim Report, pp. 42-45.
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intensified -- both in the futures and the stock markets. Rather
than seeing a greéter futures discount to the S&P 500 index
and/or a further fall in stock prices, however, thes opposite
occurred. The price of the December future trended upward from
10:30 through 11:30 a.m., and reported stock index values also
rose from 11 a.m. to nearly noon (Figure 21). During that
interval, the reported large futures digscount disappeared.

Between 1:00 and 2:00 p.m., there were substantial guanti-
ties of index arbitrage sell programs, while hedge sales of
futures were at approximately the average ievel for the day,
about 4,500 contracts or 18 percent of S&P 500 futures volume
during that hour. Stock and futures prices fell substantially
during that interval but then recovered somewhat over the next 45
minutes.

After 2:30 p.m., futures and stock prices plunged. After
that time, however, substantial quantities of index arbitrage
were no longer possible, and there was no significant upsurge of
futures hedge selling. On the NYSE, other program selling
unrelated to futures trading continued at levels higher than
arbitrage-related selling, but the largest portfolio insurance
selier of stocks had stopped trading. Futures prices fell
substantially more than stock prices during the final two hours
of trading as index arbitrage was insufficient to keep prices in
the two markeis in alignment.

In sum, che analysis of intraday trading does not support a
contention that on October 19 the stock market fell as fast and

ag far as it did because of a continuously intensifying



interaction betweer index arbitrage stock sales and pertfelio
insurance selling in the futures market. The initial impetus to
the fall appears tc have been the changed perceptions of stock
investorg--both domsstic and international--over the weekend and
during the prior wesk, which led to an onslaught of sell orders
in the stock and futures markets when they opened Monday morning.
rt was only then that index arbitrage sell programs were
instituted in respcnse to price disparities created by such
hroad-based sell prassure.

Part of the sell pressure at the ocutset on Monday morning
represented portfolio insurance activity. That selling on the
futures market, however, was of a relatively constant absolute
magnitude throughout the day. It was not concentrated either in
the morning or during periods of the greatest weakness of stock
index futures prices. Moreover, at the opening, the large stock
sales by one mutual fund group far outweighed the reported stock
sales associated wi*h index arbitrage plus all other program
trades.

As the day progressed, portfolio insurance selling persisted
in the futures market, ultimately straining the liguidity
orovided by locals, index arbitrage traders, and futures
purchases by institutions who bought substantial quantities of
undervalued fuotures without making related stock sales. The
rapid fall in stock values triggered additional portfolio
insurance sales. When the reported futures discount became
abnormally larde, some of those sales took place directly on the

stock market; durinc the entire day, one large pension fund made



97

most of its portfolio insurance sales directly in the stock
market. Thos: sales did not begin, however, until about 10:30
&.m., and that pension fund entered its last stock sale order at
about 2:00 p.w. 55/

After 2:00 p.m., index arbitrage invoiving the S&P 500
future was diminished greatliy, although smaller quantities
invelving purchases of MMI futures continued. By early after-
noon, futures prices apparently became deccupled from stock
values, and arbitrage traders reported that they could not
determine the current values of a large proportion of the stocks
in the index.

Tuesday, October 20, 1987. Trading that morning began with

a short-lived but substantial rally in stock and futures prices
as many NYSE zpecialists opened their stocks considerably higher
than the prior day's close. As the morning progressed, however,
stock prices experienced a drastic turnaround, there were trading
halts in many high-capitalization stocks, and there were rumors
that all NYSE atock trading would be halted. As a result, the
markets for stock index options and all but one stock index
futures contract closed for about an hour near mid-day. After a
volatile aftarnoon, the Dow ended the day about 100 points

higher.

55/ Managers cf that pension fund said they had decided, prior
to the NYSE oper, to reduce their equity market exposure
primarily by sales in the stock market rather than futures
market hedging because of expected large discounts of
futures to stock index values.
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Despite delayved openings for a number of wajor stocks, NYSE
wolume agaln was very nign {rom the start of Trading. Total
solume during the first 90 minutes was about 200 million shares,

i7ith less than one sercent or about a million shares of that
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reguest effectively curtailed most index arbitrage, although
SEC/CFTC survey data indicate that other program stock sales, not
related to futures, amcunted to approximately 3 million shares
daring the first hoar of trading and about 11 million shares for
the day. Only about a half-miliion shares of such stock selling
vas reported as portfolio insurance implemented in the stock
narket.

The December S&P 500 future opened at 221 on October 20, up
chout 20 points frowm the prior day's record fall. In the first
i5 minutes of trading, that future advanced to 242, which proved
tc be its high price for the day. During that interval, the
future was at a substantial premium to the quoted index, but many
stocke on the NYSE again failed to open near 9:30 a.m. due to
crder imbalances. Although the magnitude of that premium
rnormally would have led to arbitrage bhuy programs, the NYSE's
action to inhibit index arbitrage effectively curtailed such
erbitrage throughout October 20 and for the following two weeks.
[Figures 27-28)

Portiolio hedge selling cf S&P 500 futures, however, was

large during the first half hour of trading. Although the gross
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sales of 4,409 contracts (22 percent of futures sales during the
period) was the largest absolute amount of the day, and larger
than any other half-hour interval during the October 14-23
period, such sales were nearly balanced by hedge buyirig of about
3,500 contracts (18 percent of the S&P 500 futures buys during
the period). (Figures 29-32)

After 19 a.m., S&P 500 futures prices fell drastically and
at a much faster rate than guoted values of the underlying index,
resulting in unprecedented reported discounts of up to 40 points.
Portfolioc hedge sales were not significant between 10 and 10:30
a.m., but thev were large from 10:30 tc 11 a.m. Gross sales
during that period were about 3,900 contracts, or 30 percent of
total S&P 500 futures sales.

The price of the December S&LP 500 future fell sharply again
from 11 to 11:30 a.m., despite the fact that portfeclio hedgers!
buys of abocut 5,400 futures contracts exceeded their sales of
about 2,900 contracts. Those accounts represented 50 percent of
the buys and 27 percent of the sells during that half hour of
plunging prices.

By noon, stock index values had fallen precipitously, and
many NYSE specialists had closed trading in their stocks. At
noon, the Dow was quoted at 1726, down 224 points from its
opening level. The December S&P 500 future again was trading at
a substantial discount of about 30 points to the reported S&P 500
index.

ﬁetween 11:30 a.m. and noon, rumors that the NYSE would

Close were circulating in the markets and in Washington. During
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rthet period, the SEC advised the CFTC that the NYEE might be
cipsing shortly: trading in a large number of stocks already had
heen nalted. The Commission immediately shared that information
wi1th exchanges trading stock index futures. Shortly thereafter,
+he CBOE halted trading in its S&P 100 option in accordance with
its rules because stocks comprising 80 percent of the capitaliza-
tion-weighted value of that index were not open for trading on
the NYSE. At about 12:13 p.m., the CME and all but one other
futures exchange halted trading in their stock index futures and
futures option contracts. 56/ Those futures exchanges immediate~
1y notified the Commission of their emergency actions as required
by Commission Reéulation 1.41.

Although portfolio hedge selling during the morning of
October 20 as compared to the prior morning was larger on a gross
basis (about 16,500 contracts versus 13,200 contracts on the S&P
5006 futures contract), such sales were much smaller on a net
basis {3,300 contracts versus 11,900 contracts) than during the
morning of October 19. One big difference in the futures market
cn the morning of October 20, however, was the absence of buying
by arbitrageurs. Although index arbitrage accounted for
purchases of neariy 4,700 contracts from 9:30 a.m. to noon on

October 19, only about 500 S&P 500 futures contracts were

6 The CBT did noi halt trading in its MMI futures contract
because, based on available information, it believed that
trading was taking place in 17 of the 20 stocks in that

index.
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purchased for index arbitrage purposes during the entire day on
October 20 dus to the NYSE restriction on index arbitrage.
Conseguently, portfolio hedge sales appear to have had a greater
price impact in the S&P 500 futures market on Tuesday morning
than at any time on the prior days examined in this analysis.

Stock prices reversed course and began rising at about 12:30
p.m., reportedly in response, in part, to annocunced buy-backs of
stock by a number of corporations. The Dow increased nearly 100
points to 1825 by 1 p.m. The December S&P 500 future resumed
trading at about 1:05 p.m., also at substantially higher prices
than before the trading halt. After a few minutes, however,
futures prices again fell sharply for a short pericd of time
befdre rebounding.

From the resumption of futures trading on the CME until 1:30
p.m., gross portfolio hedge sales were about 1,600 contracts (22
percent of ali S&P 500 futures sells), while net hedge selling
was just under 1,000 contracts. Gross and net hedge selling
increased significantly over the next hour as prices recovered
and then stabilized. Stock index values rose more than the S&P
500 futures prices over the remainder of the day. The Dow closed
115 points above the noon quote and 102 points above the close on

October 19.

Wednesdav, Cctober 21 through Monday, October 26. On these

final days of the SEC/CFTC survey period, the stock market
experienced several after-shocks from the events of Cctober 19

and 20 in terms of continued volatility. Volume in all stock
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index futures markets-~and particularly volume related to index
erbitrage and portfolic insurance--declined zignificantly after
October 20. With the NYSE Super LOT restrictions still in place,
the basis gontinuecd to reflect abnormal discounts of futures
prices to their uncerlying indices. It is significant that in
the absence of substantial index arbitrage and with portfolio
hedgers being net buyers rather than sellers of the S&P 500
futures, the Dow closed on October 26 at 1794, only 55 points
higher than the clcse on October 19. Very little price recovery
occurred in the weex following October 19, and, at year-end,
stock index values still were well below their October 1 levels.

On October 21, the December S&P 500 future opened up 25.75
points, which was in line with the S&P 500 index. Within a half
hour, however, futures prices were falling while reported stock
index values continued to rise. As a conseguence, a substantial
futures discount prevailed until the final 15 minutes of NYSE
trading. The Dow closed up 187 points that day, a record
advance, at 2028. ({Figures 33-38)

Index arbitrage was inconsequential in magnitude both for
the day as a whole and on an intraday basis. Portfolio hedging
was substantially smaller on the sell side and larger on the buy
side than during the preceding several days. Portfolio hedgers
were net buyers of about 9,700 SiP 500 futures contracts that
day, as the hedgers began to liquidate short futures positions.
Shortly before 16:00 a.m., a substantial futures discount
developed a2s the price of the December S&P 500 future fell while

the reported cash index value was rising. The reported futures
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OCTOBER 21, 1987
NYSE STOCK SALES
INDEX ARBITRAGE VS. OTEER PROGRAM TRADES
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CONTRACT TRADING VOLUME

in thousands
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discount continued to widen from 10:30 to 11 a.m. Although
portfolioc hedgers were net buyers in the preceding and subseguent
half-hour intervals, they were net sellers of about 1,100 S&P 500
futures contracts bstween 10:00 and 10:30 a.m. Their gross
selling during that interval represented 40 percent of total
volume on the S&P 500 futures contract. The largest net sell
orders were rezported around 10:00 a.m., after the futures price
began falling, but before the discount became large. (Exhib-

it ¢-7)

on October 22, the December S&P 500 future opened at 202,
down 58 points from the prior day and at a discount of about 55
basis points relative to the S&P 500 index. 57/ After 10:30 a.m.
stock prices rose substantially for about a half hour, but then
prices began to trend downward for the remainder of the day. By
the close of trading, the S&P 500 index had fallen 10 points, and
the Dow had declined 78 points. (Figures 39-44)

Index arbitrage activity again was very small. Portfeolio
hedge trading also was reduced, and it reflected continued net
buying to reduce short hedge positions. During the opening half
hour, when the December S&P 500 future traded at its lowest

leveis and largest discounts of the day, portfolioc hedgers were

57/ The Division of Trading and Markets, in conjunction with the
Division of Economic Analysis, analyzed trading related to
that price move in depth and found that the pattern of
trading ¢id not appear to warrant further investigation.

See also Section V of this report.
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TRADING VOLUME OF SHARES

in millions

OCTOBER 22, 1987
NYSE STOCK SALES
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CONTRACT TRADING VOLUME

in thousands

OCTOBER 22, 1987
S&P-500 PORTFOLIC EEDGING
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net buyers of nearly 2,000 5&P 500 futures contracts. The
selling that depressed futures prices principally came from the
liguidation of long futures positions by a professional invest-
ment manager.

October 23 was a day of high intraday price volatility for
stock index futures but uiltimately little change from the prior
day's close. The Dzcember S&P 500 future opened at 240, a
discount of 8 points from the opening index value, and rapidly
fell to 234, the low for the day. Within a little more than an
hour, the December future rallied to 253, the high for the day.
The futures experienced one more plunge between 1:00 and 1:30
p.wm. and then rose during the final 15 minutes of trading. 58/
The Dow ended the day up one point at 1951. (Figures 45-50)

On October 23, index arbitrage again was insignificant and
other program stock trades amounted to only small net buys for
the day. 58/ Portfolio hedge selling was larger than during the

prior day, but the largest concentrations of net selling did not

58/ Stock index futures markets closed at 2 p.m. EDT from
October 23 through October 30, and after that date had
progressively later closing times until returning to normal
closing times on November 12. This was in response to the
NYSE's announced early closings to facilitate efforts to
decrease its recordkeeping backlogs.

59/ ©On that day, the NYSE issued a new circular expanding its
restrictions on program trading. In particular, the NYSE
requested ite members to refrain from proprietary program
trading by any means and to use the Super DOT system for
customer program trades only prior to the opening of
trading. Customer program trade orders after the open were
to be entered manually.
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correspond to the periods of greatest price weakness in S&P 500
futures. The largest concentrations of hedge selling cccurred
between 10:30 and 11 a.m. and between 1:30 and 2 p.m., when
futures prices had their strongest gains of the day.

On Monday, October 26, the Dow fell 157 points as stock
prices fell continucusly throughout the day. The December S&P
500 future opened at a discount of 16 points to the S&P 500
index. Althcugh that reported discount narrowed significantiy by
10:15 a.m., it persisted throughout the day. (Figures 51-56)
Despite those discounts, no index arbitrage trades were reported
in the survey data.

During the first half hour of trading, portfolio hedge
buying and seiling was substantial relative to total S&P 500
futures volume but consisted of net buying of about 1,600
contracts as portfolic insurers continued to reduce short
positions. There were two periods of concentrated net selling
that day on the S&P 5006 futures contract, although futures prices
did not fall significantly during either. These were from 11 to
11:30 a.m. (net sales of about 2,600 contracts) and from 1:30
p.m. to the ciose (net sales of 1,800 contracts). (Exhibit C-7)
Sell orders entered during that first interval, however, may have
led to the substantial decline in futures prices beginning at
11:30 a.m. The S&P 500 index ended the day down about 21 points,
and the Dow closed 157 points lower at 1,79%4.

Although index arbitrage trading virtually ceased after
Cctober 20 and portfelioc hedging also was of a lower

magnitude--and consisted of more buying than selling--steck
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prices remained volatile. The Dow did not recover near to the
level of itg close on Cctober 16, much less to its level when the
month began. This lack of reccvery and the continued veolatility
of stock prices in the absence cof program stock or futures
selling reinforces the conclusion drawn from trading data that
futures-related program trading was neither the impetus nor the
principal cause of the collapse of stock prices in mid-October

1987.

F. Summary and Conclusions

Analysis of Commission and CME large-trader data indicates
that, for the period October 14 to October 26, broker/dealers,
institutional investors, and other commercial firms accounted for
about two-thirds of total open interest in the CME S&P 500
futures contract. Special SEC/CFTC survey data further identify
the activities of major firms with respect to those
futures-related trading strategies that have been the object of
specific concern. In particular, those data indicate that.index
arbitrage (including index substitution) was a£ felatively high
levels on October 14, 16, and 19. On those dates, the total
daily gross selling of component stocks for arbitrage purposes
ranged between 28 and 38 million shares and between 6 and 13
percent of total NYSE volume, although substantially higher
concentrations of activity occurred during some intraday periods.
Those daily amounts, however, are less than reported for

September 11 and 12, 1986, a time period for which the SEC
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concluded that index arbitrage was not the cause of the magnitude
of the market declines experienced on those days. Further,
following actiens by the NYSE on October 20 to discourage all
forms of member program trading as well as other impediments to
index arbitrage, such as trading halts in a number of majer
stocks, the amount of arbitrage activity declined significantly.

Portfolio hedging activities on the sell side (including
portfolio insurance) were at relatively high levels on October
16, 19, and 2¢, when gross daily futures sales for those purposes
by major insﬁitutions ranged between 15,000 and 34,000 S&P 500
futures contracts and amounted to hetween 10 and 30 percent of
total daily trading volume in that market. 1In contrast, on
October 21, significant hedge selling in the S&P 500 futures
market was more than offset by buying in that market on the part
of institutional hedgers.

A detailed examination of the trading data by half-hour
intervals from the SEC/CFTC survey does not provide empirical
support for the theory that hedging in the futures market and
index arbitrage activities interacted to cause a technical
downward price spiral of stock prices. In those instances where
it might be asserted that the stock market temporarily reacted to
arbitrage selling, it is notable that futures prices were also
declining despite offsetting arbitrage purchasing pressure in the
futures market. Such a situation is more suggestive of a general
weakness in the market than a stock market reaction to the

selling side of arbitrage transactions.



CFTC interviews with institutional investors who held
futures positions during October 1987, as well as the SEC/CFTC
survey data, highlight certain facts that must be considered in
analyzing the relationship of cash and futures activities and
their impact on prices. 1In particular, while some may consider
the stock market as a market for investing and the futures a
market for hedging or initiating portfolio readjustments, major
institutional investors and broker/dealers view the cash and
futures market as interchangeable for short-term implementation
of their portfolio decisions, subject to considerations of
relative transaction costs, market liquidity,.and market value.

One indication of this is that, although futures normally
have been used for portfolio hedging, on October 19, the firms
surveyed indicated that about 40 million shares of stock were
sold, via program trading, in implementing portfolio insurance
strategies. This implies that firms may undertake certain
trading objectives irrespective of the existence of futures
markets. Another implication is that regulatory measures aimed
at correcting market deficiencies perceived as a result of the
October stock market decline should be designed to address a
particularly identified problem and not harm other facets of the

market.
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IV. ' OPERATICN OF AND PARTICIPATION IN THE

CME S&P 500 FUTURES MARKET

A. Operational Performance of the CME's S&P 500 Futures Market

on October i6-23, 1987

Commission staff examined the operational performance of the
S&P 500 futures market between October 16 and 23. In particular,
staff examined the capability of the CME and its members to
receive, exetute, report, and clear S&P 500 futures orders,
focusing on orders executed for customers and for clearing firms'
proprietary (house) éccounts, in view of the record volume of
trades and the unusually high volatility on those dates (in
particular on Octocber 19 and 20). From an operational perspec-
tive, the order routing, trade execution, and clearing procedures
employed by member firms and the CME performed well during this
period. With few exceptions, clearing firms were able to process
orders, notwithstanding the high volatility and volume, with
little or no disruption to their normal order routing and trade
execution systems, and the CME was able to process and clear
trades in a reasonably expeditious manner, using special trade
checking sessions when necessary toc accomplish this task.

Clearing of Trades. Commission staff reviewed the three
high volume days of October 16, 19, and 20 to assess the CME's
ability to process and ciear the largelvélume of cohtracts traded
on each of those days. On Friday, October 16, the S&P 500
futures volume was 135,344 contracts. A record 162,022 contracts
were traded on Octcber 19, and on October 20, 126,562 contracts

were traded. This compares with average daily volume in the S&P
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500 of 92,258 and £1,150 contracts Guring September and October
1987, respectivelivy.

The staff found that the percentage of ummatched
trades, commonly referred to as "outtrades," 60/ on each of these
days was above the average S5&P 500 futures outtrade rate of 11
percent for the prior six-month period ending September 30, as
detailed below. However, the CME, in order to hasten the
reconciliation of these outtrades, conducted two special trade
checking sessions which greatly reduced the number of outtrades
unresoived prior to the following day's opening. At these
special trade checking sessions, held Saturday, October 17, and
in the late evening of Monday, October 19, and lasting into the
early morning hours of October 20, personnel of member firms and
member outtrade representatives were required to be present to

reconcile outtrades.

60/ Futures market transactions generally are cleared on the
same day that a transaction takes place. In contrast,
securities transactions generally clear five bhusiness days
after the transaction. However, before a futures trade can
be accepted for clearance by the CME's clearinghouse, each
side to the transaction must match as to price, quantity,
commodity, contract month and year, transaction type
(buy/sell), transaction date, executing and opposite broker,
and executing and opposite clearing member. When both sides
doc not agree on one or more of these clearing criteria, both
sides to that transaction become outtrades and must be
resolved before the trade can be accepted for clearance. An
ounttrade can result from a keypunch error, as well as from a
legitimate discrepency between the parties to the trade.

The clearing method used at the CME is known as a "four-way
match" system, because the four parties involved in the
transaction, namely the buying and selling clearing members
and the buying and selling brokers, all must agree that they
were the participants to the trade.



As a result of the Saturday trade checking session, the
outtrade percentage by transaction in 8&P 500 futures for
October 16 declined from 16.6 percent (11,421 transactions) to
seven percent (4,508 transactions), well below the six-month
average. After the evening trade checking session on Cctober 19,
cuttrades for that date were reduced from 14.4 percent (8,464
transactions) to 8 percent (4,767 transactions), again below the
average number. On October 20, 13 percent of the day's
transactions or 4,969 trades were unmatched, slightly above the
Exchange's average. In this case, however, a special trade
checking session was deemed unnecessary because the actual number
of transactions unmatched, 4,969, was within normal levels.

With the vast majority of ocuttrades on October 16, 19, and
20 reconciled and cleared after one day, including those matched
at the special trade checking sessions, the CME continued to
reduce routinely the remaining outtrades over the following three
days. Specifically, there were 11,421 trades unmatched on
October 16; 10,017 of those trades cleared on the following
business day, October 19, and an additional 1,009 of the trades
cleared over the following three days. Similarly, on October 19,
there were 8,464 trades unmatched; 6,865 of those were cleared
the following day, and 906 were cleared over the following three
days., Finally, 3,522 of the 4,969 trades unmatched on October 20

were cleared on October 21, without the necessity of a special
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trade checking sessicn, with an additional 480 ciearing cver the
subseguent three days. £1

These figures demcnstrate that despite the record large
volume of trades during the time period of October 16-20, the CME
was able to process and clear those trades in an expeditious
manner. Although the daily rate of S&P 500 outtrades exceeded
the Exchange's norm, the CME, its members, and member firms
diligently worked to reduce those outtrade levels. Particularly
notable are the CME's successful efforts to reconcile the unusu-
ally large number of initially unmatched tradesz during a special
Saturday trade checking session on October 17 and during a late
evening session on October 19.

Order Routing and Execution. CFTC staff surveyed twen-
ty-three FCM-members of the CME which clear a substantial
percentage of the trades in the S&P 500 pit. 62/ These firms
represent a cross-section of FCMs, including full-service wire
houses, futures brokerage firms, discount futures brokerage

firms, firms that handle predominantly institutional business,

61/ CME Rule 527 requires that, whenever possible, outtrades be
resolved prior to the following day's opening. However, in
those instances when an outtrade cannot be resolved prior to
the next day's opening, in order to avoid the risk of
adverse market movement, Rule 527 reguires that one of the
traders to the transaction immediately cover the position by
making the indicated trade in the market. Any resulting
loss, if not resolved between the traders, may be brought
before a CME arbitration panel. '

62/ The FCMs surveyed represent approximately 64 percent of the
aggregate adjusted net capital of all FCMs and 67 percent of
the total customer equities carried by all FCMs.
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and firmes that clear floor trader or "local" bhusiness. They were
requested, among other things, to describe their routine order-
routing and execution systems,; any changes made to those systems
due to the market cenditions of October 16-23, and whether any
problems werée experienced in the S&P 500 futures market regarding
order routing and execution of orders. These firms represented
that for the'most.part they continued to use their routine
procedures for order entry, execution, and reporting over this
time period, and that there were minimal problems with regard to
crder execution.

Typically, and as was the case during this timeframe, major
wire houses communicate orders to the CME trading floor either
via direct telephone lines to the CME floor or through their
internal teletype wire system, while futures brokerage firms,
including discount houses and firms handling large institutional
accounts, communicate orders to the flcor almost exclusively by
telephone. Generally, customer corders from wire houses are
received from a firm's branch office over the teletype wire
system to the floor. For order tickets taken off the wire
machine, the minute of receipt on the floor is time-stamped
automatically, as required by Commission requlations. The order
then is taken by runner to the pit where the executing broker
fills the order. After being filled, the order ticket is picked
up from the brcker by a runner and brought back to the firm's
wire desk, where fhe ofder again is time-stamped. At the wire
desk, the order is given to a teletypist for input to (1) the

originating branch office, where the account executive notifies
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the customer of the price received, and (2) the firm's back
office system for submission to clearing. The wire machine also
automatically records the minute of input.

In the case of customer orders phoned to the floor, the
order is received and time-stamped by a telephone clerk at the
firm's order desk and either is hand-signaled (flashed) 63/ or
hand-delivered to a broker in the pit. The executed order is
either hand-signaled or hand-delivered back to the telephone
desk, where it is again tine-stamped and a verbal report of trade
execution is confirmed to the branch office via telephone. These
telephone communications usually are effected over dedicated
telephone lines (i.e., lines connected directly to the CME
floor).

Clearing member proprietary orders from wire houses usually
are communicated tc the floor by telephone, recorded on an order
ticket, and either are taken to the pit by runners or are flashed
to the pit. Similarly, customer and proprietary orders from
futures brokerage firms and firms handling large institutional
accounts generally are directed by telephone to the CME floor for
execution, either directly from a branch office or from a central
back office order desk located in New York or Chicago. These
orders then either are taken to the pit by runners or are flashed

to the pit for execution. Most S&P 500 orders are executed by

63/ Flashed orders are communicated to the pit by hand-signals
from a firm's telephone clerk to the executing broker,
rather than by written order.
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independent floor brokers, although some major wire houses also
use floor brokers who are employees of the firm te execute their
orders.

only threze of the twenty-three FCMs surveyed found it
necessary to institute procedural changes in the S&P 500 pit
during the time period studied, and those changes only slightly
altered the above-described routine order routing and execution
.systems. These changes all related to the handling of orders
that are flashed tc the pit for execution. Specifically, one
FCM that predominantly handles institutional business instituted
three changes in its procedures to accommodate the increased
volume and flow of orders. First, for internal control purposes,
all orders larger than 100 contracts were routed through ocne
salesperson. Second, to minimize the possibility of any
misunderstanding, corders of less than 100 contracts were written
down on order tickets and carried by hand to the pit for
execution, with only orders of 100 contracts or more flashed to
the pit. Third, that firm augmented its capacity to have orders
executed by requesting that another member of the CME provide two
experienced floor brokers to handle customer orders, thereby
increasing the speed and efficiency with which such orders could
be executed.

A second firm, a large wire house, suspended the routine use
of hand-signaling of all orders intc the pit in an effort,
similar to the first firm, to avert potential costly
miscommunication. This firm alsc restricted the use of direct
phone orders to its S&P 500 desk, requiring all orders to be

transmitted by wire or over the firm's dedicated telephone lines



to the [loor. Therefora, orders could not be telephoned directly
to the ficor wusing regular iines. Both of thesa changes were
made to maximize use of available order entry facilities, while
minimizing operational disorders and possible trading errors.
Finally, one discount brokerage firm also limited its flashing
procedures, requiring that all market orders be hand-carried into
the pit, rather than transmitted via hand~signal.

Two FCMs=, one wire house and one discount brokerage firm,
reported that some independent floor brokers in the S&P 500
futures pit were accepting orders on a "not held" basis only.
That is, because of the extreme volatility in the market at that
time, these brokers would execute orders only if they were not
held responsible for execution prices that may have been away
from where the market was trading at the time the order reached
the floor. In addition, the same discount firm and a futures
brokerage firm noted that other independent floor brokers, who
normally executed their orders, chose not to fill orders due to
the increased risk and volatility associated with the market,
particularly on October 19 and 20. These firms, therefore,
golicited other floor brokers to execute their orders during this
time peried. |

Notwithstanding the unusual market conditions that existed
at the time, only cne of the twenty-three FCMs surveyed, a wire
house, noted any problems concerning the timeliness of order
executions or delays in reporting of executions ocut of the pit.
That firm, which handles large institutional customers, stated

that it experienced a delay in receiving executions out of the
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pit, thus retarding the reporting of ewxecution prices back to its
customers. 64/

In sum, responses to the survey indicate that,“despite the
increased volume and, at times, hectic conditions in the S&P 500
market during this period, the order routing procedures for these
firms performed well. Although, as can be expected during such
market conditions, there were some execution prices which were
guestioned by the customers placing those orders, it appears that
these discrepancies were related to the unusually volatile price
movement in the pit, rather than the inability of firms to
process the orders.

Timeliness of Order Executions. The final aspect of the

operational performance of the S&P 500 examined was the timeli-
ness of order executions. Commission staff examined the
execution of customer orders of a major wire house known to
execute a large number of trades for retail customers. Staff
examined the timeframes involved in executing that firm's

customer orders in the S&P 500 futures pit on October 19, the day

64/ 1In this connection, CFTC staff also requested customer
complaint information from the twenty-three surveyed FCMs
and received responsive complaint data from twenty-one
firms. These FCMs reported a total of seventy-three
customer complaints. Of these, forty-seven relate to poor
execution, seven to delays in receiving verbal confirmation
of fills, and ten to margin calls or liquidations. The
remaining thirteen complaints were categorized as "others."
This can be compared to press reports of Congressional
testimony that 9,000 cral and 700 written complaints were
received relating to the securities and securities option
markets for the same pericd.
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the S&P 500 experienced record volume of 162,0z2 contracts. 85/

The execution timeframes wera derived by caicuiating the number

of minutes and/or seconds betwzen the entry times stamped on the

firm's order tickets as they were received on the CME flcor and

the time of execution assigned by the CME's Computerized Trade

Reconstruction system. 66/

65/

In addition te the record velume that day, the S&P 500
traded in a "fast market" condition for virtually the entire
trading session. A fast market exists when transactions in
a pit take place with such rapidity that price reporters in
the pit cannot record each price change, as is normally the
case. On QOctocher 192, a fast market existed in the S&P 500
from 8:30 a.m. (the opening time) to 11:24 a.m.; from 12:29
p.m. to 1:3C p.m.; and from 1:35 p.m. to the close at 3:15
p.m. (All times are central daylight time (CDT).)

The CME placec¢ CTR into effect in July 1987 in response to
the enhanced audit trail requirements approved by the
Commission in 1986. The CTR system imputes a trade
execution time based on several known variables. These
variables include: order ticket entry timestamp, 30-minute
bracket period designation, trade price, trading card
sequence number, and time and sales reports. Although the
operation of the CTR system has not been reviewed formally
by Commission staff, based upon the market conditions of
October 19, such as the uniqueness of prices due te the
downtrending market, it appears that the CTR times generated
were sufficiently precise for that date to sequence
transactions effectively.

CFTC staff did not itself examine underlying order tickets
to determine order entry times. Order entry times were
those submitted to the CME by the clearing firm under the
CME's CTR system. Therefore, for purposes of this limited
review, staff could not distinguish market orders, which
require immediate execution, from contingent orders, such as
stop orders and limit orders, which usually do not call for
immediate execution. Without such a distinction, it is
difficult to determine with complete reliability whether
orders were executed expeditiously. However, with this
caveat in mind, it is still possible to characterize trade
execution timeframes based upon reasonable assumptions, such
{Footnote Continued)



The analysis found that a significant number of orders, 611
(44.5 percent) of the firm's 1,374 total S5&P 500 customer orders,
were executed within one minute of receipt on the floor.

Further, 15.7 percent of the orders were executed within two
minutes of receipt, 7.6 percent within three minutes, 4.5 percent
within four minutes, and 2.8 percent within five minutes. During
one particﬁlar timéframe, between 12:28# and 12:31 p.m. DT, there
were 24 orders which were executed after one hour of receipt.
This represented one-~third of the 75 orders (5.5 percent of the
total orders executed) which were filled an hour or longer after
receipt on the floor. However, in all likelihood, many of these
orders were stop or limit orders placed earlier in the day and
were triggered for execution by the decline of the December S&P
500 futures contract from 250 to 235 over that time. Finally, as
is typical, a number of orders executed during the closing period
{the last thirty seconds of trading) were executed long after
order entry. This is because "market on close" orders typically
are submitted earlier in the trading session and are held in the
broker's deck until the ciosing pericd when they become execut-
able.

In sum, the vast majority of this firm's customer orders,
given the market conditions which prevailed thrcocughout the day,

appear to have been executed promptly. Indeed, 75 percent of the

(Footnote Continued)
as assuming that orders with wide timeframes are contingent
orders that, when placed, were away from the then-current
market.
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firm's orders were executed within five minutes of receipt on the
floor, with nearly one half of the firm's total orders executed
within one minute of receipt.

Conclusion. Commission staff found that, notwithstanding
the high volume and unusual price volatility associated with the
5&P 500 market over the time period examined, the CME and its
member firms' operational procedures performed well. With few
exceptions, member firms were able to process orders with little
or no disruption to their routine order routing and trade execu-
tion systems. Moreover, the CME, although experiencing a higher
than usual number of outtrades que to large volume and price
volatility, was able to resolve the vast majority of those
outtrades by the opening of the following day's trading. This
resulted, in large part, from successful efforts to reconcile
outtrades at special Saturday and evening trade checking

sessions,

B. Participatibn'in the CME S&P 500 Futures Market on Cctcoher

16, 19, and 20, 1987

Commission staff reviewed trading data for October 16, 19,
and 20 to evaluate the extent to which members who traded for
their own accounts were active in the CME S&P 500 futures
contract and the extent to which brokers were available to
execute customer orders in that contract. As discussed below,
this review of trading indicates that, although the participation

by brokers and members who traded for their own accounts declined
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somewhat, there still was substantial participation by these
groups.

Various data from the CFTC's database system for October 16,
19, and 20, were reviewed and analyzed using October 16 as a base
day from whicn to make comparisons to the two more volatile days
of October 19 and 20. The data reviewed include the number of
members who traded for their own accounts, trading by "primary"
brokers (described below), the volume of customer trades, the
number of members who executed any trades during the relevant
days, and the trading volume of the 30 most active members.

Members Trading for Their Own Accounts. To assess the
participation of members trading for their own accounts,
including trading by locals, who trade solely for their own
accounts, the staff reviewed data on the number of CME members
who traded for their own accounts (customer type indicator (CTI)
1 trades) 67/ on October 16, 19, and 20. Each of the days
examined was divided into 30-minute time periods, beginning with
the 8:30 a.m. CDT start of trading in the S&P 500 futures

contract. The figures shown below for each of the 30-minute time

67/ <Commission Regulation 1.35(e) requires exchanges to
determine and record with respect to each side (buy and
sell) of every trade whether the perscn executing the trade
was trading:

for his own account (CTI 1);

for his clearing member's house account (CTI 2);

for another member present on the exchange floor, or
an account controlled by such other member {CTI 3); or
(4) for any other type of customer (CTI 4).

(
(
(

W B
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periods list the number of members who actually executed CTI 1
trades and do not include members who may have been present in
the S&P 500 pit, but for one reason or another chose not to

execute any CTI 1 trades.

Number of CME Members Executing CTI 1 Trades in S&P 500 Futures

Time Period October 16 October 19 October 20
§:30- 9:00 275 230 187
9:00- 9:30 242 202 140
9:30-10:00 221 174 131

10:00-10:30 205 189 136

10:30-11:00 194 168 106

11:00-11:30 141 141 81

11:30-12:00 126 155 68/

12:00-12:30 179 156 91

12:30- 1:00 193 167 111
1:00~ 1:30 187 152 86
1:30- 2:00 159 146 89
2:00- 2:30 160 155 95
2:30- 3:00 157 142 97
3:00- 3:15 106 101 71

As indicated above, the number of CME members executing CTI
1 trades on October 16 ranged from 106 to 275 per 30-minute time
period, with an average of 182 per periocd. The October 19 range
was from 101 to 230, with a 163-member average. Finally, the
number of members executing CTI 1 trades on October 20 ranged
from 71 to 187 per 30-minute period, with an average of 114
members during each period that trading was conducted. These

data indicate that although the average number of members

63/ Note that trading was suspended from 11:19 a.m. to
12:05 p.m. CDT.
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executing CTI 1 trades decreased on each of the three days
examined, there remained a substantial number of members in the
pit who participated in the market by executing trades for their
own accounts. 69/

The percentage of trades that were CTI 1 trades during each
30-minute period of trading on Cctober 16, 19, and 20 also was
reviewed in relation to overall market activity. The results of

this review are shown below.

Percentade of CTI 1 Trades in S&P 500 Futures

Time Period October 186 october 19 Cctober 20
8:30- 9:00 38.8 34.0 24.8
9:00- 9:30 42.1 35.3 24.1
9:30-10:00 37.4 31.5 20.5

10:00-10:30 34.1 33.2 22.8

10:30-12:00 35.7 34.4 20.5

11:00-11:30 33.9 30.2 27.1

11:30-12:00 35.3 30.3 70/

12:00-12:30 36.6 29.8 29.0

12:30- 1:00 37.1 30.7 20.9
l1:00- 1:30 30.8 29.5 24.1
i:30- 2:00 36.6 28.7 19.6
2:00- 2:30 34.1 33.0 25.4
2:30- 3:00 29.3 26.8 26.0
3:00~ 3:15 31.4 23.3 28.0

69/ Despite reports that certain members were restricted from
trading their own accounts on Octcber 20 due to increased
financial requirements imposed by their clearing firms, the
data show that a substantial number of members traded for
their own accounts.

70/ Note that trading was suspended from 11:19 a.m. to
12:05 p.m. CDT.
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As reflected above, the number of CTI 1 trades as a percent of
total trades for the three days examined declined each day, from
35.3 percent on October 16, to 31.3 percent on October 19, and to
23.6 percent on October 20.

Although these data show a general decrease in the percen-
tage of CTI 1 trades during the three days examined, a review of
CTI 1 net buy and sell transactions indicates that members
executing CTI 1 trades absorbed buying and selling pressure from
the market in many instances. 71/ For example, on October 19, in
six of the ten 30-minute time periods during which the S&P 500
futures price decreased, there were net CTI 1 buy transactions,
including three of the four 30-minute perieds during which the

S&P 500 futures price declined the most on that day. 72/ This

71/ DNotably, unlike specialists in securities markets, futures
exchange members who trade for their own accounts have no
obligation to trade for their own account to offset customer
buying and selling pressure.

72/ Commission data indicate that members executing CTI 1 trades
were net buyers and members executing CTI 4 trades net
sellers during the following 30-minute periocds on October 19
in which the S&P 500 futures price decreased:

Time Pericd Decrease in S&P 500 Futures Price
8:30~9:00 20.25
9:00~9:30 9,00

11:00-21:30 3.00

11:30-12:00 0.50

12:00-12:30 12.50

12:30-1:00 12.00

The periods of 8:30 - 9:00 a.m., 12:00 - 12:30 p.m., 12:30~
1:00 p.m., and 2:30 - 3:00 p.m. CDT (a decline of 15.00)
were the periods on October 19 when the S&P 500 futures
index fell the most.



158

indicates that members executing trades for their own accounts
were absorbing selling pressure in the félling market. This
conclusion is supported by data in the Brady Commission Report,
which stated that on October 19, CTI 1 net buyers absorbed 47
percent of customer (CTI 4) net futures sales. 73/ Conversely,
in three of the four 30-minute periods on Octcber 19 during which
the S&P 500 futures price increased, there were net CTI 1 sell
transactions, which absorbed buving pressures in the market.

For October 20, CME members executing CTI 1 trades were net
buyers in three of the five 30-minute periods when the S&P 500
futures price declined prior to the suspension of trading. 74/
However, during the opening 30-minute period, when the market
rose, there were net CTI 1 sell trades. During the last four
30-minute trading periods on October 20, CTI 1 net trading
activity reinforced the dominant market trend, with net CTI 1
buying during the market rise and net CTI 1 selling when the
market declined slightly at the end of the day.

Trading By "Primary" Brokers. To assess the availability of

floor brokers to execute customer orders, data were obtained on
the number of "primary" pit brokers executing customer trades on

October 16, 192, and 20. For this purpose, the term primary

73/ See The Brady Commission Report, Study VI, "Performance of
the Equity Market During the Octocber Market Break and
Regulatory Overview," p. VI-66.

74/ Ibid., p. VI-67.
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broker does not connote a particular minimum volume or percentage
of customer (CTI 4) trades executed, but instead is based on a
functional determination of which brokers filled most of an
individual clearing member's orders. 75/

staff examined each of the eighty CME member firms that
cleared trades on the three days under review. Six firms did not
clear any CTI 4 trades on any of these days. Of the remaining
seventy-four firms, the number of primary brokers executing CTI 4
trades that cleared through these firms, plus the daily CTI 4

volume, are as follows:

CME Primary Brokers and CTI 4 Volume

Octobexr 16 Octcber 19 October 20
Number of CTI 4 Number of CTI 4 Number of CTI 4
Primary Contract Primary Contract Primary Contract
Brokers Volume Brokers Volune Brokers Volume

115 69,192 170 89,550 132 15,747

15/ Each broker who executed more than an incidental amount of
orders for a clearing member was deemed a primary broker.
However, because the size of clearing firms vary, so too did
the relative notion of a primary broker. For example, for a
small clearing firm, a primary broker may be one who
executes at least 200 contracts per day. However, for a
large clearing firm, where primary brokers may execute 5,000
contracts or more per day, a broker executing only 200
contracts for such a firm would not be considered a primary
broker.

Another feature of the S&P 500 pit is that it is common for
"broker groups," associations of brokers organized pursuant
to CME rules, to execute customer orders for large firms.
Under such arrangements, one broker in the group may
receive all the large orders, another the smaller orders,
another all the orders for deferred month contracts, and yet
another all the spread orders. In contrast, customer orders
from smaller clearing firms tend to be executed by the
firms' own employees or by smaller independent brokers.
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These data show the increase in primary brokers on October 19,
when CTI 4 volume also increased, and the decrease in primary
brokers on October 20, when CTI 4 volume also decreased.

Of the sixty~six clearing firms that cleared CTI 4 trades on
October 16, fifty-eight had CTI 4 trades executed by primary
brokers., 76/ On October 19, seventy-two firms cleared CTI 4
trades, with seventy of these firms clearing CTI 4 trades
executed by primary brokers. Finally, primary brokers executed
customer trades at sixty-five of the sixty-nine firms which
executed CTI 4 trades on October 20. Of the fifty-eight firms
noted above which had customer trades executed by primary brokers
on October 16, all firms had at least one primary broker filling
orders on Octcber 19, and only one of the fifty-eight firms had
no primary broker filling orders on October 20. These data
illustrate that there continued to be primary brokers available
to execute customer orders from CME clearing members on October
19 and 20, consistent with the normal flow of customer orders,
despite the extreme market volatility on those two days. Indeed,
compared éo October 16, twelve and seven additional clearing

firms cleared trades by primary brokers on October 19 and 20,

respectively.

76/ For those eight firms that cleared CTI 4 trades on
October 15 that were not executed by primary brokers, the
CTI 4 trades were spread among a number of floor brokers
such that no one of these particular brokers could be
characterized as a primary broker.
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Volume of Customer Trades. Using the CFTC's database,
Commission staff analyzed the volume and size of CTI 4 trades for
October 16, 19, and 20. Initially, the volume of CTI 4 trades

was compared to total S&P 500 futures volume as follows:

CTI 4 Volume as a Percent o

Date Total S&P 500 Futures Volume
10/16 48.93
10/19 55.27
10/20 59.85

As can be seen, the CTI 4 percentages of total volume increased
both on October 19 and 20, which tends to refute a concern that
there may have been a material disruption in the execution of
customer orders in the market.

As part of this analysis, the number of trades by smaller
customers also was reviewed., Because smaller trades generally
are for smaller customers and the execution of larger trades
generally are for larger customers, smaller trades were quanti-
fied to assess whether smaller custcmers were getting their

orders filled. 77/ The following categories were established for

77/ Although this assumption does not fit every trade, trading
patterns generally support this notion. For example,
individual small customers generally trade in small
guantities, as opposed to large institutional customers
whose orders often involve large quantities. When bid or
offered, large orders generally first will be fillead
opposite other large orders or locals able and willing to
trade large gquantities. Even for large orders that are
filled opposite a number of other participants, the . in
individual trades that fill large orders tend to be 1argé
size. o :
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purposes of analysis: five contracts or less; six to ten con-
tracts; eleven to twenty-five contracts; twenty-six to forty-nine
contracts; and fifty contracts or mere. Within each category,
the number of transactions bought and sold also was calcu-

lated. 73/ Tne number of transactions in each category are shown

below:
Number of CTI 4 Transactions
Transaction Size (contracts)
5 or Less 6-10 11-25 26-49 50 or More
Date Buy Sell Buy Sell Buy Sell Buy Sell Buy Sell

10/16 10,397 9,780 1,483 1,716 752 912 209 247 167 197
10/19 7,689 7,368 1,432 1,551 885 995 332 364 428 420
10/20 4,218 4,771 884 941 617 667 219 255 392 394
Considered another way, the percentage of CTI 4 buy and sell
transactions within the various transaction-size categories com-

pared to total CTI 4 buy and sell transactions yields the

following:

Percentage of CTI 4 Transactions Within Size Categories

Transaction Size (contracts)

5 or Less 6-10 11-25 26-49 50 or More
Date Buy Sell Buy Sell Buy Selli Buy Sell Buy Sell
10/16 80 76 11 13 6 7 2 2 1 2
10/19 71 70 13 14 8 9 3 3 4 4
10/20 67 68 14 13 10 9 3 4 6 6

78/ Buy-side and sell-side figures often vary because of split
fills, e.qg., a 15-lot trade being filled opposite two
members, one getting five lots and the other ten lots. In
addition, buys and sells will not be equal in quantity
because these figures include only CTI 4 trades and thus do
not consider those CTI 1, 2, and 3 trades filled opposite
CTI 4 trades.
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The figures reveal that the percentage of CTI 4 transactions
involving five contracts or less did not drop below 67 percent,
indicating that a high percentage of smaller customer trades
continued to be executed on October 19 and 20. 1In addition, a
breakdown of CTI 4 trades on each of the three days by the
30-minute time periods in which the trades occurred indicates
that CTI 4 trading generally was distributed similarly in corre-
sponding 30~minute time periocds throughout the day.

Member Trading. In addition to reviewing the number of

members who executed CTI 1 trades, the total number of members
who executed S&P 500 futures trades also was determined. These
data show that 553 CME members executed trades in the S&P 500 pit
on October 16, with an average of 282 members trading per 30-
minute period. That number decreased only slightly to 526
members (263 members per 30-minute period) on Octcber 19, the
record volume day, and more significantly to 438 members (197
members per 30-minute period) on October 20. However, the volume
of contracts traded on October 20 was down 7 percent from Octo-
ber 16, and the number of transactions decreased by approximately
53 percent. These figures indicate that a significant number of
members participated in trading on both October 19 and 20.

As shown below, Commission staff also reviewed trading by

the 30 members who traded the largest quantities on October 16 to
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determine if these members similarly were active on October 19

and 20. 79/

Trading by the 30 Members Most Active on October 16

Average
Aggregate Percent of Aggregate Transaction
Date Volune Total Volume Transactions Size
10/16 58,228 43 7,431 7.84
10/19 88,684 55 6,921 12.81
10/20 63,635 50 4,845 13.13

As these figures indicate, the 30 members who executed the
largest volume of trades on October 16 continued to be active in
the market on October 19 and 20.

Conclusion. The data regarding trading on October 19 and 20
indicate that there was broad participation in S&P 500 futures by
all major market groups, including members trading for their own
accounts and brokers who executed customer orders. In addition,
CME members trading for their own accounts absorbed customer
selling pressure on both days at times when the market was
falling. Although volatile market conditions may have deterred
some customers and members from trading, it appears that there
generally continued to be broad participation from all segments

of the market.

79/ Of these thirty members, seven traded predominantliy for
their own accounts (CTI 1 trades), twenty-one traded
predominantly for customer accounts (CTI 4 trades), and two
traded predominantly for house accounts (CTI 2 trades) or
for members present on the CME floor (CTI 2 trades).
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V. TRADE PRACTICE SURVEILLANCE

Although the Commission has in place an ongoing, comprehen-
sive trade practice surveillance program, Commission staff
particularly monitored and examined trading activity during the
week of October 19 in order to determine whether any trading
abuses or market manipulations occurred. The particular investi-
gations conducted by Commission staff are described below follow-
ing a general overview of the Commission's trade practice
surveillance program.

Generally, the purpose of the Commission's trade practice
surveillance program is to detect, deter, and provide a basis for
prosecuting trade practices which can lessen the competitiveness
of futures trading or by which floor brokers or futures commis-
sion merchants take advantage of customers. 80/ The Commission's
trade practice surveillance program has several elements,
including: (1) the collection of trading data; (2) trade
practice investigations (TPIs), the direct analyses of particular
market segments, transactions, or participants to detect trading
abuses; and (3) random floor surveillance to detect and deter

violative trading practices, to keep apprised of routine and

80/ The particulars of the CFTC's trade practice surveillance
program are set forth as they relate to the two largest
stock index futures markets in Chicage and the activity of
the Commission's Chicago regional staff, although such
programs are in place for all markets.
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variant trading practices and procedures, and otherwise to obtain
information from exchange members and exchange or firm personnel.
This program supplements similar trade practice surveillance
programs required to be maintained by each futures exchange and
is the focal point of CFTC oversight of exchange trade practices.
Based on this monitoring, Commission staff regularly refers
suspicious trading activity to the exchanges and alsc may refer
such activity to the Commission's Division of Enforcement. CFTC
staff also regularly issues public rule enforcement reviews of
exchange trade practice surveillance programs, which evaluate,
among other things, the adequacy of exchange activities in this
area, including exchange follow-up on Commission staff referrals

and other recommendations.

A. Trade Practice Investigations

TPIs are conducted by Commission staff on a regular basis on
all contracts. To accomplish this task, the Commission has
assembled a database of computer-readable trade information for
every trade cleared through each clearing firm of an exchange for
all days and markets. 81/ That database is updated monthly (or
more frequently, when necessary) and includes for each trade

essentially all data found on original trading documents, such as

81/ Exchanges' time and sales data, which reflect trade prices
and times at which they occurred, also are obtained in
computer-readable and hard copy form on an as-needed basis.
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the contract, month, price, quantity, buying and seiling members,
buying and selling clearing members, the customer type indicator,
and the minute of trade execution. 82/

This computerized data enables staff to identify in the
first instance potentially improper trade practices and to
analyze suspicious trading patterns expeditiously and efficiently
without engaging in the time-consuming task of requesting,
gathering, and analyzing the original documents. Later in the
investigative process or when the data are ambiguous or in
conflict, original trading records may be requested. However, by
identifying in the first instance specific conduct, these data
permit focused document requests that address particular trans-
actions. As a result, the more limited set of documents can be
obtained from FCMs and traders and analyzed by Commission staff
more quickly than if a much larger number of the original trading
documents were collected to reconstruct trading. This substan-
tially decreases the burden on market participants of gathering
and producing documents, and on Commission staff of analyzing
voluminous documents relating to large, undifferentiated segments
of market activity.

Commission staff analyze these data with the assistance of
both personal and mainframe computers. Through the use of more

than thirty programs designed to isolate for further review

82/ These and other data are required to be generated and
maintained by exchanges pursuant to Commission regqulations.
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suspicious trades or patterns of trades, staff is able to conduct
thorough analyses more quickly. For example, if there is concern
regarding pr;ferential trading between certain members or groups
of members, staff initially may request a report showing all of
the trades made by a specific individual with another member or
group of members for any period of time, from a period of minutes
to a month or gven‘longer. If a pattern of suspicious activity
iz identified for a particular individual or time period, a more
focused and detailed report may be obtained. The types of
activity which such analyses are designad to detect include,
among other trading violations: trading ahead (when a broker
trades for his own account while holding executable customer
orders); 83/ wash trading (entering into or purporting to enter
inte transactions for the purpose of giving the appearance that
purchases and sales are being or have been made but without
actually taking a position in the market); bucketing (directly or
indirectly taking the opposite side of a customer's order into
the handling broker's own account or into an account in which he
has an interest, not in accordance with exchange rules): and
other noncompetitivgly executed transactions. Commissjion staff

also investigates possible instances of market manipulation.

83/ A time-sequenced listing of all trades of a dual trader (a
member who executes customer orders and also trades for his
own account) can be generated during a selected timeframe to
determine whether that broker traded at a better price for
his own account than he did for a customer and thereby
traded ahkead of his customer in violation of the Commodity
Exchange Act and exchange rules.
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In addition ﬁc detecting trading abuses, CFTC staff
evaluates markets and market events by determining the nature of
trading or trade participation at particular times. g4/ Such
market studies were bequn in the stock index futures contracts
during the week of October 19 relative to trading activity during
that week.

The Commission's and the exchanges! ability to conduct
effective trade surveillance has been enhanced greatly with the
recent implementation of improved exchange audit trail systens,
under which one-minute execution times must be provided for each
trade. The Commission amended Regulation 1.35(g) in January 1986
to require such one-minute execution times in lieu of the pre-
viously regquired half-hour bracket designations. The exchanges
implemented systems to comply with this requirement by July 1987.
The addition of the one-minute execution times facilitates
automated sequencing of transactions for an entire market or any
subset thereof. 85/

In addition, datalavailable from the Commission's large-

trader reporting system and other Commission files are available

See section V.B, infra.

G E

The Brady Commission Report noted the significance of trade
timing data in assessing the nature and cause of a market
crisis, determining who bought and sold, diagnosing
developing problems, and uncovering potentially damaging
abuses. The Brady Commission found that the futures
clearinghouse and large-trader information systems permit
such assessments, but that the stock exchanges have no
system which details trades and trading times by customer.
Brady Commission Report, p. 67.
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to commission staff. 86/ Such additional data may provide direct
or supporting evidence of a possible violation. Finally, Commis-
sion staff also conducts interviews to obtain additional informa-
tion relevant to investigations.

The staff initiates TPIs for any of several reasons.
As described above, TPIs very often are initiated as a matter
of routine coverage of the futures and option contracts traded on
commodity exchanges. TPIs also may be initiated as a result of:
(1) increased volatility; (2) monitoring prices and specific
market information provided by wire services; (3) allegations or
information provided to staff anonymously or by an identified
market source or found in the news media; (4) market rumors; or
(5) referrals of suspicious activity uncovered in market
surveillance activity. 1In the case of more extensive investi-
gations, CFTC staff may issue a report setting forth its
findings. 87/

Under the Commodity Exchange Act and Commission regulations,
exchanges are required to develop and maintain compliance staffs

and effective trade practice surveillance programs to fulfill

86/ See Interim Report, pp. 25-26, and section VI, infra, for a
description of the Commission's large-trader reporting
system and database.

87/ See Report of the Divisicn of Trading and Markets: Volume
Investors Corporation (July 1985); Division of Trading and

Markets, Silver Market of 1970/1980,. Actiong of the Chicago

Board of Trade and the Commodity Exchange, Inc.
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their self-regulatory responsibilities. 88/ The exchanges
conduct floor surveillance and perform TPIs using the data
generated by the clearing organizations and their own computer
capabilities. These exchange programs are expected to constitute
the first-line of regulation and are subject to Commission
oversight through the rule enforcement review program, TPIs, and
other less formal oversight mechanisms, such as floor surveil-

lance.

B. The Week of Octobexr 19, 1987

Commission staff initially was alerted on October 14 to the
potential for increased stock index volatility when several staff
members present. on the trading floor observed the activity in the
S&P 500 market. By the afternoon ¢f October 19, Commission staff
maintained a nearly continual presence on the trading floors of
both the CME S&P 500 and CBT MMI markets, which included observ-

ing trading and speaking to members and exchange personnel on the

88/ Commission Regulation 1.51 requires that each contract
market use due diligence in maintaining a continuing
affirmative action program to secure compliance with
provisions of the Act, Commission regulations, and exchange
rules and bylaws. With respect to trade practice
surveillance, such programs must include surveillance of
trading on the floor of the exchange, investigation of
complaints received from customers concerning the handling
of their accounts or orders, investigation of all other
alleged or apparent violations, and such other surveillance
as 1s necessary to enforce the Act, Commission regulations,
and exchange rules and bylaws.
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floor. ©On October 21, staff requested stock index futures
trading data for the periocd from October 12 forward. Upon
receipt of these data, the staff immediately initiated a series
of computer-assisted TPIs to detect possible violative activity
and to perform backgreund market analyses of trading and pit
participation.

Staff also monitored exchange investigations into trading
during this pericd. The CME initiated eight S&P 500 futures
investigations, four because of customer or clearing firm com-
plaints, three internally generated, and one because of a
member's complaint. The investigation arising from the member's
complaint has been completed, referred to a disciplinary
committee, and closed with the finding that no violation of
exchange rules had occurred. The customer or firm complaints
generally questi&n the prices they received on their filled
orders. The other investigations involve allegations of non-
competitive trading, wash trading, or the disclosure of customer
orders. One investigation is, in part, an inquiry into the
opening of trading on October 22. ({The staff's investigation of
that activity is discussed below.)

The CBT initiated six investigations in MMI futures, opened
another investigation following a customer's complaint, and
conducted a study of MMI futures trading for that period of time
on October 20 when trading in stock index futures was halted at
other exchanges. The six investigations are routine analyses of
the opening trading period or other active trading periods during

the week of October 19-23, one of which was closed with a finding
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of no apparent Exchange rule violations. The cudtomer complaint
involves a question regarding the price movement of the MMI near
the close of trading on October 21.

Commission staff also initiated TPIs to detect possible
trade practice violations from October 12 through 23, with
particular emphasis on October 16 through 22. Initial computer
reports sorted the data in a manner conducive to detecting
possible violative activity, and supplementary reports were
generated where necessary to focus the analysis. To date,
Commnission staff has not identified any pattern of futures or
options on futures trading which indicates possible violative
activity or warrants referral to the Commission's Division of
Enforcement or the exchanges for further investigation.

Of the TPIs initiated by Commission staff, three are
described below. First, CFTC staff conducted an investigation of
an ,unusual price movement in the CBT's MMI futures contract on
October 20 when other stock index futures markets temporarily
closed. The investigation focused on trading between 11:00 a.m.
and 12:30 p.m. CDT to determine whether the MMI contract's price
movement was caused by any violative activity. The investigation
found no reasonakle indication of price manipulation of the MMI

futures contract. 89/

89/ Analysis of Trading in the Chicago Board of Trade's Major

Market Index Futures Contract on October 20, 1987. The

DPivision of Trading and Markets published this report

because of public interest in the October 20 MMI market
(Footnote Continued)




171

Second, because of reports heard by Commission staff during
CME floor surveillance on the morning of October 22 and of
concerns expressed elsewhere, Commission staff investigated the
activities of.a particular clearing firm, traders clearing
through that firm who executed large sell orders during that
morning, and the impact of those orders on the price of the
December 1987 S&P 500 futures contract. CFTC staff analyzed all
trades executed between 8:30 and 10:00 a.m. CDT, particularly the
opening five minutes of trading and trading through that clearing
firm.

The December S&P 500 futures contract settled at approxi-
mately 258 on October 21 but opened at 8:30 a.m. on October 22 at
202. The price dropped to 195 (the low of the day) in the next
minute, rose to 200, again dropped to 195 within another minute,
and then began rising until it reached 235 at 8:38 a.m.
Approximately two minutes before the opening bell, a customer of
the clearing member in question submitted a 1200-contract sell
order at a limit price of 200.

At B8:34 a.m., after most of the first order had been sold, a
second, identical 1,200-contract sell order from the same
customer was delivered to the same broker who executed the prior
order. However, because of a misunderstanding when the second

order was transmitted to the broker, the broker inadvertently

(Footnote Continued)
move. The Division's findings were supported in the Brady
Commission Report. See the Brady Commission Report,
pp. VI-68 - VI-69,
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aoversold 651 contracts. This resulted in a total sale of 3,051
contracts. Consisteht with industry practice, the oversold
contracts were taken into the clearing firm's error account,
resulting in a significant monetary loss to that firm. The 2,400
contracts sold for the customer were executed in forty-two
transactions opposite twenty other brokers/traders clearing
through twenty-four firms., The 651 contracts filled in error
were executed in eleven other transactions, opposite eight
brokers/traders clearing through six firms. 920/

.The Commission's large-~trader reporting system showed that
the customer in question assumed a 2,400-contract long position
in the S&P 500 contract on October 21. After selling the 2,400
contracts on Octcober 22, the customer had no reportable
position. 921/ The sell trades on October 22 liquidated the open
long positicn from Octcber 21 and represented a loss of at least
$50 million. Commission staff did not pursue this investigation
further because, absent other information, the pattern of trading

did not appear to warrant further investigation. 92/ The

90/ Within the longer time period analyzed on October 22, the
clearing firm in gquestion also entered and filled four large
sell orders for a pension fund customer between 9:34 and
10:45 a.m. A total of 2,478 contracts were sold at
successively higher prices ranging from 230 to 241.

91/ The Commission's reportable level for the CME S&P 500
futures contract is 300 contracts,
92/ The CME Compliance staff also initiated an investigation

into this matter. Although the CME has not closed its
investigation, Commission staff review of the Exchange's
(Footnote Continued)
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liguidation of a large long position established on the previous

day (October 21) at a substantial less through multiple trans-

actions involving many different opposite members and accounts,

all at one price, is inconsistent with the selling of futures for

the purpose of lowering the market price.

Another area of trading reviewed by CFTC staff was six

exchange of futures for physicals (EFP} transactions executed

from October 19 through 23. 93/ Following its own recently

completed and extensive study of EFPs in all markets, including

(Footnote Continued)

investigation indicates that information developed by the
Exchange generally is consistent with the findings of
Commission staff.

EFPs are an exception to the competitive execution
requirements of the Act and the Commission's regulations
when permitted pursuant to exchange rules which have been
approved by the Commission. A stock index EFP is a
transaction in which one party buys the cash (stocks) and
simultaneously sells futures contracts, while the other
party sells the cash and simuitaneously buys futures
contracts. The price of the futures contract, the guantity
of the futures and cash positions, and other terms are
privately negotiated by the parties rather than being
competitively executed in the pit.

Stock index EFPs usually are priced at a differential based
on the current price of the stock at a premium or discount
to the fair value of the stock index futures contract. The
structure of the EFP makes it a very efficient vehicle to
facilitate combined cash/futures transactions, such as stock
index arbitrage. The cash component of the transaction
involves a basket of stocks whose weighted prices are
correlated closely with the value of the index. 1In the S&P
500 futures contract, fcor example, the cash leg of EFPs
generally consists of about 480 of the 500 stocks in
appropriate proportions. The remaining stocks, usually
thoze least capitalized and having the least influence in
the index, are omitted due to liquidity or operational
barriers.
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the stock index futures, 94/ Commission staff gathered and
analyzed data related to the six EFP transactions and interviewed
traders who had arranged or executed those trades.

The six EFP transactions reviewed were as follows:

(1) On October 19, clearing firm A's house account
exchanged 1,000 futures contracts in two EFPs,
selling 400 contracts opposite a clearing firm A
pension fund customer account and 600 contracts
opposite clearing firm B's hcouse account.

(2) On October 22, 4,400 futures contracts were
exchanged between clearing firm C's house account
and clearing firm D's house account. Clearing
firm C bought the futures and sold the cash.

(3) On October 23, clearing firm D, on behalf of a
pension fund customer account managed by an insti-
tutional manager, exchanged 1,435 futures
contracts in three EFPs, selling the contracts
opposite three clearing firm E customer accounts
managed by that institutional manager, for 820
contracts, 410 contracts and 205 contracts.

Review by Commission staff indicated that the EFPs involved
the actual exchange of securities and futures and, further, that

there was no question as to the bona fides of these transactions.

The EFP between clearing firm A and clearing firm B (1 above) was
similar to a number of other transactions entered into by those
firms opposite each other between February and October 19, 1987.
That EFP, as well as the remaining EFPs, was effected to transfer

combined cash/futures positions. Three of the transactions

involved customer accounts on both sides (3 above), two involved

84/ Division of Trading and Markets, Report on Ex o)
Futures for Physicals (October 1, 1987) hereinafter EFP
Report.
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house accounts on both sides (1 and 2 above), and one involved a
house account opposite a customer account (1 above).

Generally, these transactions invelved accounts that had an
established long futures/short stock position. Such a position
"locks in" a profit based on the differential between the futures
and cash prices when the position is assumed because the futures
contract settles at the price of the cash index. However, when
futures prices fall greatly, as they did during the week of
Octcber 19, significant margins are required on the long futures
position. The cost of maintaining such a position was magnified
by increases in CME margin requirements during the week these
EFPs were executed. To avoid additional margin calls, the
position could be liquidated via an EFP if a counterparty could
be found for the transaction.

EFPs provide an efficient means to effect such a ligquidation
because the party seeking to avoid further margin obligations
liquidates its futures position, while the other establishes a
new futures position via an EFP. Accordingly, the EFPs reviewed
by CFTC staff were consistent with the parties' prior business
practices and/or stock index EFP practices as described in the

EFP Report. 95/

95/ Ibid., pp. 91-108.
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C. Conclusion

The trade practice surveillance systems in place at the
Commission have the demonstrated capacity to review large amounts
of trading data on an expedited schedule. 1In particular, the
CFTC's computer~assisted trade database and recently required
one-minute trade execution times permit effective and prompt
evaluations of such data for a variety of purposes. Commission
staff conducted floor and computer-assisted surveillance, TPIs,
and market studies of trading activity during the week of
October 19. Included were three trade practice investigations
that focused on trading related to two large market price moves
and EFPs. This trade practice surveillance activity did not
identify any pattern of futures or options on futures trading

which indicates violative activity.
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VIi. ASSESSMENT OF REGULATORY AND SELF~REGULATORY PROGRAMS

A, The Commission's Market Surveillance Program

The Commission routinely conducts direct, daily market
surveillance of all futures and option markets under its
jurisdiction. The Commission receives, each day for each futures
market, data detailing the total market activity, the aggregate
positions and trading for each clearing member (separately for
proprietary and customer accounts), and the positions of
individual traders in excess of specified reporting levels.

Those data are transmitted to the Commission via telecommunica-
tions or magnetic tape by exchanges, futures commission mer-
chants, clearing members, and foreign brokers and are available
for analysis on a next-day basis.

Preliminary computer processing subjects the data to an
array of edit and cross checks among various data items for
consistency. Displays of likely errors and inconsistencies allow
Commission staff readily to identify and cocrrect likely reporting
errors. In addition, using specified identification itenms,
individual trader's positions are combined for all reporting
brokerage firms. A variety of computer analyses of large data
are available, providing intra- and inter-commodity comparisons
of traders by size of positions, trading activity, and deliveries
on the underlying contract. Additionally, software systems
combine option and futures data, immediately pinpointing those

traders who may have exceeded Federal or exchange-set speculative
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positions limits. Other software systems are available for
retrieving and analyzing historical data for single traders or
groups of related traders.

Computer software also is available that provides analyses
of prices and price relationships, open contracts, and trading
volume, including comparisons with similar pericds of time during
previous months or years. These various data are useful both for
detecting unusual trading patterns or price relationships that
might indicate sources of potential market problems and for
providing insights into changing market conditions. Analysts
frequently contact major traders to discuss new trading strate-
gies and to resolve potential market congestion. In addition,
the Commission has broad inspection powers that permit immediate
access to records of firms' and individuals' trading activities
in futures and related option and cash markets.

Futures exchanges' market surveillance programs also rely
heavily on large-trader reporting systems. Exchange surveillance
programs periodically are reviewed by the Commission to deter-
mine, among other things, whether exchanges are obtaining and
anhalyzing accurate and comprehensive data, whether traders!
positions are identified properly and aggregated on the basis of
common control or financial interest for speculative limits
enforcement and general surveillance, and whether exchange

analysts are receiving the information in a timely and usable
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manner. 95/ The Compiasion generally hes found that exchanges'
large—itrader reporiing systems meet CFTC standards, and Commis-
gion staff has provided, via its rulz enforcement program,
suggesticns to each exchange for improving its systems.

CFTC and exchange survelillance of the four principal stock
index futures and their associated option markets was intensified
in early October 1987 as markets became more volatile. Emphasis
was placed cn the S&P 500 futures contract because it has much
larger volume and copen interest than the cther stock index
futures. The ewpiration of the CBT's October MMI future on
October 16, 19587, vas monitored closely as well.

The results of the ongoing monitoring, analysis, and trade
contacts were provided te the Commission and other regulatory
agenciesg throuchout the Octcber period. As detailed in the
Interim Report, the Commissicn's staff maintained particularly‘
close contact and cooperation with staffs of the relevant futures
exchanges, the SEC, and the Board of Governors of the Federal
Reserve System (Federal Reserve Board). SEC staff, in particu-
lar, was prcvided detailed futures position data and, along with
staff of the Federal Reserve Board, attended Commission surveil-

lance briefings. 97/

56 The resulis of gsuch reviews routinely are published by the
Comnission's staff. See, for example, Follow-u ule
Enrorﬂement Review of the ChJcagc Mercantile Exchange,
Division of Trading and HMarkets, June 30, 1%87.

=

27/ See Interim Repurt, gp. cit., pp. 25-29.



Comparable data regarding NYSE activity by firms active in
stock index futures, however, were nct svailable on a Limely
basis as events unfelded. Detailed =zecurities transaction data
were rict cbtained by CFTC or SEC staffs until late November when
Firms responded to the previocusly discussed SEC/CFTC survey.
Whniie Section III of this report is based in large part on those
survey data, the collection of those data was wvery labor
intensive and difficult to standardize, and therc was littie
opportunity to verify the accuracy or censistency of all of the
survey information. At present, it is the deficiency in the
rapid and accurate identification of timed stock transactions, by
beneficial ownership, that is the principal weakness in imple-
menting a comprehensive data system spanning stock and stock
index futures transactions,

Commission staff believes a more routine and efficient means
of compiling individual account data, for example on arbitrage-
related stock transactions, is needed. 98/ In this context,
Commission staff is analyzing alternative means and already has
taken certain steps to improve the routine collection of futures
market information to capture more specific stock index futures
data by trading strategy. Such data will be particularly usefui
in conjunction with improved availability of cash market data.

In particular, Commission steff has improved the timeliness of

98/ See also the SEC's report regarding trading on September **
and 12, 1986, og. cit., Executive Summary.
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obhtaining profiles of market participants by formalizing and
automating what had been a manual method of classifying certain
commercial traders® positions in stock index futures. In this
context, the staff has flagged, in the account identification
system, broker/dealers, whose futures trading is often associated
with index arbitrage, and institutional investors, whose futures
trading is often asscciated with portfolio insurance or other
hedging strategies. Computer analyvses of large—trader data using
these profiles enable the staff to evaluate rapidly the aggregate
size of certain types of trading strategies and, by reviewing the
cumulative daily net position changes, to estimate the volume of
those activities on spacific dates.

The Commissicn's large-trader reporting system presently
classifies traders, and from those trader classifications
assumptions can be made about the trading strategies being
employed. Nevertheless, a better way is needed to classify
market activity by particular strategies since some traders
employ multiple strategies. For example, traders engaged in
index arbitrage could be required to conduct all such activity
through separately identified futures trading accounts. That
trading could then be reconstructed rapidly on an execution-time
basis through the futures exchanges' current audit trail systems.
Similar procedures could be used to isolate other trading
strategies of regulatory inkterest. Commission staff presently is
exploring the most effective means of obtaining, on a routine
basis, such detailed data on the magnitude of stock index futures

trading classified by principal trading strategies.
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B. Daily Price Limits

Daily price fluctuation limits have a long history on
futures exchanges. Such rules prohibit trading at prices a
specified level above or below the previous day's settliement
price. The most often cited rationale for price limits is that
they constrain the daily financial exposure of futures commission
merchants and clearing members by providing a ceiling on the
amount of margin calls due as a result of any day's trading. 1In
addition, proponents of price limits believe they may serve to
keep the markets from overreacting to major market news or
rumors, particularly during periods of significant uncertainty.
The thought is that during such periods the market may temporari-
ly move too far in one direction before reestablishing a less
extreme equilibrium and that price limits will prevent partici-
pants from being "whipsawed" out of the market, for financial
reascons, by the interim fluctuations. This latter argument
typically is used with respect to futures markets that play a
central role in pricing cash commodities, such as in the grains,
and where the futures market is the major price-reference point.

The disadvantages of price limits are also quite straight-
forward in that they prevent the market from "clearing" on days
they are in effect, i.e., some traders will be unable to
liquidate their positions, and new orders will go unfilled
because the eguilibrating price lies outside the daily price
limit. This, for instance, makes it difficult or impossible to

liquidate or establish hedging positions at those times when



firms particularly may wish to do so. 39/ In addition, of
course, daily price limits directly impede the price discovery
process and can result in intermarket disteortions--and corre-
sponding risks--when cowparable limits do not exist for related
markets.

Although price liwits were at one time uniformly in effect
on every actively traded futures contract, 100/ there were none
in effect for any of the actively traded stock index futures
contracts on Octcbexr 19, 1%87. A trend toward liberalization or
abandonment of price limits by futures exchanges began in the
carly and mid-1970's in response to volatile conditions in the
grain markets. In response to episodes of successive "lock-
limit days"™ that occurred at that time, exchanges first increased
the levels of their price limits and then adopted rules for
"variable" or "expanding" limits. Under such rules, the level of
a price limit is increased automatically one or more times (and
sometimes removed: altogether) after a prespecified number of
limit-move '‘days, and the original levels are automatically

restored once the limit moves have ceased. The rationale behind

29/ In this regard, it has been argued that the fear of being
"locked in* is an impediment to Full commercial
participation and ligquidity in futures markets. It also has
been suggested that the threat of being locked in may
precipitate further limit moves on successive days as
traders scramble to get out of the market.

100/ iIn May 1580, the Commission designated the first futures
contracts to trade without daily price limits. These were
the New York Futures Exchange's foreign currency contracts.
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such variable limits is to provide the short-run advantages of
price limits but to allow the market to adjust in a more orderly
yet Fimely fashion to the new equilibrium in the event of
continued, unidirectional pressure.

Another trend in the liberalization of daijly price linits
has been their removal from the trading in the nearby (i.e., next
to expire) month and, in some cases, the two most nearby con-
tracts. Often used in conjunction with variable limits, the
rationale of this provision is to assure that there is always at

least one segment of the market (i.e., the lead month) available

for trading. Even if trading in the more distant months is
impeded by limits, traders can trade in the lead month, on a
proxy basis, as a means of covering existing positions or
establishing new ones. 101/

As initially designated by the Commission in 1982, several
of the stock index futures contracts included price fluctuation
limit rules and others did not. However, in many of those cases
where price limits were initially in effect, amendments to remove
them were subsequently approved. For instance, the CME S&P 500

futures contract had a maximum daily price fluctuation linit at

101/ In this regard, there generally are no limits on the values
for spread transactions, ji.e,, transactions executed as the
difference between a buy and a sell in different trading
months. Under the conditions noted above, a spread
transaction with one leg in the lead month may be executed
as a means of rolling a more deferred position into the lead
month where it can be liquidated in the absence of price
limits.
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the time of its designation in 2Zpril 1982. The Commission subse-
quently approved an increase in those limits and, in January
1983, their deletion. 103

On October 23, the CME, NYFE, and KCBT, by emergency
actions, put into effect price fluctuation limits for their
actively traded stock index contracts. The fourth exchange with
stock index futures treding activity, the CBT, did not implement
linits on an emergency basis. Subsequently, however, the
Commission has approved permanent limits for the CBT's, CME's,
and KCBT's actively traded stock index contracts (Appendix C,
Exhibit 1). In each case, the exchanges' rules contain an
expansion factor that increases the initial limit by amounts of
between 30 and 50 percent after two days of limit moves. 1In
addition, the limits do not apply on the ilast day of trading in
an expiring contract.

Analysis of the recently approved price limits in terms of
the 1986 and 1987 daily close-to-close prices of the nearby
contracts in the three stock index futures contracts indicates
that the limits would have been reached only on October 19, 1987.
On that date the base limit level constituted from 37 to 74
percent of the close-to-close range for the spot future. For

instance, the closing settlement price for the S&P 500 December

102/ The CME also has removed all price limits from the
Exchange's foreign currency futures (approved by the
Commission in February 1985) and all other actively traded
financial futures (approved by the Commission in December
1985).
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future dropped nearly 81 peints between Friday, October 16, and
Monday, October 19, while the recently approved price limit is 30
peints (37 percent}. 103/ There were, hovever, other time
periods when the intraday movement in some stock index futures
markets exceeded the levels of the recently approved price
limits, and there also were days when price changes approaching
those levels were experienced. Ir submitting permanent price
limits rules, two of the exchanges noted that they were continu-
ing to consider alternative approaches or indicated that matters
were stil]l under review. 104/ Further, in a January 19, 1983,
letter to the Commission concerning price limits for its NYSE
composite stock index futuras contract, the NYFE stated that it
was considering other alternatives.

The price limits imposed by the exchanges appear to strike a
balance between the competing benefits and costs noted above.
The magnitudes of the stock index futures iimits now in place are
outside the range of daily price movaments typically experienced
in the underlying index, yet these limits would have been reached

during the trading day on October 19 in the case of each of the

103/ The base (non-expanded) limit levels for the other two
actively traded stock index futures contracts with the
October 16 to 19 change in clesing prices in parenthesis
are: CBT MMI, 40 points (108.50) and KCBT VLA, 35 points
(46.90) .

104/ Provisions of the Conmodity Exchange Act pertaining to
exchange emergency actions contain a 90-day limitation on
the effective period of such rules. As noted, three of the
exchanges implemented their emergency price rules on
October 23, 1987, and permanent rules were approved by the
Commission on January 21, 1988.
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three stock index futures contracts that currently have price
limits., 105/

One further observation is warranted. The discussion and
analyses in previous sections of this report indicate that, when
futures contracts are not accurately reflecting cash market
prices, firms are likely to execute desired trades directly in
the cash market. Accordingly, if the price fluctuation limits
for stock index futures are reached, one effect may be to place

additional pressures on the liquidity in the stock market.

C. Interagency Coordination

In today's complex, interrelated financial system the need
for continued coordination among the Federal authorities
responsible for requlating various segments of the system is
undeniable. A significant failure in one segment can have

serious repercussions for the other segments. Moreover, since

105/ In addition to price limits for the above-mentioned Ffutures
contracts, the CME also amended the terms of its option on
the S&P 500 futures contract to provide that that contract
will cease trading in the event that the underlying futures
contract reaches its limits. These rules, which were
approved by the Commission on January 21, 1988, on a
permanent basis, alsc had been previously adopted as
emergency rules. The option on the KCBT's VLA future is
currently dormant within the meaning of Commission Rule 5.2,
which provides that the option cannot be relisted without an
opportunity for review by the CFTC. The CBT is not
designated to trade an option on the MMI future, although
the American Stock Exchange does trade an option on that
index.
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the threat of a financial failure could take place in any
segment, all regulatory authorities need to be alert continuously
to surrounding economic events,

The importance of interagency coordination became increas-~
ingly apparent to the Commission in the afterﬁath of the milver
market crisis of 1979-80. Immediately following that situaticn,
the Commission began to seek more formal liaison and
information~sharing relationships with other financial market
regulators. The Commission established regular interagency
financial futures surveillance meetings involving staff represen-
tatives of the Commission, the Federal Reserve Board, the New
York Federal Reserve Bank, and the Department of the Treasury.
When stock index futures began trading in 1982, the Commission
also invited Securities and Exchange Commission staff to partici-
pate in those qguarterly surveillance meetings. At those
meetings, which precede the expirations of the major
fixed~income, foreign currency and stock index futures contracts,
confidential surveillance information about those markets is
exchanged. Designated staff members at each of the agencies also
have been authorized to share confidential surveillance informa-
tion more routinely when the need arises.

In recognition of the concerns of banking regulators, in
1982 the Commission also initiated a monthly report in which the
reportable futures positions of all banks and savings and loan
institutions are provided by CFTC staff to the appropriate
regulatory authorities. The recipients of these data include the

New York Federal Reserve Bank, the Federal Reserve Board, the
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Comptroller of the Currency, the Federal Deposit Insurance
Corporation, and the Federal Home Loan Bank Board.

With these interagency liaison arrangements in place, when
the events of mid-Cctober unfolded, the Commission immediately
began sharing extensive information with appropriate Federal
counterparkts, particularly the SEC and the Federal Reserve Board.
Futures and securities exchanges alsc maintained close communica-
tions among themsslves and with the CFTC, SEC, and Federal
Reserve Board. The generally excellent information sharing and
coordination among the futures and securities industry regulatory
and self-reaqulatory organizations helped to confine the financial
strains resulting from the Octcber stock price decline and to
avoid a broader, more serious financial crisis.

There is one area, however, in which interindustry coordina-
tion could have been better during this pericd. That involves
the closing of trading in individual stocks on the NYSE,
egpecially con October 19 and 20, and, in particular, the
confusion concerning the reported imminent closing of the entire
NYSE_at mid—dag bn ?uesday, October 20. TFutures exchanges were
not able to obtain accurate information from the NYSE about the
number of stocks that were closed or had never opened. Conse-
quently, the futures exchanges could not determine the exact
extent to which trading was occurring in the stocks underlying
the indices cn which their respective futures contracts are
based. Better sharing of accurate, timely information and

coordinated interexchange responses to the situation at the NYSE



clearly were needed; the unnecessary closing of any financial
market should be aveided wherever possible.

The staff bellieves that the overall regulatory system worked
effectively to help prevent a broader <¢risis. Staff evaluation
of the events of mid-October has not revealed a basis for any
major structural change in those systems. Complacency, however,
is not in order. The strains placed on the nation‘'s financial
system as a result of the collapse of stock prices were suffi-
ciently severe tb warrant continuing efforts to identify further
areas in which the market surveillance and financial control
systems of futures and securities exchanges can be strengthened
and to expand existing channels of coordination. 1In essence,
additional emergency preparedness planning from an interindustry

perspective is needed.

D. Fipnancial Self-Regulatory Progranms

As discussed previcusly, the staff's assessment of the
operation of financial self-reguiatory sysiems during the October
stock market decline is contained in the Division of Trading and
Markets' Financial Follow-up Report issued January 6, 1988. That
report included recommendations with respect to aspects of
financial self-regulatory systems that should be given Ffurther
study to assure that they provide sufficient protection in
periods of high market volatility. 1In particular, Commission

staff made the following recommendations:



Clarification of legal relationships between clearing
organizations and clearing banks. Based upon a review of the

operation of futures clearing systems during the October 19-23
period, Comnission staff concluded that the clearing and banking
systems for the settlement of variation margin operated effec-
tively in making daily and intraday margin settlements, which at
the CME and CBT totaled nearly twice the number normally made in
less volatile markets. However, to assure that variation margin
transfers in volatile markets are not impeded by a lack of
clearly defined relationships among key participants in the
settlement process, the staff recommended that the legal
relationships between clearing organizations and settlement banks
be clarified to ensure that they adequately establish the
finality of settlement bank confirmations of variation margin
payments.

Availability of the Fedwire in exigent market conditions.
On October 19 and October 20, 1987, banks of the Federal Reserve
System accommodated the increased margin flows generated by
frequent intraday margin calls by keeping the Fedwire open later
than usual. A number of market participants have cited potential
benefits that might have accrued from early opening of the
Fedwire during that period. The staff recommended that mechan-
isms for expanding the capacity of the system to transfer funds
in periods of extreme volatility, for example, a special
procedure for opening the Fedwire early or extending its hours,

be explored.
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Settlement banks' access to financial data. The ability of

settlement banks to evaluate the creditworthiness cof holders of
clearing firm accounts could be enhanced by measures to assure
that such banks receive prompt notice of variation margin obliga-
tions and have access to data concerning other variation settle-
ments with respect to their customer clearing member firms. The
specific measures identified by the staff that could facilitate
bank credit determinations and verifications of the availability
of funds teo satisfy variation obligations include: providing
notice to settlement banks of clearing firm obligations on the
evening preceding the daily morning settlement; fostering
interbank communication concerning the aggregate variation
payments and collects for individual clearing firms; and, with
the consent of clearing firms, sharing actual clearing member
position data among the banks with which the member maintains a

banking relationship.

Intraday margin calls. Commission staff also recommended

that the use of intraday margin settlements (both pays and
collects) on a daily basis or with increased frequency be
considered as a potential means to enhance the ability of the
settlement system to function smoothly in times of extreme
volatility.

FCM collection of customer margins. A staff survey of

twenty-three FCMs concerning customer defaults and liquidations
of customer positions in the S&P 500 futures contract elicited
data on a sample basis reflecting that liquidations resulting in

customer deficits represented a very low percentage of those
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FCMs' adjusted net capital and total customer equities. Those
data also indicated a dispropertionate inclidence of such liquida-
tions in accounts attributable to foreign-~based traders. The
staff therefore recommended that FCMs review their procedures to
assure that they cbtain adequate security from foreign customers
to protect against aberrant price fluctuations and attendant high
margin calls.

Financial adeguacy of margin levelg. While Commission
staff's review indicated that applicable margin requirements
afforded adeguate financial security during the October 19-23
period, the staff recommended that the futures SROs review the
adequacy of clearing and customer margin levels to protect
against aberrant price spikes and extreme volatility. In
particular, the staff recommended that consideration be given to
the addition of a percentage "cushion" to margin levels derived
from moving averages of historical volatility to establish
greater protection against unexpected price spikes and that
margin systens be réviewed to assure that they adequately address
the increased risks created by undiversified or concentrated
positions. 106/

Enhancement of financial surveillance data systems. Commis-

sion staff is exploring several ways in which existing data,

106/ While the staff's recommendations focused on futures over-
sight issues, the staff also recommended that the futures
SROs carefully review the adequacy of option margin levels
to assure their sufficiency in volatile markets.
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particularly the large-trader and exchange clearing member posi-
tion data currently collected and used by the Commission and
futures exchanges fof market and financial surveillance, could be
refined to conduct more effective financial surveillance. The
staff is developing new formats to aggregate and analyze existing
data to generate additional financial surveillance information of
use to, but not generally immediately available to, the futures
SROs. Such data also would be useful to the SEC and the
securities SROs for dually-registered firms and could be made
available in appropriate cases to foreign regulators.

The futures clearing organizations and the SRO audit and
financial surveillance staffs now routinely conduct daily finan-
cial surveillance over their member FCMs. In this connection,
they use large-trader, margin and debit/deficit data for posi-
tions held in their markets, and pay and cecllect (daily margin
settlement) data for all markets that currently participate in
the Board of Trade Clearing Corporation's data-sharing system,
which provides data concerning clearing firms' pays and collects
and risk projections based upon such data. Those data indicate
circumstances where a firm's financial position may be in
jeopardy, thereby facilitating identification of those firms that
merit intensified surveillance, including on-site audit work or
other intervention.

Use of Intermarket Trade Data for Financial Surveillance.

commission staff continues to believe that aggregated intermarket
position data should be shared among regulators and

self-regulators for fully effective financial surveillance of



firms® posgition concentrations in related markets. 1In the past,
the 5RO0s have resisted attempting routinely to collect and share
these data directly because of the sensitivity of position data
generally and because of confidentiality concerns. As discussed
below, the staff is pursuing several avenhues to augment the
availability of such intermarket data. In this connection, CFTC
staff believes that the Commission's existing large-trader and
clearing member data base may permit the Commission to act as the
repository for aggregate position data for financial surveillance
purposes. Aggregate data could be made available to exchanges
and other regulators during pericds of volatile markets to
identify concentrations of similar or related positions in
futures held by customers and/or by clearing firms on multiple
exchanges that may pose a possible financial threat to a clearing
firm. Such intermarket position data would be useful not only to
the futures SROs but, where firms or customers also are involved
in the securities markets, to the SEC and the securities SROs.
Additionally, once established, such a program could provide a
model for routine compilation of data to permit ongoing, daily
assessments of full intermarket exposures, including domestic and
foreign securities as well as futures positions. Commission
staff is taking steps to determine what systems changes or
refinements would be necessary to produce aggregate intermarket
position data for financial surveillance purposes for those
markets regulated by the CFTC.

Continuous Input of Trade Data. The Financial Follow-up

Report discussed the feasibility of continuously inputting trade
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data from the trading floor and recommended making such data
available on an on-line basis to financial surveillance personnel
to facilitate financial surveillance of margins and open
positions oh a more current basis. At present, the most recent
trading data available to financial surveillance personnel at
most SROs is as of the close of business of the prior trading
day. Enhancing computer systems to render such data available on
a more current basis, consistent with exchange trade-~data collec-
tion schedules, could enhance self-regulatory financial and
clearance systems in several ways. For example, the availability
of on-line information to financial surveillance personnel at
SROs would assist them in identifying large traders with
significant accumulated losses on positions established during a
particular trading day. In addition, the continuous availability
of such data may enhance the effectiveness of existing SRO
systems for the identification and resolution of outtrades.
Development of central computerized financial data base. To
facilitate financial surveillance and analysis of FCM financial
positions, financial information should be maintained routinely
on a computerized data base that would be accessible to the
Commission as well as to all SRO financial surveillance staff.
The Commission currently maintains financial information filed by
FCMs in hard copy and computerizes a limited amount of such data.
The staff is reviewing potential measures that may be taken by
the Commission and futures SROs to establish a centralized data

base for FCM financial data.
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What constitutes frontrunning under particular market
circumstances is not always cleaxr. 110/ Although provisiocns of
the federal securities laws and the Commodity Exchange Act may be
applicable to particular instances of frontrunning, 111/ no
provision in either statutory scheme specifically addresses
frontrunning. Similarly, the rules of securities, securities
option, and futures exchanges do not specifically address inter-
market frontrunning.

Securities and securities option exchanges have sought to
address frontrunning through issuance of circulars pursuant to

exchange rules that generally prohibit acts in viclation of "just

(Footnote Continued)
customer and preoprietary accounts on Decenber 19, 1986. The
firm in that case was a member of the securities exchange in
gquestion, had a discretionary order to trade securities for
the customer (which it held during the day and did not
disclose despite a request by the securities exchange that
market~on-close orders be disclosed)}, and also traded
securities for its proprietary account on the close. Given
these facts, such activity should be cognizable under
securities laws.

Notably, no allegations of frontrunning involving trading in
stock index futures or opticns on futures during October
1987 have been brought to the attention of Commission staff.

110/ The SEC has stated that "[t]lhe line which separates
appropriate hedging and other legitimate activity and
frontrunning is not always clear.® Chicago Board Options
Exchange Rule Proposal, Securities Exchange Act of 1934,
Release No. 14156 (Nov 9, 1977).

111/ See, e.dg., Securities Exchange Act of 1934 §510(b), and
14{e); SEC Rule 10b-5; Commodity Exchange Act S4b (1986);
and Commodity Exchange Act §9(b} (1983). To date, the
staff's research has not identified any cases brought by the
SEC under the foregoing securities statutes and rule
charging frontrunning as descriked above.
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circumstances, the CFTC staff is continuing o consider this
issue. In that regard, CFIC staff believes that it is necessary
to establish standards for identifying potential intermarket
frontrunning trading patterns and a mechznism for the timely and
effective communication of market surveillance data related to
possible frontrunning activity among all exchangss with common
self- regulatory interests. 'The Intermarket Surveillance Group
{ISG), of which all securities and securitiss option exchanges
are members, appears to be an appropriate forum for facilitating
the communication of such market surveillance data. The ISG has
considered frontrunning issues in the past, and futures exchanges
that trade stock index contracts have participated as observers
in an ISG subcommittee. Currently, the ISG is considering the
manner in which futures exchanges could ke included more formally
in its deliberations. The Commission believes that some manner
of formal recognition of the futures exchanges by the ISG would
contribute significantly to addressing common surveillance
concerns of all exchanges. Lastly, CFTé staff also is consider-
ing whether it is advisable to recommend a regulation establish-
ing a minimum futures industry standard for the prohibition of
frontrunning activity involving transactions on futures

exchanges.



APPENDIX A

Description of Trading Proxy
Index Construction
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Values of the indices and the bases were not reported in
Appendix B, Exhibits 1-18, if the capitalization-weighted time of
the prices was outside the range of that interval. i/ For
example, if the capitalization-weighted transaction time in the
9:35-9:40 a.m. interval was 9:34 (assigning closing values from

the prior day a 9:00 a.m. time), then that interval was dropped

from the exhibits.

1/ As noted in Section II of this report, one of the criteria
for inclusion in the proxy index was that a stock trade in
at least ninety percent (rather than all) of the five-minute.
intervals during the day.



APPENDIX B

Reported and Proxy Basis Charts
for the S&P 500 Index
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S&P 000 Index, Trading Proxy Index
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INDEX VALUE

S&P 500 [ndex, Trading Proxy Index

and December Future
Ootober 21, 1987
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INDEX VAL

S&P 500 Index, Trading Proxy Index

and December Future
Datober 235, 1987
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INDEX VALUE

249

S&FP 500 Index, Trading Proxy Index
and December Future

Cctober 26, 1987
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BASIS

S&P 300 Index and Trading Proxy Index

Bases (Dec. Future — Index)
Qctobar 14, 1887
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BASIS

S&P 500 Index and Trading Proxy Index

Bases (Dec. Future — Index)
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BASIS

St OO Index and Trading Proxy Index

Hases (Dec. Future — Jodex)
Dotubar 10, 1Y
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Sé&F 500 Index and Trading Proxy Index
Bases (Dec. Future—Index)
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BASIS

S&P 500 Index and Trading Proxy Index

Bases (Dec. Future — Index)
Qukobar 20, 1987
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Rasis

o S&FP 500 Index Basis
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BASIS

S&P 500 Index and Trading Proxy Index

Bases (Dec. Fulures — Index)
Qctebar 21, 1887
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S&P 500 Index and Trading I'roxy Index

Bases (Dec. Future — Index)
Qotebar 22, 1987
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S&P 600 Index and Trading Proxy index

Bases {Dec. Fulure — Index
Ookobar 26, 1887
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PRICE

S&P S00 Index, Trading Proxy Index

and December Future
Snall Parffalie - October 19, 1987
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S&P 500 Index and Trading Proxy Index

Bases (Dec. Future — Index)
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APPENDIX C

Trading Analysis Data



EXCIHANGE

BASTD UPCH

WEIGHTING OF THE
INDEX

CONTRACT VATOE

FUTURES MONTHS

SETTIEMENT TIME

TOCAL TRADTNG
HOURS

SPECULATTIVE T.IMITS

SPINULATIVT. MRARCGIFS
(as of 1/20/88)

DAON PRICE LIMILS

S5P 500

CMF.
500 Major Stocks
- 400 Industrials
- 40 Utilities

- 20 Transportation
Coxrpanies

~ 40 Financial
Companies

Capitalization

$500 x Index

= March, June, Sept.

Nec.

Third Friday of
Contract Month

8:30am to 3:15pm
5,000 contracts

Initial - $15,00D
Maintenance -~ 510,000

30,00 points
lBxpand to 45.00%)

STK TNDEX FUIURES FACT SHEFT

NYSE
CONPOSTIT:

MYTE

1.500 + NYSE stocks

Capitalization

$500 x Tndex

~ March, June, Sept.
Dec.

Thixd Friday of
Contract Month

9:30am to 43;15pm
5,000 contracts

$6,000
$4,000

None**

Total of 20 "bluc chips",
17 of which are included
in D.F: Industrial Rverage

Price

$250 X Tndex
K11 months

Third Friday of
Contract Month

8:1%m to 3:15mm
3.000 oontracts

$16,000
510,900

40.00 points
(FExpend to 60.00%)

VALUL TINE

1,700 + Stocks

Cegmetric average
of price relatives

8500 x Index
March, June, Sept.,
bec.

Third Friday of
Contract Month

8:20ai0 Lo 15
5,000 Contracts

§7,500
$7,500

35.00 points
(Pxpend to 50.00%)

¥ 1n each case the daily limits expand to the amunt indicated after two sucessive days of limit moves in the same directiomn,

These limits do not apply to the last trading day of the expiring future.
*r Under tenporary erorgency malus mede effective by the WYFE on Cetrher 23, 1987 price limits of 75.00 points (and exparding

o 35.00 points after two days of limit moves) were impossed on this contract. The effective date of that awergency action

enpired on Jarnary 21, 1988, howsvar, and was not replszad by peovanent miles.

1-0 LIETHXI



DATE

10/12
10/13
10/14
10/15
10/16

10/19
10/20
10/21
10/22
10/23

10/26

OPEN
INTEREST

123,064
- 119,880

127,582
133,696
146,653

172,178
174,184
169,934
158,774
156,650

158,715

S&P 500 — OPEN CONTRACTS HELD BY COMMERCIAI TARGE TRADERS
AS A PERCENT OF THE OPEN INTEREST

16.3
17.0
17.7
18.3
18.0

18.7
23.5
23.4
26.1
25.9

23.8

COMMERCIAL
INSTITUTICNATL
INVESTORS
LONG SHORT
38.7 44.2
38.5 45.9
37.7 45,8
36.4 47.5
35.3 52.4
35.2 56.9
36.86 63.1
38.9 60.6
39.6 60.2
40.0 58.6
37.7 56.8

OTHER
COMMERCIALS
LONG SHORT
9.1 12.9
9.4 12.6
9.9 13.0
10.3 l4.6
11.3 14.0
15.6 12.2
14.7 10.6
10.2 7.4
11.3 9.0
10.9 10.0
9.5 9.9

TOTAL
COMMERCI AL
LONG SHORT
64.1 61.1
64.9 63.2
65.3 62.2
65.0 65.8
64.6 70.2
69.5 724.0
74.8 76.7
72.6 71l.6
77.0 73.4
76.8 70.5
71.0 68.6

70 LIYTHXH



0oBs DATE

1 T0/ta/87
2 VAsYa /ST
] 10716/87
4 10/718/87
5 10720787
3] 10721767
B 1022787
g 10/23/67

9 10/26/87

AMERICAM STOCA RXCHAMGE AND/GH

ABT "RAGF

OR SHUBSTITI0ON TRADE

VOLUNE

BOLUGHT
?.190,763
7,365,200
4,736,400
3.077,8979
1,297,840
650, 700
q45,0404
87y, 200

0

VLR
FXREOUTSE

(NLMBEIR

YOLJME
S0Lh
26,094 43R
16,560,921

37857, TG

37,545,724

2,242,950

TER STACK “RANSLUTTONS

ARTLY ON THE

SHOR |
SALES

-5,00%.,400

-3,023, 68

=3, 345,547

-9,017,269

-1, 2ni, 0n1

=2,381 ,BEG

S725,152

RS

A

A

O

'S

ARBITRAGE AMD SUHSTITUTION 0N THT
GF SHARSS)

BOUGHT
AS PERCENT

[

ERACTEER IR

1.0

IF Trly
RIARKDT .

L3

W RE

5000
BLROEMNT

JF MNYSE VOLUME

REBGRTLD

AS

BART

il

A

-0 LIHTIXKW

£

31

w
it

T ob



STOCK MARKET TRANSACTIONS REFORTED AS INDEX ARBITRASE AND SUBSTITUITON Ol VHE NYSE BY

PALF AGUR TIME INTERVAL
(MJMBER CF SHARCS)

_________ B e b T T N e Iy I B S

ans TIME INTERVAL VOLLIME vO! UME SHORT BOLGHT 5019
BOUGH i 500 SALES AS PERCONT A% PERCENT
OF NYSE VO UME OF NVSE VOLUNE
1 09:30-09:59 n 4,345,600 -B78, 000 c.o 16.0
2 10:00-1D:29 9,900 951,293 —-248,040 0.1 5.9
3 10:30-10:59 0 1,532,000 -6Gr,900 0.0 11.3
4 11:00-11:29 40,400 572,100 -248,000 0.3 4.5
5 11:30-11:59 o 1,200,000 -1,200,000 0.4a 101
G 12:00-12:29 66,200 v} 0 G.8 0.0
7 12:30-12:59 BO,00D 2,842,055 -302,500 0.6 2.0
8 13:00-13:29 312,300 4,154 190 o] 1.8 21.0
9 13:30-13:59 Q 1,194,600 -241,000 0.0 1.2
10 14:00-14:29 a 1.271,1600 -843,000 0.4 6.9
m 14:30-14:59 84,000 3,777,100 -382,000 G.4 19.0
12 15:00-15:28 84,000 1,202,100 0 0.6 4.4
13 15:30-16: 15 1,078,363 3,048,300 -248.000 4.6 12.9
14 UNCLASSIFIED 440,000 2,160,000 0 18] 0
DATE 2,190,763 24,094,438 -5.,005, 400

AMERICAN STOCHK EXCHANGE AND/OR OVER THE COUNTER STOCK TRANMSACTIOMS ARE TNCLUDED IF THEY WERF REPORTED AS PART OF AN
ARBITRAGE OR SUBSTITION TRADE EXECUTED PRIMARILY ON THE NYSE AND A DERIVATIVE MARKET.

UNCLASSIFIED TRADES WERE REPORTED WITHOUT SPECIF1C FIMLS.

£-0

z obed



LIZLA MARKEY TRANSACTIONS REPORTED A5 INDEX ARBITRAGE AND SUBSTITUTION ON THE NYS3E HY HALF hOUR TIME INTLHVAL
(NUMBER OF SD1AHLESS

m i e mm i s e s DATE 2 TS TR BT mmmm e m s s o e s o o s mm — e

DB5 TIME INTERVAL VOLUWE VOLUME SHORT BOUGHT 50LD
BOUGNT SOLD S5ALES AS PERCENT AS FERCENT
OF KvsE WVOLUME OF WYSE w01 UNE

0 09:30-09:5%%9 1654%,900 6,084,011 ~1.,950,079 G.4 12.5

16 1G:00-10:29 1. 586,050 2,219,154 ~&00,0600 5.5 7.8

17 10:30 1(3:59 nGE, 300 a 0 2.8 o.a
H] P1:00-11:29 824,700 212,005 250, bii 3.6 1.2
19 11 :3U-11:99 Hie, 00C i G 3.4 a

20 120012128 1,137,306 0 G LG 0.a

o
(4]
o
)
b

an 12:30-12:5¢ G 124,640

fas

[}
fut}
o

o @

22 13:600-13:29 161,300 214,300 0 2,0 2

23 13:30-13:539 412,200 1,604, 500 -2LG.Ou 2.4 7.5
24 1A0G-14:33 BI%, Tuh G 4] 6.0 g.G
2% 1430 -14:59 20,000 272,000 ¥ C.2 3.2

29 L5 00-15:28 749,700 233,700 i D.? 2.1
21 15:30-16:1% 96,050 4,980,400 -1,073,089 a.3 16.0
28 LNCLASSIFIED a0, Godd 6BJ, D00 0] 0] 1]

DATE 7,36%,200 16,565 ,92) -3,923.168

AMERICAN STUCK EXCHAMGE AND/OK DVER Tk COUNTER 5TOCA TRANSACTIONS ARE INCLUDED IF THEY wi.Rl HEPORTED A5 PART QF AN
ARBITHAGE GR SUBSTITIGHN RADE [XECui4D PRIDARILY OGN 1HE NYSL AND A DERIVATIVE MARKET.

UWHGCLASSIFIFD TRADES WFRE REPORIEND wl1TniOLT SPLCIFIC TIMEL.

£=D
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STOCK MARKLT

TRANSACTIONS REPORTED A5 INODEX

ARGBTTRAGE
(NUMBER

e R e e e e ek DATE =

29
30

31

a4
3%
36
az
36
as
an
a1

42

DATE

AMERTCAN STOCK EXCHANGE AND/QR OVER

TIME INTERVAL

09:30-09:
i0:00-10:

10:30-10:

11:00-11

11:30-11

12:00-12:
12:30-%2:
13:00 13
13:30-13:
TR
14:30+14:5
15:00~15:
15:3G-16:1

UNCLASSIFIED

59
29

549

129

54

29
99

29

VOLUNE
BOUGHT
224,000

a

84,000
49,100
666, 390
229,000

0

49,000
44,060
526,000
80,000
164,009
2,260,009
420,000

4,736,400

VOLUME
SGLL
4,303,222
1,802,900
348,900
4,516,041
1?.0&3
178,500
H745,600
3,388,129
3,577,810
447,100
2,214,450
4,528,579
11,341,372
243,600

37,857,750

AND Su3S5S1I1TUT10N ON 75 NYIe 8Y HALT
ar

Qr 5-a

YOFVBFBYT meimmmim e e e e e
SHCRT BOUGHT
SALES AS PERCENT

OF NYSE vOouME

-1,9348, 289 0.¢
~4A00,000 n.o

4] 0.4

-850, 000 Q.4

0 2.7

0 1.5

G 0.0
-1,023.17¢9 0.2
0 0.1
-212.80C 1.8

G G.s
-1.G73,179 S, 7
o] 4.2

o] 9]

-5,34%, 547

ARBITRAGE OR SUBSTITION TRADE EXFCUTED PRIMARILY ON THE NYSE AND A DERIVATIVE MARWET .

UMCLASSIFIEDR TRADES WERE REPORTED WIIROUT SPECIFIC TIMLS,

HOUR TIME

501D

AS PERCENT

QoF

NYSF vl LME

10.

7.

-

18.

12.:

o o o

9

7

.4

Wi

LNTORVAL

THE COUNTER STUCK TRANSACTIONS ARE IMCLUDED IF THEY WERE REPORTED AS PART OF AN

=0
t abeg




STOCK MARKL T TRANSACTIONS RiLPORTLED AS INDEX ARBITREGE

BY FALF HOUR TIWNE LMTERVAL
(NLCMZER CF SHARLZY)
e e e e e e e e i e JATE 10 VO BT m mmm e m e e e m mn m B e e e e e ————— e =
oBs TIME INTERVAL VOLUME V3L LME SHUOKRT BOLGHT SQLD
BOUGHT SO0 SALES AS PERCENT AS PERCENT
OF NYSE VOLUME QF NYSE VOLUME
43 09:30-09:59 8] 6,162,579 ~2.,540 ,674 c.0 i2.0
a4 1¢:00-10:29 1] 7,458 ,00GC -1,172,000 0.0 15.9
4% 10:30~-10:59 380,000 1,736,500 0 Q.7 3.1
48 11:00-11:29 2,040,979 O 0 3.3 0.0
a’f 11:30-11:59 145,000 1,922,600 0 D.4a 4.0
48 12:00-12:29 18%, 0060 3,396.83.) -997,720 .4 8.4
49 12:30-12:59 4 2,587,430 ~H47T,330 0. 6.3
50 13:00~13:29 B4,000 4,854,600 -1,080,000 0.z 13.2
bt 13:30~83:5% o 3,608,704 =797, 100 .U 7.9
52 14:00~-14.:29 v SYE,8Z0 -347,720 0.0 1.6
53 14:30-14:59 100, 000 1,8b7.525 -886,000 0.3 5.1
54 16:00-15:29 QO 2,096,020 -347,720 0.0 4.5
5% 15:3U-16:15 8] 1,049,300 ~22,000 0.0 1.6
56 UNCLASSIFIED 120,000 200,000 s} o] 0
DATFE 3,077,979 37,545,724 -9,017,269

AMERICAN STOCK EXCHANGE

AND/OIT OVER

THE COUMTER

AND SUBSTITUTION OGN THE NYSE

5750 TRAKLACTIONS AR

INCLULED 1+ THEY WERE REPORTED
SUBSTITION TRADEL EXECUILD PRIMARILY CM ThmE NYSL AND A

DERIVATIVE MARKET .

A% PART OF AN
ARBITRAGE OR

UNCLASSIFIED TRADLS WERF RESORTLED WITHOLT SPRTUIFIC TIMES.
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STOCK MARAET

________________________________________________________________ DATE =

64
65
56
67
68
69
70

DATE

TRANSACTIONS

REPORT LD AS THDEX

TIME TNTERWAL VOLUNE

$9:30-09:
10:00-10;
'4:30-10:

17:00-11:

14;30-14
15:00-15

15:30-16

YHILASSIFIED

129

59

: 29

115

BOLGT

4G, 309

o]
1,129,800
G

128,000

0

1,287,800

AMERICAN STOCK EXCHANGE AND/OI OVER THE COUNTER

ARDITRAGE
{NLUMBE?

VOLUME

SCLD
165,800
379,800
482,400
20,000
A5, B51

o

0

0
G
128,606
551, 100

2,242,951

S5T0CK THANSACTIONS ARE INCLJDED IF THEY WERE
ARBITRAGE OR SUBSTITION TRARE EXECUTED PRIMARILY UN THE NVSE AND A DERIVATINVE

UNCLASSIFIED TRADES WERE REPUORTELD WITHOUT SPECTEIC TIMES.

AND) S5JBSTITUTION 3N Thi

OF SHAREY)

1G/20/87 --—- -

ShRT
SALES

~ 185, A00
-96,000

~4B2, 4G
- 60,060

-445 ,B5 1
a

o

=1,250,0%

BUUGr™ s0LN
AS PLRLENT AS PHRCENT
QF NYSE vO_uME QF NYSE vOLJME
g 0.1
0.0 0.5
0.0 0.a
0.0 6
c.o 0.4

N

Y5k By AL ROUR

MARKET .

TIME TNT_RVAL

REPCRIED AS FART

OF AN

£=D
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STOCK MARKET THALSALTIONS REFORTED AS INDEX AHBITRAGE AKD SUBSTITUTION 0N THE NYS5E BY mHALF nQul TIME

oBs TIME INTERVAL VOLUME
BOUJUGHT
IR LY 30095y V]
T 1M0:00-10:29 o]
T3 "G:30-10:59 G
T4 T1iGG-11 20 C
15 10-11:%59 O
TG Z:00-12.29 ¥l
17 T2:30-12:5% o]
78 13:00-13:29 Q
7 13;30-13:569 G
L0 T4 O0-14520 o]
81 14:30-14:59 o]
B2 15:00-15:29 o
83 15:30-16:15 650,700
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2} TG0 120 29 .13 J YA EIT] -iad o “HE o
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0
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31,900 0 13 50
164, 000 o] 153 g

ad, 200

[ae]

s

LO,800 3 34 5a
40,000 0 25 3

128,000
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00-13:
:30-13:¢

:00-14;

VAL

29
99

28

29

ARBITRAGE OR SUBSTITUTION

STOCK VALULE IS5 IN MILLIGN DOLLARS,

VALLE

A5 9
4L, Y
174
22.7
16,56
41,4
BB .5
147.2

16.0

TRADE EXECUIED PRTMARTLY ON

&735,000

LAV S RT

ME

80,000

LOUNTER

17,00

64, 1303
30, 0L
190, 200
5,045,475

LG, 07

DERTYAT IV

VLI
S0Lb

3,197,533
1,724,400
4,506,181
[}

9t , 5o
874,600
1,896,950
3,188,800

212,900

S10CK

STOCK vOLUME IN NUMSER OF

R RNAFT

TRAKSACTLIONS
THE NYSLE

Sty

-&7i. 300

-4,

ST

L
a0a
(AP

N

-212,9006

ARE

'y a
LRV —mm s
FLTLORDS DG

A
et
L
W
k!
L, 33
SO0 ---- - - -

INCWUDED
AND & ULFRIVATIVL

SHARES AND YUTURES wiL wF

TroERS AOUGHT

TLO0d

ZBR

I THEY

MAERATT

wiRC REPORIED A5

FUTURES S

H

AR

-

<D

GF AN

IN NUMBER (F COMTRACTS.

-0
01 obea




97

TOTAL

94
%)

1No

AMERILUAR

ARBITRAGE OR

STOCK WALULRE

WMARALT TRANDACTIONS

TIWME

U930 -04: 59
13:00-13:29

15:06-15:29

SUBSTITUTION

TS 1H

M1

HEEQRTERED &%

IHNTERVAL

TRADE EXECUTEDR ORINMARTLY

ok

DATH

MALULE

10N DOLLARS,

X OARBLTHRAGS

T =13/106787

vOL Ll
BOUGHT

U
D
v]

Bat, 300

=10/16/87

VOLUME
BOUGHT

¥]

STOUK VOLUME TN NUWE

ARD S0BSITLTLH

DERIVATIVE MaR

AT S
S0

2,134,450

3,283,400

26,217,910

LEMLIVATINVE MARKET

JCLURE
50D

i, 060, 68Y
1,073,779
1,073,174

3,212,047

OM Tl W

B QF

T WY S iy

Uty UOh

HED «OME 5 & B 5Gh

SHo! ALl

-2 1ER 5G4
=R0EYT vatul 1l

Sk T LBALLS £

=1L G6S, GEY
~1,013,474
-1.073,1/9

~3,212,047

FICGNS AHE LNCLLLED
EOAND A DERIVATIVUE

SHARES AMD FUTURES

DERIVATLV: By

DTURES HOUGHT

6h7

futh

JTURELS BUULHH

WL E

ALY

NWRBER OF

L TIRE TN RRVAL
FUTURES 50D
.-
5
o
¥
7 AR
FLiuHly 5oLL

rLEORTED AS

PART

CONTRACT Y.

A :



B0 RARKD ] TRANSAUTTIONG RTEIV 0D AL 0T AN R WDETIT STTINUN Sl ¥ T8 IME By L E TLRuA
- .- seeotom e e e RATL P INATEALY QET R T LR ! L B A S TN T FE A B A | - - - -—
QS Timt 1w LY Y b e b ERVRR VI e HA N a0
101 G980 G 5 23,3 vRd, i 0 Vb
TG 100015044 ] G 2 [
103 10:40- 3 o.0 24,000 [ ! 4] tBha
124 P00 11:2% % 2,907 9,800 \ 3] ]
105 LIRS TH ER B ] 20,4 T ut o o n IS
166 12:00-12:2%9 6.8 M oy, oo i ) A
167 13:00-13: 27 2a.2 AG, GO 3h4, 500 i} A7) i
103 13:30-113:5% 1.2 a4 ,006 0 . $10,0040 Q 10 20
109 V4 idis-1a:vE a2i.0 Jad U £, G [N 28 8
110 SA Y 0.4 g, ag H, 0G0 n o =1
T 100 -1%: 2% 3h.2 154,400 200,500 ¢ 7 103
12 193016005 LR 2,260,000 1,173 409 G TEH YL, EnY
113 UNCLALGSTT TED a2.0 320,000 240,000 4] TRG 200
TOTAL 2491.0 3,738,800 2,803,700 ¢ P, 363 2,274
mesmm e e e e e me e DATE 250/16787 UERIVATIVE MARKET wNYFL NYSE COMPOSTTE wm- s rn o e e e e e s e

ORS TIME INTERVAL VALUE VOLUME VQLLItE SHORT SALES FUTURES BOUGHT FLUTUREZS S0OLD
BOUGHY S0Ln

114 13:30-13:59 a.8 0 238,010 0 1

s}
(&)
=

AMERICAN STOCK EXCHMANGE ANMD/OR OVER THE COUNTER STDCK TRAMNSACTIONS ARE INCLUDED IF THEY wEREC REPORTED AS PART GF AN
ARBITRAGE OR SUBSTLTUTION TRADE EXECUTED PRIMARILY O THE NYSE AND A DERIVATIVE MARKET.

STOCK VALUE IS IN MILLION DOLLARS, STOCK VOILLUME IN NUMGER OF SHARES AND FUTURES VOLUME TN NUMBER OF CONTRACTS.

7=
Z1 @5=a



BLOCK MARKET THANSACTIONS REPURTED &5 INDEX ARBITRAGE AND SUBSTITUTION ON THE NYSE BY DERIVATIVE 8Y HALF HOUR TIME INTERVAL

AMERICAN STOCK EXCHANGE AND/OR QVER THE CCUNTER STOCK TRANSACTIONS ARE INCLUDED I[F THEY WERE REPORTED &S PART OF AN

s=-- - DATE =10G+3iD°87

aBs TIME INTERVAL VALUE

AR L] 13:30-13:59 1.
16 15:30-16:15 35.
TOT AL 36,
oBs TIME INTERVAL VALUE
117 09:30~09:59 187.3
118 10:00-10:29 323.9
119 10:30-10:59 72.4
120 11:00-%1:29 1E.4
121 11:30-11:59 68.6
122 12:00-12:29 153 .4
123 12:30-12:59 101 .4
124 13:00-13:29 201.4
125 13:30-13:59 120.4
126 14:00-14:29 22.8
127 14:30-14:59 58.8
128 15:00~16: 2% 53.0
TOTAL 1391.8

VOLUME
BOUGHT

J

0

VL UME
BOuUGHT

G
D
Q
433.300
a

165,000

o o o

598,300

DERIVATIVE MARKET

=SECYRTTIES OPTIONS

VOLUME SHORT SALES

SO
29, 100
587,300

C16,400

w-—----- DATE =10/s19/87 DERIVATIVE MARKET

YOLUNME
SOLD

4,364,400
7,458,000
1,736,500

o
1,728,400
3,356,850
2,327,430
4,890,600
3,080,800

478,820

1,387,525
1,195,020

31,814,345

SHU

=1

-1

RT SALES

~-751,500
172,000

0

0

0
~397,720
-847,330
,050,000
~797.100
-347,720
-886,000

-347,720

FUTLRES 3OuLnT FUTURES SOLD
115G a
215 8]
319 4]

=CME S & P HOD ----

FUTURES BOUGHT FUTURES SOLD
1,347 G
2,277 0

543 o
n 137

530 G
282 5G
724 2
1,518 0
992 0
101 0
441 D
293 0
9,746 187

ARBITRAGE OR BUBSTITUTION TRADE EXECUTED PRIMARILY ON THE NVSE AND A DERIVATIVE MARKET,

STOCK VALUE 135 1IN HMILLIGMN DOLLARS, STOCK VOLUME IN NUMBER OF SHARES AND FUTURES VOLUME IN NUMBER OF CONTRACTS.

)
€1 abeg



S5TOCK MARKET

————————————————————————————————————————— DATE =10/19/87 DERIVATIVE MARKET SKOBT YALLE | TMF - oo - —mm m e msmm e e e ol
OBS TIME INTERVAL VALUE VOLUME VOLUME SHORT SALES FUTURES BOLGHT FUTURES SOLD
BOUGHT S0LD
129 0Y:30-09:59 27.0 o ©, 798,179 ~1,798,179 1G5 c
130 11:00~11:29 18.0 1,127,679 0 0 0 140
131 15:00-15:29 10.2 0 501,000 o I 0
TOTAL 55.2 1,127,679 2,299,179 -1,798,179 105 140
————————————————————————————————————— DATE =10/19/B7 DERIVATIVE MARKET =CHT MAJOR MARKET INDEX —-—-———=————————mmm——mmmmam o mmemn
oBs TIME INTERVAL VALUE VOLUME VOLUME SHORT SALFS FUTURES aJUGHT FUTURES SO0LD
BOUGHT SOLD

132 10:30-10:59 26.2 380,000 0 o 0 181
133 11:00-11:29 32.8 480,000 o o 0 za2
134 11:30-11:59 26.3 188,000 200,000 G 130 121
135 12:00-12:29 2.9 o 40,000 0 25 0
136 12:30-12:59 17.2 o 260,000 a 166 a
137 13:00-13: 29 21.4 84,000 164,000 Q 104 53
138 13:30-13:59 38.1 0 489,800 a 273 o
139 14:00-14:29 B.7 0 120,000 0 76 0
140 14:30-14:59 40.7 160,000 480,000 0 241 )
141 15:00-15: 29 29.0 ] 400,000 o 250 0
142 165:30-16: 15 33.z2 0 462,000 -22,000 289 a
143 UNCLASSIF1ED 21.0 120,000 200,000 o 125 75
TOTAL 297.5 1,352,000 2,815,800 -22,000 1,679 672

FRANSACTIONS REPORTED

AS INDEX ARBITRAGE anND S,8STITUIION

ON THE NYAE

OV DERIvATIVE BY HALF ROUR

TIME INTLR AL

AMERICAN STOCK EXCHANGE AND/OR OVER THE COUNTER STOCK TRANSACTIONS ARE INCLUDED IF THEY WERE REPORTED AS PART DF AN
ARBITRAGE OR SUBSTITUTION TRADE EXECUTED PRIMARILY ON THE NYSE AND A DERIVATIVE MARKET.

STOCK WALUE 1S IN MILLION DOLLARS,

STOCK VOLUME IN NUMBER OF SHARES AND FUTURES VOLUME IN NUMBER OF CONTRACTS.

-0
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STACK MAKKET TRANSACTIONS REPGRTEL AS INDEX ARBITRAGE AND SUBSTI o iON ON THE ONYSE BY LEHIVATIVE BY RALF HOUR TIME INTERVAL

------------------------------------- DATE =10/20/87 DERIVATIVE MARKET =CME S & P BOD

oBs TIME INTERVAL VALUE VOLUME VOLUME SHORT SALES FUTURES BOUGHT FUTURES SOLD
BOUGHT SOLD
144 10:0D-10:29 9.5 0 2B3, 50D o 80 0
145 16:30-10:59 16.4 a 482,400 -482,400 140 0
146 11:30-11:59 17.0 0 445,851 ~445 651 149 0
147 UNCLASSIFIED 20.5 o 551,100 0 149 0
TOTAL 63.4 0 1,763,151 -928, 2581 549 0
———————————————————————————————————————— DATE =10/20/B7 DERIVATIVE MARKET =KCST VALUE LINE === oo o o oo e e
0BS TIME INTERVAL WALUE VOLUME VOLUME SHORT SALES FUTURES BOUGHT FUTURES S0L0
BOUGHT SOLD
148 09:30-09:59 8 0 165.800 -165,800 10 0
149 13:30-13:59 18 1,129,800 ) a y 196
TOTAL 28 1,129,800 165, 800 - 165,800 10 196

AMERICAN 5TOCK EXCHANGE AND/OR OVER THE COUNTER STOCK TRANSACTIONS ARE INCLUDECD IF THEY WERE REPCRTED AS PART OF Al
ARBITRAGE QR SUBSTITUTION TRADE EXECUTED PRIMARILY ON THE NYSE AWD A DERIVATIVE MARAKET.

STOCK VALUE IS IN MILLION DOLLARS, STOCK VOLUME "IN MUMBER OF SHARES AND FUTURES VDLUME IN NUMBER OF CONTRALTS.
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570CK MARKET TRANSACTIONS REPORTLD AS INDEX ARUDITRAGE AND SUBSTITLTION ON SHE NYSE BY DERIVATLYE BY HALY RUOUR TIMLE Ih1LRVAL

-------------------------------------- DATE =10/20/87 DERIVATIVE "MARKET =CBT MAJOR MARKET TNDEX

TIME INTERVAL VALUE VOLUME VOLUME SHORT SALES FUTURES BOUGHT FUTURES SOLD
BOUGHT soLD
150 09:30-09:59 3.5 40,000 G 0 o 0
151 10:00-10:29 4.8 0 96,000 -96,000 &0 0
152 11:00-11:29 5.1 0 80,000 -60,000 ag o
153 14:30-14:59 7.2 128,000 0 0 0 80
154 15:30-16:15 7.6 0 128,000 n B0 0
TOTAL 27.5 168,000 314,000 -156,000 178 80
————————————————————————————————————————— SATE =10/21/B7 DERIVATIVE MARKET =CME S & P BOQ == - —irmms ommmmmmmmmm oo
oBS TIME INTERVAL JALUE VOLUME VOLUME SHORT SALES FUTURES BOUGHT FUTURES SGu.D
BOUGHT 50LD
155 09:30-09:59 1DB.8 ol 2,856,700 -547, 800 1,004 a
156 10:30-10:59 201 ] 420,00C -250,000 160 0
157 11:30-11:58 11,1 o 230.150 -230, 150 90 o
158 13:30-13:59 16.5 0 445,850 -445,850 140 o
159 15:30-16:15 23.5 570,700 0 a G 184
TOTAL 160.0 570,700 3,952,700 -1,473,800 1,394 184

AMERICAN STOCK EXCHANGE AND/QR QOVER THE COUNTER STOCK TRANSACTIONS ARE INCLUDED IF THEY WERE REPORTED AS PART OF AN

ARBITRAGE OR SUBSTITUTION TRADE EXECUTED PRIMARILY ON THE NYSE AND A DERIVATIVE MARKET.

STOCK VALUE IS IN MILLION DOLLARS,

STOCK VOLUME IN MUMBER OF SHARES AND FUTURES VODLUME INM NUMBER OF CONTRACTS.
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g1 2beg



LYOCA MAaal?

160
161
162
163
164

165
166
167

TRANSALT

PONS REPQRTED ab

DA

TIME THWTERVAL

12:30-12:59
14:00-14:249
15:00-~15:29
15:30-16:1%

UNCLASSIFIED

TIME INTERVAL

09:30-09:59
1G:00-10:%9

12;30-12:59

TIME INTERVAL

09:30-08:59

EXCHANGE AND/OR
UBSTVITUTION

IH MILLION TCLLARS,

IRDEA

ARBITRAGE

AND

SUBETITUTILN OGN TR KRYLE
TE =10/21/787 DERIVATIVE MARKET 2087 MAJOR MAR
VALUE VOLUME VOLUME SHORT SALEY
BOUGHT S0LD
13.0 0 182,000 -392,900
16.0 0 240,000 -240,004
6.5 o 96,000 -96,000
5.0 80,000 o 9]
19.5 V] 300,600 -3G0,000
80,40 80,0u0Q 528,000 -828,000
DATE =10/22/87 DERIVATIVE MARAET =CME 5 & P
vaLuE VOLUME VOLUME SHORT SALES
BOUGHT S0LD
5.0 a 106,084 -106,080
41.9 a 1,133,100 1
27 .3 d 732,400 o
?74.0 0 1,871,580 -106,080
DATE =10/22/B7 DERIVATIVE MARKET =KCBT VALUE
VALUE VOLUME VOLUME SHORT SALES
BOUGHT SOLD
12 1] 617,072 -617,072

CVER

S

THE COUNTER

TRACDE EXECUTED PRIRARILY

TOCK VOLUME

STCCHK TRANSACTICNS ARE INCLUDED
THE NYSE AND A

GN

IN NUMBER OF SHARES AND FUTURE

DERIVAT

By DERLVATIVE oY mALF IOUR TIME

INTERVAL

ARET InDLEX

FUTURES BOUGKIT FUTURES SCLD

120 U
150 0
) 0
U 50
L G
b1g 50
BOG == === mmmmmm m o e e mm

FLTURES BOUGH]T FUTURES %0LD

H o
334 0
214 0
545 i3

LINE mmsom s mmmmmm o oo oo o

FUTURES BOUGHT FUTURES 3%0LD

28

1F THEY WEHRE REPORTEL
HMARKET.

AS PART OF AN

IVE

VOLUME I8 NUMBER OF CONTRACTS.

¥-D
{7 aheg




STOCK MARKE!

TRANSACTIONS HEPORITED

14:30-14:59

TIME INTERVAL

10:30-10:548

AS INDEX ARBITHAGE AND Suabhvivo”

DATE =1(/Z2/87 DERIVATIVE MARKET

VALUE vOLUME

BOUGHT

VOLUME
SOLD

5 a0, oaa 4]

————————————————————————————————————————— DATE =10/23/87 DERIVATIVE MA

-
i

IME INTERVAL

10:30-10:59
12:00-12:29
12:30-12:59

15:00-15:29

VALUE VOLUME VOLUME
80UGHT 50LD
1.1 16,000 C
VALJE VOLUME VOLUME
BOUGHT SOLD
4.7 104,000 0
12.3 324,200 ]
12.0 255,000 0
12,3 0 325,100
a1.3 683,200 325,100

OATE =10/23/87 DERIVATIVE MARKET

ION OGN O THID My SE Oy OISRV

=¢ar

SHORT SALES

SHORT SALES

RKET =CME S5 & F

SHORT SALES

NMAJOR MARKZST

=SECURITIES

ITNDER

FUTURES @0LGAT

c

OPTTONS === = oo o mmm s

FUTURES BOUGHT

FUTOURES BOLIGHT

ATIVE HY ARLE =L TIME O IRTERVAL

FUTLRES SOLD

o
[}

FUTURES 50LD

1

FUTURES 50.D

AMERICAN STOCK EXCHANGE AND/OR OVER THE COUNTER STOCK TRANSACTIONS ARE INCLUDED IF THEY WERE REPORTED AS PART OF AN
ARBITRAGE QR SUBSTITUTION TRADE EXECUTED PRIMARILY ON THE NYSE AND A DERIVATIVE MARKET.

STOCK VALUE 15 IN MILLION DOLLARS,

STOCK VYOLUME TN NUMBER OF SHARES AND FUTURES VOLUME IN NUMBER OF CONTRACYS.



TR RMABRATT O TRANSALTIONYG I

A% THEA ARBITRADGE ANL SUBSTT VLT TLn

GG Tiebs oMy SROBY SiHI LA Due dY ALY sGRsE TINE 1nTRR LA,
- - ikt bl bl A S ~ UATE 2307 28/87 LLRLVATIVE MAKRED - LH!D MALOR MARRET INDFX  ---- R - =
[-EN TIRE INTERVAL WALLE vl UME Vit ol SHORT SALES FUTURES BOUGHT FUtulis 55

BOUGHT 510

175 10:30-70:89 s 180,000 i

is [¢] 0 T
H ]

178 13:30G-13:549 i5.0 [y} 249,000 0 1540
177 14:00-14:29 5.0

<«

83,600 u] 50 2

TLTAL 31.8 18G.600 420,000 0 FaYIV 13

AMERICAN STOCK EXCHANGE AND/ODR COVWER THE CUUNTER STLC! TRANSACTIONS ARE INCLUDED [F Teik¥ iDL REMGRTED &35 vanl OF o
ARBITRAGE QN SUBSTETUTION TRADE ENECUTED PRIMARILY ON THf MYSE AND A DERIVATIVI WMARKEY

STHCR YALUE IS In MILLION DOLLARS, STUCK VOLUME IN NUMBLER OF SHARES AND FUJURES wOLUME In KNUMBER DF CONVRAUTS.



STOCK

“Lr2nsat
10a/721/87
13122/87
10423/87

10/26/87

MARKET

ARB + 5UB
BOUGHT
2.,19¢,763
7,365,200
4,736,400
3.,077.979
v, 297,800
650,700
801,000
87¢,200

8]

TRAMSALT NS

ARE + SUB
SULD
28,094,438
16,565,921
37,857,750
37,545,724
2,242,951
4,780,700
2 SEE 652

645,100

0

REPORTED AS INDEX ARBITRAGE AND SUBSTIVGTICH
{NUMBER OF SHARES)

OTHER
PROGRAMS
BOUGHT
628,492
4,251,006
2,219,227
168,680
1,010,600
2,415,220
21.375.000
10,268,880

2,622,100

OTHER
PROGRAMS

S0LD
577,440
4,728,869
12,147,322
51,744,903
11,085,892

11,044,778

5.310.790

8,188 113

7,281,319

TOTAL
BOUGH T
2,819,255
vi,616, 200
6,955,827
3,246, 859
2,308,400
3,065,920
21,455,000
11,147 880

2.622,100

G

5.843
675
. 442
5,844,2

213

7,281,319

UTHER PROGRAMS

TOTAL
SHOKT
SALES

5,005,460

-3,923,'68

-5,345 ,547

12,289,369

-3,867,751

-2,301,800

-1,223.152

a

4}

ON THE MYSE By DATE

TOTAL BOUGHT

AS

A %

OF NYSE

VoL UME

1

4.

.3

4

T
A

0T

5

AL S0LD
A % OF NYSE
VO LUME

13.7

7.8

14,5

&)
rJ

L%
o u

AMERICAN 5TOCK EXCHANGE AND/OR OVER THE COUNTER STOCK TRANSACTIONS ARE INCLUDED IF THEY WRRE QEPORTED AS FART OF AN

ARBITRAGE QR SUBSTITUTION TRADE EXECUTED PRIMARILY ONM THE NYSE AND & DERIvATL

vk

MARRKET |

=2
1 260

G- LIATHXH

d



STOCK MARKET TRANSACTIONS REPORTED AS INDEX ARBITRAGE AND SUBSTITUTION DR OTHER PROGRAMS ON THL NYSE By RHALF HOUR

TIME TMTLRVAL
[(NUMBER (F SHARES)

—————————————————————————————————————————————————————————— DATE =10/13/87

(BS TIME INTERVAL ARR + 3uU8 ARB + SUR OTHER OTHER TOTAL TOTAL TOTAL TFOTAL BOUGHT TOTAL  SOLD
BOUGHT 50LD BRCGRAMS PROGRAMS BOUGHT 50LD SHORT AS A % OF NYSE A5 A % OF NYSE
BOUGHT SGLD SALES JOLUME V3LUME
1 09:30-~09:59 0 4,045,600 25,B00 65,100 25,800 4,110,700 -878,000 G.1 16.4
2 10:00-10:29 9,900 951,293 4] 0 9,800 951,293 —-248,000 6.1 5.9
3 10:30-10:59 o 1,532,000 0 0 o 1,532,000 ~-f07,900 6.0 1.3
4 11:00-11:29 40,000 572.100 54 0 40,054 572,100 —24B.d00 0.3 4.5
5 11:30-11:52 0 1,200,000 o} 0 0 1,200,000 -1,200,000 5.0 10.1
6 12:00-12:29 66,200 o Q 0 66,200 D D 0.8 .o
7 12:30-12:59 80,000 2,982,055 190,000 10,000 270,000 2,992,055 -302,500 1.9 211
a8 13:00-13:28 312,300 4,154,180 o} 0 312,300 4,154,190 0 1.6 .21.8
9 13:30-13:59 0 1,198,600 0 o] 0 1,198,600 -248,000 .0 11.2
10 14:00-14:29 0 1,271,100 0 1] 0 1,271,100 -843,000 0.0 6.9
11 14:30-14:59 84,000 3,777,100 54 10,000 84,054 3,787,100 -382,000 a.4 19.8
12 15:00-15:29 80,000 1,202,100 54 172,100 B0, 054 1,374,200 0 G.a 9.7
13 15:30~16:15 1,078,363 3,048,300 207,530 320,250 1,285,893 3,368,550 =248 ,000 5.5 14.4
14 UNCLASSIFIED 440,000 2,160,000 205,000 W) 845,000 2.160.000 4] 0 a
DATE 2,190,763 28,094,438 628,492 577,450 2,819,255 28,671,888 -5,005,400

AMERICAN STOCK EXCHANGE AND/OR OVER THE COUNTER STOCK TRAMSACTIONS ARE INCLUDED IF THEY WERE REPURTED AS PART OF AN
ARBITRAGE OR SUBSTITUTION TRADE EXECUTED PRIMARILY ON THE NYSE AND A DERIVATIVE MARKET.

UNCLASSIFLED TRADES WERE REPURTED WITHQUT SPECIFIC TIMES.

=0
7 abeg




STOLK MARKET TRANSACTYIONS REPORTED A3 INDEXA ARBITRAGE AND SuUsSs3TITJUTIUN OR QTriER PROGRAMS

25

26

27

ODATE

TIME INTERVAIL  ARBE =+ SUB

W 30-0%:
10:00-16:
f0:30-10:
11:06-11:
13011
12:00-12;
T2:30-12:
13:00-13:
13:30-13:
14:00-14;
14:30-14:5%
15:00-15:
15:30-18:

UNCLASSTFIED

ANMCRICAN STOCK EXRCHANGE AKD/UR OVER THCE COUNTER STOCK

B9
29

59

Z9

15

BOGGHT

tEE 90U
1,586,051
Gé6, 303
824,700
596, 00D

VL 0AT, 300

ARY v SUB
S0LD

&L GBS, Ut

2,214,150

G

272,000

3

0

V26,000

214,300

1.504,300

0

270,060

249,730

4,980,480

#60,000

16,565,921

OTHER
PROGRAMS
BOUGHT
1,279, 000
a7, 501
76,400
73,404
5
154,700
1306, 700G
65,400
O
2,151,806
0
115,800

146,360

o

[{NUMBES oF SPANRES)Y

A

TR o=

OTHER
PROGRAYNS

SO
BHE, &0
IO, DU
13, 204
285,304

40,003

U

150,185
.
575,842

2,096,242

4,128 669

ARBITRAGE OR SUBST1TulIGN TRADE EXECUTED PRIMARILY ON TrHb

UNCLASSIFIED TRADES WERE REPURTED WiTHOUT SPECIFIC TIMES.

SSAE BT m e e

TOTal
BHUGHT
VL ABE, GO0
1,839,580
742,700
896, 190
06, GG0
1,282,000
136, 700
226,700
482,250
3,037,506
20,600
195,500
242,300
740,500

11,616,208

MY SE OAND A

B, /52,4010
2,.hiY, 180
13,200
557,000
ai, 0045

Q

124,000
214,300
1,5C4,300
153, 185

270 ,06UG

T.Uf6, 702
664,000

20,684,790

TRANSACTIONS ARE I[NCLUDED
DERIVATIVE MARKET,

1F

TUT i
SRORS
SALES

TLEH0,0/%

=40, Unh

~25%,004

LGT73,0B9

THEY SERE

ON THE MYSE #8Y HaLF RGus Tl

TOTAL B0LGAY

AS A % UF
VOLUNE
3.0

H.7

3.

NYSE

REPQRTED AS PAK]

ME

TOT

InNTE

L

AS A h

CF

VOLL

Al

ey hl.

SULD
OF NYSE
ME

)

£ abeg



S5TOCK MARKET TRANSACTIONS REPORTED AS

THDEX ARODITRAGE AND SWLBSTITUTION IR OTHMER PROGRAMS ON THE NYSE dv HALD HOUR TIME INTEHVAL
(NUMBER GF Sm&RES)
——————————————————————————————————————————————————————————— DATE =10/ 16/ 87 == m o e
CB5 TIME INTERVAL ARB + SUB  ARB » SUB  OTHER OTHER TOTAL TOTAL TOTAL TOTAL BOUGHT TUTAL  SOLD
BQUGHT SOLD PRGGRAMS PROGRAMS BAUGHT SOLD ShUNT AS A % OF NYSE AS A % OF NYSE
BOUGHT SOLD SALES VOLUME YOLUME
29 08:30~-09:59 224,000 4,303,222 418,000 2,326,955 642,000 6,630,127 ~1,948,289 1.6 16.9
an 10:00-10: 29 ] P,H82,900 441,100 246,000 481,100 2,128,900 ~400 , 000 2.0 8.7
31 10;30-10:52 84,000 349,400 51,300 876,700 135,300 926,600 4] 0.6 3.9
32 11:00-11:29 99, 10D 4,516,081 82,500 266,000 181,600 4,782,081 ~653,000 0.7 8.0
33 11:30-11:59 666,300 17,000 110,QDD Q0 777,200 17,000 0] 2.9 g.!
34 12:00-12:29 228,000 178,500 280,000 0 509,000 178,500 0 3.; 1.2
35 12:30-12:59 ] B?4,600 o 280,000 o 1,154,600 0 0.0 7.8
36 13:00-13:29 40,000 3,388,129 4] 4] 40,040 3,388,129 -1,077.179 ag.2 19.0
37 13:30-13:59 44,000 3,577,910 280,000 813,200 324,000 4,301,110 0 1.1 15.2
38 14:00-14:29 526,000 447,100 120,000 1,050,000 g4€,000Q 1,457,100 -212.300 2.2 5.1
3% 14:30-14:59 BO,DOD 2,214,450 0 1.352,200 80,000 3,566,650 b 0.4 17.2
A0 15:00-15:29 164,000 4,526,579 379,500 1,108,967 544,900 5,635,546 -1,073,179 2.4 24.8
41 15:30-16:15 2.260,000 11,341,379 15,927 4,126,100 2,275,827 15,487,479 ) n} g 2 28 .4
42 UNCLASSIFIED 320,000 240,000 0 1) 320,000 240,000 0 4]
43 OTRHER 4] 4} o 1,200 0 1,200 ¥} 4]
DATE 4,736,400 237,857,750 2,219,227 12,447,322 6,955,627 50,005,072 -5,345,547

AMERICAN STOCK EXCHANGE AND/OR OVER THE COUNTER STO
ARBITRAGE QR SUBSTITUTION TRADE EXECUTED PRIMARILY

UNCLASSIFIED TRADES WERE REPORTED WITHOUT SPECIFIC TIMES.

CK TRANSACTIONS AREC INCLUDED IF THEY WERE REPORTED AS PART OF AN
ON THE NYSE AND A DERIVATIVE MARKET.

)
¥ =beg



LTOIA

WMARKET™

TRANSA

Crigns

LEFJHIED AL

NDEX ARRBTL TiTALY

ANCG

[

L
(¥

wn
(L}

[t
Pe)

i

DATE

1INE

23011

INTERVAL

:05-10:29

;30 -10:6B0

]
v

0M-10:29
- A3-12:59
:00-13:29
:30-13:59

(00-14:29

MAERICAN STOCK EXCHANGE ANG/OR OVER ThE COUNTER STGOA
SUBSTITUTION TRADE EXECUTED PRIMARILY ON

ARBITHAGL OR

UMCLLASSTFTED

ARE o+ buh
BOLGHT

38G,065
2,040,978
186, OG0
185, 000

o

g, 000

2

TG0, 908
0
8]
120,066

3,077,979

THADES

WERIE

ard + SJo
SO0LD

QIHER
BOUGHT
€,162, 57¢

7,458,000

D
1,928,400
3,396,850
2.557.430
4 654,604
3,600, 750

595, 020

1LEBT7 b2

2,388,020 G, 000

1,348,300
200,000

37,545,724

REPORTED wWITIHOWS

PROGRAMS

26, uGe

i

A%, 40

1GE, 680 9

0,000

sudnT LTUTION

e

VMBS OF ShiARELD)

PROLRAMS
50LD

H52,3435

C 3
3 4,615,500
& 4,334,300

6,109,500

6,988 477

oy

0 2ot alt
0 2,756,070

43,840 6,534,304

s Il

SPECTE

1,744,903

=i0/ G767

107 AL
BOLUGET

.

5
320,650

2,040,979

230 Gal

Vi, 80
36, 400
10,000

106,060

43, 840G
120,000

3,746,659

VL, BEd, G0

T3, BRH BT

PRGARAME ON

CAo
BRMIT
SALES

2,5a0 1Ty

-1, 172,008

(&)

TF ThiEYy
HMARKET,

asRe

el v

WLulE
Tl
Jou
"o
L7
_—
.
L.y
P
0.0
59
'\J
:J ~ lJ
.z
-
[
a

DART

OF B

IaTEL

o

A % OF

vOLUME
(R
gle
VELG
-
e
2.3

e
e

Lo

&-0
G obej



STAOCA

0as

58
59

60

&2

63

64

7C
71

NATE

MARKLY

TIME TNTERVAL

10:30-10:1
11;00-11:

11:30-11;

12:30-12:

13:00-13:

13:30-13

14:00-14;
14:30-14:
15:40-15;
15:30-16:

UNCLASSIFTED

:30-09:

1D0-10:2

:00-12:2

TRANSACTEONG

59

29

: 59

29

59

29

15

ARB + SUR
BOUGHT
40,000

9]

0

0

=]

o o o

1,129,BC0O

o

1,297,800

REPORTED AS INIEX

ARB + S1LA
SGLD
165,300
379,800
482,400
30,000

445 B51

2,242,9%)

OTHER
PROGIRAMS
BOLGHT
0
293,700
0
¢}
0
a
316,900
&

Q

400,006

1.015,600

¢NUMRER

0THER
PHOGHRAMS

50:0n0
2,355,873
625,000
B0C,200
200,200
u]

U

11,085,892

ARBITRAGE AND SJBSTITUTICN OR
UF SHARES)

TUT A
BOUGHT
406,000

i94, 70U
o

)

a

i
316,900
D
1,129,500
a

IR, GOG
¥

AG0, 000

2,308,400

ATHER PROGRAMS OR THE NYSE By FA: S ~2uR TIME INTERWVAL
ro7at TOTA.. TOTaL 10TAL SOLD
SGLD SFORT AL A ¥ AG A % OF NYSE

SAlEs VO ME WilLLIME

2,521,774 -733.,500 O £.0
1, 004,309 =496, 000 0.4 1.4
ag:, &G0 ~9R2, 400 J.u 1.5
G40, 0G0 260, Gul o0 L6
A4h 851 -44Y 851 9.C 3.9

1) J ¢l u.0

u a G.7 s.a

a0, 000 B850, u5ud [V 1.8
148,870 i 2.7 il

o] 3] . g9.0

3,005, 740 g .4 9.0
348,870 o [e 2.9
“478,080 7 [ 2.3
2,062,530 U o G

13,328 ,B43  -3,867,751

AN

AMERICAN STOCK EXCHANGE AMD/OR OVER THE COUNTER ST0OCK TRANSACTIONS ARE INCLUDED TF THEY WERE REPORTED AS PART OF

ARBITRAGE QR SUBSTITUTION TRADE EXECUTED PRIMARILY ON

UNCLASSIFIED TRADES WERE REFORTED WITHOUT SPE(IFIC

TIMES,

THE NYSE AND A DERIVATIVE MARKET.

=D
g sbed



STOCOK MWARKET

72
73
7a
5
T8
77
78
79
BD
B1
B2
B3

84

DATE

TIME INTERVAL ARE + 5SU3
BOJGHT

LS:30-0G:59 0
"0 uG-t0: 28 §]
3:30-10:50 G
1:05=11:28 [§]
11:36-11:59 0
2:00-12;29 v}
"2:30-12:59 O
13:00-13:29 a
13:35-1%:569 0
14.50-14: 28 0
14:30-14;55 O
15:00-15:29 8]
15:30-16:15 650,700
UNCLASSIFIED 4]
650,700

AMERICAN STOCK EXCHANGE AND/OR
ARBITRAGE OR SUBSTITLTION TRADE EXECLUTEDR

UNCLASSIFIED TRADES

FRANSACTIUND REFORTED AS

ARE + SUB
50L0
2,856,700

8]
424, 0G0
0
230,150
4]
192,000
8]

445,850

VIERE REPORTED wITHOUT

OVER

OTHER

PROGRAMS

HOUGHT
407,320

a

0
0
8]

£4,000

THE COUMTER STOHUH
PRIMARILY

SPECIFIL

[ NUMBER

CATE
GTHER
PROGRANMS

sS0LD

3,878,678

Q

525,300
2,000,500
0]

0

D

0

0

64 ,0C0

2,239,200

INDEX ARBITRAGLE AND SUBSTTIUIION OR GIWLR

OF SHARES)

=10/21/67
TOTAL
BOUGHT

a07, 228

0

8]

4] 30,000

192,500 2,564,600
2,14b, 100 G
11,644,778 3,064,920

ON THE

THANSACTICNS
NYSE AND

TIKMES.

TOTAL

30L0
6,735,376
0

Bas5, 200

i~

LOU0, 000
230,150
0
192,004
a

445, 85(
304,000
2,249,200
98,000
122,500
Z,445,100

15,829,475

ARE THNCIL.UDED
DERIVATIVE

PROGIHAMS UN

THE

TCTAL
SHOKT
SALES
~347,600
G

=250 ,000
a
230,150
D
-192,000
]

-44% B55
=240, 000
O
-5a, 000
a

=303, 0G40

~2,301,E00

IF THEY
MARRKET,

WYSE @Y VALF

TGTAL
45 A %

LR

BOUGHT
OF KY3E

VOLUME

D.

o

(=

<

WERL REPGRTED AS

O Q

&

P

TIME

TOTAL

AS

11K4

SCLD

A % OF NYSE
VOL UME

4.1

0.0

o~
[=]

[ I =
~

o
[

]

G-2
L =bea



STOLK MARKET

TRANSACTIONS REPIRTED AS

INDEX ARBITRAGE AND SULBSTITUTION OR
(NUMBER OF »HARES)
-------------------------------------------------------------------- LGATE =10/722/87
0BS  TIMF INTERVAL A%B + SUB ARB « SUB GTHER OTHER TOTAL
SOUGHT s0LD FROGRAMS  PROGRAMS SOUGHT
ROUGHT S0L0)

86 09:30-08:59 0 7P, 102 U 0 0
87 10:00-10:29 ! 1,133,100 24,400 2,756,R00 2,500
B8  10:30-10:98 0 0 70,000 £ 70,000
8% 11:00-11:28 o 0 0 0 0
a0 11:30-11:6¢ 0 G 1] a G
21 "2:00-12:28 o D 0 1,197,700 0
92 12:30-12:59 0 732,400 146,500 o 106, 560
23 13:00-13:28 0 G 74,000 204,390 74,000
24 13:30-13:59 0 C n 0 0
95 14:00-14:29 ] o 1,36%,B00 0 1,863,800
96 14:30-14:59 80,000 0 0 o 80,000
87 15:00-15:29 ] & 7,861,700 0 7.681,700
S8  15:30-16:15 o 0 33,500 e 33,500
99 UNCLASSLIFIED o 0 11,511,100 781,800 'Y,511,100
DATE 80,000 2,588,652 21,375,000 5,310,790 21,455,0C0

CTHLR

TOTAL
5310

723,752
3,689,200
G

0

0
1,157,700
732,400
404,390

o

a]

0

7,899,442

ERGGRAMS DM

THE NYS

[}

AMERICAN STOCUK EXCHANGE AND/OR OVER

THE COUNTER STOCK TRANSACTIONS ARE INCLULED IF THiY WERE

ARBITRAGE OR SUBSTITUTION TRADE EXECUTED PRIMARILY QN

UNCLASSIFIED TRADES WERE REPORTED WITHOUT SPECIFIC

THE NYSE AND A DERIVATIVE MARKET.

TIMES.

£ BY HALF H0LR TIME

INTERYA_

TOTAL BOUGHT TOTAL SO1LD
RS A m OF NYSE  AS A % OF N¥3E
O UNE LOLLAE
[ 1.9
0.0 7.5
a. 0.0
0.0 6.6
¢.o 0.0
5.0 5.0
5.7 3.5
D.3 2.3
0.0 9.0
B.5 0.5
0.3 0.0
33,4 0.0
o n.a
D 0
REPORTED A5 PART OF AN

g0
g obed




S5TOCK MARKET

131
id2
103

134

107
i0B
149

W10

TIME INTERVALC

09:30-D9:59
10:00-10; 28
1G:30- i0:52
11:00-11:29
11:30-11:59
12:00-12:28
12:30-12:59
13:00-13:28
13:30-14:5%9
14:00-14529

TH:0L-1R:2¢

UNCLASSIFIED

AMERILAN STOUA EACHARGE AND/OR UOVER THE COUNTER STQUw
EXECUTED PRIMARILY ON

MARBITRAGE CR

UNCLASSIFIED

THADES

TRANSATTIONS REPORTED A%

ARB + Sud
BOUGHT

o]

a

£E79,200

SUBSTITYTTION TRADE

ARB -+ 5UB
SOLD

]
24C,000
i, 000

, 100

845, 160

WERE REPORTED wIThOQUT

INDEX

QTHER
RROGRAMS
BOUGHT
0
o]
0

2,012,300
1,006,200
2,018, 400

0
0

16, 265,680

SPECLFLICT

ARBITRAGE AND SuBSTLTLTION GR

v

o]
121,850

§.199,3138

TINMES.

OTHER
(NUMZER CF SHANES)
DATE =10/23/E7
GTHER 107AL
PRCGRAN S HouGHT
S0LD
5,217,763 8]

a

3GG, 400
3,216,480
0
2,136,500
255,066
2,012,400
1,009, 200
2,018,400
G

0

ii,147 680

TRANSHUTIONS ARE
TrE NYSE

PRCGRAMS ON THE

TOTAL
S0LD
6,217,763
¢
0
]
0
Q
1,519,100
367,000
240,000
113,450
%,100
121,850

PhiLubED IF
ARD A DERIVATIVE WMARKLET.

TOTAL
SHERT
SALES

THIEY

WERE

NYSE BY HALY HOCR TIME IMN!IERVAL
N7l BOUGHT TOTAL  S0LDS
AS A& % OF NYSE A5 A % OF NYSE
YOLUME vOLUME
0.o 15,2
G.G WL
S C.i
0.9 2.3
.6 [V
12,4 a0
1.4 9.1
8.5 1.3
1.8 v.8
3.4 2.2
[ v]
0 0

REPORTED AS

FART CF AN

.
6 obeg

Gl



STOCK MARKET TRANSACTLIONS REPORTED AS INDEX ARBITRAGE aAND 3UBSTIVUTVION OR Q7HES FROOGRAMS ON 7THE NVSE By HALF rlUR TIME IMTERVAC
(MJMBER OF SrARES)

—————————————————— GATE =10/ 26/ HT i mm - e et m e e e i e e b ——m . =
CDS TIME INTERVAL ARB + SUB ARB + SUB OTHER OTHER TOTAL TOTAL TOTAL “OTAL BOUGHT
BOUGHT 50LD PROGRAMS PROGHRAMS BOJGHT SOLD SHORT AS A % OF NYSE
BOUGHT 500 538105 ¥OL.JME
12 09:30-09:59 g a 2,127,704 806,482 2,127,700 EOG, 482 [ 3.8 1.5
113 10:00-10:29 0 4] 8] c o o] [ 0.0 0.2
114 10:30-10:59 ul 0 Q G o a V] 0.0 0.0
1168 11:00-11:29 a 0 8,500 ¥ £,503 a o 0.3 0.a
116 11:30-11:59 0 1 G G M) J 5 0.0 0.0
117 12:00-12:28 a] 0 o 4] & G o G.a c.o
118 12:306-12:59 0 0 33,000 112,800 233,000 112,800 8] 1.2 0.6
119 13:00-13:29 4] 4] 4] 0] G 8] G ¢.i a.3J
120 13:30-13:59 8] 0 252,400 0 252,900 a 7] .7 3.0
121 14:00-14:29 a 0 ] G J G G G.0 u.0
122 14:30~14:59 G 4] o] v} h] G O 0.0 a.0
123 UMCLASSIFIED 0 ¢ 8] €,362,037 o] 6,362,037 C 7] 0
DATE C 0 2,622,150 7,281,219 2,622,100 7,281,319 J

AMERICAN STOCK EXCHANGE AND/OR OVER THE COUNTER STOCK THANSACTIONS ARE LNCULUDED IF THEY WERE REPORTED AS PART OF AN
ARBITRAGE OR SUBSTITUTION TRADE EXECUTED PRIMARILY (N THE NVSE AND A DERIVATTVE MARKET.

UNCLASSIFIED TRADES WERE REPCRTED W1THOUT SPECIFIC TIMES,

o0
1 =@bua



STOUW MARKEY

aBs MATE

1 W/ 14787
2 10/15/87
3 10/ 16/87
a 10195857
5 VGs2L/ET
G 10/23/87
7 10723487

AMERICAN STOCK EXCHANGE AND/GR
CACCUTEL PRIMARILY ON THE RYSE.

VALUE

%1,900

10

OVER THiE

, 000

.G

.6

COUNTER

TRANSACTIONS REPORTED A5 POR

LR

vOLUME
BOUGHT
19,800
73,400

0

-
o

ATS0R

THE NYSE

CLTO INSLAANDE 0N
MBLR F RES;
WOLUME PEHCENT
50LD CF NYSE YO JME

BoUGHT

68,700 u.d1
2873, 0LD 0.04
5,065, 400 .00
39,5%46,542 L. a0
498,093 G.uC

1, 55,200 06U
367 .0cu .04

TRANSACTIONS &R

INCLUDED

N

THEY

(*h

WKL

Sy DATE

IPERCENT
NYSE vOLUME
S0LD

G.u4

0.1

V.47

. 5o

Kiiror TELD AS

BART

9-3
1 2beg

9-0 LIGTHXH



STOCK

DATE

DATE

AMERICAN STOCK EXCHANGE AND/OR OVER THE COUNTER STOCK TRANSACTIONS ARE INCLUDED IF THEY WERE REPORTED AS PART OF A

MERXET TRANSACTIONS REPODRTED AS

TIME TNTERVAL

09:30-09:59

15:00-15:29

TIME INTERWAL

09:30-09:59

11:00-11:29

EXECUTED PRIMARILY OM THE NYSE.

VALUE
(%$1,000,000)

VALUL
(h1,000,000)

17.86

PORTFOLIO TINSURANCE ON
(NUMBER OF 3iMARES)

DATE

VOLUNE
BOUGHT

19,800

18,800

DATE
VOLUML
BOGAT

4]
73,400

73,400

UNCLASSIFIED TRADES WERE REPQRTED WITHOUT SPECIFIC TIHMES.

=10/15/87 -~

=10/14,87 -~

VL UME
SaLS
4]

168,700

165,700

VOLUKE
52LD
284,000

0

203,000

THE NYSE BY HALW

BOUGHT
a5 DERCENT
0F NYS5F wOiuhi

BOUGHT
&5 PFRCENT
(F KYSE WL LHAC
n.o

0.3

HEOUR TIME INTERVAL

SMD
RS PER{CERT
OF MY¥YS5E wOLUME
5.0

i.2

5000
AL PFRIENT
0F NYSE viuLUME
1.6

0.0

IRADE

z abeg




AWMERTCAN S5TO
EXLCUTED PRI

UNCLASSIFIED

STUCK WMARKET TRARSACTIONS REPORTED AS PORTFOLID INSURANCE (M

MRE NYSE BY HALF AOUR TIME THYRRYAL
(NUMEER OF SHARES)
——————————————————————————————————————————— T T T
oBs TIME INTERVAL VALUE VOLUIE YOLUME BOUGHT SO0
£$1,000,000) BOUGHT soLn AS PERCENT AS PEGCENT
GF NYSE VO!UME OF H¥SE VOLUME
5 09:30- DY : 56 46.% a Bise, 230G G.3 2.5
G 1G:08-10:29 4.8 0 134,664 0.2 0.4
7 1G:30-10:59 26.0 D 576,700 5.0 . 2.4
8 11:00-11:29 T4y n 104,000 0.0 5.4
) 14:30-19:50 vil7 G 2673,090 0.9 1.6
0 14:30-14:69 30.0 a £50.000 G.0 4.1
- 15:D0-15: 29 30.0 0 $50,000 6.0 2.8
12 15:30-16: 1% 75.3 0 1,711,500 0.0 3.2
LDATE 231v.0 Q 5, G6S, 403
CK CACHANGE AND/OR OVER THE COUNTER 570Cn TRANSACTIONS ARE INCLUDED IF THEY WHRL REPORTED AS PART Ui & "SALT

MARLILY ON TIHID NYSE.

TRALES WERE RLEPORTLD wITHQUY SPECIFIC TIMES.



STOCK MARKET TRANSACTIONS REPORTED Al PORTAOLIO INSURANCE ON THE RYSE 3y ddnlP hifiR

FIME INTERYVAL
[NLMRER OF SHARES)

______________________________________________________________ DATE =107 1GF8T o me s o mm o e e e e e i i ——————
aB5S TIME INTERVAL VALUE JOLUME VOLLME BOUGHT SOLL
(%1,000,000)} BOUGHT S0LD AS PERCENT AS PERCENT
OF NYSE VOLUME OF NY3E VOLUME
13 09:30-09:59 12.4 o 312,800 [ 0.
V4 10:30-10:59 260.0 n 5,310,800 4.9 5.5
15 11:00-11:29 219.3 o} 4,427,500 g.0 7.3
16 11;30-11:59 120.5 0 2,503,900 0.0 5.3
17 12:00-12:29 20B.9 0 A,215,200 0.0 1¢,4
13 12:30-12:59 198.9 0 4,310,500 0.0 10.8
19 13:00-13:29 3Q0a.0 4] 6,016,200 e 3 iG.4
20 13:30-13:59 316.2 9] 6,878,242 J2.G 15.0
21 14:00-14:29 29.6 n 741,700 0.0 . 0
22 14:30-14:58 20.2 0 457 500 .0 1.8
23 15:00-15:79 20.5 0 2,607,800 n.a bh.A
24 15:30-16:15 76.3 0 2,157,400 a.o 3.4
DATE 1652.8 0 34,855,542
_____________________________________________________________ ODATE — 10720787 == mmmmmmmim o oo e mm e e mm e i e m—
0as TIME INTERWVAL VALLUE VOILUME VIILUME 80UGHT $0LD
{31,000,000G) BCOGHT 501G AS PERCENT AS PFRCENT
(F NYSE WOLUME i NYSE VCLUNE
25 0%:30-08: 58 19.9 a AQE, D93 0.6 0.8

AMERICAN STUCK EXCHANGE AND/OR OVER THE COUNTER SiGUK TRAMSACTICNY ARLE INCLUDED TF THEY WERE REPORTED AS PART CH A TRADL
EXECUTED PRIMARILY ON THE NYSE,

UNCLASSIFIED TRADES WERE REPCRTED WITHOUT SPECIFIC ~IMES,

9-D
v abed




26

TIME

UNCLALSIFIED

13:006-313: 28

AMERICAN STOCK EXCHANGE AMD/OR

EXECUTED PRIMARILY ON

UNCLASSIFIED TRADES wERE REPORTED WLITOQUT

ThE MNYSE,

INTERVAL

SPECIFIC TIMES.,

THANSACTIONS REPCHTED AS PORTFC.IC INSURAKCE OK TroE N¥SE BY 'AL7T 1GuUR TIME INTERVAL
[NUMBER OF SHARES)
PATE S0/ 21787 —mvmmmm = o mmmmm s mm D e o e m om fe e e e e e
VALUE YOLUME VOLUME BOLGHT 50LD
($1.000,000) BOUGHT SULD AS PERCENT A% PERCENT
OF MYSE VOLUME GF NYSE VOLUME
45 0 1,155,200 0 0
DATE S0/ 20/87 —mmm s o mm o m e e e e e e
VALUE L L UAE NOLUME HOUGHT S0
{$1.000,000) BOLGINT S0LD AS PERCENT AS PURCENT
QF MNYSE VOluME OF NYSE VOLUWE
7.0 u 307,000 0.0 1.4
OVER THE COUNTER STOCK TRANSACTIONS ARYE INCLWDED IF THEY WERE REPIRVED AS PART OF A TRADC

g-2
¢ abeg



PORTFOL10 YNSURANCE AND OTHER HEDGING IN THE § & P 5RO FUTURES CONTRACT On THE CWE BY LRTE
{NUMBER OF FLTURES CONTRAGTS)

0Bs LATE FORTFOLIT RGRTFOLLIO DTHER QTRIER TOTAL TOTAL CME S4F S50 PERCENT BERCENT
INSURANCE ITNSURANLE HEDGLNG HEDGIMG BOUGHT 5QL0 VOILLUME Ur CME OF CME
EOJGHT 30L0 aouiGHT S0Lu BOUGHT S0

1 47-i0-14 14 1,811 462 1,062 574 3,480 114,506 3.9 3.8

2 g7-10-15 452 3,605 264 4,44 1,316 4,099 127,907 i.9 g.3
3 B7-10-16 [<18] 10,4341 2,339 4,68 2,389 14,5064 145,031 1.6 id .
4 a47-1i3-19 310 25 ,B32 4.521 6,800 4,833 32,742 ied, 212 2.4 20.0
5 871423 6, 08Y 28,647 1,576 4, 38 17,665 33,0572 13,008 V5.8 8.0
4] Rr-10-11 9,62 11,677 14,74 3,550 24,487 ig,757 87 .0G9 29.0 7.0

7 Hi~-16-22 5,403 1,331 3,289 Z,08 b,682 3.422 44,227 17.4 T.oi

<] UP-10-23 6,773 5.006 1,508 1,307 8,371 13,314 38,077 210 27.0
9 H7-10-26 6,997 4,640 2,782 H, 841 g.76% 10,302 31,465 3.0 32,4
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PORTFOLIQ INSURANCE AND OTHER HEDGING IN THE § & P 500 FUTURE3 CONTRACT ON THE CME BY HALF ROUR TIME INTERVAL
(NUMBER OF FLTURES CONTRACTS)

—————————————————————————————————————————————————————————————— SATE =87 - 1014 —— o mt oo e e
ouBs TIME INTERVAL PORTIO.10 PORITFOL IO 0THER GTHIER TGTAL T3TAL CME SAP 5060 T0TAL BOUGHY TGTAL S0OLD
INSURANCE INSURANCE HEDGING HEDGING BOUGHT SoLD V3JLUME AS % OF CME AS % OF CME
BOUGHT 5010 BOUGHT SOLD VOLUME VOLUME
1 09:30-09:54 2 40 20 5B 22 131 14,011 D.2 Q.9
4 10:00~10:29 23 a8 15 4} 38 3aa 11,899 2.3 0.3
3 10:30-10:59 0 1 0 4] 0 1 6,847 0.0 a0
4 11:00-11:29 in 0 s 745 1h T8 6,742 0.2 1.6
5 11:36-11:59 o] ER | o 23 ; 34 3,005 0.a I |
3] 12:00-12:29 22 17 3 17 25 34 3.880 n.6 3.4
7 12:306-12:59 0 &4 ] ] G 44 8,940 ii.0 G.0
8 13:00-13:29 | 480 298 L 293 490 12,208 2.4 4.0
9 i3:30-13:b9 G l1ia ) 200 1 314 B,187 c.0 3.4
G 14:00-14: 28 i 59 li 333 {3 437 Y, 604 .0 7.3
11 14:30-14:5% H 248 B0 H3a a1 348 ty,r19 0.7 2.9
12 5:00-15:29 4 530 a5 100 35 &30 7.472 0.5 8.4
13 5:30-16:15 55 87 5 15 [<14] 1% 14,148 n.a G.G
11 UNCLASSIFTED ﬁ 142 0 C Q 142 c a 0
DATE 114 1,611 452 1,665 G576 3,480 114,506

TOTAL BOQUGHT QR S0LD AS A PERCENT OF CME VOLUME MAY EXCEED 00 SINCE SURVEY DATA REFLEUTS ORDER ENTRY TIME
WHILE CME VOLUME REFLECTS ORDER EXECUTION TIME.

UNCLASSIFIED TRADES WERE REPORTED WITHOUT SPECIFIC TIMES.

L=0
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z0

z1

2z

23

26
27
28

CATE

PORTHEQOLIO

INSURANOE AND CTHER HEDGIWG

TIME LNTCRWAL PORTI_L PORTFOLIG

THSURANCE INSURANLDE

BOUGHT S0L0D
i9:30-09:5¢ 3 1,287
10:00-10:29 4] 776
10:30-10:54% 2 &%4
i1:00-05:2% i 124
11:30G--17:569 L o4
12:00-i2:29 > d
12:30-12:5%9 ul u
13:00-13;28% U V]
13:30-13:59 0 X
14:00G-14: 29 453 =
14:30-14:59 Q G
15:00-15:29 [ g7
15:30-16:15 7 435
UNCLASSIFIED n 17§

452 3,605

TOGTAL BOJGHT OR SOLD AS A PERCENT OF CME VOLUME
WHILE CME VvOLUME REFLECTS

UNCLASSIFIED TRADES

IN THE & & ¢
{nuMBCR OF

o mm e DATE
OTHER GiAlR
HEDGING HEDGING
BOWUGHT SOl

G 1,894
95 a&3
1861 255

{i VL1210
i 2ub
d Pzl
G50 ]
0 J
G 100G
a1 Fi
153 O
192 A
G2 P57
0 [v]
864 4,484

ORDER EXECUTION TIME.

S0
st

TUTURE

NAY EXCEED

WERE REPORTED WwITHOUT SPECIFIC TIMES,

=BT -1

TUTAL

TOT
BOLGHT SOL

FUTURES CONTRACT UM M0 CMO B
CONTIRASTS)

18 - e e e e o =

45 4, 1e1 19,864
9% 1,124 A i4d
1563 750 19,440
2 1,264 11,747
u aga b2

U 9y Q.47
8O 5 6,530
G g 5,126

G 114 7,059
364 76 7,233
153 0 4,773
192 81 4,787
163 824 13,43
o 106 3
1.318 6.099 127,507

HALR

A %

Y]

TINE

VOLUME

1.4

.6

.5

.2

Lo

=

3]

o

T
MY

A5

100 SINCE SURVEY DATA KEFLECTYS ORDER ENTRY TINME

INTERY AL

AL

"~

VL

G,

t

SuLb

GFECME
UiME

-
-
-1
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Lin] 123

c
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PORTFOLIO INSURANCE AKD CInER HEDGIMNG IN ThE 5 & F bGU0 FUTLRES CONTRACT On TAE (ME BY RA_F AQUR

TIME {NTERVAL
(NUMBER QOF FUTURES CONTRALTS)

e L & 7 BF=rir-

. T rmmme e mm e e - - e e mmm
UBS TIME INTIERVAL PORTEDLIG PUCRTFOLLD OTHER CTeICR TCI1AL TCUAL Ciil nd® Lo
LNSURANCE ITNSLIRANMCE HiEDG1NG b N3 BOLGHT 5010 W ul L
BOUGHT SGLL BOLGHT 50L0
20 09:30-09:59 0 15, 378 234 375 1,149 16,088 2.3 7.1
30 10:00-10:29 o 408 55 312 55 720 17,487 3.5 6.3
"1 301059 30 941 K CR N 30 T L,?59 17,319 0.3 VLT
32 i1:00-11-29 0 A82 434 L0119 538 T, AR 11,758 3.7 12.%
33 11:38-11;58 30 769 b1 LRt g1 1, 40 Ty, LAY 0.8 2.4
i P2:00-12:29 o] 591 7 193 7 51 4,58 [P 160
3h 12:35-17:59 0 a3 =0 T3 g 1536 hET 1.0 3.4
34 13:003-14:28 H] i 198 ahh & a7 TLOHLL 2.4 9.
37 13:340-13:59 4] 337 179 20 17 Bi7 B35 1.4 6.4
35 14:00-7149:29 o] 1,614 35 L 30 1,573 R T 0.2 1, @
32 14:33-14:5¢ 3 743 Q 118 G Gii® 4.4821 ;.0 9.8
a0 1%:00-15: 28 a 1049 454 217 £i51 GIE 11,22 4.0 5.8
LR TH:32-1Hh: 15 u V,ear 517 KRR S17/ 1, ALY 7, 55E 2.9 5.3
a3z UNC_ASSIFIED 4] BHE1 v] 1300 0 981 o [N [¥]
DATE &0 10,341 2,339 4,168 2.38% 14,509 145,03

1TOTAL BOUGHT OR SOLD AS A PERCENT OF CME VOLUME MAY EXCEED 10D SINCE SURVEY DATA REFLECYS ORDER ENTRY TIME
WHILE CME VOLUME REFLECTS ORDER EXECUTION TIME.

L=0
v sbedq

UNCLASSIFIED TRADES WERE REPORTED WITHQUT SPECIFIC TIMES.



PORTEQILIC THSURANCT ANG OTRER FEDGINMG iM THE S SAES CONTRALT ON TSIE

WHBER OF FUTy LUNTRAL VS

B i T TR TNTERY AL

______________________________________________ B ¥ ol - i O o O I

085 TIME INTERVAL P

RTEICIC CTHIER TaTaAL TCT AL CME S4P L343 TOTAL BOUSKLT
INSURANCLE HEDUGING BluGT 500 WO AL AL Y OF WML
BOUGLAT 3000 BOUGHT v Ol UME
43 39:30~-09:59 Iy VL, UES 254 294 2,34l 26, 20a o 1

44 13:03~16:29 o 2,019 263 2432 283 2,761 1a,718 1.6 144
45 10 30-15:59 [§] 2,208 a7 21-18] . S8 4,565 Wi, G &4 re

26 100~ 128 95 3,258 V32 B7d 27 3,873 P4, 645 1.5 ;..
&7 17:30-17:5% '5 9/4 5G La4 53 L1131 2,448 u.7 gL
44 12003428 W 2,704 106 V24 206 £ B4 L,13 3.3 as.u

(4]
5]
[
%)
-
LN
)
[
[in]
[

ol 13:30~13:59 [¥] 2,044 A0 100 401 FAREL] 13,3562 3.0
s 14:00-14:29 1] 1,224 B9 Ha5 391 VL8349 9,801 1.9 4.0

53 14:30-14:59 0 2,024 Q1 550 g1 2,374 9,587 .0 26.

ol

54 15:00-1%:29 G 776 210 274 6130 1,050 YL EGE G,

[fe]
o

nH 16:30-16:15% G 2,896 845 58 846 3,181 21,G24 [N

[ =]
Fi

L8
56 UNCLASSIFIED a] 1,270 8] 0 G

ha
-~
o

DATE 3190 25.832 4,523 6.900 4,63y 32,732 163,412

TOTAL BOUGH1 OR SOLD AS a PERCENT OF CME VOLUME May EXCEED 100 SINCE SURVEY DATA ReEFLETCTS ORDER ENTRY TIME
WHILE CME VOLUME REFLECTYS ORDER EXECUTION TIME,

L~2
G abeg

UMCLASSIFIED TRADES WERL REPORTED WITHOUT SPECIFIC TIMES.



0BS

TG

DATE

PORTFOLI

TIME INTCRvAL

09:30-09:
10:00--10:
10:30-1GC:
11:00-14%:
11:30-11:

12:00-12:

YA:30-138;¢

13:00-14:2

Q

59

13:30-12:0¢

Ta:{jt-1£4;

14;30-14:5

15:30-1G:

UWCLASSIFT

TOTAL BOUGHT OR S0LD AS A PERCENT OF CME

h:0G-15:

15

iNSURANCE AND

o

PORIFOLTO
INSURANCE
BOUGHT

1,063

734

OTHER HEDGING

PORTYFOLIO
INSURANCE

S0LD
3,746
1,809
3,484
2,760
3,045

337

100
HR R
3,179

2,CHE

LN THE 5 & P 500
(NUMBER GF FUTURES LINTHACTS)

O1RER
SHEOGTI NG
B8OJGHT
2,484
650

662
4,271

hug

- DATE =87

OTHER

HELDGING

S5CLD

WHILE CME VOLUME REFLECTS ORDER EXECUTION TIME.

B2z

60

144

174

24

3z

206

VOLUME mMay EXCEED

FUTHRES

-

TOTAL
aoAT

UNCILASSIFIED TRADES WERE REPORTED WITHCUT SPECIFIC TIMES.

CONTRA( "

Aa=2d ==

itk

Ths

wME BY —A_F

=LK

CME S&b 505

DAY L

3L, A
10,557
LIRS IS

TTHLE

INTERY A

100 SINCE SURVEY DATA REFLECTS ORDER ENTRY TIME

22.

EALER S

oh 0

2% .1

SOTAL SCLE
Ah R JF LME
Y JME

L-0
g9 abwed




PORTFOLIO INSURANCE AND OTiei HELGING IN TrlE S5 & P 50O URES CONIRACT ON TAE JME BY w30 F HQLE FIME INTERWAL
(NUMBER JIF FUVGRES CONTRAGTS)

——————————————————————————————————————————————————————————— DATE =BT =10 21 = e e r o e e e e e e e e e T m e e
aBs TIME INTERVAL PORTFQLIO FORTFGLIO OTHLER OTHER TOTAL TOTAL {ME S&F S00 TOTAL BOUGHT T07AL  30LD
INSURANCE INSURANCE HEDGING SEDGLING BOUGhT sCLD FASIRVLYIG A% % OF CME AS % OF CME
BouLHT 50LD BOUGH" s50LD VOLLME VOLUME
7 29:36-0%: 52 1,872 3,388 1,B51 300 3,723 3,668 18, 345 2G.0 19.0
72 *GiDD-1G:29 TiH 2,205 599 519 1,614 2,724 8,700 24.0 ap. o
73 10:30~10:59 1,220 2060 132 L) 1,362 378 4,908 . 27.0 7.6
74 11:00-11:29 455 400 1,153 623 1,044 1,425 G, 182 ae,d 32.0
75 t1:30-11:59 173 6a1 394 256 LoY XL 5,970 B.1 13.4
7% 12:0D-12:29 306 762 201 201 EC6 1,363 5.9063 101 18,3
17 12:30-12:59 619 100 =18 501 698 w00 3,634 19,0 16.90
76 13:00-13:29 57 500 1 1 LB 5401 1,937 2.9 25.0
79 13:30-13:59 1,376 ay7 8,466 124 9,83 1,113 7.284% 134 15,2
a0 14:00-14:29 820 228 450 50 1,270 274 4,495 28.0 8.1
Bi 14:30-14:59 150 143 23 7 173 150 4,351 3.9 h,a
B2 15:50-15:29 T60 12 65 14 Bz5 22 q4,48 i8.0 c.s
63 15:30-16: 195 247 462 B34 211 1,081 873 8,811 12.3 7.6
84 UNCLASSIFIED 893 1,230 150 0 1,043 1,236 o "] 0
DATE 9,702 11,677 14,778 3,080 24,480 14,757 82,009

TOTAL BOUGHT OR SOLD A5 A PERCENT OF CME VOLUME MAY EXCEED 100 SIMCE SURVEY DATA REFLECTS URDER ENTRY TI1ME
WHILE CME VQULUME REFLECTS ORDER EXECUTION TIME.

UNCLASSIFIED TRADES WERE REPORTED WITHOUT SPECIFLIC TIMES.
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[¢1=3

85
B6
B7
a8
89
a4
91
92
a3

94

GATE

PORTFOLIQ 1MSURANCE AND OTHER HEDGING IN

TIME INTERVAL

09:30-09:59

10:00-10:29

10:30-1C: 5%

11:00-11:29

:0D-14:
$3C0-14:
15:00-15:29
15:30-16:15

UNCLASSIFIED

TOTAL BQUGHT OR S0LD A% A PERCENT OF CME

PORTFOLIO
INSURANCE
BOLGFIT
1,150
233
1,132
G74
706

20

PORTFQLIO
INSURANCE
50LD
4G7
12
0

75

TFIE 5 & P
{NUMRBER F FUTLRES CONTRAUTS)

DATE -aF 10-22 -e---

00 FUTURES CONTRACT 0N

OTHER OTHER TOTAL TOTAL
HEDGI NG HEDGING BaLGHT S0LD
BOUIGHT 501D

795 257 1,945 BE7
79 LAt 318 22
725 50 1,857 50
aF 62 721 137
248 4Gy 854 520
224 G B 75
225 174 B4z 124
207 256 322 250
¢ <10 32 259
20 G g a1
B! AES 101 559
144 23 44 23
64 Jad G6T2 322
338 B2 3aa 342

3,289 Z2,Cu1 5,632 3,422

VOLUME MAY EXCEED

WHILE CME VOLUME REFLECTS ORDER EXECUTION TIME.

UNCLASSIFIED TRADES WERE REPUORTED WITHQUT SPECIFIC TIMES.

THE CME 8

CME 549
vOL LM

12,763

4,549

aB.,427

¥ HALF -10UR TIME INTERVAL
EIHH TUTAL BOUGHT TOTAL  50LD
i AS % OF CME A5 Y, OF {ME
vOLLME WO UME
15,2 5.1
6.9 R
32.6 0.9
16.9 3.
260 4.6
17.4 4,3
A0.0 2.9
15,5 11.6
2.3 HE.
7.9 3.4
1.4 9.6
.0 1.4
170 b
g G

100 SINCE SURVEY DATA REFLECTS QRDER ENTRY

TIME

L=0
g abeq



102
103
1G4
104
10€
107
104
1{i9

DATE

BECRTFCLLIO

TIME INTERVAL

09:3C-09:59
10:G0-10: 29
030058
P00 -3 29
117:30-11:59
12:600-12:2¢%
12:30-12:59
13:00-13:29
13:30-313:59

14:00-14:2

(]

UNCL ASSIFTECD

TOTAL BOUGHT

UNCLASSIFIED TRADES WERE REPORTED WITHOUT

INSURANCE

PORTFQLIO
INSURANCE
BOUGHT

250G
1341
6837
891
200

G71

OR 50D A%

AND OTHIER HEDGING

PORTFOLIC
LNSULRANGE

S0LL

R

THE S A P

SC0 FdJ

TURES CO

NTRAGCT OM

[SUMBER OF FUITURES CONTKACTS)

DTHER
NELGING
BOUGHT

DATE =B7-
GTRER
HEDGING
S0LD
400
250
6552
B

4]
0
17
4u

2,384

5,307

A PEHCENT OF CME vOLUME MavY EXCEED
WHILE CWE VOLUME REFLECTS ORDER EXECUTION 11ME,

SPECIFIC TIMES.

10-22 -~

TOTAI
BouGhT

TOTAL
500D
715
VL142
1,968

331

3381
3.4867

100

10,313

THE CRi= By

AaLe

CME S&P 85O0

VL UME

100 SINCE SURVEY DATA REFLECTS

ORDER ENTRY

QUK

TOTAL BOUGHT
AS %
VOLUME

TIML 1RTToVAL

GF CME

4.8

14.8B

28.G

%]

TIHME

HE]

b

o

L-0
6 9bed




PORTFOLLG INSURANCE AND OTHCH fEDGING LM THE 5 & P 5o

ol OGN Dk CMLD By ;AL f OUR TIML INTOR.L AL
{NUMBER O F., 7T
____________________________ - e o —————— - [l A S PO FER A AT S - e e . e e i e ————— . — P -
Q8BS TTME IMNTERVAL PORTFOLIQ FORTFE_Z0 OTHER CThER TOTAL TOTAL TRHE SEP $0O TOQTAL S0
INSURANCE ThSURANCE HEDGING HEDGING AGUGHT SoLD VOLULE T AS % OF OME
AOUGHT SOLD BOUGHY 50L7 VOLUME VIJLLAE

110 09:30-09:59 1,7€1 117 2,334 2,387 4,065

(B8]

504 45,672 87.4 53.0
111 10:00-30:29 200 148 3]

(%]

200 i4g 3,102 6.4 4.8
112 10:30-10:5% 400 512 0 t28 4{H) 640 4,069 LN I 20.0
113 11:00-11:2%9 202 258 2 2,533 204 2,796 2,210 9.2 126
114 11:3G-11:59 i,i50 T a6 100 1,744 23 4,273 4.t 5.4
115 12:00-12:29 250 118 345 67 GUS 180 2,984 19.0 6.2

116 i2:30-12:5¢ S0 351 5 236 EO5 587 2,658 18.0

iy 13:00-13:29 1,434 154 i) 45 1,338 159 3,457 38.0 L.

Mg 13:30-13:58 00 2,450 a Lo TOG 72,3450 t, 080 1.8 29.0

1i8 v4:00-14:29 G G 5 i o ] 3495 Ll L.C

120 UMCLASSIFIED Q 477 4] i ii A7? ; ¥ 0
DATE 5,997 4,561 2,792 L5450 G,/89 10,202 3,888

TOTAL BOUGHT OR SOLD AS A PERCENT OF CME VOLUME MAY EXCEED i00 SINCE SURVEY DATA RFFLECTS ORUDER ENTRY TIME
WHILE CME VOLUME REFLECTS ORDER EXECUTIQON TIME.

UNCLASSIFIED TRADES WERE REPORTED WITHOUT SPEUIFIC TIMES.

L-D
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