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TRADING CHRONOLOGY FOR OCTORBER 6

On Tuesday, October 6, 1987, the Dow Jones Industrial Average ("DJIA") lost 2
then-record 91.535 points (3.47%), apparentiy on little fundamental economic news. The
market decline was widely attributed to investor sensitivity to bearish reports by two
influential investment advisors, 1/ arbitrage sell programs, 2/ and general concerns over
interest rates. 3/

While the price drop was sharpest in the DJIA, each of the US markets
experienced similar declines. 4/ The NYSE composite index dropped 4.44 points (2.4%)
and declining issucs leading advancing issues by 4 to 1 on total NYSE volume of
175,082,030 shares. The Standard & Poors (*S&P*) 500 stock index declined 8.85 points
(2.7%). Similarly, the composite indexes on the American Stock Exchange {"Amex™) and
the NASDAQ computerized quotation system for over-the-counter (*OTC™) stocks
declined 3.89 points {1.1%) and 6.12 points (1.3%), cespectively. 5/ The index futures
markets also declined sharply, with an 11 point decline (3.3%) in the December
cxpiration S&P 500 index futures ("SPZ™) traded on the Chicago Mercantilc Exchange
{*CME™). Bond prices, on the other hand, climbed abruptly in the last hour ol wrading,
evidently in response to the rapid decline ia the DJI1A. &/

I. Summary of Market Movements
While the DJIA declined throughout most of the day, the sharpest movements were

at the opening and close when over two-thirds of the decline for the day occurred,
largely from price declines in & of the 30 index stocks. 7/ Shortly after the opening,

1/ Mewswices carricd reports fTom interviews with Robart Prechter, the Elliot Wave
theorist, and Peter Eliades, editor of the Stock Market Cycles News letter. Sge
Smith & Garcia, Stocks Plunge, Partly In Reaction To Sell Signals From
Forccasters, Wall S¢ J,, Oct. 7, 1987, at 3.

2 Garcia, Stocks Plunge; Interest Rate Fears, Computerized Sell Programs Cited,
Wall 51_J., Oct, 7, 1987, at 65.

s Wigpins, Dow Drops a Record 91.55 Points on Interest Rate and Dollar Fears, MUY
Times, Oct. 7, 1987, at Al.

4/ While the Takyao Nikkei Index actually had rizsen 70.7 points (0.27%) on Cctober 6,
the London Financial Times - Stock Exchange 100 Shar¢ Index declined 17.9
points (0.75%).

5/ Amex trading volume was 10.3 million shares, down 1,6% from the previous day;
NASDAQ volume was 158.6 million shares, up 8.8%.

2

Quint, Bonds Rise Abruptly in Final Hoor, M_ ¥, Timgs, Oct. 7, 1987, at D1,

7/  These stocks were International Business Machines (IBM) (close at 151, down 3
1/2), Merck (MREK 201, down 7), Phillip Morris (MO)(113 1/2, down 4), Eastman
Kodak (EXY101 3/8, down | 7/8), Proctor & Gamble (PGH99 1/2, down 4}, and Du
Pont (DD} {118 1/2, down 4 1/4).



A2

the DJIA dropped below 2,620, recoversd about 10 points to 2,627.1 at 10:18, and then
declined about 46 points until the last half hour of trading. At approximately 3:30, the
DJIA decline accelerated, falling over 30 more points to closs at 2,5348.4).

Each of these movements in the stock market was preceded by similar price
movements 10 the index futures markets. The 5PZ Futures oo the CME mostly traded at
a premium to the value of the stocks comprising the index (*cash value®} but less than
the thgoretical value of the SPZ contract. 8/ The SPZ Futures traded at or above
theoretical value only for briel periods arcund 9:45 to 9:50, 12:45, 1:15 to 1:20 and 3:50.

1I. Breakdown of Trading

As discussed above, while the DIIA declined throughout most of the day, the
sharpest movements were at the opening and close, when over 66% of the decline and
most of the arbitrage selling on this day cccurced,

A, Portfolic Inserance

Portfolio insurance related [utures selling does not appear to have been a factor
in the SPZ futures trading below theoretical value on October 6. The level of reported
portfolio insurance sales of SPZ {utures on this day was insignificant, with only 181
contracts sold.

B. Other Index-Related Tradiog

Almost all of the index arbitrage sales of stock, totaling 16.2 million shares, 3/
were ¢xecuted as part of SPZ programs. 10/ As discussed above, throughout most of
the day, the SPZ contract traded at premiums below theoretical value, at a level
sulfigient 10 close pre-existing arbitrage positions at favarabls prices but notsufficient
te enable arbitrageurs to excoute sell programs to establish new positions. In fact,
almost all of the index arbitrage reported in the SPZ contract closed previously
established buy programs,

Aithougharbitrage and non-arbitrage programsales accounted forapproximately
12% of volume in all NYSE stocks [or the day and 6% of volume in the S&P 500 stocks
for the day, stock sales associated with these strategics appear to have been significant
contributing factors to the decline at the opening and at the close. The Tollawing
section of the Appendix provides ap analysis of the timing and magnitude of index-
related trading during key periods of the trading s¢ssion.

3 See Chapter One of the Study Tor a discussion of the theoretical value of a stock
index lutures contract.

9/ Of this 16.2 million shares of index arbitrage selling, 2.4 million shares{15%) were
part of customer programs. Of the total arbitrage selling, only 300,000 shares
{4.9%) were sold short, See Tables D-4 and D-5, providing breakdowns of shoert
versus long arbitrage and customer versus proprictary arbitrage for Gerober 6 and
Oectober 14-20,

10/ Conversely, most of the index arbitrage buy programs were executed with Major
Market Index ("MMI™) futures.



1. Open to 10:00

Within the first ten minutes, the DIA declined 22.7 points (0.86%) to 26174,
Thereaflter, the DIIA stabilized trading between 26174 and 2625.6. The SPZ lutures
mostly traded at a premium to cash valoe bBut less than the theoretical value of the SPZ
contract. As a result, index arbitrage programs sold 860,450 shares between %:30 and
240 and an addinenal 832,700 shares in rhe next ten minutes 13/ In addition, non-
arbitrage proprams sold 322,698 shares from 9:30 to %:50. Total selling from progroms
involved over 2 million shares, comprising 11% of NYSE volume in S&P stocks rom 9:30
to %40 and 17% {rom 940 1o 950,

2. 10:00 to 1100

The DJIIA recovered 2.6 points to 26259 Mrom 10:00 to 10:11. Thereafter, ftom
10:17 to 10:42, the DIIA el 17,1 points (0 65%) 10 2608 8, recovering slightly 10 2610.3
by 11:00. The SFZ contract traded below theoretical valuc throughout this peried, and
index arbitrage programs sold 702 950 shares (22% of NYSE volume in S&P stocks) Mrom
10:00 1o 10010, 669,584 shares Mrom 10:20 to 10:30 (18% of S&P stock volumce), and 1.6
million shares from 10:30 10 10:40 {24% of S&P volume}. A non-arbitrage program sold
an additional 280,000 shares around 10:35, raising the level of total program sciling in
this ten minutes to 28% of WYSE volume in S&P stocks,

3. 11:30 o 12:00

From 1100 to 11:30, the DJIA traded in 5 live point rangs, but experienced a
sudden 10 point (0.38%) drop 10 2597.7 by 11:43, recavering to 2602.6 by 12:00. During
the orice drop from 11:30 10 11:40, arbitrzge programs sokd 460,900 shares or 15% af
NYSE volume in S&P stocks.

4, 1:40 to 2:20

Al 1:40, the DINA stood ac 2605.7, bue Tell 21.2 points (0.81%) to 25863 around
222, The sharpest price decline during this period was from 200 to 2:10 when the
DITA dropped 13,7 points {0.52%) and 1.1 million sharcs were sold in arbitrage programs
ang 661,600 shares were sold in non-arbitrage programs, togcther representing 45.9% of
NYSE volume in S&P stocks.

5. 320 to Close

The DA 155t 43.17 points (1.67%) aver this period to close at 2545.63. Thus gver
47% of the 91.55 point toss For the day occurred within the last 40 minutes of trading.
Indcx arbitrage selling was especially heavy duting this period. From 330 to 3:40, 1.4
million shares were soid in arbitrage programs and an additional 531,300 shares were
sold in non-arbitrage programs, together constituting 41.8% of NYSE volume in S&P
stocks, In the next ten minutes, arbilrage sclling more than doubled to 3.5 million
shares, and, together with 727,600 shargs of non-arbitrage program selling, represented
60.5% of S&P stock volume, Finally, (rain 350 to 4:00, arbitrage and non-arbitrage

11/ In addition, Tour arbitrage buy programs osing MMI Tutures were executed
between %33 and 958,
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programs sald 1.8 mitlion shares and 1.6 million sharcs, respectively, constituting 46.2%
ol volume in S&P stocks over this period.
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TRADING CHRONOLOGY FOR OCTOBER 14

On Wednesday, October 14, 1987, the U.S. securities markets expericnced the first
of several record price declines, [2/ culminating by the end of the week in a pullback
of 235.42 peints in the Dow Jones Indusirial Average {"DJIA™) -- represeating a 17.5%
decling From its August 25 high of 2,732.42, This series of back-to-back market drops
s¢t the groundwork for the near chaos that overtock the markets on the 19th and 20th,

Trading volume on October 14 on the New York Stock Exchange {"NYSE")
exceeded 209 million gshares, |3/ 2 19.3% increase from the prior week's average daily
volume. |4/ The Standard & Poors ("S&P*) 500 stock index declined 9.29 points (2.95%)
on the day, and the NYSE, Amex, and NASDAQ Composite Indexes declined 4.76 points
{2.7T%), 39 points ((.13%), and 6.53 points (1.5%), respectively.

The ieading stock index futures market, the Chicago Mercantile Exchange's market
in tha S&P 500 futures, similarly experienced a significant price decline on October 14
The December S&P 500 future ("SPZ"™) closed at 305, doawn 10.65 points (3.17%).

1. Summary of Market Movemaniy

The price declines on Octobar 14 hit the U.S, markets immediately upon theic
opening and ¢ontianed to drive prices down most of the day. On the NYSE, except [or
a relatively stable period from 10:00 to 12:30, the DJIA suffered 3 series of declines
throughaout the day, closing at 2412.7, down 95,46 peints (31.81%). During much af the
tradiog day, the premium for the SPZ future was below theerstical valus. j3/ Premium
values in the Major Market Index ("MMI") futuras contract expiring in November traded
below theoretical valuge For most of the day. The pear term October MMI fuiures
traded more crraticelly during the day, at times trading at discounts to cash.

I1. Breakdown of Tradiug

Overall, it appcars that while the safl-of f on October 14-16 was broad based,
institutional selling wax the most significant component on cach day. The trading
information obtained by the Division from the most active broker-dealers on the NYSE
indicates that approximately 47% of selling on the NYSE on the 14th was from
institutipnal accounts, with the remaining 26% and 27% from retail and proprictary
accounts, respectivealy.

12/ While the Tokyo Nikkei Index rose 2458 points {0.93%), the London Financial
Times - Stock Exchange 100 Stock Index Felt 27.3 points {1.16%).

Declining issucs lead advancing issues on the NYSE by 1634 to 290

B &

Trading volume on the American Stock Exchange ("Amex™ was 9.36 million shares,
down 9.5% from the prior week’s daily average; volume on the NASDAQ
computerized quotation system was 1455 million shares, down 4.2%.

15/ Foran explanation of "theorctical® or “Tair” velue, see Chapter One of the Stady.
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A. Portfolie Insursnce

This preponderance of institutional sclling was also reflected in the index futures
markets, The CFTC has found that combined net positions (net long and net shart) for
institutional accounts in aggregate increased from about 2 700 contracts net short on
Cctober 9 10 oearly 15,000 contracts net shors on Ogtober 15, 16/ While the Division
was able to identily sales of only 1732 SPZ contracts (1.5% of SPZ volume) which were
directly attributable to portfolio insurance strategics, approximately 27% of this portfolio
insurance related selling was concentrated in the last 40 minutes of trading.

B. Other Index-Related Tradlog

For the entire trading session, only 29.4 million shares (14% of NYSE volume)
represented program selling. Of this activity, 26 million shares were sold io index
arbitrage programs, 1.4 million shares in index substitution, and 2 millicen shares in non-
arbitrage programs. 17/ OF the 27.4 million shares of arbitrage-related sefling, 13.4
millica shares {49%) were For customer programs, and 5.9 million shares {21.6%) wers
s01d short. | &/ The daily ageregate [igures, however, Fail to des¢ribe the effects that
highly concentrated arbitrage-related selling had at key periods of the October 14
trading session. The {ollowing sections of the Appendix will Focus primarily ox four
trading pericds during the day: (1) open through 10:00 {DJIA declined 43.4 points); (2)
12:30 through 1:30 {DJIA declined approximately 24 points); (3) 2:30 through 2:45{DJIA
declined approximately 20 points); and (4) 3:30 through close (DJIA declined 17 points in
the last ten minutes of trading). 19/

1. Open to 10:00

During this period,the DITA moved from 2,508.1, its high for the day, to 2,464.7
for a loss of 43.4 points on NYSE volume cf approximately 25,042,280 shares. During
this period, the SPZ contract generally traded below theoretical value 20/ Similarly,
both the near term and November MMI contracts traded below thearetical value except

15/ Interim Keport on Stock Index Futures and Cash Market Activity dueing Oc¢tober
1987 to the US. Commodity Futures Trading Commission {Novembar 9, 1987)
{"CFTC Ilnterim Reporz"), at 76,

Only 168,700 shares were sold as part of portfolio insurance strategies.

S¢e Tables D-4 and D-5.

E k& &

The lollowing program trades were sxecuted throughoot the day: (1) an arbitrage
sell program for 680,000 shares of steck and 426 MMI contracts and an arbitrage
buy program for 440,000 shares and 275 MMI contracts; (2) a non-arbitrage buy
programs For 205,000 shares: and {3) 3 non-arbitrage seil program for 1,480,000
shares.

20/  Thediscount to theoretical value Mor S&P 500 Futures contracts fluctuated during
this time period from a discount to cash value at the opening to premivum values
approximately 1.83 to (.59 points above cash.
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arovad 10:00. 21/ Axa resuls, nine index arbitrage sell programs for 1.7 million shares
{6.9% of NYSE volume, and 9.7% of NYSE volume in S&P stocks) were executed during
this period. 22/ In additicn, 65,100 shares were sold as part of two ncn-arbitrage
progrems, one entered at the opening and one at %dd. Stock sales associated with
index arbitruge and non-arbitrage trading comprised approximately 7.2% of NYSE volume
and almost 10% of volume in S&P 500 stocks.

2, 1230 to 1:30

During this period, the DIIA fell to 2,438.4, a decline of 24 points (0.96%), on
NYSE volume of 33,211,920 shares. The SPZ contract traded below theoretical value by
one point or more over thiz period, while both the near term October and November
MMI contracts traded below Fair value, with the near term contract at times trading
below cash value. Asaresult, arbitrage seliing increased significantly, 27 arbitrage sell
progeams 23}/ were executed for 3 tatal of 7.4 millipn skares, accounting for 22.3% of
NYSE volume and 294% of NYSE volume in S&P stocks. 24/

3. 230 to 2:50

In thiz 20 minute period, the DIIA declined 10 2425 4, a loss of 10.3 points (0.4 1%)
on NYSE volume of approximately 4.4 million shares. The SPZ futures generally traded
below theoratical value during this peripd, with the discount at times excasding one
point. Nine arbitrage programs were executed during this period, with a total of 3.6
million shares sold, representing 25.5% of MYSE volume and 32.9% of NYSE volume in
S&F stocks. 25/

4. 3:30 to Close

In the last half-hour of the trading session, the DJIA declined to 2412.7 {(down
17.1 points or 0.68%) on NYSE volume of approximately 245 million shares, for a total
decline of %5.4 points (3.8%) for the day, The SPZ futures prices, which had approached
theoretical value just prior to 3:30, theceafter fell and remained substaptially below

21/ Both of these contracts opened at steep discounts to cash with the MMI contract
at coe poiat trading ¢ pointt below cask value,

2/ All of thos¢ programs except one closed out pre-existing arbitrage positions.

23/ One sell program of 54,500 shares entered a1 12:52 used the Kansas City Yalue
Line ("K VL") futures and another entered at 1:14 involving 533,267 shares ysed
XNOC option contracts. All other arbitrage sell programs were executed with SPZ
and MMJ futures,

24/ Only one non-acbitrege s¢ll program was cxecuted duering this period. This
program, entered at 12:39, involved the sale of 10,000 shares.

25/ Eight of these programs were executed with SPZ futures with one program of
19,800 shares executed with MMI futures. With the premivm in SPZ futures
sufliciently below fair value, Five of these programy established new arbitrage
positions. Four, including the MMI program, closed out established positions.
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thearetical value. 26/ As a result, 2.6 million shares were s0ld {including 248,008 sharca
sold short) in index arbitrage programs, eod an additional 476,200 sharcs were sold 23
index substitution. Thus, total arbitrage-related selling represented approximately 13.2%
of NYSE volume and 18.2% of NYSE volume in S&P stocks in this final hsil hour.

26/ Afcwarbitrage buy programs were exccuted with MMI futures during this period
as both the near term snd November contracts traded above theoretical value
around 3:30. For the moit part, however, the near {erm October contrect traded
at a discount to cash and the November contract traded at » premivm below its

theoretical valueg.
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TRADING CHRONOLOGY FOR OCTOBER 15

lﬂn Thursday, October 15, the U.S. markets opened down, 27/ but sustained an
¢rrotic recovery throughout much of the day, only to eaperience a dramatic price plunge
in the final 30 minutes of trading. The Dow Jones Industrial Average ("DJ1A®) loat
57.61 peints (2.39%) for the day. This sharp market drop on the clow, following the
tl}cn-rmrd 95 point decline on the 14th, left the DIIA down approximately 5% for the
§ irst four days of the week. The Standard & Poors ("S&P") 500 stock index also
declined 7.15 points {2.34%), and the composite iadexes for the New York Stock
Exchange "NYSE™), American Stock Exchange ("Amex"), and the NASDAQ computerized
quotation system for trading over-the-counter ("DTC™) stocks dectined 181 poiats
(2.22%), 4.92 points (1.44%), and 5.77 points {1.35%), respectively. Trading volume on the
NYSE increased io 266 million shares (up 27% from October 14), while volume on the
Amcx rose to 12.8 miltion shares (a 30% incrense) and the NASDAQ system volume was
159.2 million shares (a 9.8% increasse). Similar price declines on increasing trading
volume alse weee experienced in the index futures markets. The most heavily used
index futures, the December expiration S&P 500 index futures ("SPZ"), traded on the
Chicago Mercantile Exchange ("CME"), declined 6.75 points (2.21%) on volume of 125
thousand contracts (10.3% above the prior day™s volume).

L Sommary of Market Movements

Asdiscussed above, 2ithough the sacurities and index [ntores markets experienced
a serics of minor intra-day price declines and recoveries, in the last hatf-hour of the
trading session the markets were hit with a broad sell-of f on increasing volume. The
Division's analysis of these market movements has focused on 11 key periods: (1) 9:30 to
10:00 —~ the DJIA loses 22.4 points, thea rises 9.6 points; (2) 10:00 to 10:10 - DIJIA
declines 11.6 poines; {3} 10:10 to 11:20 — DJIA recovers 26.8 points; (4) 11:20 to 11:40-
-DJIA falls 6.5 peints; {5) 11:40 to 12:40 -- DITA gainy 17.4 poiaty; (6) 12:40 to 1:00--
DJIA falls 15.3 pointy; {7) 100 to 1:20 -- DFIA recovers 7.5 points; (8) {20 to 1:50-
DJIA drops 19.7 points; (9) 1:50 to 2:30 -- DJIA recovers 20,5 points; (100 2:30 to 3:20-
= DJTA declines 7.0 points; and (11) 3:20 to Close -- DIIA drops 57 points. Each of
these key periods was preceded by similar price movements in the index Tuturey markets
which resulted in index arbitrage programs.

iI. Breakdows of Tradlug

The Division"s analysis of trading data from the most active broker-dealars on the
NYSE indicates that the overall breakdown of selling on the 5th was similar te that on
Octaber 14, The targest compoacent still was selling from institutional accounts, which
comprised approximately 36%, with 24% from retail accounts and 40% [rom proprictary
BCCOUDLY.

27/ The US. markets’ declines on October 14 had carried over to forcign markets
evernight. On October 15, the Tokyo Nikkei Index dropped 218.2 poinis (0.82%)
and the Loadon Financial Times - Stock Exchange 100 Share Index declingd 3
points (0.90%).



A, Portlolio Yosurance

The level of SPZ letures sclling which the Division was able to attribute to
poertiolio insurance stratezgies increased from 1732 contracis on the 14th to 31,509
capntracts {2.8% of total CME volume) on October 15. 28/ These futures sales do not
appear to have plaved a significant rale in this trading session'’s price declinas, but
were a precurtsor of more subscantial portfolio insurance selling in both the Mitures and
stock markets on the 1&th, 19th, and 20th. 29/ In addition, there may have been
substantial futures sciling by traders on the 15th in anticipation of sizeable portfolio
insurance related futures sales. 30/

B. (Hher Index-Related Trading

While total stock selling as part of index arbitrage and index substitution on
October 5 iavolved oonly 15.8 million shares or 5.8% of NYSE volume, 3L/ this
concentrated sclling hit the stock market during key periods of the day, thereby
accelerating price movements. This was particularly true in the final 40 miputes of the
trading session, when approximately ope-third of the day's arbitrage related selling
coincided with the sharpsst decline in the DJIA. The following secticns provide a
detailed breakdewn of index-related trading during several of the day’s key time periods,

1. 930 io 10:08)

On October 15, the DJIA opensd at 239442, down approximately 19 points from
the previous day’s close. This 0.7% drop in the DJIA was roughly in line with the
opening of SPZ futures on the CME, where heavy sell pressure cavsed the futures to
open at 3029, down 2.1 points or 0.7%. Of this sell pressure in the SPZ, the Divisign
has identified saies of at least 1268 SPZ [utures {roughly 7% of SPZ volume from 9;39
ta 10:00 } which are clzarly attributabie to portfolio ingurance strategics duc to the
markets” declines over the previeus trading sessions.

The SPZ futures briefly traded at 8 discount to the price of the index compenent
stocks (termed the "cash value") before recovering to slight preminms, These premiums,
however, were sufficiently below the contract’s "thepretical value® to bring in seil

28/  The actual tzvel of such setling, however, may be significantly larger, given the
difficulties encountered in computing these statistics. Se¢ Chapter One of the
Study.

23/ The Division"s intervigews with vsers of portfolio insurance strategies ruggest that
the hesitancy by some funds to implement the strategies’ indications for futures
sales on October 14 and 15, and even the 16th, may have contributed to the last-
minute "dumping” ol futures and stocks on the 19th and 20th,

30/ See Report of the Presidential Task Force on Market Mechanisms (January 1988}
{"Brady Report™), at 15-17.
21/ Of this 15.8 million shares, 3.9 million shares (24.7%) were for customer programs

and 4.1 million shares (26%) were sold short. Sge Tables D-4 gnd D-5,
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arbitrage. 32/ Seven erbitrage programs were entered at the opening, selling 2 million
shares of stock (including 226,200 shares sold short), 33/ Four more arbitrage programs
were executed by %40 to s¢ll 1.5 million shares, 34/ In addition, four non-arbitrage scli
programa and three buy programs were entered at the opening. A total of 385,400
shares of stock were soid and 1 million shares purchassed in thess programs. An
additional non-arbitrage sell program involving 283,000 sharey of stock was catered at
%37, Insum,arbitrage and non-arbitrage program selling comprised approximately 30.5%
of NYSE volume in S&P stocks from $:30 to 9:40, and 13.5% From 9:40 to 9:50,

The Ma jor Market Index ("MMI*) futures and the Financial News Composite Index
{"FNCI") futures intermittently traded sufficiently sbove theoretical value hetween 9:40
and 10:00 to result in four arbitrage buy programs for 109,900 shares. 35/ The SPZ
futures traded close to faiv value until %:46, when it declined sufficiently below fair
value to bring in & s¢ll arbitrage program for 650,000 shares. Around %55, the MMI
also traded below fair value, reselting in two MMI arbitrage scil programs for 49,900
shares. Arbitrage selling copstituted 7.7% of S&P stock volume from %:50 1o 10:00.
Three noo-arbitrage buy programs involving purchases of 1,144,500 shares also were
executed over this period, comprising 7,7% of NYSE volume and 12.7% of volume in S&P
stocks from %50 to 10:00 while the DJTA recovered 9.6 points to 2399.9 before resuming
its decline,

2 10:00 10 10:10

Between 10:00 and 10:10, when the DNIA dropped to 2388.3, six arbitrage programs
invelviag the sate of 1 million shares were entered. 38/ In addition, one non-arbitrage
sell program of 300,000 shares of stock was entered at 10:07. Total program sales of
stock comprised approximately 10.9% of S&P stock volume.

32/ For a discussion of index futures theoretical or "fair value,” sec Chapter One of
the Study,

33/ Both ncar term MM futures ¢ootracts also opened at discounts to the price of
the index component stocks. Two of the seven arbitrage programs were cxecuted
with MMI fuoiures contracis.

34/ In addition, because a premivm to theoreeical value existed between the MMI
stocks and Futures around 9:38, two MMI arbiteage buy programs f'or 80,000 shares
of stock were execuoted around this time.

35/ The arbitrage involving the FNCI was actually implemented using FNCI options
{combinations of puis and calls replicating 8 futures ¢ontract) traded on the
Pacific Stock Eachange ("FSE").

34/ Four of these programy were executed with MMI futurss with the n2ar term
contract trading at a discouat tc ¢ash value. In addition, all of these preograms
closed previously established MMI arbitrage positions. One program iavelving
short sales of 177,900 shares of stock was executed using optiops on the Over-
the-Counter stock index. Only one program was exceuted with SPZ [utures
although the SPZ contract traded at premiums below fuir value throughout this period,



3. 10:10 1o 11:20

Duoring this period, the DJIA rose 26.8 points. The SPZ future continued to trade
below theoretical value from 10:05 to 10:60. As a result, two arbitrage sell programs
were entered at 10:06 and 10:09 for 709,100 shares and an index substitution program
was cntered at 10:10 for the sale of an additional 632,000 sharcs. This selling, along
with 300,000 shares sold as part of non-arbitrage programs, constituted 156.2% of NYSE
volume and 23% of volume in S&P stocka from 10:10 to 10:20. Therecafter, the SPZ
futures traded at premiumy only slightly below or above theoretical value until
approximately 11220, denying further arbitrage opportunities. M2anwhile, the near term
and November MMI futures traded at premiums considerably in excess of theoretical
value, resulting in MM arbitrage programs and arbitrage programs using combinations of
puts and calls in the 5&F 100 stock index ("OEX"} opticns. Total arbitrage purchases of
.3 million shares constituted 2.3% of NYSE volume and 3.5% of volume in S&P stocks
from 190:10 10 11;29.

4, 11:20 to 11:40

Dwuring this period, the DIIA Tell &5 points, but arbitrage selling does not appear
to have played a major role. From 11:20 to 11:30, 22000 shares were s0ld in an MMI
arbitrage program, 178,900 shares were sold as part of portfolio insurance strategies,
and 105,100 shares were sold in other programs -- together consticuting only 6.8% of
S&P stock volume Arbitrage and non-arbitrage programs sold only 290,000 shares or
5.3% of S&P velume from 11:30 10 11:40.

5. 1540 to 12:40

Several arbitrage buy programs were sxacuted while the DIIA gaiaed 17.4 points.
Both the SPZ and November MMI Futures traded at premiums exceeding theoreticad value
throughout this period, resulting in the ¢xecution of 11 buy arbitrage programs for a
total of 1.5 million shares. This arbitrage-related buying constituted 4.2% of NYSE
volume and 5.7% of S&P volume, 37/ as the DJIA rose to 2426.0.

6.  11:40 ta 1:00

The DJIA {ell 15.3 points during this period, but arbitrage sclling was minimal.
The ocar term MMI (utures traded at a discount to cash from i2:40 w 1255, From
[2:47 to 12:56, three arbitrage sell programs lor 128,000 shares were sntered as the
dizcount to ¢ash value widened. This selling constituted only 1.5% of NYSE volume and
3.3% of S&P stock volume from 12:30 to 1:00, and onty 1.4% of NYSE volume and 1.8%
of S&P stock volume from 1:00 to 1:10.

7. 1:00 to 1220

The DIIA recovered 7.5 points while the SPZ and MMI futures traded 2t premivms
to fair valoe for most of this pericd. Four arbitrage buy programs and enc nop-
arbitrage buy program werg executed for 3 total of 226,700 shares (approximately 4% of
MYSE volume and &% of NYSE volume in S&P stocks).

37/ In addition, 285,400 shares were purchased tn non-arbitrage programs.



1. 1:20 to 1:50

The DJIA declined to 23985 by 1:50 as arbitrage scll programs in the SPZ and
MMI futures were entered to close presexisting positions when the SPZ futures and
November MMI futurcs at times traded 2t premiums less than theoretical value. 38/ A
total of 1.3 million shares were sold in these programs, comprising 10% of S&F volume
from 1:20 and 1:30, 19% from 1:30 and 1:40, and 14% From 1:40 to 1:50,

’t 1 :5-“ (1] ::3‘“

The DJTA recovered 20.5 points while, during most of this period, the SPZ and
MMI futures prices traded slightly above theoretical value, 39/ Twelve arbitrage buy
program? with SPZ Mutures, MM futures and OEX options were executed for 1,317,950
shares, or 7.1% of NYSE valume and 10.3% of volume in S5&F stocks from 1:50 to 2:30.
In addition, 1,511,806 shares were purchased in four non-arbitrage buy pPrograms
exccuted during this period. Total program purchases comprised 15.2% of NYSE volume
and 22% of volume in S&P stocks from 1250 to 2430,

10, 2:30 to X120

In this 30 mipute period the DJTA declined 7 points. Arbitrage s¢lling during this
period exceeded arbitrage buying by more than a 3 to 1 ratio. Arbitrage selling
constituted wp to [ 5% of S&P stock volume From 2:30 1o 2:40. Four arbitrage programs
were cxccuted between 2:30 and 300 involving sales of 270,000 shares. These sales
comprised 3.6% of NYSE and 5.7% of S&FP volume from 2:30 10 3:00 during which time
the DJIA declined 54 points.

From Y00 to 3:20, arbitrage sclling slightly exceeded arbitrage related buving.
Twa sell programs invelving 105,200 shares were executed with SPZ and MMI futures.
These programs were entered around 3:06 and 308, Two buy programs involving 79,700
shares also were executed with SPZ and MMI Futures, with the orders for these
programs entered around 3:13 and 3:15. In addition, ene non-arbitrage program for the
purchase of 115,800 shares was entered at 3:11 and onc noo-arbitrage program for the
sale of 575,842 shares was entered at 3:15. Over this period, the DJ1A lost 6.2 points
by 3:13 but recovered slightly thereafter. Total peogram sales of stock accounted for
9% of NYSE volume and 11.8% of S&P volume. Total program purchases accounted For
2.6% of NYSE volume and 3.3% of 5&P volume.

11. 3:20 1a Close

The DITA Tell eapidly in the last 40 minutes, ¢losing the day at 225509 For a loss
of 57.6]1 points, or 2.39 percent. The SPZ contract traded at premiums below fair value

A8/ In eddition, the near term MMI {uture briefly traded at one point discounts to
cath. Theye values provided opportunities to close established buy programs at
fevorable prices.

3%/ One SPZ arbitrage program in which 250,000 shares were sold short around 1:50
took advantage of a brief drop below fair value while another SPZ arbitrage
program involving the sale of 130,000 shares entered at ;58 closed an existing
position.
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throughout most of this perwod. NYSE volume was heavy, with a total of 33,262,450
shares traded.

Both arbitrage and non-arbitrage selling was heavy duriag this period. A total of
18 arbitrage programs and & noo-arbitrage programs dold 6,959,302 sharex of stock:
3,128,460 shares from 3:30 to 3:50 (20% of NYSE volume / 26% of S&F volume) and
3,702,342 shares from 3:50 to the cloye {25.6 percent of NYSE volume / 33,7% of S&P
volume). Total program s2lling from 3:20 to 4:00 constituted 21 percent of NYSE volume
and 27.6% of NYSE volume in S&P stocks during thiz period. 40/

40/ In the last 10 minotes, 74,000 shares were purchased in MMI and FNCIT arbitrage
programs. In addition, 2,400 shares were purchased in 8 non-arbitrage program.
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TRADING CHRONOLOGY FOR OCTOBER 16

Trading on Friday, Gctober 16, 1987, finished off a week af general price declines
in the U.S. securities markets, 41/ with the Dow Jopes Industrial Average ("DJIA™)
¢losing at 2,246.74, down 108.35 points for the day (4.60%) on then-record volume of 344
million shares on the New York Stock Exchange ("™NYSE"). 42/ Fer the week, the DJTA
lost 9.49%, down 17.5% since its August 25, 1987 high of 2,722.42. The 16th was the
DJIA's Eirst 10D point close-to-close decling, a Factor which may have played a role in
the market psychology of the next week,

Price declines were cxperienced on all markets on the {Ath. The Stapdard & Poors
("$&P") 500 stock index declined 15.38 points {5.16%) for the day. In addition, the
composite indexes for the NYSE, American Stock Exchange ("Amex"), and the NASDAQ
computerized quotaticn system lor over-the-counter ("OTC") stocks declined 2.32 points
(4.97%), 12.25 poinis {3.65%), and 16.18 points (3.83%), respectively, on the 16th, 43/
The price declines in the index futures markets were even sharper on October 16, The
most heavily used index futures, the Chicage Mercantile Exchange's ("CME's") contract
on the S&P 500 stock index (the December cxpiration futures, or "SPZ"), declined 16.0
points (5.36%) to close at 282.25, a slight discount to the price of the compaonent stocks
{"cash" value).

I Summary of Market Movements

Despite several minor market rallies during October 16, the overall price declines
continucd throughout the day snd accelerated in the last hour of the trading session.
The Division's analysis of the day's market movements has focused on 10 key periods:
{1} Open to [0:00 —- the DJIA gained 12 points from 9:30 to 9:45, but lost 14 poiats
between 9:45 and 9:59: {2) 10:00 to 11:00 -- DJ1A traded in an 1 point range; (3) 11:00
to 11:30 -- DJIA declined 28 points to 2319: (4) 11:30 to 12:00 -- DJTA gained 22 points
to 2341 (5) 12:00 to 1:00 « DIIA declined |8 points to 2323; (6) 1:00 10 2:00 -- DI1A
fost 53 points to 2270; (7} 2:00 to Z:30 -- DJIA recovercd 38 points to 2308; (8) 230 to
300 - DJIA deelined 11 points to 2297 (9) 3:00 to 3:30 -- DJIA declined 23 peoints to
2275; and {10) 3:30 to Close -- DJIA lost 28 points to close at 2246.7. These price
movements on the NYSE were accempanicd (and of ten preceded) by similar movements
on the index Futures markets, particularly the SPZ Futures on the CME. The Division’s
analysis of the above time periods illustrates the interreiationships of these markets on
the l6th,

M. Breakdowe of Trading
The trading information obtained by the Division from the most active broker-

dealers during the market break indicated thet the heavy institutional selling from the
[dth and the |5th continued on October 18, Overall, institutional accounts represented

41/ The Tokyo Nikkei Index closed down §1.5 points (0.23%) on October 16, while the
London market was clesed for the day due to a severs storm.

42/ On the NYSE, declining istu¢s outnumbered advancing issues by 17 to I.

43/ Trading volume on the Amex was 18.5 million shares (vp 30.4% from the 15th)and
for the NASDAQ system was 123 million shares {an increase of 18.4%)
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approximately 19% of selting on the NYSE, while retail and firm proprietary accounts
represented approximately 26% and 35% of the day's seiling.

A. Porifolio Insurance

The apalysis by the CME staff of SPZ futures trading on the 16th indicates that
most activity appeared to be related to hedging strategies by institutional accounts. 44/
The CME’s finding of largely institutional tradiag in the futurss markets on October 16
it consigtent with the index related information gbtained by the Division and CFTC.
This information iadicates that the ievel of SPZ Futures setling directly attributable to
institutional accounts” portfolic insurance strategics was sebstantially greater on the
16th than on the 14th or 15th. Specifically, the Division was able to identif'y sales on
October 16 of approximately 9,000 SPZ lutares, ot 5.3% of total volume,

In addition, the Division identified 3 smail but significant amount of program
stock seliing during the afterancon of October 16 which can be dirscily attributed to
portfolio insurance strategies. Although this form of sciling only constitutes rovghly 4.6
million shares on the l6ih, its significance is that any portfolio insurance related stock
selling arguably indicates real or supposed dif ficultics in sclling a sufficient amount of
futures economically. Portfolio insurance strategies, under formal circemstance, use
sales of index Futures to reduce equity exposure in order to take advantage of the lower
transaction costs in the futures markets. The lact that the allerpative of more
expensive stock sales was used late oo October 146 was a precursor of further stock
s¢lling on a massive scale on the L9th,

B. Other Index-Related Tradlng
The index trading information compiled by the Division afd the CFTC indicates

that significant amount of index arbitrage selling, in fact, hit the NYSE {lcor in
relatively concentrated intervals during eack period of stock price decline on the 16th 45/

44/ S¢¢ CME, Preliminary Report, at 10-13, 32,

45/ The following chart illustrates this retatiooship.

Arbitrage
Time Selling % NYSE % S&F DIIA
Period  {Shares} Yolume¢ Volume Movement
5:50- 2.8 million 23.7% 30.4% X
10:00
! 1:00- 3.8 millicn 14.3% 19.5% ~28.4
11:30
1;:3Q- 3.1 million 35.2% 51.7% + §.2
1:40
1:.50- 1.3 millica %.5% 13.3% =311.2

2:00
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Although for the day, index arbitrage selling increased to 37.2 million shares or 11.0% of
daily NYSE volume, 46/ its effects wers most pronounced at the end of the session
when the SPZ future developed over a four point discount to cash. From 3:30 to 3:50,
when the DJIA lost over 50 points (breaking the 100 poiat close-to-close record),
arbitrage related stock selling comprised over 30% of NYSE volume and 38% of S&P
volume,

The Division also identificd 2 substantial amount of stock selling, particularly near
the close on the 16th, which is atteibutable to the futures and options expirations ¢n
that day. 47/ For example, ane Firm’s customers sold approximately 100,000 shares on
the October 16 macket close to replace expiring S&P 500 index options traded on the
Chicago Board Options Eachange ("CBOE™). Non-program stock selling related to
cxpiring options or futures positions of institutional and retail accounts also may have
been significant, but the aggregate selling information compiled by the Division lor
trading ontside of "programs” makes such determinations difficult.

Finally,the Division’s review indicates that asignificant amount of index-related
trading was effected of f the NYSE, primarily in the London market, as exchanges-for-
physicals ("EFPs™). 48/ The Division identified 5.9 million shares that were soid short
in London EFPs an QOctaber 16,

The following sections desgribe in detzil the various types of index-related trading
in the securities and Futures markets during ke¢y periods on the 1&th.

Arbitrage

Time Selling % NYSE % S5&P DI1A
Beriod (Shares) Yolume ¥olume Movemens
3:00- 1.3 miilion 19.3% 25.7% -21.8
X140

3:30- 0.7 million 7.1% 9.1% -15.8
3:40

3:40- 6.6 million 45.5% 58.9% -34.4
3:50

46/  Of this 37.2 million shares, 18.5 million shares (49.6%) were part of customer
programs (including 6.2 million shares sold for index substitution programs) and
5.4 million shares or 14.6% were sold short. Seg Tables I»-4 and D-5.

41/  SegcChapter Twoof the Study (discussing monthly and quarterly expiration cycles
for derivative products).

3

Asused in the Study, EFPs involve simultaneous transactions in a basket of index
stocks (a "cash" commodity) and index furtures in & noncompetitive transfcr of
ownership between the partics; one party buys the stocks and simultancously sells
{or gives up a long) futures contract while the other party sells the stocks and
simultanpecusly buys (or receives a long) futures contract, See the discussion of
EFP transactions in Chapter Two of the Study,



1. Oper to 10:00

The S3PZ contract opened at 3 2.68 pramium to the cash value of the index. QOver
the first [ive minutes of trading, the value of the premivm declined to less than one
point, The Drivision was able ta identify portfalio insurance related sales of 60 SPZ
contracts at the openiang, 200 contracts between 9:30 and 9:45, and 241 SPZ contracts
between 9:50 and 9:59, accounting for approximately 3.2% of SPZ trading during the
period.

The Gctober Major Market Index ("MMI™) Futures, traded on the Chicage Hoard of
Trade ("CBT"}, expired on the 16th, and as a result the October and November MMI
contracts traded differently during the day. The Qctober MMI contract opened and
traded at premivms from one to three poiats from 9:15 to %40, From 9:45 to %50 and
{rom %:35 to 1000, the Qctober MMI contract traded at a small discount to cash. The
November MMI contract, traded above 115 basis, at times by more than two poinis,
throughout this period. The closest the November MMI contract traded 1o theoretical
value was from 950 to 9:35 when the contract traded approximately one point over

cash. 49/

The index-related trading information compiled by the Dvvision also indicates that
309,500 shares of stock were sold at the NYSE opeoing and 53,300 shares between 930
and 10:00 as part of portfolic insurance programs. In addition, three index arbitrage
sell programs were executed at the opening on October 16, 1987, 30/ These programs
involved short sales ol 1,238,289 shares of stock, One program was executed with KVL
contracts in which 1,065 689 shares of stock were sold shert. The cther programs were
exccuted with SPZ contracts with a total of 220,800 shares of stock sold short. 51/

From the NYSE opening to 9:45, the DIIA rose 12 points to 2367, During this
period, one index arbitrage sell program and two MMI index arbitrage buy programs
were executed. 52/ The sell program invelved the short sale of 87,100 shares of stock
against options on the OTC stock index ("XOC") and was entered at 9:34. The two MMI
buy programs were entered at 9:35 and %39 and involved a total of 80,000 shares of
stock (0.5% of total NYSE volume and 0.7% of NYSE volume in 5&F stocks from %30 to
3:40),

49/ While all of the other major stock index Futures contracts traded at premiums to
cash value during the day, the December expiration Value Ling futures contract
("K¥L"}, traded on the Kansas City Board of Trade ("KCBT®), was the only one
that traded at a dis¢count to cash value throughout the day. During the period
from %30 to 1200, the K¥L futures traded at a discount of more than 2 points
below cash value,

50/ ©One non-arbitrage program was exécuted at the opening which involved the sale
of 1.1 million shares.

31/ These programs compeised the portion of arbitrage s¢il programs that had not
been ¢xecuted on the previous day.

52/ In addition, four non-arbitrage sell programs were reported in this period. A

total of 194,000 share were sold io those trades.
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From 5:45 to 10:00, the DA reversed course, Iosing 13 points {0.6%). Nine index
arbitrage sell programs were executed during this period, involving the sale of 3,010,733
shares (650,000 shares sold short). These programs represented 25% of NYSE volume
and 32.6% of NYSE volume in S&P stocks rom 930 to 10:00,

2.  10:00 to 11:D0

The Division was able to identify portfolio insurance related sales of 966 SPZ
contracts, with this selling comprising 4.3% of total volume. The SPZ futures traded

over 2.0 points above cash value by 10:50, thereafter dropping to approximately a L5350
poiot premium by 11:00.

The Cctober MMI contract traded at small discounts to ¢ash around 10:15 and
10:3¢ but otherwise traded above theoretical value except around !1:00 when the
contract traded at a very slight premium to cash. The November MMI contract traded
al a premium to cash value throughout this period. The value of this premium was
lowest, at only .0 point over cash by 10225 and highest by i9:40, at 2.0 to 3.0 points
over cash.

Six index arbitrage sell programs, one substitution program and one non-arbitrage
sell program for 142,000 shares were enicred between 10:11 and 10:35. Two of these
programs were executed with MMI contracts involving the salc of 64,000 shares of
stock. Both of these programs closed pre-existing arbitrage posgitions, The index
substitution program was cntered at 10:38 and invelved the substitution of 1,294,900
shares of stock for 205 SPZ contracts. Ian addition, three sell programs were exceuted
vsing aptions on the S&P 100 index {("OEX") involving the sale of 439,400 shares of
stock. All three of these programs closed pre-existing positions. The remaining sell
program consisted of the short sale of 400,000 sharzs of stock and the purchase of 104
SPZ contracts. In addition, 680,700 shares of stock were sold as part of porstfelio
insurance strategics.

From 10:11 to 10:36 the DIIA fell 17.5 points ('rom 2360, an intra-period high, to
23425, an intra-period low. Total sales of stock associated with programs constituted
13% of NYSE volume in 5&P stocks fram 10:20 1o 10:30, and L1&% from 10:30 1o
10:40. 537

1. 11:00 to 11:30

The Division has mdentified porifelio insurance reiated sales of only 379 SPZ
futures contracts (3% of total valume) during this peciod. The premium te cash valoe in
the SPZ cantract eroded from 1.5 points at 1 1:00 to a small discount at 11:25. By 11:30,
$PZ cantracts recovered trading at & 1.0 premium to the cash value of the index.

The November MMI contract traded at premivm values excecding the theoretical
value of the contract throughout this period. The November contract traded closest to

53/ Three index arbitrage buy programs were catered during this period, one at 9:586,
one at 5:58 and one at 10:36. A total of 104,000 shares of stock were purchased
and 66 MMI contracts sold in fthese trades. As a pereent of total NYSE velume
from 10:40 to 11:00, buying associated with these arbitrape programs comprised
lewn than onc percend.
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theoreticz] value at 11:125, The October MMI contract also traded at premiums
excecding theareticnl vafue except at 11:25 when the Octaober contrace fell to a discount
to cash value.

Three arbitrage buy programs, five sl programs and twe index substitution
programs were execueted doring this period, 54/ The buy programs were small involving
total purchases of 103,100 shares. Stock sales in index arbitrage and substitution
programs cqualled 3,695,700 shares. 35/ Duriag this period, the DJIA declined 28 points
ta 2319, Total program stock sales comprised 13% percent of NYSE volume in S&P
stocks from 11:20 to 11020 and 12% (rom 11:20 to 11:30,

4.  11:39 to 12:00

Portfolio insurers reported sales of 719 SPZ futures (7.5% of total CME volume)
during this period. Despite these sales, SPZ premiums increased from value below
theoretical value arcund 11:30 ta 2.0 points greater than theoretical values by 11:40 and
therealter. The October MMI coniract traded at premiums in ¢xe¢ss of theoretical
value throughout the period but traded cleose to theorstical value at 1145, The
November MMI contract traded above its theoretical value by more than a point
throughout the period.

On the NYSE, scven arbitrage buy and three scil programs were entered between
F1;26 and 11:55. Five of the buy programs were executed with MMI contracts, and two
were executed with SPZ contracts. The total number af shares of stock purchased in
these programs equalled 706,300 shares or 2.7% of NYSE volumé and 3.9% of S&P volume
between 11:30 and 12:00. Dwring this period, the DJIA rose Fram 2319 to 234] fora
gain of 22 points (0.9%).

5 1200 v 1:00

Portfolio insurance related sales involved at least 758 SPZ futures, or 17% of total
volume from 12:00 to 12;30 and 10% from 12:00 to 1:00. The SPZ contract traded at a
premium throughout this period, from a low value of 0.77 1o a high value of 2.46.

The October MMI contract tradad at a discount to cash value throughout this
period except around i2:25, 12:35 and 12:50. The November MMI contract traded at
premiums 1¢ cash value which exceeded theoretical value For most of this peried.
Around 12:05, 12:20 and 12:30, the Movember MMI contract, however, traded either
below or close to theoretical value.

All four of the arhitrage sell programs and one buy program were entered by
12:35, No additional programs were enter2d from 12:35 to 1:00. The buy arbitrage
program involved the purchase of 229,000 shares of stock, Three of the sell programs
were executed with SFZ contracts with the other program using MMI fwtures. Total
program selling comprised 24% of NYSE volume in S&P stocksfrom 12:30 10 12:40 during

54/  All but onc of the arbitrage sell programs were executed with SPZ futures. In
addition, 650,000 shares of stock were sold short 1a two of these programs.

53/ An additional 20,000 shares were sold in 2 non-arbitrage program in this peried.
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which time the DJIA lost 8 points. No sell programs were entered from 12:40 to 1:00,
and the DJIA recovered 0.7 of a point to 23234,

6. 1:00 ia 2:00

Portiolio insucange related sates involved at Least 1017 SPZ contracts from 1:00 to
1:30, constituting 12.6% of total volume, The SPZ contract traded at premiums to cash
throughout this period except briefly around 1:26 and 1:56. The value of SPZ premiume,
however, neéver exceeded 2.5 points during this period and at times were a5 low as 0.4
poInts over ¢ash,

The October MMI contract traded alternatively at discounts to cash and premiums
in excess of theoretical value during this period. The contract traded at discounts to
¢ash between 1:00 and 1:15, 1:20 and 1:30, and i:45 and 1:55. The November MMI
coniract traded at premiums exceeding theoretical value at all times ex¢ept from 3:00 to
1:10 and 1:25 when the value of the Mitures contract traded at or below thearetical
value.

Index arbirrage program trading was 2c¢tive during this period, hitting the NYSE
in several waves. Three MMI arbitrage sell programs were entered between 1:02 and
1:05, for a 1otal of 124,000 shares when DJIA began its downturn from 23231, An
additional four sell programs were cnicred botween 1:06 and 1209, involving the sale of
439,350 shares. No index arbitrage programs were entered between 1:10and 1:20, during
which time, the DJTA remained essentially unchanged. Ninearbitrage sell programs and
one substitution program were entered hetween 1026 and 1:32, for a total of 3,094,579
shares or 51.7% of NYSE volume in S&F stocks between 1:30 and 1:40. 36/, Frogram
selling continued, with an additional four arbitrage sell programs, a substitotion
program, 3 porifolio insurance program and feur non-arbitrage programs entered from
1:42 to 1:55. 37/ Total pregram selling comprised 14% of S&P stock volume (rom 140 to
1,50 and 2{% From 1:50 to 2:00. Owerall, from 1:30 and 2:00, the DJIA declined an
additional 29 points to 2270.2.

T. 0D 1o 2:30

Partfolio insurance related sales involved at Lleast 1395 SPZ futuess Mrom 2:00 1o
2:30, comprising 9.9% of SPZ volume. The SPZ contract traded at premiums ekceeding
theoretical value during most of this period except at 2:30 when it traded almost one
point below theoretical value, The Detober MMI contract traded at a discount to cash
gxcept around 2:05 and 2:15. The November MMI contract traded at premiums which
exceeded theoretical value axcept from L:15 ta 1120 when it f21l to a small discount to
cash.

Eleven index arbitrage buy programsand eight sell programs were executed during
thiz period. A total of 424 000 shares of stock were purchased in thése buy programs
all of which established new arbitrage positions. A total of 1 488010 shares of stock
were sold as part ol the sell programs. The sell programs were executed with SPZ,

56/ ©One MMI arbitrage sell program for 44,000 shares was entercd at 1:24.

57/ One index arbitrage buy pregram involving the purchase of 280,000 shares of
stock also wis executed during this period.
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FNCI, MMI and OEX contracts. The DJITA recovered 38.2 points during this period
from 22702 to 23084 but stock purchased in index arbitrage buy programs oanly
accounted for approximately one percent of total NYSE voleme during this period.

8  2:30 1o 3:00

Portfolio insurance related sales of at least 693 SPZ futures constituted 8% of
total volume between 2:30 and 3:00. The SPZ contract iraded at brief dis¢ounts to cash
around 2:32 and 300 but othecwise traded at premium values from 0.14 to 174,

The October MMI contract traded 21 premivms greater than theoretical value from
235 to 2:50 and at discounts 1o cash value at all other times. The November MMI
contract traded at premioms greater than theooretical value throughout this period.

The DJIA lost approximately 1t points during this period. Seven index arbitrage
sell programs and two buy programs were éxecutéd during this period. The buy
programs were entered 2t 2:43 and 2:47, and involved total purchases of 80,000 shares of
steck. The sell programs were &ntered between 2:26 and 2:54 (five against SPZ
contracts and two against MMI ¢ontracts). Total program selling comprised 22% of
NYSE volume in S&P stocks from 2:30 to 2:40, rose to 37% From 2:40 to 250, and
receded 1o 21% from 2:30 to 3:00,

9. 300 to 3:30

Portfolio insurers only s0ld 309 SPZ coneracts, or 2.8 percent of SPZ trading
during this period. The SPZ contract traded at premiums exceeding theoretical value
cnly around 3:15. The remainder of the time the coatract either traded at pramivms
below theorctical value or at discounts to cash. The Cetober MMI contract traded at a
discount to cash from 3:00 to 3:05 and at premiums ¢xceeding theoretical value during
the remainder of this period. The November MMI contract traded at premium valugs
which ¢xceeded its thearetical value throughout the period.

Another series of arbitrage s¢ll programs, with fewer non-arbitrage programs, hit
the NYSE duriag this period. Total program selling comprised 29% of 3&P stock volume
from XG0 to 3:10, rising to 44% from 310 te 3:20 (when the DIIA fell 23 points to
22749, then receding to 9% from 3:20 to 3:30, 58/

10. 3:30 to Close

Portfolio insuranée related sales of 1510 SPZ contracts comprised 7.6% percent of
tatal SFPZ volume during this period. The SPZ contract traded ar discounts 1o ¢ash
from 3:34 to 3:53 and briefly at a premiom greater than theoretical value at 3:55 but by
4:00, the SPZ contract again was trading at a discount to ¢ash value,

The October MM contract traded at poth substantial discounts and premiums to
thearetical value over this period. The November MMI contract traded at a discount to
cash value from 3:40 to 3:50 2nd by 4:00.

58/ Three buy programs £xccuted in this pericd comprised total purchases of 124,000
shares of stock and sales of 79 MMI contracts. Two of these programs were
entered at 311 and one at 3:13.
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NYSE volume was heavy during thiy period with more than 53 million shares of
stock traded. Arbitrage-related sales of stock were heavigst as the DJIA dropped over
30 pointy from 330 1o 3:50, and abaced somewhat as the market recovered points
therealter. Specifically, 650,000 shares were sold by arbitrage programs from 3:30 1o
3:40, 5,7 million sharcs (and an additional 300,000 shares for substitution programs) were
sold from 3:40 to 3:50; and 3 million shares (and L.l million shares for substitution
programs) were told from 3:50 to the close. Fn addition, the discount in the futures
arcund 3:30 also apparently caused at least some portfolic insurance users to $21! stocks
instead of the normally cheaper futures. The Division has identified 1.7 million shares
of stock a0ld as part of portfolio insurance strategies during this pericd. Total program
selling comprised 25% of S&PF stock volume from 3:30 to 3:40 and hit a daily high of
68% from 3:40 to 3:50.
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TRADING CHRONOLOGY FOR OCTOBER 19

On Monday, October 19, 1987, the nation's securities and index futures markets
suffcred their worst decline in history, The negative investor sentiment created over
the previous week was reflected in 8 broad-based sell of f throughout the day on the
19th, and developed into near panic selling by the end of the trading session.

On the NYSE, massive sell orders inundated specialists and shattered records set
just the week before. Daily volume of 508 million shares almost doubled the October 16
record, and the 16th’s record 108 point drop in the DJTA was éxceeded in the First hour
of trading. For the day on the 19th, the DJIA sustained a 22.6% loss, Falling 508.32
points to closc at 1,738.40. The NYSE composite index declined by 13.2%. The sell-off
was 30 widespread that declining issues led advancing issues by an wnprecedentsd 40-
to-1 margin,

This heavy s¢ll pressure was not confingd to the NYSE, On the Amex, volume
surged o 35.4 million shares, and the exchange's composite 1ndex plunged to 252.5, a
drop of 41 points or 12.7%, Similarly, the NASDAQ composite index dropped 46 points
to close at 360.2, a Joss of 11.35%, on volume of 222.9 million shares,

In the derivative markets, the sell-off was cqually devastating. The CME's
market in the SPZ futures plunged 80.75 points to close 2t 20150, Thiz 28.6% dectine in
the SPZ futures outpaced ¢ven the 22.6% drop in the DJIA. The MMI futures declined
43.70% and the most popular index option for retail investors, the CBOE's S&P 100 index
("OEX") contract, experienced a loss of 21% of the value of the underlving index. 39/

I. Summary of Market Movemenis

The markets’ turmoil was evidenced firstin heavy selling on foreign markets priet
to the opening of trading in the US. On the Tokyo Exchange, the Nikkei index closed
down 2.35%, and sclling gained momentum during the trading session in the London
market, with the Financial Times - Stock Exchange 100 Share Index ("FT-5E 100" index)
clogting down 10.84%.

This keavy 3¢l pressure was ¢videnced First in ULS. in the index futures markets,
Qo the CME, the SPZ futures opened at 261,50, down 20.75 points from Friday™s close.
In the stock markets, large sell order imbalances at the NYSE overwhelmed specialists,
delaying openings for a pumber of bellwether stocks, making calculations of most major
stock indexes next to impossible. By 10:00, 95 S&P stocks, rcprescenting 30% of the
index valug, were still not open. By 10:30, 11 of the 30 stocks in the DJIA were still
closed. While some calculations using prices I'or stocks alrzady opened showed a 94
point deop in the DJIA by around 10:30, the actual decliae was probably closer to 200
points. The markets stabilized somewhat by 11:00, and the SPZ discount receded to a
slight premivm to cash while the DJITA recovered over 60 points by neon, However, the
SPZ discount reappeared and prices on the NYSE deteriorated somewhat between 12:00
pnd 1:00, and again between 130 and 2:15. Finally, a 51 point rally around 2:15 te 245
was followed by the SPZ discount spiking to approximately 19 points after 2:50 while a
precipitous 252 point plonge in the DJIA resulted in it closing at 1738.40.

5%/ Beczuse the October gontracts in the MMI futures (and options} expired on
October 16, the decline discussed above relers to the November contracts.
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Until about 11:00 to 11:30 oo the 19th, the difficulty io obtaining firm stock
prices and the resulting unreliability of index valuations made trading in the derivative
markets chaotic at best. Although the SPZ utures appeared to have opened at over a
20 point discount to cash, most market professionals indicate that they recognized that
the actual discount was considerably 1ess becavse of the aumber of NYSE stocks which
had not opencd. Nevertheless, as demonstrated by Tables 2-1 and 2-2, the SPZ discount
tkroughout the remainder of the day was of a different nature than during the weck
before, with the October 19 discount being chronic and much larger than the prior
week's. 80/ While the volatility of the markets on that day made any comparison of
futures and stock prices diffigult, the trading strategies of market professionals on the
19th clearly were based upon the assumplion that there was a significant (Gf
indeterminate} discount in the (utures market. Asa result, significant numbers of index
arbitrage programs were effected throughout the day. 1n addition, as discussed below,
many vsers of portfolicinsurance strategiesshif'ted from futures transactions to directly
liguidating their stock portfolios.

IL  Breakdown of Tradlng

It is cbviously not possible to reconstruct all selling which occurrad on October
19. The data received by the staffl indicates that the selling on the NYSE was broad
based, with institutions accounting for approximately 50.75%, retail public 33.3% and

40/ It has been widely noted that the apparent substantial discounts in the futures
market on October 19 and 20 were more apparent than real once the number of
delayed gpenings are taken into account. In an effore to evaluate this concern,
the Commission's Directorate of Economicand Policy Analysts ("DEPA")analyzed
the "reported” 5&P 500 value in half-hour increments during October 19 and 20 in
comparison to two implied S&P 500 valugs, i.g, S&P S00A recomputed the S&P 500
value assuming that halted stocks declined in value equal to those stocks which
had opened and S&P 500B recomputed the S&P 500 value using the value at which
the halted stocks acteally did open. Sgc Tables 2-1 and 2-2. Thesc charts
demonstrate that between 9:30 and |1:30 ¢n October 19 the “reported” S&P 500
value oversiated the degree of the discount. Fer example, at 10:00 the "reported”
S&P 500 value was 273.17, although the SPZ was trading at 261.50. If, bowever,
the reported value is adjusted for the %5 stocks which were not yet opened
{representing 38% of the S&P 300) the adjusted S&P 300 value was 259.88. By
11:30 the "reported” vajue (263.85) had achizved approximste parity with the SPZ
{265.50) and the adjusted value (263.33) was roughly eqgual to the "reported® value,
with only | 8% of the S&P valuve {12 stocks) not yet open. Thus, from 11:30 on
{when all the SPZ 500 stocks were open) the SPZ discounts were real and
substaatial. Indeed, by 1:30 the SPZ was trading at a 22 point discount to cash,
The persistence of thess diseounts i highlighted by activity on October 20, At
2:30 the SPZ opened at 22500, by 11:30 it had declined 15.1% to 192, & 30 point
discount to cash, even adjusted for the 38 S&P 500 stocks (1 1.4%) which kad not
opensd. This is not to say that, for purposes of arbitrage trading, the dilTerence
between the "reported” and actwal S&FP value was tnsignificant on the E9th.
Indeed, such differences, in ¢onjunction with wide bid/ask spreads in the Totures
markets, did impair the ability to effect arhitrage transactions.
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proprictary trading 16,0% of the tota? activity surveyed. 61/ The most consistent source
of sclling pressurs throughout the day also was From institutional agcounts, whether for
portfolig iasurance, mutual fund liquidations, margin liquidations, and selling by Foreign
accounts. In particular, this institutional selling, when combined with index arbitrage-
related selling, almost certninly accounts for the vast majority of opening volume on the
NYSE. This carly institutionel selling, in turn, appears to have developed as a direct
result of the market decline of October 14-16.

The most significant factors during the afternoon market downturn appears to
have been the convergence of stack selling from index arbitrage and portfolio insurance
stratcgics around 1:30 to 2:00, end continuved selling from porifolio insurance strategics
therenftes,  While the Division's review is unabie ta provide the same level of
specificity for trading in the final hour of the October 19 trading session, it appears
thatcontinued institutional selling, combined with the near exhaustion of market-making
capacity on the sccurities and lutures markets and the uncertainty created by the

number of DOT erders lacking “fill” reports, 62/ all contributed to the panic selling
before the close.

The (ollowing sections describe several of the factors which appear to have been
significant in the market decling on the 19th.

A. Portfolle Insuraoce

First, portfolio insurance related Futures selling was significant throughout the
trading day, accounting for at least 16.7% of total SPZ volume. Specifically, while sell
pressure directly attributable to portfolio snsurance strategics which we have been able
to identily represented only 5.6% of SPZ volume (rom 9:30 to 16:00, it grew 10 32% from
10:30 to 11:00, and 25% from L1200 to 1:00. While Fotures selling from portfolio
insurance providers was not particularly concentrated, this persistent sell pressure
appears (0 have “overhung”® the market throughout the day, making a sustained price
recovery in the futuras difficult. 63/ In addition, significant stock selling pressure hit
the NYSE periodically en the 19th in “programs" as part of portfolio insurance
strategies. AL discussed above, pertfolio insurance strategies generally employ sales of
futures contracts as the preferred vehicle to reduce equity exposure in a declining stock
market because ol the Tutures normally lower transaction costs. Some strategies,
however, provide for the alternative of reducing equity through stock sales, either in
licu of futvres transactions or as a suppiement, il this alternative sppears more
efficient. The chactic conditions on the futures and securities markets on the close on

&1/ The Division was able to use the trading information submitted by 20 of the most
active broker-dealers during the October market break to account for
approximately 378.3 miflion shares of selling (62.2% of NYSE volume)} on October
19, A substantial componeat not accounted for by these nombers 15 trading
activity by specialists. The percentages of instituticnal, retail, and proprictary
selling ¢cited above and throughout the Chapter and Chronologies are derived from
this sampling of broker-dealer data {cross-checked apainst audit trail data),

Sge Chapter Three.

B B

The daily graphs ia Appendix D show the relationship between portfolio insurance
Futures selling and total 3PZ volume oa the CME thraughout the trading s2ssion.
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October 16 and the opening on October 19 evideatly iafluenced some users of these
strategies to implement this alternative. 64/ The Division identified coc major peasion
fund that sald 27.3 millioa shares on October 19 to supplement its Tutures sales (the
fund also sold a total of approximately 7,000 SPZ contracts on the t6th and 19th). This
seliing hit the Exchange floot throughout the day (after L1{:30) as 2 million share
programs. 1n fact, had market conditions permitted, the fund's insurance strategy would
have indicated sales of at least an additional 27 miiliop shares in the final hours of the
15th, §5/ Owerall, the Division's review lound that at l=ast 39 million shares of
institutional selling hitting the NYSE floor as programs, in fact, were attributable to
portfolio insurance strategizs — and that this form of s¢lling was at least a5 significant
{intcrmsof aggregatesell pressure)as seiling programs from index arbitrage strategies.§6/

B. Oiher Futures-Related Trading

The Division's findinge concerning the significant level of portfolic insurance
futures s=iling on the 1%th i3 consistent with the CME's analysis of this activity.
Cverall, the CME Found that most of the selling in the SPZ Futures on October 19 was
institutional io nature, While there was a considerable amount of activity by floor
members and more speculative accounts, 67/ this encompassed both buying and seliing
and, as over the week of the L2th, resulted in most of these accounts maintaining mors
or less flat positions.

C., [odex Arbitrage and Substitulion

The discounts between the price for the SPZ futures on the CME aod the
underlying S&P stocks on the NYSE also brought in significant sejl arbitrage programs.

84/ The money managers interviewed by the Division indicated that they recognized at
the time that the apparent "discount” in the Mutures markets oo the moroing of
the 19th was at least partially a function of the failurs of many S&P stocks to
have opetned on the NYSE, Nevertheless, this situation influenced their decision
to employ stock sales as a prudent supplement to fulures fransaciions.

63/ Instead, this program was halted shortly alter 2:00 on the 19th, Market
conditions, however, permitted the sale of an additional 9.9 million shares on the
NYSE on October 20.

&6/ Ia combination with index arbitrage and other programs identified, the Division
has been able to account For approximately 98.9% of the 79.7 million shares of sell
volume routed to the NYSE through DOT by the List system on the [9th, O the
total of &9 million shares of pragram selling on the 19th identified by the
Division (including volume sent thrgugh DOT with proprictary systems other than
List or sent by phone to the NYSE [loor) 77.5 million shares (B7%) were sold
either az part of portfolio insurance strategies or index arbitrage. The remaining
13% of program selling consists of additiona? institutional activity.

61/ For example, on October 19 ane large speculative account bought almost 5,000
SPZ futures, considering them underpriced. The TME's analysis shows that
speculators were hoth buvers and sellers of futores on the 19th and 2Gth. See
CME Preliminary Report, chart of change in pogitions of large traders, lollowing
p. 28,
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Overall arbitrage pregrams accounted for selling of approximately 37.6 million shares
{8.8% of NYSE volume in S&P stocks) on October 15. OF the total erbitrage-related
sclling on the NYSE, 68/ 2.4 millico shares (25%) were sold short, §9/ and 19 million
shares (50%) of the 37.5 million shares were sold for customer accounts, including 2.8
millicn sharey sold as index substitution. 70/

While the agpregate amount of arbitrage-related selling was smaller on a
percentage basis than during Cotober 14-16, arbitrage programs may have played a
significant role in the market decline. Because the discounts which appear during
market downturns are calculated and acted upon almost simuitaneously by a oumber of
well-capitalized Firms and some large institutional invesiors, arbitrage programsoften hif
the market as highly concentrated selling pressure which may further speed the drop
stock prices,

The pericdic sell pressure From portfolio insurance related programs and meore
concentrated arbitrage sell programs some¢times hit the NYSE simultansously, Total
prograte sclling reached ¢xtremely high levels during several market downturns oa
Cctober 19, accounting for 61% of 5&P stock volume from %:30 to 9:40, 83.4% from 1110
to 1:20, and over 60% during two intervals between 1:30 to 2:00.

I, Mutual Fund Redemptions

The Investment Company Institute ("IC1Y) conducted a survey of its members’
redemption experience and trading activity during the market break. While the data
indicated that redemptions increased on October 16 and 19, only approximately 2% of
cquity fund shares were redeemed on these days and at most funds redempeions were
met Crom available cash reserves. However, 3 signilicant amount of selling involved the
liguidations of one major mutual Fond complex. This complex sold a total of 25.8
millich shares on the day, with orders to sell 17.5 million shares entered before
10:00. 71/ The ICI survey indicates that most mutual funds maintained a sufficient cash

&8/ The only Londgn EFP reported on the 19th also contributed to concentrated
arbitrage sclling at the opening. That EFP was for 3.25 million shares, which a
customer sold short to a major US. broker-desler prior to the NYSE opening.
This broker-dealer then sold this position (viewing it 8s a long position) as part
of an index arbitrage program on the NYSE opening.

§9/ Ao additional 3.3 million shares were sold short for two customer accounts as a
hedge for short index Futures and options positions which were "frozen” pending
liquidation.

70/ Ses Tables D-4 and D-5.
11/

Unlike most program orders, which are sent to the NYSE floor in concentrated
packages via the exchanpe’s automated order-routing systems, this fund expected
the firms handling the arders 1o "work the orders” in segments to maximize the
prices received to raise cash for redemptions. The impact on stock pricen af
these scll orders, therefore, is more difficult to quantify for selected 10 minute or
30 minute intervals than is the case for program orders. Fer example, the fund
estimates that slightly less than one-hall of its sales entered before 10:00 were
executed before 10:00. In addition, the fund has represented that the level of its
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balance to absorb redemptions occurring over the weekend. This major fund, however,
had a poliecy of being fully invested and, therelors, was forced to effTect substantial
sales to respond to weekend redemptions as well as contributed additional redemptions
on Monday. Data regardinag other funds on that day indicated that they were, in the
agEregate, net buyers, 32/

E. Margin Calls

Relatively little selling occurred throoghout the day as a resnlt of forced
liquidations of customer margin accounts. As dizcussed in detail in Chapter Five, the
staff’s survey of the 28 most active Firms indicates that the responding firms sold at
most around T millioo shares (3% of NYSE volume) 73/ on Gctober 19 as biquidations to
meet unpaid customer margin calls. It appears reasonable, however, to assume that a
sipnificant amount of customer stock positions were sold by customers (23 opposed to
Firms) in order to raise cash [or both securities and futures margin calls, although the
level of this selling could not be quantified by the Firms contacted by the Division,
¥While we are not able to pinpoint the distribution of those sales throughout the day,
the staff belisves that it is likely that maay of those zales occurred at or near the
opening of trading.

F. Foreign Selllag

Finally, a pumber of persons interviewead by the staff from the firms’ iostitutional
szies and bleck trading desks indicated that they believed there was substantial Foreign
sclling in the morning of October 19, Although a few Firms indicated that there was
significant selling by Japanese investors, most Firms stressed that the bulk of foreign
s¢lling came f'rom Europezn investors, a trend which supposedly had begun earlier in the

trading on the 19th, under 4.5% af total NYSE volume, was not aberrational since
the fund™s transactions constituted roughly 3.6% of NYSE volume in October 1987
aénd ranged up to 4.4% in July 1987. Nevertheless, the magnitede of this fund’s
s¢il orders on the 19th and the fact that most of this activity was concentrated
on the sell-side¢ indicate that it did play a significant rolc lor the day.

12/ &e¢ Letter to David 5 Ruder, SEC Chairman, from David Silver, 1C1 President,
dated Nowvember 24, 1987, More detailed fund infTormation was separately sent to
the RDivision. The Commission staff conducted limited inspections of 52 non-1CT
member funds and found that the redemption and portfolic sales activities of
these fuads were gencrally less, percentage-wise, than that reported by the [CH
For its member funds.

13/  Firmsreported that margin liquidations on the 191th totaled $293 millioa, but conid
not determine which types of stocks were sold in these liguidations. Accordingly,
the Divisien is unable to determine what percentage of margin Yiguidations were
NYSE stocks. Even if the assumption was made that all of this $293 million
inveolved NYSE stocks, and a $40 per share price is used, this translates to 7.3
million shares.



A-31

monfh and_lculernt:d oo the [9th and 20th. 74/ Quantifving the amount of such
foreign selling is extremely difficult because much of the activity is settled through LS.
banks, and, therefore, can not be casily distinguished from activity by U.S. institutions,
Nevertheless, through examining settlement information from the Depository Trust

Company ("DTC™), the stall ideatified four major sell pragrams in U.S. stocks through
foreign banks totalling over B miliion shares.

Perhaps as signilicont as any foreign selting during October 19, was the drying up
of foreigh buying interest. Traders at one major Firm indicated that buying interest
from Japan had been a significant suppert to the market in 3987, On October 19,
however, they indicated that any Japaness buying iaterest entirely disappearsd.

{II. Timing and Magnitude of Index-Relsted Trading

The following section of the chronology provides a detailed account of the

tnteraction of the various types of index-related trading strategics during key periods of
the October 19 trading session.

A. Open to 10:00

Al indicated above, heavy sell pressure on the CME caused the SPZ to open down
over 20 points. Of this sell pressure, the Division has identified orders for at least 319
SFZ contracts as part of portfolio insurance steategies, and an additional 767 SPZ
coatracts were sold betwesn 9:30 and 10:00 by portfolio insurers. These partfolio
insurance sales of 1086 SPZ contracts constituted 5.6% of total SPZ volume during this
period,

The appatent digcount of over 1) points between the SPZ contract and the cash
valuae of the index {and an over 1i point discount to the index"s theoretical value)
continued through 10:00, creating & theoretical opportupity for sell arbitrage. 75/ The
Drivision identifisd [0 arbitrage scil programs during this perigd involving the sale of 4.8
millicn shares. 76/ The Division also identified ten sell programs which did not invelve
arbitrage. These additional programs accounted far over 3.5 miliion shares ef selling,
ingluding at Jeast 300,000 shares sold ss part of portfolio insurance strategies. Taotal
program sclling comprised approximately 36% percent of total NYSE volume {rom the
Opening 10 940 = or over 61% of NYSE volume in S&P stocks.

74/ In a news account, a treder indicated that the igvel of selling by both Japaness
and Eurcpecan investors required pre-clearance by his firm. Sgg Smith, Swariz &
Andery, Black Monday, What Really Ignited the Market's Collapse After Its Long
Climb, Wa]l St I, Dec. 16, 1987, at 20.

215/  Other stock index futures also opened at discownts to cash value. During the
period from 9;30 to 10:00, SPZ contracty centinued to trade at more than a 1Y)
poiot discount to cash value while the discount in the Major Market Index
{"MMI") futures coatract increased to more than 16 points.

76/ Six of these programs invoived short sales of 2,061,400 shares.
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B 10:00 to 10:30

The heavy sell pressure continued on the CME, The Division identificd at least
2002 SPZ futures sold as part of portfelio insurance strategics between 10:00 and 10:30,
or 13% of total SPZ volume. Dwuring this time the discount on SPZ contracts had
increased te 1B points, receding to 12 points by 10:30, 17/ In response to thess
continuing discounts, 13 arbitrage sel! programse, totaling over 8 million shares, were
executed during this period. 78/ These programs comprised 37% of NYSE volume in S&P
stocks Crom 10:00 to 10:10, and 33% from 10:)0 to 10:20.

C. 10:30 to 11:0D

Users of portfolio insurance strategies sold at least 3317 SPZ contracts, with
these sales of SPZ contracts fairly evenly distributed throughout this peripd. Perifolio
insurance sales equatled 32% of SPZ volume in this half hour, The continued existence
of substantial discounts to cash value which existed in the major stock index futures
contracts at 10:3¢ brought in four additional index arbitrage sell programs for 2.1
miliion shares of stock. 7%/ Also during this period, the partfolio insurance related sell
programs discussed above began o hit the NYSE, with one program sending "waves” of
sell orders of over 2 miliion shares gach for 5&P stocks. Two such waves hit between
10:30 and 1i:00. Thus, total program selling constituted over 35% of S&P stock volume
from 10:30 to 10:40 and 20% (rom 10:40 1o 10:50.

. 11:00 to 11:50

Partfolio insurance selling invalved at least 3151 SPZ contracts, or 22% of SPZ
volume from 11:00 o L1:30. 80/ Discouats in the SPZ reappearcd during this pericd
with the contragt (rading from premiums above theoretical value at 1 1:00 1o 2 3 point
discount at §1:50. Similarly, during 1his period, the MMI November contracts moved
from a 17 point discount at 1:30 to a 3 1o 5 porat premium. As a result, 13 buy
arbitrage programs were executed during this period, eleven using MMI contracts of
these premiom values, one using SPZ contracts, and one using L¥L contracts. The total
amount of stock purchaszed as part of these programs equalled 2.1 million shares.
¥Yolume oo the NYSE during this period was particularly heavy with over 93 million
shares traded. Program purchases comprised 2.3% of tatal NYSE volume and 3.1% of
S&P stock volume.

1/ MM and KVL contracts also traded at increased discounts to ¢cash values during
this period although no portfolio insurance sales were effTected in either ol these
contracts during this period. The MMI traded at an average discount to cash of
approximately 17 points and KVL recovered from a 17 point discount to cash
value at 10:20 to a 10 point discount.

In two of these programs, 1,473,179 shares of stock were sold short,

€ &

In addition, three boy programs were executed wsing MM contracis as MMI
recovared from s 17 point discount to cath value toa 3 to S point premium. The
MMI buy programs were ¢ntered from 10:54 to 10:55 consisting, in total, of the
purchaze of 280,000 shares af stock.

2@/ Portfolioinsurance providers sald an additional 290 SPZ contracts from [ 1:3010 11:49.
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E. 11:50 to 12:00

From 11:50 to §2:00, users of portiolio insurance strategies sold at least 120 SFZ
contracty and an additicnal 868 contracts at 12:00. The SPZ moved to a discount which
by 12:00 exceeded 8 points. 81/ The reappearance of discounts resulted in arbitrage sell
programs for approximately 900,000 shares and 2 million shares of selling for portfolio
insurance strategies. With an additional 600,000 shares sold in non-arbitrage programs,
tutzl pzrggram selling constituted over 30% of NYSE volume in S&P stocks between 11:50
and 12:00.

F. 1200 10 1:00

Portlolio insurance strategies sold at least 2695 SPZ contracts (45.1% of total SPZ
volume for this period) from 12:00 to 12:30, during which the SPZ contract remained at
an average 5 point discount to cash vaiue. 32/ At least 1100 SPZ contraces (11.9% ol
totel SPZ volume) were sold as part of portfolio insurance strategies between 12:30 and
1900, The discount to cash value continued to exist in the SPZ contract during this
period, although, by L:00, SPZ was trading at less than a four point discount te cash
value. §3/ As 8 result of the continuing discounts, sell arbitrage programs were ¢xecuted
throughout this period. This selling involved approximately 7 mitlion skares. In addition,
approximately 9 millioo shates of stock were sold in portfolic insurance strategies.
Total program selling ranged from a low of 13% of S&P stock volume between 12:30 and
12:40 to a high of 46% between 12:50 and 1:00.

G,  1:00 tp 1:30

Portfolio insurance reiated sales of at least 1868 SPZ contracts comprised 17% of
the total SPZ volume from 1:00 to 1:30. Although the SPZ discount initially receded to
less than 3 points, it increased to more than 10 poines by 1:30. 84/ As a resvlt,
arbitrage programs sold around 4.3 million shares, with 492,100 additional shares sold as
index substitution. Finally, over 4 millicn shares were sold as part of portfolio
insurance strategies. Total program selling in this half hour rose frem 12% of S&F

81/ The MMI contract alternated between small discounts and premiums to cash [rom
11230 te 12:50, thereafter trading at an increasing discount to cash value which by
12:00 was approximately 5.00 points.

83/ The KYL and the NYF contracts also teaded at consistent discounts to cash value
throughout this period although no portfolic insurance sales were executed with
these contracts. In contrast, the MMI contract briefly traded at a premivm 1o
cash value from 12:05 to 12:15 belore falling to a discount by 12:30. No portflolic
insurance strategiet were implemented using MMI contracts during this period.

$1/ In contrast, MMI traded at a slight premium to cash value from 12:50 ta 1:00,
although the MMI contract traded at a discount to cash value from §12:30 to 12:30,

84/ The discount fo cash valuc in 811 of the cther stock index Futures contracis, with
the exception of KVL, moved in 3 manacr similar to the SPZ contract during this
period.
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stock volume between 1:00 and 1:10 to 63% between 1:10 and 1:20, and receded to 46%
from 1:20 to 1:30.

H. 1:30 ta 2:00

The Divigion idenrified sales of at least 2239 SPZ futures (17% of total volume)
[rom portfolio insurance strategies duting this period, when the SPZ discount to cash
increased to more than 17 points. §5/ Stock selling from arbitrage and substitution
programs involved 2.5 million sharesand one million shares, respectively. Anadditional
B.% millicn shares were soid as part of portfolio insurance strategies. Total program
selling comprised 61% of S&F stock volume From 1:30 to 1:40 and 60% From 1:50 to 2:00.

L. 2200 to 2:30

Portfolic insurance related sales involved at least 206% SPZ contracts {21% of
total SPZ velume) during this period. Despite portfolio insurance setling, the discount
to cash value in SPZ contracts declined to less than 15 points by 2230 from more than
17 points. In contrast, however, the discount for the MMI futures, in which no
portfolic ingurance selling was identified, declined to approximately 5 points by 2:30
from over 10 points. Arbitrape-related stock selling abated to less than B00,000 shares,
comprising only 5.8% of 8&P stock volume from 2:00 1o 2:30.

J. 230 to 3:00

At least 2179 SPZ Futures (23% of total volume) were sold in portfelio inserance
strategies during this period. The discount in the SPZ contract had receded to less
than & poiats by 2:35 but therealter steadily increased, trading at a discount in £xcess
of 19 po:nts by 3:00. 85/ Arbitrage and sphstitution programs sold approximately L6
million shares between 2:30 and 3:00, 87/ with an additional 1.7 miilion shares sold in
noe-arbitrage programs. 88/ Total program selling rose to 24% of NYSE volume in S&P
stacks from 2:50 to 3:00.

K. 300 t0 3:30

At least 971 SPZ contracts {8.6% of total volume) were sold in portfolio insurance
strategies during this period, when the discount in both MMI and SPZ contracts daclinad
by more than 5 points. Arbitrage and substitution programs sold approximately 1.5
million shares and 630,000 shares, respectively, in this half hour. Portfolio insurance
strategies sold an additional L6 million shares, and other programs sold around 300,000
shares. Yolume on the NYSE was particularly heavy during this period (46 million
shares in tota), 33 million shares for S&P stocks), with total program selling comprising
ofly 12% of S&P stock voiume.

Discounts on other stock index Futures contracts also increased over this periad,

The MMI contract bricfly traded at a small premium but by 2:40 was trading ata
discount to cash value of approximately 10 points.

Of these sales, 886,000 shares were 301d short

EE B E

Of these sales, 650,000 shares were sald shert.
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L. 33 to Closs

The Division identified st least 2637 SPZ futuret sold as part of portfolic
insurance sirategies from 3:30 o 4:00 and 633 SPZ coniracts from 4:00 to 4:15,
comprising 15.9% of total SPZ volume during this 45 minute period. The discount in the
SFZ contract declined by approximately 8 points by 3:35, closing the dey at B & point
discount to ¢ash vzlue. 8%/ Arbitrage programs sold approximately 1.3 million shares
from 3:30 to the NYSE c¢loss. Much more significant, over 3 million shares were sold as
part of portfolio insurance strategics and 4.3 million shares were 3o0ld in other programs
- including 2.6 million shares 301d short. These short saleés evidently were involuntary
customer sales to hedge long index futures and options pesitions in “frozen accounts”
for futures/options traders, NYSE voluate during this period wasextraprdinarily heavy
with 63 million shares traded. Total program sclling constituted over 36% of S&P stock
volume from 3:30 to 3:40 and almost 32% from 3:40 to 3:50.

89/ In contrast, the disccunt on MMI contracts continued to increase after 3:30
{alling to a 34 point discouat to cash valuc by 3:50. By 4:00, the discount on the
MMI November conteact receded by 24 points closing the day at a discount to
cash value of less than LD points.






OCTOBER 20







A-37

TRADING CHRONOLOGY FOR OCTOBER 20

Tuexday, Geiober 20, 1987, 3aw 8 continvation of the extraordinarily high volume
and volatility of Menday. Unlike October 19 hewever, price mavemeants resemble a
reller coaster demonatrating both tremendous eervousness on the part of market
participants and the £xhaustion of market-making capacity ca virtuatly all stock and
derivative markety. As a resuit the securities and futures markets reached a point,
around mid-day, when heavy sell pressure almost ovearwhelmed market-making capacity in
both the securities and futures markets, As a result, trading in & large number of
NYSE securities were halted and most derivative merkets ceased trading. Arcund this
time, however, the convergence of a number of factors, incleding news of pending
corporate buy-backs of stocks and assurances of sources of liguidity for NYSE
specialists, as well as the dissipation af stock sclliag and the return of intangible
butlish invesiment sentiment, resulted in a2 remarkable market recovery. The DIIA
gained around L18 points (6.3%) from 12:20 to 1:00, maintaining a £02.27 point (5.838%)
recovery for the day, closing at 1,341,010 on record NYSE volume of 6137 million shares. 90/
This recovery, however, did not extend to the Amex and NASDAGQ markets, which closed
down B.64% and 9%, respectively.

I Summsry of Market Movements

The bearish investor sentiment of the }9th continued to be evident in trading on
major foreign markets: the Tokyoe Nikkei index ¢losed down 14.90% and the London FT-
SE 100 index closed down 12.22%. Notwithstanding downward trends in the foreign
markets, prices on both the leading U.S. index futures market {the CME) and securities
matrket (the NYSE) opened sharply higher. The SPZ Tutures an the CME opened up
23,50 points at 225, and quickly rose another 16 points to 241 by 951, trading at a
premium to the index stocks of up to 10 points. Trading oo the NYSE began with the
DJIA rising to 1,9357, up 157.30 by 10:28.

Heavy sell pressure on the CME, howeaver, ¢caused SPZ prices to decline, trading
by about 10:00 at a slight discount to cash as the DJIA peaked. Despite the relatively
tow level of index arbitrage, 91/ the DJIA fell 227 points by 12:21. As discuszed in
more detail in Chapter IV of the Study, this renewed sell pressure severely sirained
market-making capacity on the NYSE. By 12:30, trading had been halted due to order
imbalances in 145 NYSE stocks (including 77 stocks in the S&P 500, representing 24.6%
of the index value), and the NYSE Chairman informed the Chairman of the Commission
that he wasconsidering closing the Exchange. Meanwhile, the combination of continued
heavy sell pressure on the CME 92/ and halts in trading for such g significant number
of S&P stocks caused the CME to halt 3PZ trading. Options and futures exchanges

B/ This volume ligure, which is larger than the often cited volume of 508,120,000
sharcs, i1 derived from NYSE andit teail tapes.

9]/ The Division"s review indicates that the voluntary restrictions placed by the NYSE
on member firms' use of the Exchange's automated order-routing systems {or both
proprictary and customer index-arbitrege program trading resulted in thess
atrategies playing ncgligible roles on this day.

92/ The S3PZ had Fallen 57 points from its carly peak o 183.00 by 12:15.



A-38

halted trading all other index Mutures and options at this time with the exception of the
MM traded on the Chicage Board of trade ("CBT").

During an interval of about 20 minutes, beginning a1 approximately 12:30, the MMI
Futurcs staged an cxtraordinary 90 point rally, rising from a dizscount of about 60 points
toa 12 point premium. Atthattime the DJIA recovered 1262 points to 18349 by 111293/
While the rise in the MM1 may have had a psychoiogical impact on stock prices it
appears to have had no direct el[fect on trading on the NYSE. During that time period
only cne small arbitrage program was effected ¢mploying the MMI.

When the CME then re-opened, the rally on the NYSE faded, with the DJIA
falling back 2 peoints in 27 minutes, The SPZ traded ar a discount 1o cash of more
than 1& points, increasing quickly 1o over 31 points with the onset of the decling in
stock prices. Shortly after 2:00, the DIIA staged a third rally of nearly 170 points to
1,920.3 by 153, but declined about &0 points to 1,841.01 at the close, up 102.27 points
for the day.

II. Breakdown of Tradiog
A. Portfolie Insuranoce

Overall, it appears that portfolic insurance lotures and stock selling played a
significant role on the 20tk in dampéning orice recoverics in bhoth markets. In
particular, sell pressure on the CME from portfolio insorance strategics reached its
highest level [or the October Market Break accounting for at least 28,2635 contracts, or
25.5% of total SPZ volume an Getober 20, This portfalio insurance appears 1o have
been a substantial ffactor in moving the SPZ price 10 & discount to cash valee a number
of times during the trading day. For cxample while the SPZ opened at a substantial
premium to Fair value, that premium was dramatically reversed to a slight discount by
approximately 10:00. During this period, portfolio insurance strategics accounted for net
sales of 4887 contracts, or roughly 25% of SPZ volume during this period. Portfolio
insurance stratepies accounted for an additional 2,719 net sales of SPZ contracts
between [10:00 and 10:30 as the discount to the cash value increased in excess of L6
points and the DJIA began its plunge from the high of 193570, For the next houor,
while the DITA declined by over 170 points, portfolic insurance accounted for inexcess
of 34% of SPZ sell volume,

In addition, the portfolic insurance stock selling which had reached 39.9 million
shares on the 9th continued on Cetober 20, but at a reduced level, totaling 10.5 million
shares or 1.7% of WYSE volume and 2.4% of S&F volume an the 20th.

83  Asdiscussed in detasl i Chapter Three of the Stody, the Division’s analysis of
index-related trading during this period does not provide any direct evidence to
support press allegations that MMI lMNutures were used to manipuolate the prices for
bellwether NYSE stocks to turn the market around. 1t is not passible 1o quantifly
the ¢ffect on market psychology, hawever, of the price rise experienced at that
moment of time in the MMI index.



A-39
B. Imdeéx Arbltrage

Prior 10 the opening of trading oo Ogtober 20, the NYSE requested that its
members ref rain from using the DOT LIST procensing fepture to route index arbitrage
programa to the NYSE floor, Oa October 21, the NYSE alsc requested that firms
refrain from effecting proprictary arbitrage programs. As g result, the index futures,
and stock markets were ef fectively decoupled and relatively little index srbitrage was
eifected the remainder of the week, 34/ Given the relatively jow level of index
grbiteage reported to the Division, 95/ it does not appear that arbitrage, itself, was
instrumentel in trapsmitting futures price movements to the squity market on the 20th.96/
It may well be that the effect of futures prices on the stock market en this day was
more a matter of "market paychology®, causing NYSE specialists to reflexively drop
prices to climinate discounty because of their beliel that surges of selling would follow
eny discount, Indeed, in light of the continuing stock liguidations of portfolic insurers
and likely additional institutiona$ selling shifted from the futures to the stock market
such a reaponse remained understandable.

€. Margin Calls

The level of firm liguidations of custemer stock positions to mect
cutstanding margin calls increased from a value of $292.4 million on October 19 to
34258 million oo the 20th. At most, this wounld account for approximately 10.5 million
shares of selling {1.7% of NYSE volume), 97/ As on the 19th, however, il is reasonable
to assume that customers also voluntarily sold a significant amount of stock on October
20 to raise cash for margio calls.

D, Olher .Tudlng

The Division’s review of trading on the 20th, unlike the apalysis of the 19th, has
not identified dominant sources of selling pressure during the mid-morning market
downturn. Instead, this s¢lling appears to have been broad-based along the lines of
October 19, with the largest segment of sclling still derived from institutional accounts
(45% on the 20th, 4% opposed to 50.7% on the 19th) and only slightly highes levels of
gelling Mrom retsil aad proprietary accounts {37.4% retail, 1 7.5% proprietary on the 20th

94/ Efrfectiva on November 3, the NYSE permitted programs entersd {or customer or
proprictary accounts to be routed through the DOT system if entered prior to the
opening;on November &, the NYSE anncunced that commencing November 9, |1987,
members Firms would be gllowed to use DOT to execute orders {or program trades
throughout the day.

95/ This low [evel of arbitrage is consistent with the resuits of the NYSE's
monitoring of "program” orders sant through the Exchange’s automated order-
routing 1yicms,

No EFPs were reported for October 20.

Az noted in the discussion of Qctober 19, this maximum ovmber of shares agsumes
that all sefling involved NYSE {verzus Amex and NASDACL)) stocks -- an
assumption which is almost certainly unrealistic.

S
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versus 33.3% retail, 16.0% proprietary on the 19th). 38/ This selling may have sought to
take advantags of the morning's price recovery as gn opportunity for liquidations prior
to ancther market drop.

Similarly, che trading information available to the Division does oot highlightany
particular sources for the resurgence of buying interest that precipitaied the mid-day
market recovery on the NYSE. Apain, this buying appears to have come from all types
of accounts (45.9% institutional, 32.19% retail, and 16.0% proprictary). Nor does it appear
that buying by corporate issuers on the 20tk (although anncunced for the nsar future)}
accounts for 8 significant segment of this buying interest. Our survey of issvers in the
S&F jndex with outstanding repurchase programs indicates that those issuwers oaly
accounted for 21.94 million shares or 1.57% of buying on the NYSE (or 5.14% of volume
in S&P stocks). We can not discount, however, the psychological signilicance of
announcements of issuer repurchase programs during October 20. For example, during
the critical pertod beatween 11:30 and 1:00 that day, B issuers in the S&P 500 index
announced repurchase programs. 99/

III., Timing and Magpiinde of Index-Related Trading

The following section of the chronology provides & detailed breakdown of the
iateragtion of the various types of index-rejated trading on October 20,

A, Qpen to 10:00

The Dhvision identified portfolio insurance related sales of at jeast 4,885 SPZ
futures contracts (26% of total volume) from 9:30 to 10:00, The SPZ contracts opened
at & premivm to the cash value af the index, but by 10:00 prices had declined to the
point that the SFZ contracts weee trading at approximately ceth value. The MMI
futures 1imilarly opened at a premivm to the cash value of the index which by 10:00
also had declined to cash value even though no portfolio insurance strategiss were
exccuted :n the MMI during this period, The existence of premiyms in MMI and SPZ
did not trigger any index arbitrage buy programs, nor were previously established sell
programs clozed during this period. Moreover, the erosion of premiums in thess
contraces between 9:30 and 10:00 did oot trigger additional s¢l arbitrage programs nor
WEre pre-£xisting buy programs closed during this pertod. Only one index arbitrage sell
program involving the shore sale of 165,800 shases was executed at the opening. Doring
this period, the DJEA rose from 3 value of 17384 to 18554, for a gain of 117 point.
Index arbitrage trading accounted for .3% of total NYSE volume during this period.

B, 10:00 o 10:30

Portiolio insurance related sales involved at least 2621 SPZ contracts (25% of
total volume) during this perind. The SPZ contract fell to 2 discoont to cash which by

98/ The sampling of broker-dealer daca vsed {for these percentages accounted fov IR6
miilipn shares {(63% of NYSE volume).

9%9¢ For g more complete discussion of isstuer repurchase programs, sce Chapter Six.
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10:30 was in cxcesy of 16 points. 100/ Two index arbitcage programs aold less thao
400,000 shares (including 96,000 shares sold short) during this period, accounting for
ooly 0.8% of NYSE volume in S&P stocks.

C. 10:20 1o 11:00

The Division identified portfolio insurance related sales of at least 3084 SPZ
coatracts (24% of total volume) during this period. Discounts to cash values continued
to ¢xist in all major stock index futures contracts over this period. The discount in
the SFZ and MMI contracts exceeded 30 points over this period while the NYF contract
traded at a discount to cash value in excess of 12 points and the KYL ¢ontract traded
at more than s 25 point discount to cash, Despite these substantial discounts to cash
value in SPZ and MME contracts, relatively few index arbitrage sell programs were
¢xecuted, Seven index arbitrage scll programy for leas than 900,000 shares were
executed during this period as discouats to cash value of SPZ and MMI contracts
increased to more than 30 poicts. An additional 1.1 million shares were sold as part of
noco-arbitrage programs. Total program selling constituted 4.3% of NYSE volume in 5&P
stocks for this period.

D, 11:00 to 11:30

Sales of SPZ contracts in portfolio insurance strategies involved at least 4162 SFZ
contracts (39% of total valume). All of the majr stock index futures contracts
remained at substantial discounts to cash values during this period. The SPZ contract
traded at 8 discount in the range ¢f 25 1o 40 points below cash valuc over this period.
Similarly, the MMI contract traded at more than a 2% point discount to cash value,
NYF contracts traded at discounts in the range of 12 to 20 points below cash value
during this period. Despite the existence of substantial discounts in ali of the major
stock index Futures contracts, only about 200,000 shares were sold in arbitrage programs
from 11:00 to 11:30 {including approximately 60,000 shares sold short). The Division,
however, identificd programsales of approximately 6.3 million sharesas part of pertfolic
insurance strategies, and almost 900,000 shares sold as other programs. Total program
sclling, therefore, comprised 31most 17% of S&P stock volueme from 11:00 to 1130 {and
almoest 29% from 11:20 o 11:30).

E. 11:30 to 1200

Portfolio insvrance related sales involved at least 2061 SPZ contracts (23% of
tatal volume) from 11:30 to 12:09, As in prior periods, however, portlolio insurance
strategies also invoived purchases of Futures — in this case, 1,337 SPZ ¢ontracts. Net
sales for thiz pericd related to portfolio insurance strategics ¢qualled 724 contracts.
From P1:30 to 11:55, discounts on SPZ and KVL declined to 20 points on the SFZ
¢ontract and 10 poinds on the K¥L. The discount on the MMI contract, however, never
impraved during this period, trading at 29 points below the cash value of the index,
Further improvements in the value of SPZand K YL contracts failed to materialize, with
the SPZ and KVYL contractys trading at 3% and 20 point dizcounts to cash wvaluve,

100/ MMI contracts and NYF futures also traded at significant discount to cash value
during this period despite the Fact that no portfolio insurance sales were executed
with either of thess stock index futures contracts during thia period.
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respectively, by 12:00. Arbitrage programs sold only approximately 440,000 sharesduring
this period, constituting 1.8% of S&P stock volume duting this period.

F. 1200 to 12:30

Users of portfolic insurance stratogies sold at least 287 SPZ contracts, amounting
to 7% of total SPZ volume for this period. The CME halted trading at 12:13 natil 1:05.
Prior to this halt, the SPZ contract consistently traded at a 30 peint discount to the
cash value of the index. Discounts in the MMI and X VL contracts increased until 12:20,
with the discount on the MM contract cqual to an unprecedented 59 points, By 12:30,
however, both the MMI and the KYL contracts had recovered with the MM contract
teading a1 a 30 point discount {o ¢ash value and the K'YL contract trading at a discount
which was less than 10 points. Mo index arbitrage program trades were reported during
this period. The DJIA continued to declineg, falling to a value of 17107 by 1215, An
intra-day low of 1708.7 was reached at 12:21, but by 12:29 the value of the index had
recovered to a value of 17144, Total volume on the NYSE over this period equalled
33,281,530 shares of stock,

G. 12:30 to 1:00

Trading in the SPZ futures was suspended during this time. The MMI contract
traded erratically during this period. At 12:30, MMI contracts were trading at a
discount to cash valoe slightly in excess of 30 points, By 12:40, MMI contracts were
trading at the cash valoe of the index, thereafter trading at a 10 to 12 paint premium
to 12:50. By L:00, however, discounts in the MMI reappeared trading at approximately
10 point discounts to cazsh value to 1'00. A detailed discussion of the CFTC stafi's
findings regarding trading in the MMI1 fotures during this period and related allegations
of possible market manipuiation is provided in Chapter Three of the Study. The brief
existence of 3 preminm to cash value in the MMT Tutures Trom L 2:40 to 12:50 resulted in
caly one index arbitrage program purchasing 40,000 shares of stock and the sale of 25
MM]I contraces entered at 12:49 -- constituting less than one-tenth of one percent of
MNYSE velume from 12:30 1o [0,

H. 1:00 to 1:30

At least 1,166 SPZ Tutures were sold in portfolio insurance strategics from the
reopening of trading at 1:05 10 1:30, accounting Tor 16% of total volume. The SPZ
contract remained at a discount to the cash although the size of the discount decreased
to less than 20 points by 1:30. The MMI contract continued to trade ¢rratically, trading
at a 29 paint discount to cash by 1:20, but by 1:30 trading apporoximately at cash value,
No index arbitrage programs were ¢xecuted in this half hour.

I. 130 to 2:00

Portfalio insurance related sales of at least 35%1 SPZ futures comprised 36% of
total volume., The SP2Z futures continued to trade at a discount to cash value, with the
discount diminigshing from approximately 18 points at 1:30 to 10 points by 2:00. The
MMI contract traded ata premium from 114510 1:55, falling thereafter to approximately
a 10 point discount at 2:00. K¥YL futures traded at a premiom to cash value doring this
period excesding 9 points by 1:50, Three index arbitrage buy programs were axecuted in
this half-hour, two using MMI contracts and one using the KVL, The KVL arbitrage
program was ¢ntered at approximately 1:3, consisting of purchaszes of 1,129,800 shaces
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af ateck and sales of 196 KYL contracts. The MMI iadex arbitrage buy programs were
entered at 1:39 and 1:54, both consisting of purchases of 40,000 shares of stock and
salex of 25 MMI contracts. Total arbitrage-related trading accounted for 4% of NYSE
volume.

J. 200 to 3:30

Uzers of portfolio insurance steategies sold at isast 2732 $PZ futures (42% of
total volume) from 2:00 to 2:30, 663 contracts {16% of total volume) from 2:30 to 3:00,
and V477 contracts (27% of total volume) from 3:00 te :30. The SPZ contract tradad at
a discount to cash value in the range of 4 to 11 points From 2:00 to 2:55 increaving by
300 to approximately 15 points. The SPZ contract remained at & 15 point discount to
eash value until 3:30. The MMI contract, however, traded much cleser to the cath
value of the index over this period slternating between smail discounts and premiums to
the cash value of the index. MMI traded at premiums from 2:05 to 2220, from 2:40 to
2:55 and from 3:20 toc 3:25, and at discounts 1o cazh value from 2:00 te 2:05, from 2:20
to 2:40, from 300 to 3:20 and from 3;25 to 3:36. Only twe index arbitrage buy
programa were executed over this entire period. In the aggregate, thess programs
consisted af the purchase of 128,000 sharas of stock and the sale af 80 MMI contracts.
One program was entered at 2:44 and the other at 2:55. The DJIA rose from 1751.7 at
2:10 to 1803.2 by 2:30. From 2:30 to 3:00 the DIIA rose an additional 78.6 points from
1303.2 (o 1B81.8 and by 3:29, the DJIA had gained an additional 32.9 points to 1514.7,
NYSE volume from 2:30 te 300 equalled 33,276,440 shares of stock. Index arbitrage-
related volume, therelore, amounted to less than one half of one percent of total
volume from 2:30 to 3:00, and ¢ven a smaller percentage of total NYSE over this entire
period. No arbitrage-related sclling was reported far 2:00 to 3:30 but over L6 million
chares were sold as part of portfolio insurance strategies, with [.] million of this selling
constituting almost 22% aof S&P stock volume from 2:10 to 2:20,

E. 3:30 to Close

Portfolic insurance sales of 1202 SPZ futures comprised 1% of toral volume
during this period. Over this period, the SPZ contract sold at a discount to cash value
of approximately 15 points or more, closing Tor the day at a discount in excess of 20
points. The MMI contract also traded at a discount to cash value during this period
that by 4:00 exceeded [0 points. MMI closed the day, however, at a small discount 1o
cash value of spproximately 3 to 5 points, Five sell arbitrage programs were executed
during this period, all using MMI contracts despite the fact that larger discounts to
cash value were present in the SPZ, These programs in the aggregate consisted of sales
of 648,000 shares of stock. Over a million shares, however, were sold in non-arbitrage
progrems. Total pregram selling comprised only 6.0% of S&P stack volume from 330 (o
the clese.








