Chapter Seven
EXCHANGE OPERATIONAL PERFORMANCE

During and subscquent 1o the QOctober market break, corcerns hase been
expressed regarding the adequacy and capability ol securities indusiey systoms to procaoss
record transaction and share velume. This chapter examines these concerns. The First
sactien discusses the accuracy of last sale and guotaten information in providing
investors and market professionals with an accurate pisture of macker developments.
Ihe second section doscribes the handling of customer ordars during the market break
The third section reviews the performanee of varigus exchange small order cxecution
systems, including the New York Stock Exchange's Designaeed Order Turnaround
("DOT") system, Finally, the Fourth section desaribes vse of the Intermarker Trading
Sustem {"ITS") during the market break.

A Market Information Systems

SMarkerparticipants{ieg., regionalexchange specialists.derisative producuiraders,
broker-desler firms, and clearing apents) have sugeested thar trade and guote
inlTormation wasdelayved or inaceurate durine the market break, |7 Therg ware Mrequent
complaints that quotes were unreliable. There gre several passible cxplanmions Tor the
deteriaration of quote information or {or the perception that gquotes were "bad," which
wi discuss below,

.  Background

Pursuant to Rules 114a3-1 27 and 11Ac]-1 37 under the Scourities Exchange Act
of 1934 {("Act™ and joint plans (iled thercunder, 4, mos1 national securines exchanges
are required to collect transaction and guotation information on 3 real=time basis For
equity securities substantially mecting New York Stock Exchange {"NYSE"Jor American

; Customer complaine received by the Commission and seif-regulatory organizations
allege Instances of inaccurate qugte information and poor executions. See Chapler
Twelve,

2 17 CFR, 24011 Aa3-] {"Transsction Beporting Rula™).
3/ 17T CFR. 2allacl-1 {"Quatz Rule™,

4/ Seg Plan Submitred 1o the Securitics and Exchange Commassion Pursuant o Eule
17a-15 (1 1Aad-17under the Securities Exchange Act of 1932 ("Consolidated Tape
Association Plan"), Securities Exchange Act Eclease Moo 10787 (May 10, 1974)
{declaring plan elfective), Flan Submitted to the Sccurities and Exchange
Commissien {or the Purpose of Implementing Rule 11Ac)-1 under the Securities
Exchange Act of 1934 ("Consolidated Quotation Plan”), Sccuritics Exchange Act
Release Mo, 16518 (Januacy 22, 1980), 45 FR &521 (permanent approval of plan).
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Stock Exchange ("Amex") listing ¢riteria ("Reported Secueities"). 3/ Similarly, optians
exchanges collect and forward transaction information, pursuant toa Flan Filed under
Section 1AM 3)B) ol the Act. The ¢xchanges have various systems lor collecting and
dissemingting this information. For example, at the NYSE, exchange employees known
as reporters record trade inflormation and gquote updates on se-called mark-sense cards
and feed these cards into optical card readers. The information is then transmitted 10
the NYSE's Market Data System {"MDS") for processing, The MDS then transmits the
data 10 the Scourities Industry Auwtomation Cosporation ("S1AC™Y which is the central
processor Tor last sale and quote infermation from all exchanges, &/ Each exchange
reports to STAC all transactions in Reported Securivies and the highest bid and lowest
of fer communicated an their facilities Tor these scocuritics,

In the over-the-counter {("0TC™) market, the Nationzl Assosiation ol Scouritics
Dealers ("NASD®), through irs MNational Association of Sccurities Dealers Automarted
Cuotations ["NASDAQ") system, collects from its members transaction and quotation
informaticn Mor those OTC sccurities that are subject to real-timg transaciion regporting
{i.e., OTC/NMS Securinies) and exchange-hsied WNMS Securitics that are also traded
OTC. 7/ Small arder trades that arc cxecuted through the MASD's Smatl Grder
Exccution System ("SOES") arc reported automacicably. As discussed n more detail in
Chapter Nine, trades that are not cxcouted through SOES are reporied by MASDAQ
market makers {who are able 10 transmit trade information through their NASDACGQ
computér terminalsd, or, in the rare casc that a NASDAQ market maker is noi inyalved
i tiie transaction, by the broker-dealer by telephone or telex,

After processing the inlormation they receive, SLAC and NASDAQ disseminate the
information to entities known as sccurities information vendors. Securities infprmation
vendors are Firms thar provide current and continvous information with respect to
transacltions in and quatatiens Mor securilies to broker-dealers, investors and athers. &
Typically, vendors’ subseribers receive this information on computer terminals or on o
moving ticker.

57 The equity securities for which there is last sale transactian reporting, both an
exchanges and in the over-the-counter market, are known as National Marker
System ("MMSE") Securities, Inaddition, regional exchanges voluntarily collect and
forward to securities information vendors transaction and gueotation infermation
Ffor other solely-listed issues,

b/ SIAC 15 a jointly-owned subsidiary of the NYSE and Amex.

1/ In addition, the Commission has granred the Midwest Stock Exchange ("MSE")
uniisted trading privileges ("UTP"} in 25 OTC/NMS Sccurities. S¢e Securitivs
Exchange Act Release Mo, 24406 (April 29, 1987), 52 FR 17495, Under the tnterim
UTP reporting plan applicable to this arrangement, the MSE now rcports
transaction and quoration data o the NASE through NASDAQ terminals. Se¢
Securities Exchange Act Release No. 24407 {(April 29, 19877, 52 FR 17349,

B In addition tg providing transaction gnd quotation infermation, seme vendorsalso
provide their subscribers with so-called "analytic™ information, such g3
comparisons of index lNotures and equity index options prices to the prices of the
underlving component stocks.
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SIAC provides a stream of transaction and gquotation inlocmarion 10 vendars g er
high speed lines {the "high-speed tape™) 87 NASDAQ' miformauon s disseminaled
direetly to subscribers to the WASDAG svstem. In addition. two services, one supplying
a best bid and offer for atl NASDAG sccurities and transaction inlormation or
OTCANME Securities ("Level | Serviee"), and the other a complete stream of transaction
and quotation infermation ("NQDS Service”), are led to vendors.

2. Performance Daring the Marker Break

It does not appear that there were many delavs 10 the MYSE's sustems used Mar
coliceting and rooting transaction and quotation inlfarmzlion, or o0 the processing and
disscmination of this inTormation by SIAC. NYSE persannet reported that the exchange
deployved emergency reporter staff where needed, and that there were no documenialbile
delavsincollecting and routing transaction and quotatian inFormation through the MDS.
Ac discussed befow, securitics information vendars alse did nat report mans signilicant
delays in providineg transaction and quotation date to their subsarihers

There were, however, some delays at several of the regional exchanges 1in routing
trade information to S1IAC. 107 The dissemination of defaved trade information fram
regiopal exchanges led to discrepancies between quore and last sale iniarmation. TF
delayed trade information was not identified as being dolaved, such discrepancies gave
Tise (o uncertainly as [0 the accuracy of quotcs.

bMorcover, cven where the technaological procedures Jor collecting and
disseminating information were ool sppreciably delaved, it 5 posstble that the speed
with which the dissemination ook place, coupled with the extremely fasi-moaving
markets of the week of Qcwber 19 and delaved order cxecutions, created the {alse
tmpression of "inaccurate” quotes. What mayv have bren occurring was that the gquolss
were no longer a "reliable” predictor of the price a0 which ao ccder woulkd, in {act, be
exccuted. 117 Il market participants were not able to "het” the guotes they saw
displaved lor a particular ¢xchange, they may have concluded that the guotes were
"bad." The inability to have trades excouted ar displaved quores mayv not have been due
to specialists failing to honor or update gquotes, but rather ta fast-moving markets and
prollems with some order routing and cxccution syviloms,

g,/ When providing last sale information an 3 moving Gcker, vendors have Lo siow
down the high specd tape o that the information will b readable on the Licker.

10/  For cxample, the Boston Sweck Exchange reported that 1t was not abbe 1o teansmat
trade toformation on a timely basis during much of the weck of Owober 19
Delays were particularly acute an Qctober 1% and 20, when trade reporting was
two o three hours larg by the end of tradiog scssions, O Qotober 19, despate
the fact thay S1AC agreed 1o aceept trade dawa wuntl 5435 pom, some Boston Sinck
Exchange trades coutd not be reported and had te be entered the next day. See
discussion of Boston Stock Exchange infra.

As discussed in more detall in Chapter Nine, NASDAQ also cxperienced an
unusually high number of transactions reported "out of sequence,” Le., later than
9 seconds after exgoution.

11/ 5¢e Chapter Eight, n 5 inlra.
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During the week of October 19, a number of quotes by NYSE and regional
speoialists were designated "non-firm” 12/ Although this may have contributed to the
gencral dissatisfaction with the quatity of quotes, not many stocks were allected. 13/

Delays in ticker displays also may have contributed to a perception that quotes
were not current, During times of increased rrading volume, the stream of transaceion
information displaycd on moving ticksrs 15 nceessarily late, so that the data arc
rcadable on 2 ticker. During the market break, ticker display devices were often well
behind the market, with delzys of as much as two hours toward the end of trading
sessions on October 19 and 283 Thus, it is likely that prices shown on tigkers on those
days were guite different from the more current quotes available by way of the high
speed line, 14/

v

12/ MNon-lirm quotes arc an exception to the Quote Rule which, subject to limited

exceptions, requiraes exchangs specialists to honor their quotes. Speeialists are
refieved of this obligation if their exchange hzs determined and notifiad
appropriate parties that the level ol trading activity or the existence of unosual
market conditions in a4 security 15 such that the exchange is incapable of
collceting, prosessing and making available quotation information.

13/ Wop-lirm guotes by NWYSE specialists during the week of Qctober 19 {expressed in
atsolute nombersand asan approximate percentage of the total number of NYSE
guotes for each issue) ware, ar least, as Tollpws:

ctober 19 - [BM (527/09%); TC Industries {(974%) Allegis (2/1%)

October 20 - E.F. Hutton {411/92%); IBM (214/81%): Eastman Kadak {185/83%);
National Semiconductor (16&3/89%); Textron {148/853%) Ford (69/20%): MCA,
Ine, (9,/25)

Qetober 20 - EL Lilly [(195/28%): Nationa!l Samiconductor (149/99%); Lockheed
{77/21%); Ford (67/22%), Norfolk Sonthern (17/H1%), JWP, Inc. (14/61%): Par
Pharmaceuntical {0/ 13%); Ohin Mattress Ca. (3/12%); Nicor, Tnc. (2/5%)

October 22 - IBM {780/98%); Mational Semigonductor (172/68%), Ford (33/8%):
FPepzico (10/4%); Digitai Equipment {1/ 1%)

Oetober 23 - MUA, Inc. (11/5%).
Source. SEC Directorate of Economic and Policy Analysis.
14/ While these detays in the ticker may have led to doubts as to the accuracy of

quoles, it is imporiant to note that ticker display devices arc a secondary source
of last sale information.
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The Division conducted aninformal survey of eight broker-dealer Mirms and seven
of the major securities information vendors 13/ to detérmine the exient of any
difficulties in providing securities information during the market break. The Division
staff alse spoke with peérsonnel at SJAC, the Options Price Reporting Authority
C"OPRA™, 16/ NASDACQ, and the NYSE

Overall, the vendars reported that they did not #xperience many signilicant
interruptions or delays in providing service. Where problems did occur, they were
sometimes caused by brief outages in SEAC s high-speed tape for transaction informatian
or by vendors’ computer programming ¢lements that had been designed to identil'y and
query or reject aberrational inlformation {g.g., unuesually large price changes)h

All vendors were allTected by briel putages on October 19 and 20 in S1AC's high-
speed line for reporting 1ast sale data in equity securities. As a result of computer
hardware problems, STACS ling was not opcratienal fram 1:37 pom. to 2:06 p.m. on
October 19, and lrom 11:47 am. to 11:5] am. on October 20, ¥Yendors would nat have
been able to provide their subscribears with last safe information during these two
periods. In addition, one vendor reported that it experienced a 45 minote delay in
disseminating last sale information 45 a result of S1AC's nine minute outage on October
19, Under normal circumstances, the last sale data that it receives Mrom SIAC is
accompanied by consecutive message sequence numbers, thus enabling it 10 derermine
when there has been a break in the stream of transaction reports. According to this
vendor, when 51AC resumed equity 1ast sale transmission at 2:06 p.m. on October 19,

13/ ADP Financial Information Services, Inc. ("ADP"), Bridge Data, Inc. {("Bridge”),
Instinet Corparation ["lostinet”), PC Quote, Inc. ("FC Quote™), Quotron Systems,
[re. ("Quotron”), Reunters Information S¢rvices, Inc. {"Reuoters™) and Teletcxt of
Pricing Information by Computer ("TOPIC™),

TOPIC, the real-time market price information service deweloped by the
International Stock Exchange, provides quotations for International Stock
Exchange-listed stocks. 1t currently leases only approximately 160 terminals in
the United S5States. It reported that it did not experience any delzys in
transmission or any faults in data (rom the International Stock Exchange.

Instinet also operates a trading system that disseminates market information to
subscribers, enabling subscribers ta enter buy and sell orders and indications of
interest, negotiate with other subscribers in the system, and to ¢xecute trades.
Instinet stated that generally its trading system {other than the guarantecd
execution feature discussed in Chapter Eight) operated normally, except that: (1}
the syitem was unavailable for trading and market information for brief periods
on October 16 {between 945 a.m. and 1G¢:04 a.m.), on Qctober 19 (between 931
a.m. and %36 a.m.), and on Ogtober 20 (between 905 am. and 9:07 a.m., 13:13
am. and 1&:17 am, and 317 p.m. and 338 pom.) becavuse of system overloads in
the amount of message tralTic: {2) Instinet curtailed the normal eperating hoursof
its system, pursuant ta the Diviston's request; (3) one subscriber suspended its
participation in the system commencing Octaber 19, 1987, because of the
subscriber’s need to reformulate its trading algorithms.

16/ OPRA is the registered processor Mor options information; however, the actual
processing of this information is done by SIAC, under contract with OPRA,
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without notif ying the vendor, it assigned mcssage sequence numbers to the data (Now
that were arbitrary and bore no relation to the last numbers transmitted belore the data
flow ceased at 1:57 p.m. As a result, the vendor's computer began to reject the entire
stream ol last sale inlformation.

The MASD reported that there were ng interruptions or delays in providing
information to NASDAGQ subscribers. The NASDAD system experienced asharp increase
in the number ol gueries 17/ by subscribers and quots updates by NASDAC market
makers on October 19 and 2(. For example, the nuomber of queries rose from 1,416,303
on October 13 to 1,994,546 on Octeber 19 (an increase of 41%), and the number of
gquote updates rose lrom 69,709 {0 221,492 {an increase of 218%). The average response
time For queries by WASDAQ subscribers rose [rom approximately 2.75 seconds on
October 13 to approximately 3.25% seconds on Ociober 19,

There werg, however, some delays on October 19 and 20 in NASDAQ s provision
af transaction and quotation data to some of the other vendors over the NQDS Service
du¢ to insufficient line capacity. Bridge and Instiret stated that their services were
alfected by such delays. Althouph the NASD has not been able to measure the duration
ol the delays, Lnstinet stated that they were at times as long as hall an hour or more,
The MASD has completed an upgrade in the NODS line capacity to vendors from 4,800
to 9 600 bits per second ["BPS™)L

OFRA reported that there wers no interreptions of defays in the dissemination el
transaction and quotation information Mor options. There were, however, two areas in
which several of the vendors experienced dilfliculties. First, as the values of underlving
gsecurities and indexes changed dramartically, the number of new options series that were
created was much greater than normal. ADP, Bridge, Quotron and Reuaters explained
that the introduction of new options series into their data bases was delayed because
this process has to be done mangally. One vendor reported that its entire securities
inTormation service chut down Cor about 5 minetes on October 21 and zpain on Octaber
22 due to a systems overload caused by the addition of 15000 to 20,000 new options
series to the 80,000 items alrezdy in 1ts datas base. That vendor has indicated that it
has undertaken systems modifications to avold the possibility of another breakdown.
Furthermore, during the weeks ol October 19 and 26, the addition of thousands of new
aptions series forced at least one of these vendors to delete some cxisting options
series {rom its computer [iles 1o make room for the new saries,

The sccond problem relating o the provision of options information occurred
when preminms {ig, prices} reached three digits {Lg, 5100 or more). The options
information message format, which OPRA had specified that SIAC use, only allowed for
two digit price inTormation. When premiums reached three digit figures, only the last
two digits were disseminated by 31AC. For example, when the premium Mor a particular
option reached %110, S3IAC disseminated to vendors a price of $10. Accordingto PR A,
most af the complaionts thatit reegived regarding this problem came from brokec-deater
"pack of fice™ personnel whorely on thisinformation forautomated margin computations.
Generally, traders who monitor market information throeghout the day and who know

17/ A query occuts whenever 2 NASDAG subscriber keys a command For market
information intpa NASDAQ terminal. The query message isrelaved to NASDAQ's
central processing site, and the market inCormation is then broadcast back to the
subscriber’s terminal.



7-7

the correct three-digit price even where only the last two digits are displayed, were not
as adversely affected. One firm, however, indicated that in some instances registered
representatives may not have realized that certain optiong quotes were defactive and
accepted customer transactions on the basis of erreneons two-digit quotes. OFRA has
correated the problem and modified the ootions inlormation messzge lormat to
accommodate thres-digit premigms.

Several ol the vendors experienced further temporary dif Ficulties, in addition to
those described above, For example, on October 1%, Quotron®s display of the valuc for
the Dow Jones Industrial Average ("DITA™) was at times incorrect, The inaccuracy was,
however, so greal as to be pbvious (g, 3 decline ol several hundred points was shown
as an advance of several hundred points). Bridge, which calculates the valus ol the
Yalue Line Index, 1§/ was unable to perform those calculations between approximately
10:30 a.m.and | p.m. on October 19 ADP reported that it experienced delavs in quote
query responst times, bocause lines to subscriber terminals ace used Lo transmit both
market information and back of[ice {e.g,, margin) information toits clients, In addition,
ADP's provision of quotation information was impaired For about 30 minutes on the
morning of Ocrober 19, becazuse its systems were programmed (o reject as inaccuraig
large price uctuations.

The broker-dezlers that were contacted did not, a5 a whole, cxperience many
major problems wilh the receipt of accurate and reasonably timely market information,
The broker-deatars’ responses also did not reveal any particular patterns of inleriar or
superior performance by individual vendors.

3. Analysis

The Moregoing discussion focuses largely on the delays and inaccuracies in market
information that occurred. These difficulties, however, were mostly isolated incidents
that were quickly remedied. They should not deteact from the larger picture, which
shows that market information systems gencrally performed well during the week of
Ocrober 19, The Division believes thac at feast some of the discachantment with the
guality of marke¢t information may have been due to the difficultics of trading in last-
moving markets, rather than to the performance of information systems. Finally, the
stall i5 encouraged that the securities information processors and many ol the vendors
have taken corrective measures, such as rewriting compuier programs, and updating
processing and line capacity, to avoid a repetition of the problems thar were
eneountered,

At the same time, there were problems that warrant Turther attention. Furst,
there were signilicant numbers of late trade reports from stock exchanges and the OTC
market. Second, the proliferation of options series strained vendor systems and there
was no unilorm system for determining which séries to delete when necessary. Third,
the NYSE should review whether it has adequate personnel and faciiities to maintain
accurate trade and quote reporting capabilities during periods of sustained high volume.

18/ The Value Line Index is a composite af prices of approximately 1,700 equity
gecurities. Options on this index are traded on the Philadelphia Stock Exchange.
Trading these options had to bz suspended during the period when Bridge could
not update the index calculation. S¢g discussion of trading hatts, Chaprer Eight,

infra.
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B. Order Handling

The process of entering orders to buy and sell securities  wvaries depending on
the t¥pe of order and brokerage Firm. In particular, the level of avtomation at any
Cirm plays an important rele in determining the number of 5t¢ps necessary to complete
an order.

Typically, a retail investor calls or visits his or her broker who, in accordangs
with the investor’s instruetions, completes an arder ticket. The order ticket is time
stamped and the order to buy or seii 15 conveyed to the firm's order room for
processing. 19/ At the firm™ order room, the arder room clerk direcis the ticker to
tither the listed trading desk, option trading desk or OTC trading desk, depending on
the type of security, 20/ As a peneral matter, if the order ig for a listed stock, the
order either 1s transmitted toan exchange small order routing or exccution system, such
a5 DOT on the NYSE, or to a loor broker 21/ on an appropriate exchange. 22/
Options orders are entered in a manner similar to that used for orders Mor listed eauity
ECCUTEics,

if the order is for an OTC sacurity, the entry process is dif ferent. If the lirm is
amarket maker in the particular security involved, 23/ the order entry process involves
routing the erder 1o the OTC trading desk where the firm generally trader with the
customer as principal and providesan immediate execution. [f the firm does not make a

19/ For cxample, a small [irm miaght rely on telephones whereas a large Tirm would
use an automated debivery system, which might in turn automatically route some
orders (o 2 particular market and route other orders 1o the Firm's order desk for
special handiing.

20/ Of course, this function of the order desk may be performed by the Firm's
internzl automzatied order routing system.

gl/  Three types of brokers typically can be Found on an ¢xchange lNoor. They are
commonly refeered 1o as floor brokers, two-dollar brokers, and bond floor brokers.
Floor brokers execute orders sent to the Cloor by their own [irms. Two-dollar
brokers transact orders for member firms when the firm™ floor broker is
uvnavaifable. Bond [loor brokers complete bond transactions. The remaining
members of an exchange generally consist of competitive traders, who buy and
s¢ll Tor their own account; specialists, who are registerad by the exchange to
cxecuie orders left with them and to maintain lair and orderly markets in the
securities 10 which they specizlize; or competing market makers who, on the
options exchange, make markets in a range of securities, but are not ohligated to
specialize 11 any ane scourity.

22/ This transmission o¢curs through a message switch established by each exchange
which permits the exchange's computerized order delivery system to interface with
the varying order routing systems of its member (irms. (See discussion infrg)

23/ A market maker for a WASDAQ security 15 required (o buy or sel! 100 shares of
that security at the dealer’s stated price. The stated price refers to the [irm's
inside quote consisting of 3 bid and asked price.
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market in the seourity, however, the trader must gquery the NASDAD terminal, 24y
logate o market maker. and negotiate the gorder cacoution Dy telephone, 25

The process changes wheon a Cirm has aotemated rouning capabilities. Generally,
Firms with ¢xtensive rerail business arc more higily guvtomated. For eaxample, a
registered representative dealing with a retail investor might have available a desk
terminal displaving a Format scrcen. This screen enables the representative 1o ype the
rewatl investor's buy or sell order instruction into the compulcr termuinal, which
tnterfaces with the lirm's mainlrame computer to route the arder directly 1o the
exchange Floor aF 2 Viswed transaction, o 10 the appropriate aarket maker if an QOTC
transaciion, Thisauvtomation reduces the need for telephone contact. Marcover, some
Firms’ internal wirc swstems arc directly linked to the WNYSE's DOT tyvstent or the
regionat exchanges’ varigus automaetic execution systems. Thus, the broker can quickly
survey the terminal to dererming which svstem is qualifsed Far the particular arder, and
transmit it accardingly.

The ocrder entry process for institutional iovestars oiffers From that of rerail
investars. Institutional investors tvpically have acoess to current market informatian
throvgh ¢computer terminals in their oflfices. Thus, unlike most retail investars, thay
nced not contact their broker to obtain price and volume information helore degiding
whether o place an arder.  Institetional customers alften wall cantact 1 broker,
however, to obtain additional informartion regarding the price 21 which a particularly
large transaction may be effected. Fucther, whereas retad investors must 3ccess a
branch offige of o Tirm through commercial telephone Tines, or visit their broker’s
offices in person, institutional investors of'ten have dirceet telephone ar computer links
with their brokerage Firm's trading room. thus enabling them to by-pass a number of
the steps associated with the retail order entry process.

In addition to {irm propricezey grder rouding systoms, non-propriciacy order
routing systems are provided to broker-dealers by & pumber of companizs known as
scrvice bureaus. The largest service bureaw is ADF. Approximatcly 25% ol the order
Mow to the NYSE'=s DOT svstem i delivered wia ADPS "arder match service”
According to ADT, about 100 of its 350 brokce-dealer clients 26 subscrabe toan ATP
order touting service as an alicrnative 1o maintaining their own systcms or 1o
telephoning arders directiy to the Moor, In contrast, two other service burcaus, Phase
U and Securities Industey Software, currently have one Diem oand three Terms,
respectively, using their order routing service on SNYSE's DOT svstom,

td
-

MNASDAQ rterminals, wsed by (irms trading OTC 1ssucs, comealize quotgtion
inTormation from all market makers.

The arder alse can bBe transacied auwtomatically by compueter assuming the
transactian is within the paramectiers of the small order cxeculion system. The
NASD's small order excoulion system {("SOES™ s Tar order eniries of 1,000 shares
or fower of NASDAQNMSsecuritiesor M0 sharcsor feweraf azlt other NASDAQ
issucs., Orders outside these limits are negotiated by phone, Sg¢ Chapter Niog.

|I-J-

26/ ADPalsoprovidesfionancialaccountiog and recordkecpitig services Lo LIS SECUrLLIcs
indusiry clignts.
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By subscribing to the ADP grder routing servige, broker-dealers arg able 1o
transmil buy or sell orders through an ADP terminal line directly to the DOT system at
the N¥5E. or to the electronic routing and execution systems available on the Amex,
the Chicago Board Options Exchange, Midwest Stock Exchange, Pacific S1oek FExchanee,
Philadelphia Stock Exchange and NASDAG.

1. Performance of Routing Systems During the Market Break

In response to the problems cxpericnced during the week of the marke break, the
Divizion sent questionnaires 1o 15 large broker-dealers, 277 secking information
regarding the order routing systems utilized by these firms, 287 the 2apacity of these
svstems, and any operational difTiculties encountered during the peticd October 13-30,
1987, 29/ In addition, the Division™ stafl tetephoned several other hrokerage Firms
fthose wiath more than 30 branch offices dispersed throughout the warld) to request
simmilar data. 30/

a. Proprictary Systems

Of the Firms that responded, most represented that they had some type of in-
housc automated order routitng and matching systems. 307 More than 758% of the firms
indicated that their svstems Tunctioned well during the week of Ccreber 19 10 terms of
intake but that the external svstems uscd to route and exaecute orders on exchanpes
presented problems. Cne large discount broker, however, indicared that its proprictary
syvstem failed several times on Ocilober 19 and 20 due to the high level of data traffic

277 Bee Appendix E.
28/ It is imporiant to distinguish between antomated arder routing syerems and

automated cxecution systams. The Mormar routes the arder cither o one af the
viarious automated execution systems, the flopr of an appropriate cxchanee or the
OTC trading desk. The latter executes the order. Some systems perlorm both
functions. Thus, at times, these lerms encompass both aspects. Furthermaose,
there are internal {Lg, proprietary) order routing and cxecution systems and
cxicrnal order routing and execulbion systems.

=3/  Hecause many of the responding Firms did not Focus oo theic own internal arder
rouling systems, but rather the externat systems they emplay, follow-up phonges
<ialls were made regarding the performance of thair in-house procedures,

i/ For purposes of this portion of the study, the phane calls were limited to
questions concerming the [irms® internal avtomared gnd noo-automated order
routing syslems during the period Gcotober 13-30, 1987

31/ For example, one {irm has s own internal svstem for basket trades of
approximarely 2,000 shares or fewer which leeds the orders directdy to DOT an
the NYSE; others have their own proprictary Systiems used 10 route orders
autcmatically to extcrnal systems For execution. Firms rhat do not have their
own automated systems rely on avtomatic routing svstems provided by outside
service burcaus such as ADP or Brokerage Transaction Services, Inc, ("BTSI™ (a
subsidiary of ADP}Y, or use nor-automated means ko traasmil orders 10 the [Moaor
of an cxchange or market maker in the case of an OTC issue.
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over transmission hines. Asda result, many orders that normally would have been routed
within s¢conds were delayed substantially wher they had to be routed maneally or
negotigted by telephone. A Tew of the TNrms indicated thay their branch of fices had
more bBusingss than they ¢ould handle. Nevertheless, Few irms indicated that there
were problems in delivering ordees to the Tirm's trading desk on g timely basis from
regional of fices. 32/

The dats collected evidenced a wide range in defay time in rauting custamer
erders (o0 exchanges and market makers, White some fiems indicated na delay, ather
Tirms had delays of up to 2 hours, the average was approximately 20-30 menwtes, In the
case of Firms having to route orders manueally due g systems failures, the defaw
increased substantiolly as Firms with direer aceess o the ¢xchanes (loor tndicated that
cerlzin exchange posts were wnable to receive the tralfic and Mirows winthout direct
access were unable to reach ather Firms 1o transact their orders,

Mast of the firms stated thoo incoming orders did not exceed svstem volume
intake capacity, but if systems were overloaded, fiems resorted 1o Back-up nternal
systems, which reportedly alleviated any price internal acder couting probdems.
Moreover, many of these Cirms represented that they Torlfzited timely out-bouwnd
execution reports 1o Fasilitate the mass input af orders, 33 While gueues in the
svstems were noted, most wore wath ¢xecotion céports rather than i the vrder routling
process.  Because of the external routing and exgsution svstems' breskdowns, 34
howewer, some Cirms srated that orders entered ioto theic internal interlnse svsioms
were somelimes not reported as executed uneil a numbar abf davs larer, an<t, in cermain
INSIANCES, wWere nover reporied.

Drespite the gonerally positive asscssment of rhe perfarmance of Mirm's ontecnal
order routing svstems, almost alt the firms cither increased the Freguonesy at which
orders could be entered ("line speed™ or added more [enes to foed g the oternl
sysfems wsed (o access exchansges during the week of Ocwobeor 19 33 Morcoser,
storaec capacily and processing power werc oficn enhanced, either duzing the week ol

327 Wewereunabile to measure the difficulties that customzrsencountered in reaching
their registered representatives on the phone,  As noted in Chaptor Twelve,
however, the Commussion and the SEO: did recoive 4 subsraanial number ol
customer complainis regarding this problem.

33/ Few firms represented thar they had lost ordees, 1T arders weore lost Turms
maintained that external execution systems wore responsitie and osses were
enrelated o the fitms internal order rovting procedures. In fact. only one firm
assumed part ol the responsibificy Tor losrordersand dentilicd volamimous eraers
chtry as the cause.

34/ For example, system breakdowns accarred in DOT. SCOREX, PACE and ather
cxchange automatic exccution svstems, Se¢ discussion infra,

357  There were very Few firms that indicated oo Muture plans to uperade their in-

house order routing systems to prepare for a time of even higher volume than
during the week of the market break., These Mew firms represcnted thar nao
problems had occurred with respect 1o their internal svstems and that they had
staved within their svstems’ volume capaciry.
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October 19 or in subsequent weeks. 367 The Firms that were able to respond
immediately by increasing line speed, using by-pass emergency modes, and/or other
back-upsvsrems, advised that internal probiems, particularly with respect to back-up in
branch of Fices, were reduced. 377

h. MNon-Proprietary Svstems

Many Firms are dependent on outside automated systcms to route orders to
cxchanges. Somc firms represented that they had sufficient terminals and wire
aperatorsta handle incoming order volume significantly in excessof average volame, hut
that they encountered problems when their customer ¢rders were dispatched through
service bureaw systems, 387 Those firms that use external systems, or service Burcans,
cited problems with delays in order routing and severe disruption in reports of order
execulion.

The largestservice bureau, ADP experienced queuing delays and backlogs caused
by the unprecedented order volume during the market break. 1a addition to itg
extensive back office processing systems, ADP has two systéms that provide order
routing services, Data Metwork Service ("DNE") and the Message and Order Processing
System ("MOPE"L Oa Octoher 19 thare were queues intermiltently on DNNS and on
Cectober 20 and 21, DNS continued 1o have qucues that varied in duration, Delays
ranging from 1310 30 minutes occurred on DNS twice on Qctaber 20 and 21, when the
gapacity of the cquipment had 10 be expanded due to full dara {iles. These short
shutdowns aflfected o maximum of 30 broker-dealers at any one time.

There were no quewes on MOPS an October 19, On October 20, however, guenes
built up on MOPS resubting in a two-hour waiting perigd,  As & conseguence, ADP
antified firms that ng new orders shoutd be eatered after 2230 pm. This allected 22
Firms. MOPS also was closed to new orders between 1213 pom, and 1345 pom, on
Cetober 21 duc 1o gueues. On October 22, MOFS had an cquipment problem at che
market open but was pperational as of 340 a.m..  On Friday, Qctober 23, there were
no order delavs in cither systom.

The bottlenccks ADP encountcred were attributed to two lactors. First, there
were unanticipated surges (o order flow by Dirms that had never Befare experienced

i6f  Mone of the Diems indicated an inteniion 1o increase staff or phorRe lines 10 the
exchanges While some lirms did acknowledge that more phone lines ta the floor
or morc stall would have been helpful in terms of order input, they also
recognized the himited space available on the [loors of the ¢xchanges. In this
respect, firms placed pripeity on enhancements to their own internal gutomated

E¥VSTEMS.

377 A few responding Mirms, however, stated that such upgrades were not necessary
and that they wore implemented as precantionary measures,

i8¢ HBecause the intake capacity of these lirms 13 contingent on the total volume

received by the outside syvstems, however. most of the Firms surveyved could not
accurately determing their own order routiog capacity during the markert break.
Three firms, however, reported that orders arrived at destinations up o 90
minutes after rthey were sent throegh ADP.
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multiple increases in their order MNow, Acgording to ADP, thesc increases were
particularly great for disceunt Mirms and regional ¢learing firms using their systems,
Second, the configuratian of ADP's DNS system did notallaw for immediate flexibiliry
in responding to rapid volume increases by some user firms. Broker-dealers using the
DNS order routing service are assigned a certain number of computer lines connected to
"ports” on front-end computers, based on their expected demand oy order (ow. During
the week of Qctober 19, some firms experienced three to five tumes their normal use of
the system, which lar exceeded the {irms’ prior business estimates and disrupted aceess
of otherfirmssharing their group of ports. ADP modilied the DNS lront-end groupings
aver the weekend of Ogtober 24-25 to accommodate ¢changing patterns of demand by
firms using the system. ln addition, ADP has expanded overall capacity of both the
DINS and MOPS order routing systems by 100% since the market break. 3%/

2. Experience of Retall and Tostitutional Investors

The 25 broker-dealer firms with customer accounts responding to the Division's
gquestionnaire 407 reported having received a total of 2,768 customer complainesdl/
concerning the peried from October 14 1o 30, OF this total, 182 complaints dealc with
the inakility to contact broker-dealers, 269 with the lack of verbal confirmations, and
1,243 with poor quality of executions. 42/ It large part, the difficulty that retail
custamers experienced in reaching brokers on the telephone was due to the inability of
brokerage personnel and communications systems o handle the large increass in the
number of telephone calls received from customers. For ezxample, onc {arge discount
broker reported that the volume of telephone calls mare than tripled on October 19, In
addition, brokerage personnel who would otherwise have been available 1o respond to
customer ingueiries and take trade orders wers required to perform s0ome order routing
and execution Munctions manually, as aeromated systems became overlpaded. 437

The Division also sent questionngires to 23 institutional investors, requesting
information corcerning the methods which these institutions use tdcommunicate arders
to their brokers and whether they experiznced defays in entering ordars and receiving
cxecution reports on ¢ertain days in Cetober, 44/ Of the 20 mstitutional investors
that responded to the guestionnaire, only one reported that it relies exclusively on
commergial telephone lings 1o communicate with its brokers; all of the athers reported
that, in additicn {0 commergial lines, they use direct telephons fines (ig, "dedicatsed

39/  ADFP added 10 Mront-cod computers, 48 disk drives, (6 tape cartridge drives, 4
laser printers and | mainframe compurer which increased CPU capacity by 30%.

40/ See Appendix E.

41/ The data from some firms included only written customer complaints.

42/ For a discussion of customer complaints received by the Commission and sell-
regulatory organizations, sge Chapter Twelve,

43/ Several brokerage Nirms extended the hours of their branches nationwide into the

weekend of Detober 24-25, [987, to clear back office wark and to respond 1o
retail investors' inguiries.

=

S¢e Appendix E
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lines"} and, in some gases, computer links with their brokers. Although several of the
institutions stated that they experienced some delays in communicating orders on
Oetaber 19, 20 and 26, overall the institutions surveyed stated that the detays were not
significant in the context of the record volume, 45/ Many of the institutions, however,
stated that they experienced detays in receiving trade ¢xecution reports For iransactions
on Octgber 19 and 20. These delays ranged Trom several hours to, in one case, scveral

wenks,

While it appears that institutional investors did not encounter as many delavys or
other diffienities in entering orders as did recai] investors, there is ne indication that
broker-dealersipnared retail investors in Mavor of institetional clicnts during the market
break. Rather, institutions] investors may have fared better because their relationship
and methods of communicating arders to their brokers are guite different Mrom those of
mast retaill investors. Even in narmal times, institutional investors maintain direst
telephone or ¢omputer links with thetr brokerage lirms and tend to trade much more
lrequently than do retail investors.

3. Analysis

The review of order entry and routing procedurcs during the market break
highlights at lcast two areas of concern.  First, many broker-dealers were ncarly
overwhelmed by the surge in order flow, Although firms should not be Faulted For not
having been prepared for 600 million share days, some lNirms may not be rovtinely
reviewing and assessing their ¢apacities to accept orders (rom their clients and to route
the orders to the approptiate destination, In-house systems, Mrom telephone capacity to
computar programs, should be svaluated rouninely, so that mmvestor noeds, even an
abnoermally high volume periods, may be more adequately addrassed. Firms should
develop contingency plans to cope with excessive volume which should include back-up
compuler systems, ¢ross-training of personnel and better communpication with public
customers. To ensure that these reviews regutarly rake place, the sell-regulatory
organizarions and the Division should review operational ¢apacity during broker-dealer
gxzminations.

Second, it is apparent that at least one major service bureau suffered operational
problems that resulted in delays in order routing and ¢xecution reporting For a large
number of firms. Because [irms rely on sérvice bureans to perform external order
reuting functions and because these systems interlock and arc dependent on the
aperations ol the routing and execution systems of the cxchanges, the entire network
must be examined to determine the causes of inelficient operations during the marker
break. It iz apparent that modifications to remedy the delays and queuing problems
throughout the systems are needed. However, the Act dogs not specifically provide Tor
regutation of service bureaus. Thus, they are not tegulated by the Commission or
subjoct to oversight by any of the scif-regulatory organizations. The staffl, therefore,

43/ Only one institution reported that *[t]h¢ chaos on Octeber 19 and 20 made
communications and execotion extremely dif ficult.”
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intends to consider whether some degree of regulatory pversight ol service bureaus is
desirable, and, if s0, whether this would require legislation to amend the Act 44/

C. Automated Order Routing and Executlon Systems

1. Totraduction

Automated order routing and execution systems provide the primary means of
exccuting the vast majority of small-sized trades both for listed and OTC stocks. With
the cxception of program trades, most of thesc orders are for retail customers, This
section describes the performance of these systems in routing and executing orders for
listed securities on the NYSE and regional exchanges. 47/ Althoongh the NYSE's DOT
system has & very limited gutomatic execution Muncetion, the arder routing Fanction
accounts for over two-thirds of average daily order volume at the NYSE, 48/

Smzll order routing and execution systems are designed to receive smaller sized
orders electronically from broker-dealers and route them to the appropriate stock
exchange Floor Mor automatic execution or for manua! handling by the specialisi, These
systems include the MSE"s MAX system, the PSE's SCOREX system, the NYSE's DOT
system, the Amex®s PER system, and the Phlx’s PACE system. 45/

During the market break, these systems were aonder severe operational s(rain.
The record volume and number of transactions during the week of October 19 caused
several Mailures and problems. The particular operational problems varied among the
markets. While some of the markets, such as the MSE, were able (o make certain
adijustments in their systems ta continue operations, 1wo markets, the PSE and the Phix,
asked members torelrain from using their automated svstems Mor several periodsof time
during the week of Ociober 19 because the systcms were overloaded,

Tosome extent, all of the markets experienced quening or furnaround problemsan
their automated systems. Because of the large number of orders, many delays occurred

46/ One of the Commission®s rules, Bule 17a-4({i}) under the Act, affects service
bureaus, but it does not address their order routing operations. Rule 17a-4(1)
provides that service bureaus used by broker-dealers for the preparation or
maintenance of records must File with the Commission an undertaking
acknowledging that these broker-dealer records are subject to examination by the
Commission and that the records are the properiy of the broker-dealer. The rule
was adopted 10 ensure the accessibility of broker-dealer records in situations
where, for example, a service bureau refuses to surrender the records dug o the
nonpayment of its fees. Se¢ Securities Exchange Act Release Noo 13962
{September 15, 1977), 42 FR 47552,

47/  The discussion of option and OTC automatic routing and exgcution systems
appears in Chapiers Eight and Nine, respectively.

48/ For example, in September 1987, the average daily volume pn the NMYSE reached
175 million shares: 128 million shares {73%) were routed through DOT.
4%/ The BSE and CSE d¢ not have antomated routing Or £xecution systems.
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in delivering the orders to the specialist post, the "lront-end” of the system where all
orders enter and are queued based on their time of receipt. Front-end problems were
particularly trovblesome on October 19, 20, and 21, because 50 many orders entered the
systems At the same time causing queues and delays in routing the orders to the
specialist post. Because of the extreme price volatility, the gueoes and routing delays
of ten drastically affected the execution prices that the orders received. Generally, once
the orders reached the specialist post at most exchanges {where the systems were
operational), there were no signilficant delays in execution. Even more substantial
delays occurred, however, in issuing exccution reporis back to member [irms and
ultimately to customers. A description ol each system at the NYSE, Amex and regicnal
¢xchanges and the problems encountered are set farth in detzil below. 50/

2. NYSE's DOT Sysiem
2. Development of DOT

To understand the systems problems caused by the volume of transactions during
the market break, it is helpful to uwaderstand the development of order processing
wechnologies on the MNoor of the NYSE. To the 19603, orders were received at the NYSE
in the following manncr, An order reccived by a broker-dealer's registered
representative at a branch office would be telephoned to the Tirm's order desk: the
firm’s order desk would in turn welephone the order (or route it by pneumatic tubes) to
the Firm's booth on the flogr ¢f the NYSE (the member Firm beoths are located around
the perimeter of the NYSE rading floor) and a Firm representative (the Floor broker)
would take the order {a physical paper ticket) to the specialist location for the
particular stock and execute a trade with either the specialist or ather trading interest
represented in the grawd. The process of reporting the transaction back to the
customer was substantially the same in reverses,

This manually intensive process could not handle the increasing order volume.
Accordingly, new methods were developed for order delivery and execution. In large
part, these new technologies were designed to minimize the aumber of times an order
had to be handled manually. Asa first step, the large broker-dealer firms, wire houses
{so namcd because they used to have "wire” communications [rom their branch offiges to
their home of fices) developed data communications Factlitics for automatically routing
grders from their branch of fices to their order desks. As this process was OCCuUITing,
the NYSE, in conjunction with Amex, developed the Commen Message Switch ("CMS")in
1576, The CM35 15 a data communications application Lthat accommodates a wide varicly
of member MNrm compater and technical connections, enabling a member [irm to send
orders directly to the appropriate lNoor booth on cither the Amex or WYS3E lor
execution by the firm's floor broker or to the appropriate specialist post. While these
1wD stens -- the enhancement of Cirm order routing capabilitics and the development of
the CMS -- preatly increased the ¢fficicncy by which orders ¢ould be routed Crom 2
customer to the {loor booth of the Mirm, the rising volume of transactions continaed to

50/  Se¢g chare at the end of this chapter, which scts forth the volume and number of
trades on cach automatic routing and execution system For October 16, 19, 20 and

24.
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strgin the resources of Tirms and the NYSE, Accordingly, also in 1976, to lacilitate the
routing of small transactions in particular, the NYSE implemented its DOT System, 51/

[nitially, DOT was designed to provide a method of by-passing the member Tirm
floor booth for smalt customer orders. 32/ Instead, DOT provided a mechanism whereby
small market orders could be directly routed from the member Firm branch of Tice to Lthe
applicable specialist post. 53/ The specialist would then represent the order within the
trading crowd and report back an execution to the member Tirm. This application of
OT provided several benefits, First, it provided & competitive response to the regional
stock exchanges that were developing their own small arder execution systems, 34/
Second, i provided a lacitity whereby order traffic could be directed away from the
floar broker so that the Tloor broker could use his rime to execute large orders, which
usually regquire more attention. Third, it provided 2 better svstem of internal controis
to ensute The timely execution and reporting of transactions.

h. Enhancements to DOT

Since the introduciion of DOT, its applications have increased. In 1980, the
NYSE developed a new application of DOT ¢alled the Opening Automated Report Service
("OARS"), OARS lacilitates the efTicient and accurate processing of eligible orders
received by the NYSE through DOT prior to the opening of trading, when an estimated
20% of daily order Flow reaches the trading floor. OARS stores individual pre-opening
market orders of vp 10 5099 shares entered through DOT prior to the opening. Then
OARS avtomalically and continoously pairs buy and sell orders and presents the
imbalance 1o cach specialist up to the time the specialist opens the stock for trading.

51/ DOT also was a competitive response to the automated small arder execution
systems already being develaped and operated by regional slock exchanges. The
Pacific Stock Exchange has operated it3 SCOREX {originally called COMEX)
system since 1969, The Philadelphia Stock Exchange began operation ol 1ts PACE
system [n 19749, angd the Midwest Siock Exchange began 1ts MAX sysiem in 1981,
These threg aulomaiic ¢xecution syslems are very siemitar in operation, in large
patt, as*a result of the exchanpges’ sharp compention with one another for order
flow, which cavsed them 1o adoprt simmitar pricing parameters For market orders,
assure simolar response times, and ol lfer sumilar execution costs.

22/ In 1976, the DT order elizgibility size was 199 shares, 36% of the average size of
g tradc on the NYSE (539 shares). In Scptember 1987, both the average trade
size and DOT order eligibality size were 2,099 shares. In Qctober 19387, the
average size trade was 2,455 shares, and DOT order cligtbility at 2,09% shares
represented 835% of this Tlgure.

53/ A markgt order 15 an grder 1o buy or s¢ll a stated amount of a sccariry at the
most advantageous price obtainable after the order is represenited in the trading
crowd at the post, By contrast, a limit grder 15 an order to buy or sell a stated
amount ol a security at 2 specilied price -- or a better price, il possible -- after
the order is represented in the trading crowd, A markerable himit order 1z a limin
order that is immediately ¢xecutable because the price of the subjcst security at
the time the order is enitered is equat to or Better than the limit price on the order.

54/ See discussion of regional systems, infra,
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thereby assisting the specizlist in determining the opening price. Inaddition, after the
specialist determings the opening price, CARS automatically distributes within sgronds
gxeculion reports 1o member [iems Tor cach stored order in that steck. 350

The DOT limit order system ("LMT") assigns 2 limit order an identilving numhber,
and routes the order to the speciglist's post where it 15 entered inrg the Limit arder
bhonk. 38/ When 3o order is ¢xecuted by the specialist, he reports the identifving
number on a mark sensc card and the system sends the exccution report Lo the cotering
member and to cleariag. The LMT systerm also has beguo to handle add-lot orders that
are routed through DOT. 57/

In [984 the NYSE further implemented certain enhancements to the DOT systen,
including an gutomatic excoution feature. If the NYSE quote rquals the best quote
disseminated by any participant in the Intermarket Trading Svstem and the spreed
between the bid and asked is no more than oae cighth of ane pont (e g, when ths
quote is 20 bid 10 20 1/8 asked), the DOT system will automztically execute the grde:
and immediately report the trade back to the member Tirm, 5§/

In addition, the NYSE developed the Request Status Reporting feature, which
generates an excecution at a relgrence price of an order that has not received an
excoutian report within theee miautes. 3%/ The reference price currentdy s the NY5L

35/ The NYSFE has proposed to increase the size of arder eligibility Tor OARS 1o
5,099 to 30,099 shares. Sge Securities Exchange Act Release No, 74995 {Octoler
5, 1987), 52 FR 37382,

36/ In addition, the LMT sysiem allows broker-dealer Firms to choose to have Limin
orders near the prevailing market routed to their own booths, and the others
directly to the specialisl,

37/ During October 1987, and unti! December 1987, standard odd-lotmarkerarderscan
cdd-lot is an order to purchase ¢r sell 2 security in an amount less than 100
shares) went through the CMS to be routed to the NYSE's Aulomated Pricing and
Reporting System ("APARS"). APARS auwtomatically priced the arders. based on
the next round-lot sale in the stock. AFPARS, an older computer syslem, woe
desianed o keep specialists advised of their add-lot inventones and return
execution reports to the member {irm of Fices originating the ordees. The Nv5E
now ischanging its procedures for handling odd-lots, and standard market odd-1ot
orders now are being rowted through the LMT system, and receive an cxccution
based on the prevailing NYSE quote, with no odd-lot dif ferential charged on the
order, After exccution, the odd-lot trades are included in specinlist inventorns
accumulations. The new odd-lat reporting system, APARS I, providescomparisan
reports and sends a direct input of the rades to the appropriate cicaring $vtenis
Scg Securities Exchange Act Release No, 25177 {December 7, 1987), 52 FR 47472

28/ Orders of up to 1,099 shares are eligible for the Immediate Reporting Service,
currentty, the feature iz available Tor only about 50 siocks, none of which 1s
traded in the elecironic display book environment (see infrub.

59/  The specialist rarely lails to act within the requisite three minutes, so only 2
very small percentage of orders are cxecuted at the reference price.
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quotation at the time the DOT order was received by the system. 6G° However, o
specialist must make every effort 1o execute orders in two monutes or less, and, inoas
evaluations ol specialists to determine allocations of stock, the NYSE takes into account
such ternaround performance. 61/

Order-size eligibility for BOT also has increased since its inception, 1ln 1984,
DOT capacity for market ordersincreased from 599 (0 1,099 sharesand macketable limit
orders were handled 2s merket orders lor the purposes of DOT. Alzo in 1984, the
order-zize cligibility in LMT was increased to 5099 shares forall LMT arders. 6327 Mow,
the LMT system accepts bath day limit and "good ‘til cancelled” orders of vp to 99500
thares.

Currently, member firms may route orders of up to 2.09% shares through DOT an
market and marketable limit arders. DOT also may accept order sizes larger than 2,099
sharcs, up to 30,099 shares in the more liguid stocks, but there are no guarantees as o
the timing of the execotion of such orders, 63/

As discussed in Chapier One, in response (o increased use of derivative products,
such as index pptions and futures, the NYSE developed the Lisi system to Macilitate
inctantaneous transmission of larpe orders from member (irms. The OT Lisu is om
application of DOT that allows member Tirms te send orders through DOT (o, as s
name implies, a list ol securities. Primarily used loc so-cafled "program” trading
strategies such as index arbitrage and portlfolto insuraoce, DOT List processing enables

&0/  OQriginally, in 1984, a BOT market order hod been assigned a reference prive
based on the MYSE' most recent last sale price 10 the subject stock preceding
the order, and, il not ¢xccuted within the specified time afoer receipt, the THOT
order would be antomatically executed at this reference price. See Securities
Exchange Act Release Mo, 20197 (August 2, 1984), 49 FR 31792 ("1984 BXOT
Releaze™). In 985, the Commission approved the NYSE's modification of the
refercnee price assigned to a DOT order Mrom the previous last sale price e the
NYSE quotation ar the time the DOT order is printed on the MNoor. Seg Securites
Exchange Act Relcasc N0, 22498 (October 2, 1585}, 50 FR 41082 (71985 DOT
Relezse®). The Commission, however, expressed concern regarding the use of the
NYSE quote [or, [or that matter, the NYSE last sale. see 1954 DOT Eelease as
the reference price, instead of the best bid and of for of all ITS parnicipants {58
1985 DOT EReleasc).

61/ The NYSE cstimated that in 1986, 92% of all DOT orders were cxccuted and
reported back to the originating (irm within two minuics. Far the Tirst goarter
of 1987, that ligerc remaincd at 92%; for the sccond quarter of 1987, the MNigure
was P4%. Sce letrer from Santo Famulare, Assistant Vice President, NYSE, 10
Brandon Beeoker, Associate Director, Division ol Market Rezulanon, SEC, dated
October 6, 1987,

G2/ Until 1984, the order eligibility size had been 599 shares for "day” Limil orders.-
those limit orders in elTect only ler the day on which they are pliced -- and
5,095 shares for "good ‘til cancelled™ limiy arders -- those Limit arders in ef [ect
indcfinitely, or until ¢cancelled by the order-cntry firm.

63/ Firms must make special arrangements with specialists for these larger orders
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members to enter buy or sell orders quickly in & large number of securities by having
previously identified the specilic securitics (o be included as a part of the package.
Indeed, member Firms, through personal compuiers located in their of fices, can modify
their particular package of s¢eurities for execution on an intra-day basis,

Parallel to the development of enhanced systems For rowing orders to the NYSE,
the Exchange also has undertaken to automate the procedures for handling orders
received by the specialist.  For the majority of stocks listed on the NYSE, each
specialist maintains a so-called "Limit arder book.” This book is a physical baok Tor
recording 1imit orders received at particular prices.  As such, using this book is
manuaily intcnsive becawse a specialist must receive orders on paper and physically
recard the order tickets received, Moreover, when an order is executed out of the limit
grder book, the order must be manually reported back 1o the member firm, The NYSE,
hewever, has been cxpanding the use of electronic display books, replacing handwritien
limie aorder books. &4 With the use of the electronic display books, orders are
clectromically received throuwgh DOT, 657 displayed on the electronic book, stored or
executed {as the case may be), and electronically reported hack to firms with Limited
manual intervention by the specialist other than to enter the execution price. Such
clectromic systems greatly increase the cfNiciency of order execution, helping eliminate
papcrwork and processing errors,

. How DOT Operates

Belore discussing the processing dilTiculties that occurred daring the market
break, we detail the specific mechanical procedures used for orders received through
DOT, Altera DOT order gocs through the CMS, b s valhidated and assigned a unigque
turnaround rumber bypassing the member firm’™s booth, First, i a market order isfora
seeurity with an electronic display book, it will be directed to the Post Support Svitem
("P35"), which will then route the order to the appropriate display book, In contrast, 2
marker arder for a stock stitl traded in the paper environment, and any limit order or
FTS commitment to trade (regardless of whether the stock is traded in the display or
paper environmeni) must be routed throwgh 3 Universal Floor Device Controlicr
("UFDC") printer on the exchange flooe. A card printer at the appropriate specialist
post prints an ancoming order on a machine readable mark-sensze card, The arder is
handled by 2 clerk, passed to the specialist wha executes the order and returns it to
the ¢lerk; the ¢lerk marks on & mark-sense card the wrnaround code, price, number of
shares, angd the name of the kroker on the other side of the trade. The card s then
placed 1n a card reader connected o the CMS. Using the turnargund noember, the
system retrieves the original order data, and generates and trznsmits an ¢xecution

report 10 the member Firm.

The card printer can pring out only a limited numbgr of messages per second,
thus it 15 a critical stress paint in 2 busy marker. At cach of the 14 rrading posts.
there are eight active printers and two emergency printers (the cmergency prinices
generally are used to print queues that may develop or to replace any active printers

64/  Asof December [987, approximately 600 of the 2000 NYSE issues, including 190
to 200 of the most active stocks, were an electranic display books.
657 Currently limit and ITS erders still must be printed and manuzally delivered to the

specialist posis,
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that stop functioning, for ¢xample, because they temporarily have run cut of paper).
Each printer, which generally supports two or three specialists, is capable of printing
only 10 to 12 messages per minute, depending on the length and tvpe of message. The
NYSE indicated that, bafore Qctober 19, the quening of orders and messages on the
printers only occasionally created short delays at the printers,

d. DBOT Operatians During the Market Break

Theaverage NYSE daily trading volume 1n September 1987 was 175 million shares; 06/
by ¢comparison, on Monday and Tuesday, October 19 and 20, the volume was 608.3
million and &13.7 million shares, respectively. §7/ For purposes of analyzing the
performance of order routing and execution on the NYSE, it is important to [ocus on
statisties regarding numbers of erders, 88/ and, accordingly, the amount of messape
traflic that DOT was required to handle

In September 1987, DOT processed anaverage of 138,600 orders daily; on October
19 and 20Q, 1987, DOT processed 471,513 orders and 584,992 orders, respectively. Each
of the various DOT components could handle only finite numbers of messages generated
by these orders, including any related administrative messages delays occurred when the
numbers of messages exceeded the maximum ¢apacity. In general, the UFDC printer
message traflic excesded the limit. The UFDC printers collecrively ¢an handle 6%
messages per second, but the printer capacity was exceeded during high order

66/ lnSeptember 1987 the volume ol trading through DOT averaged 128,500,000 shares
daily, contributing to about 73% of the trading.

67/  On October 19 and 20, the volume figures Tar trading through DOT were 324
million and 419 million shares, respectively, cantributing to about 54% and 0% of
the trading velume, respectively,

48/ Because reported trades mey involve the execution of two or more separate ordets
or transactions, particularly at the opening, and because of the "active stock”
feature of DOT that groups small market orders and prints out a “bunched® order,
reported trade statistics are a significant factor in an evaluation of how the
NYSE handicd post-trade activity.



7-12

peripds, 69/ therefore defaving marcket orders in paper environment stocks, 70/ and ail
limit and ITS orders. 31/

Market orders, particularly in the stocks still traded in the paper environment,

were delayed due to the message trallic ar the printers. 72/ The average number af
messages Muctuated more broadly on October 19; accordingly, there were more peaks at
tertain times to cause queuing at the printers. By noon on October 19, close to one of

these

pezk peripds, the NY3E reported that the printers created delays of 45 (o 75

minutes in both market and limit orders. Even during the petiods of heavigst trading,
acearding to the NYSE, on averzge, 20% of inceming orders were executed in thres
minutes or less, and 95% were exgcuted i ten minutes or less. 73/

short,

The NYSE reported that the only market orders not executed were those to set]
14/ Specialists were unable to Till erders to sell stock short becauwse the prices

It has been difficult for the NYSE and the Division to ascertain the times or
lengths of delays in the routing of market or limit orders that resulted From
excess trallic at the printers. The printers in different areas of the trading Moor
were allacted at different times, and no specilic records set forth infarmation
abont the times ar lengths of delays.

Although the printing gqueues created the most significant problems, the
voluminous order flow also czused other related difTiculties. For example, disk
space Tor the storing of information was exhausted. In addition, the heavy
volume demonstrated the shortcomings of ¢ertain software, which had o be
corrected. Therefore, there were some delays in order execution even in market
orders in display stocks,

As discussed infra, ITS orders also had an impact on DOT activity because all ITS
orders must be printed. The printing queues at the UFDC paper switch were
(requently o large that the majority ol inceming TTS commitments to trade
expired before they were routed to the appropriate specialist, Because of the Fast
market conditions, 1TS orders ¢continued to powr into the NYSE. Because the
commitments already had expired by the time they reached the appropriate
specialist’s post, thess commitments and any other accompanying messapes such as
quecrics or error messages were 3 further burden on the UFDC.

The NYSE has indicated that there were no problems with OARS (the component
of DOT that handles orders received prior to the opening). Any difliculties in
opening individual stacks resulted From order imbalances.

The WYSE indicated that once market orders were printed, there was no excess
message traffic to crezte any further delays in order execution.

The NYSE has stated that it cannot substantiate any "rumors” of missing orders.
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were [alling consistently throughouot most of October 19 and 20 and short sales are nat
permitted while the price, or last "tick,” is falling. 75/

With limit orders there were delays that lasted for over an hour, in beth paper
and display book stocks, 76/ again due to messape traffic ar the printers, In general,
the delays in limit orders wers more extensive than those in markest orders, because the
specific software mechanism erabling firms to cancel limit orders or to czncel and
replace limit orders did not function properly. 77/ Although normally there is more
market order tralTic than limit order traffic, on October 19 and 20, DOT handled twice
as many limit orders as market orders. Because all 1imit orders must g0 through the
UFDC, all of this extensive limit order traffic was subject to delays, The LMT sysicm
stopped receiving orders one half hour belfore the market ¢losed on October 20, because
the system's memory ¢capability had been exceeded,

2. Execution Reports

Although there were few systemdilTiculties, intervigws with member Firms clearly
indicate that the heavy trading volume contributed to problems in specialisty
disseminating execution reports on 2 timely basis. 78/ On October 19, trade reports in
ccriatn electronic display book stocks, such as General Electric Corporation, American
Telephoneand Telegraph Company, and Union Carbide Corporation, were either delayed

15/ Rule 10a-1 under the Act generally provides that a persen may sell a stock short
only at: {1} a2 price above the price of the Iast sale {fat a "plus tick™) or (1) Lthe
same prica, if such price 15 above the next preceding dilfferent price {at a "zero-
plus tick™),

76/ In particular, specialist posts 8 through 15 were delayed on the limit side, because
a number of active issues, {such as American Express Company, Ford Mator
Company, General Electric Company, International Business Machines Corporation,
and Johnson & Johnson) traded at those four posts,

37/  The NYSE was in the process of converting the handling of odd-tot arders from
the older APARS to the new APARS 15 before the market break. See supra. The
AFARS system for odd-lots was not able to handle the more than 13 messages a
minute that it received; the lmequent excess capacity created significant queuves,
The APARS leature that was designed 1o keep specialists advised of the extent 1o
which they had bought or sold stock did not work azdeguately. For example,
specialists did not receive reports of their positions as of the close of the day on
October 19 until 2:0¢ pom. on the next day. Thus, speciaiists who had been
required to buy the many odd-lgts of stock that investors ofTered 1o sell because
of the dechining market, lacked important informaiion aboul their inventory
accumulations, and, specilfically, they had to make determinations as to how 1o
open their stocks on QOctober 20 without knowing how much stock they owned.
In addition, the odd-lor system failed to execute and repart many orders on
October 20,

748/ NYSE member firms responding to the Division survey indicated that the lrms
had experienced numerous and sometimes severs delays in receiving exccution
repocts From DOT, repardless of the Kind of order -- market, limit, or odd-loL
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or not sent out at first; approximately 5,000 to 9.000 reports of executions were lost
and had to be recreated on paper and dispeiched to the member Firms,

f. Proscriptions oo Members' Program Trading

Zwarting on Octaber 20, in an attempt to alleviate order execution problems, the
NYSE requested that its members not use the DOT List processing feature lor any
program trades. This request was & response to the Tact that List orders on October 19
accounted For approximately 25% of total DOT grders. While DOT orders actually
in¢reased on October 20, the staff believes that without the NYSE's action, queuing ol
DOT public orders would have been much greater,

As of November 3, the NYSE permitted members to execute program trades over
C:OT prior to the opening, whether lor thgir own accounts or lor customers. On
November ¥, members were allowed to use DOT to execute orders llor program trades
throughout the day,

3. Amex's PER Sysiem

The Amex*s Post Execution Reporting (*"PER™} System uses the same computer
hardware and is generally similar to DOT, PER electronicaily routes markegt and
marketable limit orders of vp Lo 1000 shares 78/ from participating member firms2g/
Iz the post on the floor where the security is traded. Once executed by the specialist,
a transaction report is automatically routed back to the imtiating member firm, Unlike
some exchanges” automated systems, Amex's PER does not have the ability to execute
trades auwtomatically, The Amex has instituted "AUTOPER,” however, to Facilitate
execttion upon the order's arrival at the post, AUTOPER enables specialists to enter
execution data into PER by using touch screen termingls, 81/ rather than ¢xecuting by
manugl reporting on mark cards.

Normally, PER delivers ordérs and execution reports for 10,000 trades a day.
Although PER averaged approximately 25000 trades an Oetober 19 and 20, §2/ 1t

797 1o July 1987, the Commission approved a proposal by the Amex to inerease the
size of eligible market and marketable limit orders from 1,000 te 2,000 shares.
See Securities Exchange Act Release No, 24668, 52 FR 23677, As of December
1987, however, the Amex had not implemented these increased trading parameters.

80/ Approximately 80 Amex member firms utilize PER. All specialists on the Amex
floor are included on the PER system and all issues are eligible for PER routing
unless quates bacome lower than 1/16th.

Bi/ "“Touch screen® terminals display the incoming PER orders and, as the name
ymplies, permit each order 10 be executed by the specialist touching the screen
where the order is displayed.

B2/ On October 19, FER Tacilitated the execution of 23,583 orders representing
£.599.307 shares of the day's volume. On OQOctober 20, PER facilitated the
execution of 26,002 orders representing 8994 440 shares. In comparisen, the
September 1987 daily average ol executed orders Macilitated by PER was 8,329 and
volume reached 2,760,133 shares.
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ciperienced relatively few problems. On the Mront-end, orders entered the PER system
{rom the participating member Nirms with no reported problems. Once in the system
there was ne queuing of orders, with one eaception. On Oclober 19, at 34% p.m., the
FER system was shut down for the remainder of the trading day while the computer
digk was changed  Orders gueved in the system were returned unexecuted o the
member Firms initiating the arders.

¥olume-related probiems that may have caused delays in turnarcund time, Le., the
time from which the order is entered into PER 1o the time when the order is exzeuted,
arosc at the point of execution with AUTOPER. The problems involved the priority of
orders on the system and the tempeorary elimination of the use of AUTOPER touch
scroens to execute orders by some specialists. The specialist’s AUTOPER sctoen
dieplavs up to six orders entered through PER at a time, When the sereen is Tull
because orders are entering the system [aster than they ¢an be cxecuted, orders begin
printing out on papet tickets in the order they 2re received by the PER system. Alter
an order is executed on the screen, the next order not aleeady printed in hard copy is
displaved on the screen. Thus, the specialist must rely oot only on the screen but on
the papor tickets to ensure that arders are executed in proper prioeity and sequence.
Many specialists rurned of [ their s¢reens during the week of Oclober 19 50 that all
orders were printed in hard copy, creating less chance of error. 83

Although switching of T AUTOPER 50 that all orders were printed on hard ¢opy
alleviated potential errors, it resulted in execution delays because all orders then had 1o
be manually executed without the use of the touch screen. During this time, the
speciahist was required to mark teansaction cards manually o execute orders, that were
then inputied ints the PER system by & clerk, rather thap executing orders by simply
touching the sereens. Although the Amex does not have statisties on the delays this
may have caused in exccution, it is clear that the time {or execurion of PER orders
increased. Thisdelayis reflected ina comparison of turnaround times Bberween normal
dave and the days ol extramely heavy volume, such as October 12 and 200 847 For the
month of Septomber, 88% ol the orders entered Lhrough PER were turned around within
threa mindtes, On October 16, the turnaround percontage was BR.1%. OOn rthe 19th, 20tk
and 26th, the three minote turnaround pereéntages were G8.7%, 64.7%, and 721",
respectively. Incomparison, the turnaround percentags from the time the order entercd
the system and 3 report was received by the member firm, measurcd by a llteen minute
interval, was 71%, 67%, and 72% (or the 19k, Z0th, and 26th, respectively. The switch
from AUTOPER touch sercens 1o manually marked ¢ards Mor execution entailed the use
of ¢clerks and resulted 1n the elimination of avtomatic transmissian of execulion data,
and probably resulted in an increase in wncempared trades. 83/ Amex has indicated o
has 0o plans to deal with the problems caused by switching toa manual system without
AUTOPER zand believes that PER generally woarked well during the wecks of October |9
and 26,

837 The Amex has no statistics an how many specialists chose 1o execute rades
manually during the week ol Octobar 15

#4/  The standard by which turnaround time is tated 1s three minotes [rom Lthe time
the order enters the PER system.

85/ Sec analysis on uncompared trades in Chapter Ten.
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4, Analysis of DOT and PER Performance

The Division believes thatalthough the NYSE s automated systems generally wark
well to ensure prompt 2nd ellective order routing and cxecution services under normal
market conditions, they were not adequate to raspond to the increased message teafmlic
in October. Although this conclusion is obvious in hindsight, the impartant point Tor
the Muture is for the NYSE to redouble its ef forts to improve the processing ol message
rraffic. Specifically, the NYSE must undertake Murither efforts vo upgrade its order-
handliing equipment to prevent the problems described above From recurring during
periods of high volume. 86/ The Drivision s aware that the NYSE has appeinted an
Operations Advisory Committee to examine whether new systems and technologiczl
upgrades are appropriate, and we engourage the activities of this committes and any
pther efforts 10 advance the efficiency of the NYSE order-routing 5ystems.

In particular, the Division encourages the increased movemeat of stocks to
electronic display books. We note thar 1990 te 200 of the NYSE's mast active stocks are
now traded in the display envirgnment and that, by mid 1988, there will be 350 display
boaks, covering 1,000 stocks. Tn addition, by that time the NYSE anticipates thae i1
will have completed a conncction berween the clectromic displzy books and the LMT
system, 50 that limil orders ne longer wilt have 1o bBe printed at the UFDC. We alsg
stross that, 1o improve the Tlow of ocder traffic (or stocks in the papor environoment,
the¢ Exchange needs more printers that can operate at higher speeds. The Division
belicves that the DOT system as a whole should he able to process high valume
efficiently and effectively as more stocks are elcctronically displaved.  ©Other
mod ifi¢ations, such as default cxecutions of TS orders in fast market conditions,
discussed infra, should improve DOT operations overall.

Amex's PER system, which only routes orders, generally worked well, although the
system did evidence the problem discussed above. As noted, the switch ofT AUTOPER
caused execution delays, We believe Amex should cxamine the svstems problems that
caused the specialists to shat off AUTOPER and the resulting delays. Amex should
address these problems so that it can deal affectively with future volume surges.

The Diwvision is also considering expanding its sversight program to include
perigdice review of NYSE and Amex order-routing, exccution, and support systems in
genegral, ta ensure that these critical exchange operations may perloem more ef Ticiently
and gffegtively in the future,

5. MSE's MAX System

The MSE's Midwest Automatic Execution (*MAX") System routes marketand Limit
orders of up to 1099 shares to specialist posts, and guarantees execution of orders up

B67 Inearly 1987, the NYSE had decided toaceelerare its iechnological developments,
andanticipated that its antomated equipment would be prepared to handle trading
days of 500 miltion by the end of 1988, 600 miillion by the end ol 1989, 700
million by the end of 1990, and 750 million by the cnd of 1991
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to 1,099 shares at the ITS best bid and offer. 37/ In genecal, wundzr the MAX system,
an order 15 cntered clectronically into the system from the oflice of an MSE member
firm. 88/ After entry, the MAX system automatically determings a price at which a
MAX market order wouold be executed based on the T8 best bid and of Ter zvxilable at
the time the order was rececived by the system., and then routes the order w the
trading post of the MSE specialist responsible For handling trading in the particular
security. The order, logether with ifs projected MAX execution price, is then displaved
on a video terminal at the specialist past for 15 seconds to permut the specialist to
impiove upon the execution price. 838/ If the specialist does nat intervene within this
15 second period, the order will be automatically executed agzinst the specialist at the
previously determined MAX system price, 90/

During the week of October 19, the MSE handled nearly triplz the number of
transactions of an average week. 90 The MSE ¢xpericnced a similar deamatic itnerease
in the number of transactions executed on the MAX system, 22 with preliminary MSE

B7/ The MAX system allows mdividual specialisis to ingrease the maximum sizg limiy
for orders that will Be eligible for routing and aulomatic executian under the
MAX system. All MSE specialists are on the MAX svstem. In addition. currently
1,225 i5sues are MAX eligible.

BB/ Currently, 60 MSE member Cirms are directly connccted into the MAX svstem. In
addition 1o orders entered on the MAX svstem from the ol fices of momber Farms,
13 flpor brokers, employed by member Firms that use the MAXN system, huve
terminals on the MSE laor that permit them to enter arders dirzotly into the
MAX system. Thesc terminals also may be used to enter orders from any other
MSE member {icm.

8§97 If a MAX order iz a market order and the [TS best quotanion spread between the
bid and the offer is 1/8 of a point and the stock is guored with a minimum
variation of 1/8 af a point, the order will be immediately excouted withowt Tirst
beingdisplayed at the specialist’s posl because Lhe market pricecannot be hettered

99/ Limitorders entercd on the MAM syslem are executed automatizally for sheir fuft
amount when the limit order price is penetrated in the peimary market For the
particular security. Where such primary market trades accour al the Limed piwe
MSE specialists are only required to execure 300 shaces of the Timit order at the
limit price for every 500 shares traded on the primary market. This Punclion iy
not automatic on MAX and must be done manually by the spesialisl,  See
Securities Exchange Act Release Na. 22073, (May 23, 1985%, 50 PV R 25214

91/ Seo pote 94, infrg. Sec alsg Chaprer Four and Appendis F owhoch descusses
rrading on the regional stock exchanges.
92/ MSE specialists and flpor brokers stated that they belicve onc reasan far the

increased order {low an the exchange during this peripd was that their regular
customers, who normally rovie only a [(raction of their order Maw o the MSE,
sent MSE up to 100% of their orders because of the difficulty and delavs
cngountered in executing orders on the NYSE, These specinlists also stated tha
the type of arders that were execuled on the exchange during this period were
mostly smaller retail orders rather than the targer block trades that gencrally



7-28

data showing 25,6533 trades being cxecuted on MAX on Ocrober 19, 30,203 on Ociober
20, and 31,056 on October 21, compared to 8982 as the dally averapge trades lor
September. MSE ofTicials also stated that, because of perceived slowness in updating
quotes at the primary market 937 and the inability ol specialists to obtain access the
primary market 2t many times on QOctober 19, they decided to reduce the MAX
autematic exccution limits for all stocks to a maximum of 1,099 shares irrespective of
whether 3 specialist had a previous agreement to guarantes largsr size orders. When
this condition worsencd as the day progressed, the MSE dropped the MAX automatic
execution limit again, this time to 599 shares, MSE officials stated that they lelt these
steps were necessary in order to reduee the risk to specialists. This level was kept in
place unti] October 26 when the MAX automatic ¢xecution himit was ralsed back to 103
normal levels of 1,099 skhares (or all specialists, 947

MSE ofTigials estimated that their computer system can handic a total capacity of
IO000 o 40,000 transaclions 3 day, 35/ That capacity was exceaded on Dotaber 19, 20,
and 21, 9%/ As a result of the increased order [low, and the increases in the number
of last sale transactions and quote changes received on the system, the MAX sysiem
experienced system delzys an October 19, 20 and 21 For as long as 41 minutes during
peak periods, with average delays rznging from 15 10 20 minutes, 37/ The delzys were
gxperienced in the time it took Tor orders 10 be transmitted Mrom the front-end portion

account for rhe majority of the volume on the MSE. While some block trades
were ¢xccuted on the MSE doring this pertod, the specialists slated that these
trades tended to be {rom regular customers and were not routed away from the
NYSE.

331/ See Secrion A of this chapter discussing Market Information Sysiems.

94/ From October 20 through QOctober 30, no MAX specialist went higher than 1,099
shares. [n addition, as of November 6 only 132 issucs were above the 1,099
mintmum limit as compared to 604 [szues with limits higher than 1,099 an Ociober
16,

85/ Bccause the MSE's Mmont-end computers receive both MAX and non-MAX orders,
the capacity figure noted above represents total order capacity, not just MAX
order capadity,

96/ MSE handled a total of 37,424 trades, 46,722 trades and 48,771 trades on October
19,20, and 21, respectively. MAX cxecutions represented more than hall of these
trades. See the ¢chart a1 the end of this chapter which sets forth the number of
MaX trades cxecuted an the 16, 19, 20 and 26

37/ MB3E also bad similar system delays on Ocrober 260 No further delays were
encountered in the system alter Wednesday, October 28, In addition to delays
encountered with MAX, MSE officials stated that some MSE member firms using
ADP scrvice lines for entering orders into the MAX system ¢ncountered queuing
delavs of several hours over the ADP lines before their arders reached MAX on
October 19, 20 and 21, Those member firms were also unable to receive reports
of orders cxecuted an the MAX system and transmitted over ADP on these same
dates. Se¢ discussion of ADP related problems in the section on order entry

systems, supTa,
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of the system, where orders are received from member firms, 88/ to the back-end part
of the system where orders are executed based on the 1TS best bid and olfer. Once an
order reached the back-end portion of the system, however, it was priced within twe te
three seconds and then was subject to automatic éxécution within 15 seconds il it lell
within the reduced automatic execution limits for MAX, IT the size of the order was
higher than the reduced MAX limits, it was delayed approximately four to five minutes
to be manually executed by the specialise,

Because orders are not priced until they reach the back-end part of the system,
the front-end delay can result in an execution price significantly diflferant from what
would have been received if thers had been no delay. For example, an order o sell 100
gshares of [BM entercd at 3:00 p.m. oo October 19, would have received an execution
price of approximately 116 if priced immediately, but 2 price of 107 if executed at 3:40
p.m.

In an elfort to reduce delays, the MSE took 2 number of steps during the week
of Qctober 19 to speed up the system by removing some normal checks and backups
from the front-end system. These sieps included eliminating the normal logging for [TS
transactions, COQS quotes, and CTS last sale reports, 997 and shutting down the Backup
Crder Delivery System ("BODS" which would have been used topravide a backup record
of arders in the system in case of a hardware lailure in the main lront-end
system. 100/ MSE operations ofTicials stated that all these systems werg restored to
service gn October 28 [n addition to the temporary climination of some checks and
backups, in order to increase the front-end system’s capacity, by October 26 the MSE
was able to add & third computer to the two already in use for the system. 101/ MSE

98/ The front-end system [functions basically as a communications processor. [t has
three main functions: (I} it receives MAX orders and sends the orders to the
back-end system for pricing and execution; {2) it receives last sale reports From
51AC, logs them in, and sends them to MAX; and (3) it receives quotes lrom
S1AC, logs them in, and then sends them to MAX where they are wsed 1o
calculate the ITS best bid and of Mer on a continugus basis. In addition, once a
MAX order has been executed, the lront-end sysiem transmils a report of the
completed order to the MSE member firm that entered the order,

90/ The MSE stated, however, that they did not eliminate logging of MAX orders
from the front-end system.

100/ MSE officials stated that il a hardware failure had occurred on the main Cront-
end system during the period wher BODS was shut down, approximately four
minutes of orders would have been last. They pointed out, however, thal il such
a loss had occurred it would have been possible {in about one day) to reconstruct
the last arders Mrom logged order entty racords from the Front-end system,

1017 [naddition to the delays encountered on the MAX system, beginning on October
19 the MSE also exceeded the capacity of the computerized files that maintain
the records of executed trades. As a result ol this, the MSE was forced Lo add
additional trade {11¢ storage capacily [o their system, increasing its capacity from
40,000 records on Qctober 19 to 30,000 records by October 26, and 55,000 records
by October 28, MSE officials stzted that they are in the process of adding
additional capacity to this computerized file system.
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operations officials stated that as a result of the improvements made to the MAX
system since October 1%, the system now has the capacity to handle approximately
50,000 MAX and non-MAX transactions daily, 102/

According to the MSE, on Cctober 19 Five large MAX users were contacted by
MSE staff and wnlformed of the reduction in MAX automatic execution limits, The firms
were advised that the MSE's computerized order file was approaching capacity and tha,
il its capacity were exceeded, they would be required to input trades manuvally and that
the MAX system would not be zble to send execution reports automatically. Firms were
told that if they were unwilling to accept that risk, they should route their orders to
another market. In cesponse to this notification, one firm chose to reroute orders lor 2
short period. The other lNirms continued to route to the MSE, Due 10 MSE's efforis o
expand its computerized Tiles during this period no Firm was required toinput manually
during this period.

The MSE also stated that when it received quotes From a stock’s proomary market
that had been designated as "non-firm” or “fast marker quotes™ by that exchanges, and
thus were not binding on the quoting market and could not be used in the caleulation
of best bid and offer for the MAX system, it dropped the automatic execution limit for
such stocks to zero, 1037

Further, because of theair concern with theaccuracy of quote information received
during the weeks of October 19 and 26 MSE officials deleted suspect quotes lrom the
MAX system. According to MSE of ficials, when they received administrative messages
fromSIAC oran ITS participant indicating quotation system delaysor [TS delays froma
particular exchange, they purged all quotes From that exchange {or the period indicated
in the administrative messzge, 104/ Purged quotes, however, cantinued to be displayed

192/ The major capacity increases did not accur until the week ol October 26, when
the third computer was added to the front-cnd system. &lthough there were some
slight improvements in MAX's capacity on Cctober 20 and 21 due to the
enhancements on October 19, these did not have 2 signilicant ellect on queving
and delay problems because of continued increased order flow. The MSE did
indicate, however, that it could have handled the order flow of Qctober 19, 20,
and 21 without significant delays with the capacity enhancements they had
installed over the weekend on October 24 and 25

103/ MSE data indicate that MAX automatic ¢xecution hmits were reduced to zero for
2 stocks on the 19th, 9 stocks on the 20th, 7 stocks on the 21st and the 22nd,
no stocks on the 23rd and 26th and ¢ stocks on the 27th.

104/ MSE officials stated that quotes from a stock’s primary market are never purged
from the MAX system for best bid and ofTer caleolation; only regional market
quotes are purged under such circumstances, Where quotes lrom a primary markes
were suspect, or were the subject of such administrative messages, the MSE would
simply drop the MAX automatic execution limit for the effected stocks to G and
allow MSE specialists to manually price MAX trades in some stocks, MSE
officials stated that gquotes suspected to be inaccurate from ather regional
exchanges or NASDACQ were porged nine times during the weeks of October 19
and 26, Specifically: on Dctober 19 quotes were purged four times, once [rom
BSE and Phix and twice from NASDAQ: on Octaber 20 NASDAQ quotes were
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on the MSE's ather floor display systems and thus were available o specialists and
members on the Floor.

Suspect quotes alse can be purged under a second method in which a specialist
complains to MSE {loor afficials that quotes on a particular stock continue (o be bad.
Under such zircumstances, if MSE Tloor officials ¢can confirm that a quote [rom a
regional exchange In a particular stock 15 substantially owt of hine with the primary
market quote znd that MAX autamatic executions have occurred based on suck a quate,
MSE of ficials can purge the guote. 1057 Aflter a2 quote has been purged under this
method, MSE will contact the regional exchange and request an updated quote,

Since the market break, MSE officials stated that they have continued their
elforts to increase the capacity of the MAX system, including the ability 1o increase
peak capacity with existing hardware, and to imprave the communications capacity with
firms From which MAX orders ace transmitted. In 1988, the MSE intends to add
additional disk drives for data 2nd communications backup and faster computer
processors. By year end 1988, MSE hopes to be able to handle a maximum of 50 million
shares per day and &0,000-70.000 transactions per day. [n additicn, the MSE has
developed a better system Tor measuring the capacity of its cquipment, allowing it to
predict more accurately the capacity of its computer and data network,

&. Phix's PACE System

Phlx's Philadelphia Stock Exchange Auvtomated Communication and Execution
{"PACE"} System 106/ automaticatly executes grders of up to 599 shares at the T3 best
bid and offer and routes up to 1,099 shares or higher by agreement between specialists
or member Firms. 107/ According to cxchange of ficials, the unusuaily heavy volume ol

puerged twice; on October 21 PSE quotes were purged twice; and on October 26
MASDADQ quotes were purged once for over a three hour period.

105/ MSE officials stated that slthough guotes for some stocks were purged under
these circumstances during the week of October 19, they had no written regords
of what quotes were purged, the alfected stocks, or the date and time of such purpes,

g

There are 27 member Tirms that participate in the PACE system. Twenty four
specizlists participate on PACE and 950 stocks are eligible Mfor PACE exccutions.

§

The PACE system is a non-order exposure system; that is, an order transmitted 10
the Phlx trading [loor via PACE is not displayed to a specialist belore excoution.
Thus, the specialist ¢cannot intervene to improve the price at which the order is
executed in the system, even if a superior price is available on the Phlx trading
floor at the time the order is reccived by the system.  Alter an order 13
executed, the system automatically generates an exgcution report which is then
sent 1o the entering [irm. We note that the Commission has expressed congérn
over the PACE system's lack of order ¢xposure to specialists prior 10 agtomatic
¢xecution and has encouraged the Phlx to modify the system to permit an
exposure period similar to these of SCOREX and MAX that wouid atlow lor the
price of orders to be bettered Tor some minimum pecigd of time. $gg Sccurities
Exchange Act Release Noo 19858 {June 9, 1983} 48 FR 27872, n. I3 and
accompanying text.
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orders routed 10 specialists through PACE disrepted the system's automatic execution
and execution reporting Meatvures, resuliing in delayved order execetions and delayed
exccution reports. In addition, Phlx specialists and officials complained that PACE
orders were being executed at incorrect prices due to what they believed to be stale
quotes from the NWYSE. 103/ This resulted in Phix moving to manual execution. As
discussed in more detail below, queuing problems in the PACE system, which prices
orders before the specialists see the order, also cauvsed specialists to be concerped aboul
their exposure and risk and to request & switch to manval exccution.

On Octobear 19, the system #ncountersd substantizl delays in the execution of
orders. Exchange ofTicialsattributed the execution delays to qucuing, which developed
as a reselt of a rapid incregse in the volume of orders entering the system. 109/
Normally, market arders routed to PACE are execeted within 3 seconds. Shortly alter
gxcoution, under normal conditions, the order and the price at which it is executed is
"shown" to the specialist on a terminal screen through a system called PACE View., Due
to the increase in the namber of orders entering the system on the 1%th, however,
queues and delays ocourred in two places. First, orders being routed by member firms
for autamatic ¢xecution into the system were delayed in being priced and executed due
1 queues, In some mmstances, orders were quendd for up 10 73 minutes before actually
cutering PACE and being priced. Second, there were sigmificant gueuing delays in
moving the executed order and its price through FACE ¥Yicw to tho specialist post.
Thesc delays ran up to onc hour. A3 a result the zpecialist would not know what
orders he had executed at a given price lor a sabstantial period of time, by which time
the market may have moved down drastically. In addition, the Phlx specialists believed
that they were required 1o take larger pringipal pesitions than they normally would,
because of the high volume of orders, 113/ The risk resulting from these positions was
exacerbated, in the opinion of Phlx specialists, by their uncertainty regarding NYSE
guotes. Therefore, they believe that the execution prices calicd for under the PACE
algerithm often did not reflect current market conditions. Finally, as discussed in the
section on 1TS, the ability of Phlx specialists to lay of I pringipal positians on the NYSE
was made more dif Ticolt by delays on [TS. L1/ Despite these problems on October 12,
PACE remained Tully engaged on automatic ¢xecution throughout the day.

At approximately 3:00 p.om. on Cotober 19, however, Phix olficials requested all
firms to reroute orders to other ¢xchanges in an ¢fTort to relieve traflic that had
accumulated in PACE., According to Philx, this request was based on ¢concern that the
systcm's Tife space would be exhausted prior to the 4:00 p.m. close, whick would have
resulted in system failure and the loss of orders. All PACE users complied immediately,

1087 Se¢ section on Market Information Systems, suprg, which discusses quotes.

109/ Exchange officials noted that quening was a major problem throovghout the week
of October 19, Seg chart at the ¢nd of this chapter showing velume on PACE
and other systems.

110/ Byt sg¢ Section A(3) in Chapter Four on regional specialist performance which
discusses specialisl positions.

111/ As discussed above, the ability to lay off their positions, to the extent possible
over 1TS, was also reduced by the fact that the specialists may not have known
what positions they had taken due to the delays in PACE Yiew.
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except for ong lacal affliliate which remained on PACE somewhat longer than the other
users because it had no ghility to route orders to an alternate market. Because order
flow into the PACE system was substantially reduced due to this request, Phlx believes
11 avoided g potential system Failere.

The heavy system trafTic also resulted 2a Cirms recelving late execution reports.
As a consequence, [irms using PACE on Cctober 19 could not provide their retail
custamers with the status of their orders. One Phlx ofTicial noted that execution report
delays varied from 10 manutes up to twe hours on October 19,

On Tuesday, October 20, the traffic encountered by PACE was heavier than during
the prior trading séssion. In addition, queuing problems persisted. At approximately
10:00 a.m, on October 20, Phlx ollicials decided to disengage PACE and convert to
manual order executions. The conversion to manual execution was done essentially for
two reasons. First, Phlx oflicials and specialists continued to question NYSE quates and
belicved that automatic exaculions were occurring at dilfferent prices than the actual
markets on the NYSE. Second, and perhaps most important, the conversion t9 manga!l
execution was done to ease specialists’ concerns and fears about rtheir exposure and risk
which were exacerbated both by 1T5and PACE system delays. Because of the increased
orders entering the PACE system, which, a3 noted above, antomatically executes orders
and then subsequently "shows” the execution and price to the specialist, the specialises
balieved thay were required to take larger and larger positions and inerease their
risk. 112/ Nevertheless, specialists believed they would have difficulty in laving of [
these larger positions through 1TS. Moreover, even if the specialists had becn able 1o
lay ol f some ol their long positions, the quening delays between the FPACE system and
PACE ¥iew made it difficult for them 10 aceurataly ascertain what their increasingly
larger positions were on a timely basis.

Under manual mode, orders still were guaranteed execution at the ITS best bid or
offer. 113/ Qrders were priced, however, at the time the arder was received by the
specialist. Accordingly. manual execution allowed specialists o se¢ the orders they
werg receiving and at what price they would be executed. The disengagement ingreased
the workload lor Phix specialists and discussions with Phlx indigcated that queuwing delays
for pricing and executing orders of up te an hour continued throughout the period
PACE was on manual mode. Moreover, switching to manual mode disengaged the
automatic reparting feature that sends execution reports to member Tirms. As a result,
Phix decided to dizspense with reporting ¢xecutions to PACE users entil the close of
business on the days the system was disengaged. 114/ Phlx believes this was necessary
because manually is5uing the execution reports during the trading day would have been

112/ We note that although our data indicates that some specialists bought and sold
large amounts of stock on October 19 and 20, particularly in the blue chip issues
we examined, closing positions were not particolarly long on these days. S¢¢
Chapter Four and Appendix F.

113/ Phlx noted, however, that in some cases orders did not receive executions at the
best displayed markets in those instances where Phlx speciaiists believed quotes
were guestionable,

114/ The Phlx stated that specialists continued to report to CTA on a timely basis
while the system was on manual.
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work intensive and required additional personnel. The Division notes that, althouph
other markets had delays in issuing execution reports, o other market refrained from
mzking an cffort 1o issuc the repores during the day.

Despite the disenpagement on Octaber 20, Phix afficials indicated that the system
gontinucd to experience strains in handling the heavy order flow. Accordingly, at 11:30
am., Phlx requested the PACE users that send order flow through ADP to reroate, 115/
Because queues stitl remained after ADF rerouted their orders, by 12:30 p.m. Phlx had
requested that all other users reroute their orders From PACE. Becausse PACE ugers
rerouted their orders to other markets, Phix noted that quenes ware somawhat reduced
but still continucd throughout the rest of the day on Ocrober 20,

Fhix officials continued to aperate in the manual mode until Friday, October 23,
at which time they switched back to the auvtomatic execution mode, Becausc the
reporting Feature alsa was discngaged, the member Tirm execution reporting process
began after 4:00 p.mt. on the 215t and 22nd and continucd until 12:00 midnight znd 11:00
p.m,, respectively, on those days. As noted above, on Qctober 23, Phlx reverted back to
its automatic mede even though there continued to be sparadic increased activity that
caused queuing Mrom 5to § minutes, Finally, althaugh on October 26 PACE experienced
heavier than usual pre-gpening order Fow, the system was able to handle the strain and
operate normally throughout the day and the rest of the week,

In responsc to problems dering the market break, Phix has developed a method
that will cnable the exchange to disengage the automatic order exccution feature of
FACE without disengaging the automartic ¢xecution reporting feature, Accordingly, in
the future, if the volume of orders entered into PACE averloads the system resulting in
a backlog of orders, stale guotes and delayed cxecutions, Phlx of ficials can convert to
the manual mede without disengaging the automatic reporting feature of PACE, This
should ¢nsure that PACE will provide an uninterrupted Mow of execution repotts to
member Tirms and retail customers.

During the week of October 19, Phix was unable to increase its systems capacity
to reduge the queving problems and delays that were oceurring. The switch from
automatic to manuzl exccution did not cause significantly more orders to be cxecuted
faster, but simply allowed the specialist to sce the order belore it was priced and
executed, Currently, the PACE system can handle only wp to 10,000 orders per day.
Phlx ofTicials indicated that PACE had not experienced queuing problems prior to
October 19, MNevertheless, at the time of the market break, Phix was in the process of
changing its computer systems to increass their maximum capacity, Phlx clzims that, if
the enhancements had been in place, it would have been able (o increase the system's
capacity when needed and could easily have handled the increased order flow during the
week of October 19, Since the week of October 19, Phlx has agcelerated its schedule
For enhancing the PACE system and hopes to increase its capacity to 30,000 orders per
day by the end of 1988,

113/ Phlx rirst requested ADP not to send orders through PACE because ADP
represents about 17 firms and sends a substantial amount of order MNow through
the system. It was thought that removing ADP from the system would reduce
order flaw sufficiently to reduce queues. As noted above, however, this did not
prove sulTicient.
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7. PSE's SCOREX System

PSE's Securities Communication Order Routing and Execution ("SCOREX"} Svstem
routes orders Crom member Firms to the PSE [logr, and sutomatically executes customer
agency orders of up to 1,099 shares at the 1TS best bid or ofTer. 116/ The mazimum
order size for routing purposes is determingd pursuant 1o agreements between specialists
and member firms. 117/

During the week of October 19, SCOREX experienced severe operational problems
due to increased equity volume. For example, on October 19, 22,410 rades were
executed on SCOREX compared toan average of fewer than 6,000 per day in September
1987, The overloading was particolarly acute 3t the opening because of the huge
amountol informgtion, including quotations, entezing the PSE computer sysrems relating
to the 1,000 SCOREX stocks and many other stocks not even traded on the PSE, L&/
PSE officials claimed that the heavy order Mlow was exacerbated beciuse many firms
started sending order flow to PSE once the NYSE's DOT system and other exchange
routing and execution systems encountered delays. 1197 As a result, SCOREX was

118/ SCOREX orders are Med (rom member (itm lines into one of the PSE's two CC-80
computers. The CC-80 is a commuonication progessor that akes messages and
routes orders inte the SCOREX computer. Once in SCOREX the order is routcd
to the specialist post where it 15 assigned a price and "displayed” to the specialist
for 15 seconds so that he has an opportunity to better the price. Il no message
iz received back from the specialist to SCOREX in two minutes the order i
exascuted at the assigned price. The execuled order iz then routed through
SCOREX back to the CC-80, which sends execution reports back to irms via the
firm’s incoming lines and a hard copy of the executed order back through
SCOREX to the specialist so he can confirm how many shares wers execuled and
at what price.

117/ Approximately 32 firms are wired directly into the SCOREX system, Additiongl
member Firms use SCOREX throuvgh their floor brokers, O the 1,300 stocks
traded on the PSE, 1,000 are eligible (o be traded through SCOREX. Any order
entering SCOREX, other than for 2 "local” stock (Lg., those stocks not listed on
the NYSE or Amex), i5 directed to the San Francisco or the Los Angeles trading
floors on an zliernsting basis,. SCOREX is only wsed lor routing purposes {or
local issues, and because there is only one PSE market maker in a local issue, the
order is sent directly to the applicable floor.

118/ PSE’s system receives information on stocks not traded on the exchange which
then is filtered out. According to PSE, this non-usable information Further
clogged irs computer systems.

119 For example, as noted above, 3t 3:00 on the afternoon of October 19, Phix asked
member firms not to uvse its PACE system. According to officials at various
exchanges, this resulted in order flow being transierred to other regional markets,
such as the PSE. From our sample of firms, however, we have been unable 1o
verify that as one system got overloaded, the firm switched its order flow to
another repional system. The firms we contacted about this issue stated that
they sent order flow to the NYSE's DOT system rather than another regional
cxchange when regional systems malfunctioned,
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handling 250 ordars per minule at some points on October 19, compared to an zverage
for September 1987 of fewer than 25 per minute. The overload of orders in the "front-
end" of SCOREX prevented arders from arriving at the "back-end” for execution by the
specialists in 3 timely manner. PSE officials were unable to quantily those delays.
They believe, however, that the delays varied considerably depending onthe time of day
and to which Flaor, Los Angeles or San Francisce, the order was being routed. PSE
noted that orders routed to San Francisco were delayed more than orders roonted to Los
Angeles.

At the opening on October 19, 7,000 trades, the number ol ten received ina full
day, were queunsd, Due to systems overload, orders were lost at various times during
the Cclober 19 trading session becauvse quenes built up and orders started to "wrap”
over other orders. Wrapping is moch like recording over what already has been
recarded on a cassette because the available tape has run cut. Information lost due o
wrapping either can be order information, that is, orders newly arriving in the system
znd not yet "logged in,” or trade confirmation information ("reétrieval information™ on
its way back out of the system to be processed. In addition, 2t one point during the
day. the grder retrieval portion of SCOREX was olosed and had to be restarted, causing
some retrieval information to be lost until later in the dsy. In addition, some orders
were sent to S5an Francisco specialists even after they had beer executed in Los
Angeles. Although PSE has been unable toquantify the detays in receiving executions,
we bhelieve that For those arders that got through the system and were not lost due to
wrapping, gqueuing prabiems significantly delayed their execution. PSE has indicated
that, once an order was exccuted, delays in the receipt of execution reports by member
firms ran up to one hour.

On Monday night, the Exchange relieved some of the sirain on the PSE compuicr
systems by eliminating the ficker that disseminates FSE trades to its flpor. [n addition,
SCOREX was reprogrammed not to perform limit orderalerts. These alertsare designed
i warn specialists that the primary market quotes for a stock are approaching the bid
or af fer of a limit order on 1he specialist's book. It later was discovered that, due to
a programming cversight, only kall of the limit order alerts had begen eliminated.

During the first three hours of trading on October 20, queues again built up,
wrapping occurred, and order and retrieval information was iost. 120/ During the day,
PSE officials began calling some of the larger wsers of SCOREX and asked them to
trefrain [rom using the system. The Miems general ceaction was that they would not
remove themselves from the system unless everyone did, They argued that they nesded
19 use SCOREX becavse DOT was backed up 2nd because their (loor brokers were
swamped with orders.

By Cctober 21, the Exchange had ehimingted all limit order alerts from SCOREX,
During the morning, the same queuing problems starred to develop, PSE ofTicials, inan

120/ PSE noted that there were delays on the incoming lines bringing in orders from
the member firms to the CC-80 communication processor. For example, during the
first 3 hours of trading an October 20, delays, depending on the (irm, ranged
from 10 to %3 minutes. According ta FSE, the delays varicd depending on how
much oider flow the firm was sending to SCOREX.
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effort toavoid any wrapping, called all firms that use SCOREX between 1030 and 12:00
EST and told them not to use the system lor order routing and execution or they would
risk having their lines into SCOREX disconnected completely. Member MNirms complied
with this "request,” and due to a reduction in volume, 121/ the Exchangc permitted
firms to come back on1o the system late in the trading day or the next morning, |22/

Duetoa unigue systems problem, SCOREX went down for about 14 minutes belore
the opening on October 22, At %:01 a.m. EST, a larpe number of pre-opening orders
entered the system al the same time, causing primary and back-up systems to Mail. The
Exchange of ficials who operate SCOREX had thought SCOREX had hesn programmed not
to allow such a sudden rush of incoming orders. The system was brought back up at
9:'5 am. Becauwse the orders already had been "logged in,” they were retrieved
and later executed at the opening price.

By QOciober 23, most firms still were not vsing SCOREX. 237 The Cirms that
earlier had been asked not to use SCOREX had decided 1o stay with other exchanges'
systems and still were experiencing back office problems arising from their vse of
SCOREX exrlier in the week (ie. missing trade reports). Most of these (irms had
rerouted orders to DOT. Qwer the weekend and during the week of Qetober 26, the
PEE worked with firms to reconstruct orders 1ost because of wrapping and to rescarch
and report unreported trades, Using the Cirms' computer tapes indicating what trades
had been sent to SCOREX, the PSE was able 10 execute the vast majority of orders lost
due to wrapping at the price at which the trades would have been executed had the
system not wrapped. In addition, using a combinztion of Nationa! Securities Clearing
Corporation, firm, and PSE records, trades executed but not reported due to wrapping
were reported, 124/ Many of the major Firms were back on SCOREX by the last week
in Qctober or the Mirst week in November, but average daily SCOREX order executions
lor the First and second weeks of November remained relatively low at 2,358 and 3,142
trades, respectively,

121/ SCOREX ¢xecuted 8,700 trades, representing 2,257 100 shares. This issigaificantly
fess than the trades and volume for Cectober 19 and 20, but still higher than the
September daily average, See charl at the end of this chapter.

122/ Aflrer QOctober 21, the PSE also established the so-called “five minute rule.,” This
rule allowed PSE to "disable® broker lines if their San Francisco trade reporting
printers backed up more than 3 minutes, Broker lines would be reactivated once
processing raturned to acceptable leveis. PSE has indigated that this ruls is no
longer in effect and zll lines are now active.

On Detober 22 and 22, SCOREX only executed 965 trades representing 245,500
shares and 763 trades representing 282,500 shares, respectively.

E

According to the PSE, some Tirms, rather than working with the PSE, simply
filled outstanding customer orders themsetves and took any loss. In addition,
some firms were able on their own 1o reconstruct £ills through a clearing report
or ¢clearing ledger entry. PSE claims that because they did not hear back [rom
some firms it is impossible Mor them to estimate how many orders never were
[illed. PSE assumes that most orders were filled eventoally, either from them or
the firm directly,

5
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In light of the problems experienced during the heavy volume periods, PSE
of ficials have begun to upgrade and replace outmoded system components in order to
cnhance the capacity of SCOREX and PSE systems in gengral. PSE had estimated
SCOREX's maximum capacity at approximately 25,000 trades. PSE oflNicials noted that
SCOREX had handled 25,000 transactions without problems on one day in the past and
they were unsure il the system could handle a higher number of trades. PSE is
currently in the early stages ol a two year program to phase-in updated cqupment that
will increase capacity. PSE projects that by the end of the two year pericd SCOREX
should be able to handle 50,000 trades under normal volume levels and up to 100,000
transactions on peak days. Further, until récently, there were two lines connecting the
Los Angeles and San Francisco trading flaors. In anticipalion ol increased volume and
as part of an overall ellort to upgrade PSE systems, a third ling that was being added
at the time of the October market break is now in place. A fourth line was installed
in December 1987, Tn addition, systems ol[icials have begun elforts to cope better with
future volume surges by making it easier and less disruptive to ¢xcluds certzin non-
ezsentizl incoming data {e.g., information an stacks not traded on the PSE} to ¢liminate
limit order alerts and to restart system components more quickly after they are ¢losed
unexpectedly. Finatly, PSE ofTicials claimed that they could have reduced significantly
Lhe strain gn SCOREX by stopping it from calculating the best bids and offers. This
would have requirad specialists receiving SCOREX orders to execute the orders manually
using the best bids and oflTers displaved on their Quotron screens. 125/

8. Other Systems - BSE and CSE
a. BSE - Mapual System

The BSE is unique among the regionzl stock exchanges because Lhe majority ol its
sysiems are still maneal and the cxchange lacks an automated order routing and
exccution system. 126/ Without an automated system, the exchange atiempis to draw
order (low by requiring its specialists to guarantee trades wp to 1,299 shares (or 2,300 if
the isswe is among the 100 most active or has been designated by its Market
Berlformance Commirtee) at the ITS best bid and of fer. 127/ Orders are routed to the
BSE lloor by BSE members, to a (loor broker or the BSE "{ront desk.” The (ront desk
serves as an of Ficial Tlagr broker, where employees of the exchange receive orders from
BSE members and detiver them to the appropriate specialist for exccution. There s alsg
asmall nember of [loor brokers, both affiliated and independent, that can receive orders
frrom BSE members. Orders are routed to the floor cither electronically or by

125/ This procedure would have been similar to the manual execution procedures
adopted at the Phlx. See discussion of Phlx's PACE system, supra, in this chapter.

126/ The BSE is in the initial phases of introducing an automated system, BEACON
(Boston Exchange Automated Commuaication and Order-touting Network), which
will provide routing, ¢accution and trade reporting Nlunctions. The proposal has
been noticed Mor comment by the Commission but has yet 1o be approved.
BEACON, however, currently regeives, processes and distributes guotes and last
sales to the BSE Floar. Se¢ Securities Exchange Act Release No. 24187 (Mzrch §,
1987}, 52 FR 26612

127/ Sec BSE Rules Chapter 2, S#ction 33,
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telephone, 1287 Executed trade reports are delivered manually to the BSE Clearing
Corporation [or settlement, and to STAC terminals oo the floor For manual entry onto
the Consolidated Transaction Reporting System.

Because it hasa manual system, the BSE did not experience many of the problems
suffered by other exchanges in order routing. When volume surged, the exchange was
able to increase i15 staffing on the floar to accommodate the order Tlow, [t was much
easier to increase stafling quickly than to upgrade an aulomatic #xecution system on
short naotice,

The exchange and its spaciziists, however, did experience some problems due 1o
the record volume received on October 19-23. 129/ First, as discussed in more detail in
the ITS and specialist performancee sections, the BSE specialists believed there were
difficulties in laying off positions duo¢ to delays in the execution of ITS orders.
Accordingly, BSE Floor Qfficials determined on Qctober 19 at about [:00 p.m. EST to
suspend the 1299/2500 execution guarantee, From the 1%th through the 22nd, specialists
oparated on a “"best efforts" basis: that is they were not held to any execution
guarantee limit. 130/ The BSE indicated that this policy was not officially
communicated to member lirms.

Second, the BSE experienced significant problems in reporting Irades 10 the
Conszolidated Tape Reporting System and in issuwing trade execution reporis. As
discussed above under Market Information Systems, because trade data from BSE must
be entered manually on ¢ne of three terminals and accepted by SIAC before another
trade can be entered, the large volume ol trades caused the system io back up.
According to BSE officials, these problems caused BSE entries to the Consolidated
Transaction Reporting System to be 2 to 3 hours laiec on October 19 and 20,

The BSE zlsocxperienced significant delays io reporting executions (o the upstairs
lirms. Even though the BSE was continually trying to key in the necessary information
50 that reports could be sent to the upslairs firms, input operators, entering trade
report information, were backed up throughout the week af October |9 because of the
extremely heavy volume. Accordingly, the BSE siated that execution reports (o some
member [irms did not reach the firms until the end of the trading day or after. BSE
lurther indicated thacittried toconfirm executions Mor those firms that inquired during
the trading day and some lirms were able 1o get guicker confirmations through their
MNoor brokers,

128/ Currently, six {irms direct order [Tow to the trading floor through ¢lectronic
transmission. The systems used to provided this service are not owned by BSE
but are owned by the member firm or their vendors.

1297 For example, trading volume gpproximaiely doubled on QOctober 19, (3,188, 105)
when compared 1o the average dzily volume Mor September 87 (3.030,406), The
same dramatic increases were also se¢n in the number ol trades on the BSE. For
the week ol October 19 the average number of trades more than tripled (10,023}
as compared (o aversge daily trades for September 1987 (3,107)

130/ The BSE claimed that many speciaiists still guaranteed execcution within the Limat
ol 1299 shares even though they were permitizd to operate on 2 best efforts basis,
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b.  CSE's - N3TS

The CSE executes orders automatically through its Mational Securities Trading
Systemn {"MSTS"). The NSTS is a system of users linked electronically. All CSE
proprietary members have access to MSTS, as de access participants, who may utilize
the system through the Macilities of 3 member. Designated dealers are assigned one or
more issues and every issue traded through NSTS has at least one designated dealer.
The designated dealer 15 responsible For the automatic execution af public agency market
ordets and marketable limt orders, up to 2,099 shares, at the ITS best bid and ofTer.
The designated deater also is responsible for the limir order guarantes in his issues,
which means that he must guarantee an execution of public agency limit orders when
the limit order price is penatrated by a transaction on another {usually the primary}
market, 1317 If an issue has two or more designated dealers, they rotate the
rasponsibility for the smal! order execution guarantee on a daily basis.

CSE experignced substantially inereased order flow during the week of October 19
According to the CSE, with two exceptions, the volume increase did not prevent the
public from obtaining immediate executions at the ITS best bid and of fer throughout the
weeks of October 19 and October 26, CSE's small order cxecution system was non-
operational Tor two hours on Ccotober 28 and three heurs on Cetober 29 due (o 2
communications hardware problem. 132/ According to CSE, atglli other timesduring the
weeks of Qetober 19 and 26 the public received mmmediate automated execution of
orders. CSE, however, did encounter some pricing problems on October 19 and Z0.
According to CSE, {or reasons it has not vet determined, WSTS executed orders at
prices that did not appear to reflest the current NYSE market as reported over the
consolidated tape. As a resull, CSE designaied dealers manually adjusted the prices of
SOME ageney executions.

4. Analysis of Regional Systems” Ferformance

The week of October 19 highlighted some significant flaws in the small order
routing and execution systems of the regional stock exchanges, Obvigusly, these Flaws
have o be examined in the context of a level of trade volume on the regional
exchanges that Mew could have anticipated. ln addition, the volatile conditions in the
primary market added a degree of uncertainty to the problems the regional exchanges
were [aced with during the weak., Wevertheless, even considering thess circumstances,
most of the systems did not perform particularly well. The level of performance,
however, varicd agross systems, and some ¢xchanges responded more quickly to system
problems that arose than others

Although MAX had some queues and delays throughout most of the week of
Cotober 19, the MAX system appears t0 have performed the best of the regional small
order systems., This may be due, in part, to the fact that MAX had the highest
capacity going into the week of Qcrober 19 when compared to the other rcglonal

131/ Away Irom the markel limit orders are not executed automatically, but are
executed manually upon the gecurrence of a penelrating price transaction.

132/ CSE noted that the problem has sinec heéen corrected.
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systems. 337 In addition, the M3E proved most adept at quickly in¢rzasing the
capacity of its system.

The SCOREX system performed particularly poorly, losing both arders and trade
reports. In addition, the FSE asked members not to use its system on October 21.
Essentially SCOREX was not a reliable ar functioning system for most of the week of
Cetober 19,

The Fhix's PACE system also had significant problems. Phlx's decision to move to
manual ¢xecution may have been unavoidable given the queues existing between the time
of execution and the time the specialist became aware of the trade. MNevertheless, the
decision to dispense with all execution reporting to member Tirms until alter hours
raises troubling questions.  Although the manual mode disengaged the auctomartic
reporting Teature, Phlx was the only market to dispense totally with issuing trade
reports 10 member firms vntil after trading hours. Even B3E, with an enlirely manuai
system, continued to 155ue ¢xecution reports throughout the day, although its system
was backed-up and had significant delays.

The MAE, PSE and PHLX have made or are in the process of making capacity
enhancements to their systems 50 they can better handle the volume cxperienced the
week of October 19 in the future. Quick implementation of these enhancements is
etitical, partigularly For the PSE and Phlx, The week of Dctober 19 demonstrzted that
those enhan¢ements need 10 be implemented as soon as possible 1o accommodate
unexpected volume surges. Indeed, the Division believes that, in light of the serious
prablems both these exchanges experienced, the Commission should consider whether to
regquest both exchanges to refrain Mrom adding any new (irms to their systems until they
have made progréssin inereasing system capacity. [naddition, belore adding new (irms,
regional exchanges should develop plans 1o ensure that firms nsing their systems or
sending order flow to the floor are adequately informed in a2 timely manner of any
problems, including reductions in guarantee limits and delavs encountered on the
exchange For ¢xecuting orders and issuing trade reports. 134/

D. Intermarket Tradiog System
1. ITS Operatloas
The intermarket Trading System ("[T5} 15 a communication system designed (o

facilitate trading amang competing markets by providing each market with order routing
capabilities based ¢n current queotation nformation.  Specifically, [TS links the

133/ During the week of OQctober 19, MAX maximum capacity was 30,000 to 40,000
transactions a day for both MAX and non-MAX orders. SCOREX maximum
capacity was estimated to be about 25,000 tranzactions per day and PACE's
maximum capacity was about 10,000 orders per day.

1347 In addition, all of the exchanges should work on impraving coordination among
markets when their small order systems are down. Although difficolt to conflirm,
many markets belisvad their problams were exacerbated when other markets told
sysicm users to use another market. accordingly, we belicve the cxchanges
should develop means of informing other markets when they decide to send their
users elsewhere.
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participent markets 135/ and provides facilitics and procedures For: (1} display of
composite quotation information at ¢ach of the participant markets so that brokers are
able to determine readily the best bid and of fer available from any participant for a
multiply-traded security; (2) elficient routing of orders and administrative messages
between market participants; and {3} participatian, under certain conditions, by members
of ali participating markets in opening transactions in those markets

Authorized in 1978, the TTS was a step in the creation of the nationsl market
system ("NMS") because it increased the opportunities for brokers to secure the best
execution of their customers' orders. 136/ [n addition, it enhanced market making
competition by permitting regional specialists to attract orders Tom other markets by
providing superior quotations and to more ¢fTicicatly, and at a lower cost, lay of f risk
positions by selling stacks on primary markets. All major exchanges and the NASD are
participating members. By the end of 1984, there were 1,189 stocks traded through the
system: by the eng of November 1987, the number reached 1,323 137/

2. ITS Transactians

As a general matter, when a flaor broker receives an order to buy or sell stock
that is traded on scveral exchanges, he will attempt (o execute that arder in the
marketplace where the order is received, bot he will compare the quoted market lFor the
stock at his market location with the ITS guotation display that is continuously updated.
If the ITS display indicsties that @ competing market is disseminating g superior bud or
offer, the broker may send the order through ITS. Orders sent through 1TS are
referred to as "commitments to trade® 138/ and contain information such a3 the
destination markegt, the name of the clearing corporation through which the trade shall
be settled, specifications as to whether the commitment is to buy or sell, the number af
shares, the price of ¢xecution and the time period during which the commitment is
irrevocable. The commitment to trade is firm oanly Mor a [ixed period of time. When
most market participants receive a commitment, the speciabist or market mzazker may
¢ither accept the commitment, which would result in an execution, of reject that

¢

The parties to the plan, or participants, are the &mex, BSE, O5E, MSE, NYSE,
PSE, Phlx and the NASD.

g

The ITS Flan ("Plan”), which governs the 1TS operations, was [first authorized by
the SEC on 3 provisional basis on April 14, 1978, (Securities Exchange Act
Relcase Mo, 14661 (April 14, 1978), 43 FR 17419} and permanently approved on
May 6, 1982 (Sccurities Exchange Act Release No, 18713 (Mavy 6, 1982} 47 FR 20413}

g

Theaverage daily volume of executed trades increased rom 5,404 in 1984 to B.al12
in 1987, with 4,692,200 and §,781,600 shares traded, respectively.

E

Commitments sent to ancther market are referrad to 25 "ourgoing commitments”
by the sending market and referred to a3 "incoming commitments” by the market
that receives the commicment.
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commitient. 139/ 1f the specialist or market maker dogs not act on the commitment, it
will expire automatically within one¢ or twe minutes, depending on which market
originated the order. 140/ Genervally, commitments sent by regional cxchanges arg
irrevocable [or two minutes, whereas those sent by the NYSE expire after only one
minuote. NYSE typically receives 33% of the ITS commitments to trade from the regional
exchanges and is responsible for sending out approximately 350% of the
commitments. 141/

3. Fre-opening Procedires

In contrast to the routine procedures regarding ITS commitments Sent or received
during the trading day, special procedures apply at the opening. A pre-opsning
application must be sent through ITS whenever 2 market maker anticipaies that the
opening transaction will be at a price that represents a change from the stock™s
“previgus day's consalidated closing price”™ 1437 of more than the "applicable price
change” 143/ For example, il a stock’s consolidated closing price was 34 and the
market maker anticipates the opening price to be 34 3/8, that market maker will have
to send a pre-opening notification because the price change ol 3/8 is more than the
applicable price change of 1/4 for a stock of such value¢, 2s provided in the Ptan,

139/ Rule 11A¢!-! under the Act penerally requires that quotations must be firm for
the price and size disseminated. Thus, unless 2 market maker had justeffected a
transaction at his quetec or was in the process of revising that quotation, he is
reguired 1o accept the commitment. When the market is moving rapidly, however,
specialists may indigate that their quotes are not firm and thus wiil no1 be held
1o their quates,

1407 This expiration procedure zppligs to most participants except for the CSE and
Bernard L. Madol T, [nvestment Securities ("Madofl ™) who have automated exacution
systems that will guarantes order axecution. Madoll is the only third market
maker and member ol the NMASD that uses ITS, and thus is the only representative
of the MASD. Madoll trades Mot its own account; it does not deal with retatl
custormers but services institutional clienrs. MadofI's access to ITS is through the
MNASD™ Computer Assisted Execution System ("CAES™, an WASD order routing
system, As for the CSE, when a commitment to trade is sent through ITS, the
order will be routed through CSE's Natioral Securities Trading System ["NSTS")
switch, which will gencrate an acceptance (or rcjection) on behalf of the
designated deater {the primary market maker on the CSE as defined in CSE Rule
11.9) for the ITS security being traded.

[41/ In September 1987, for instance, out of a total of 216,819 commitments 1o trades
seni through ITS, NYSE scnt out 106,584 and received 77,666 ftom the other
participants.

142/ The "previous day's consolidated closing price” is the last priee at which 2
trapsaction in the stock was reported by SIAC on the last previous day on which
transaclions in the stock were reported by SIAC,

143/ "Applicabls price changes” vary between L/8 and 1/4 point depénding upon the
price of the stock.
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Thus, to offset a pre-opening imbalance in & stock, 2 market maker will notif'y
other participant markets of the situation by sending a "pre-opening nonfication”
thraugh 1TS5, and cannot open the particular stock until three minutes have clapsed.,
The pre-ppening notification must include the Mollowing inlformation: (1) a designation
that the message is a pre-opening notification; (2) the tdentity of the exchange, the
exchange specialist and the secuerity; and (3) the applicable price range of the
anticipated opening, which is not to ¢xceed 172 to | point, depending on the price of
the security.

Market makers from other participant markets will send "pre-opening responsss,”
containing obligations to trade, including the number of shares and price that they are
willing to trade. Based on the pre-opening responses, the market maker will allocate
stock to the regional exchanges at Lhe opening and set the opening quotations. |44/

4. Trade-through Rule

Since cach participant may see the current bid and offer from every other
member on the [TS terminal, it is also possiblc 10 5ee when a trade has been exccuted
at a better price.  The 1TSS trade-through rule states that, absent reasonable
justification or excuse, a market maker should not purchase (scil} any security at a
price that is higher {lower) than the price at which that security, at the time of such
purchase (sale), 15 offered (bid} in onc or morc other participant’s markets. The rule
requires anyone who "trades through” another markect's quotation to either break the
trade or satisfy the other market's gquotatipn. The rule does not apply under certain
conditions, such as (1) when the size of the offer or bid traded through is posted at
100 shares, {2) when the trade-through is cauvsed by 5 systems/equipment malfungtion,
{3} when the trade-through o¢curs during "unusuval® market conditions, 1457 and (4}
when a complaint i3 not received within 5 or 10 minuetes {(depending on whether the
trade-through was an exchange or third market trade-through} alter the trade-through
transaction appeared on the tape. 146/

124/ The pre-opening rule also applies whenever a security that was subject to a
"regulatory halt” resumes trading. "Regulatory halts,” as defined in Part X of the
CTA Plan, occur whenever the primary market halts or suspends trading for a
security in the exercise of its regulatory Functions. The primary market will halt
or suspend trading if it determines that (1) certain matiers celating to the
scocurity or the issuer thereol have nat been disclosed to the publiz, ar (2) certain
regulatory problems relating to the security should be clarilied belore trading is
permitted to continue. The primary market shall notily other participant markets
of such halts or suspensions. 1TS Plan, Pre-Opening Application Rule, Section
(ol

145/ Unuosual market conditions are defined in Rules 11Ael-1{bW3and 1 1Acl-1{c)3).
146/ Se¢ 1TS Plan, Trade-Thraugh Rule, Scction (b¥3). In addition, the trade-through

rule block application policy réquires a person cxecuting a block trade to send
each participant that displays a better bid or offer a commitment to trade at the
execution price and for the number of shares displaved, befare the remainder of
the block is executed.
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5. Speciflic Problems and Members’ Responses

During the October market break, the 1TS cxperienced severe problems, most of
which rezulted from operational difTiculties. 147/ 1TS participants were concerned with
the subsiantial number of expired commitments dus togueuing prablems, as well as with
the lack of compliance with the pre-opening requirements of the Plan.

Onc of the major consequences of the unusually high volume of trades was the
inordinate number of expirations of commitments. 148/ Because of the queuing problems
{¢.g., printer delays), 149/ the routing of ITS comnmutments from the regional exchanges
through the UFDC 180/ 1o NYSE specialists of ten was delaved beyond the two minute
expiration period during which 1TS commitments may be executed. Therelore, during
the high volume periods on Gotober 19 and 20, some NYSE specialists never had the
apportunity to accepl tegional commitments to trade because the orders had expired
before they arrived at the post. Some regional exchange specialists, as a reaction to
continugus expirations of commitments, turned to alternative meothods o afTset their

exposure, 1317

147/ During the Ocrober market break, however, ITS participants generally did not
complain about trade-through and bleck trade policy violations. Based upon
statistical inTormation received from the various patucipanis, it appears that the
increased number of trade-through and block trade complainis during the market
break was approximately proportionate 1o the increased volume of rades, untike
the unusually high number of opening and expiration complaintgs. While the
number of complaints deating with openings increased from a total of 27 Mot the
entire month of S5eptember 1o 106 and 116 on October 19 and 20, respectively, the
number of complaints dealing with block trades inereased only froman average of
about & per day in September to 8 and 1|l on October 1% and 20, respectively.
With respect to trade-throughs, the number of complaints increasced Trom an
averageof 2tolporday inSeptemberto 13and 24 on Ocrober 19and 20, respectively,

1487 Tablez7-1and 7-2demonstrate that the regional exchangessubstantially increzsed
the number of commitments sent to the NYSE (Trom a Seprember daily averape of
5,080 to a daily average of 12,616 on Ociober 16, 1% and 28}, while the number of
commitments sent by the NYSE acrually declined, Furthermaore, as a2 perecniage
matier, the number of cxpired commitments increased substantially on both the
NYSE and regional exchanges. But (rom 2 market making perspective, however,
the MYSE expirations were [ar more significant 1o the repional specialists than
the regional expirations were 10 the NYSE specialises.

1497 See discussion of DOT, supra.

150/ ITS orders sent to the NYSE are generally routed through a UFDC switch where
they are printed out by a card printer and routed to the specialist.

15!/ PSE zpecializts, (or cxample, used floor brokers an the W YSE and execuied trades
manually. During the month of Seprcmber, the averaze daily number of shares
exccuicd on the PSE through [TS was about 1,374,600, From October 19 through
Qctober 26, however, the average daily nomber was under 1,000,000, which
indicates g higher number of unexecuted commitments, as well as a reluclance to
use the system a5 4 whole, At MadolT, trades were also executed through brokers
¢n the NYSE floor. BSE specialists indicared their reluctance 0 use ITS (because
they believed that the commitments sent to the NYSE would expire) and
disrcgarded ITS lor the week of October 19
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TABLE 7-1  NIMBER OF QUTEOING COMHITHERTE TD TRADE
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Source; NYSE
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TOTAL FROM MY TOTAL FROM kY TOTAL FROM NY TOTAL FROM NY TOTAL FROM XY TOTAL FREM NY
SEPT
AV .5 5.7 .k i3 5.8 L.k 5.3 b.? 5.4 b2 1.1 1.2 5 g7
qcrT,
(1) .0 7.3 LN EL T T 18,8 147 b Nl 18,0 b 7.3 LI 4.3
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H FLUCTUATIONS OF NASD FIBURES D0 NOT EOWFORM 70 THOSE OF THE QTHER PARTICIPANTS

Source; N13IE
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Furthermore, the NYSE partialiy shut down 1T5 on the NYSE Toor {1TS was shut
down on posts 1 through 7 which service, among others, American Telephone and
Telegraph, [nternational Business Machines, General Motors, Eastman Kodak, Chryeler,
ULS. Steel, 2nd Union Carbide) on Cctober 19, 1987, between 2113 pom. and 3:27 p.m.,
and, on October 21, 1987 ITS was shut down on the entire {loor of the NYSE rom
1033 am. to 12:36 pom. 152/ The NYSE's decision reflected the fact that system delays
cgused ITS commitments not to reach the specialists in time (or them to respond, and
that the incoming ITS traffic at the UFDC switch and the printers an the floor was
gslowing down other order processing systems, such as DWOT, 153/

The regional exchanges also experienced delays in their ITS suppoct systems. The
MSE, for instance, experienced delays of approximately 15-43 secands within its own
Regional Computer Interface, 1534/ which only left 15-45 seconds Tor the specialists to
act on the commitments prior (o their expiration. Therelare, speciabists Townd it
dil(icult to respond to the NYSE's outgoing commitments to trade that cxpired within
Onc minute.

Several participants complained to the stall about the failure of other ITS
members ta comply with the pre-opening requirements as definsd in the ITS Plan, 1585/
For exampilc, on October 19 and 20, the NYSE ITS Service Center 1367 indicated thar it
received 106 and 116 complaints, respectively, dealing with openings, as opposed ta 27
received doring the entire month of September. Regional exchanges also indicated
concern over the absence of any reqguitement in the [TS Flan that NYSE specialists
issue pre-opening notifications prior to resuming trading after an arder imbalance halt,
As discussed above, the present provisions of the ITS Plan only require notilications
alter a “regulatory” halx,

Furthermore, PSE specialists stated that, on October 9 and 20, they did not
receive any indication as to whether their pre-gpening responses had been accepred
until onc and ong-hall days tater, as ¢pposed to one and one-hall hours during "normal”
busy days. Similarly, the CSE indicated (hat, ¢n those same dates, no reports were
received on pre-ppening responses until late during the day, in spite of the continuous
reguesls For such reports. On the other hand, the Phlx indicated that it intentionally
ignored pre-opening netif ications becavse of the delaysalready experienced throughout
Lhe system.

2

During this period, other participants could not access the NYSE through ITS, but
still conld communicate among one another through the systom.

See discussion, supra.
See discussion of regicral exchanges order routing systems, supra.

ITS Plan, Pre-Opening Application Rule, Section (b)(i)

175 complzints are handled at three different levels at the NYSE. Complaints are
first sent through the system Irom gpecialist to speciabist. I the specialists
cannot resolve the matter, the compiaint is s¢nt through a "hol line,” 1o the post
supervisor. IT no reselution is reached, then it is sent to the [TS Service Center.
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6.  Analysis

The staff i5 congerned that the present conliguration of 1TS is not dezigned to
perform efficigntly in high volame periods, Ducing the market break, the lack of
Mexibility af 1TSfragmented further the markets, reduced substantially market making
capability on the regional exchanges, and causcd upstairs [irms to place ¢ven more
pressure on WYSE order processing systems. The unavailability of ITS greatly increased
Minancial risks 1o regional specialists because it reduced their ability to lay of f their
inventory positions acquired from market making activities. This unavailability
contribuled to decisions by certatn regional exchangesto reduoce their volume guarantees
in regional automatic execution systems, which, in turn caused firms to rerouts more
arders to the NYSE, placing even mote pressure on its order handling systems. 1537/ In
short, For perigds of time, 'TS eszentially ¢ceased to function when additional order
handling and market making capacity were critical. The staff believes that steps must
be explored to devetop a Taster and more efTicient intermarket linkage, At the same
time, howewver, 1t should be recognized that while on October 19 and 20, 32% and 55%,
respectively, of NYSE commitments o trade were executed on the regional exchanges,
75% and B0% of the regional exchanges commirments 1o trade sent 10 NYSE were
executed on those same dates.

First, considaring the large number of expited commitments during the week of
October 19, the Division believes that the NYSE, along with the other ITS participants,
should examine the operationzl problems encountzred in order to plan possible
modilications in the system during peak velume times. For example, the NYSE should
consider separating its [TS terminals from the printing fonctions of other NYSE systems,
such as DOT, in order 1o lacilitate the printing of ITS commitments belore the two
minute expiration period. } 5%/

In addition, the staff believes that it may be appropriate Tor all participants to
consider adopting default procedures to provide that, when a commitment to trade is not
accepted or rejecied within the applicable two minute time frame, an execution report
will be automatically generated by the system based on the commitment price or the
then current guotation Cor the security {whichever is better) in the receiving market.

The stafl is 2150 concerned with the apparent Mailure of the NYSE to investigate
and resolve many ITS complaints received during the market break. Some regional
exchanges (notably MSE and BRE) allgged that the NYSE refused to investigate any
complaines lodged pursuant 1o the [TS procedures during the week of October 19. The
MNYSE indicated 10 the stalf, however, that, except for complaints with respect to
expirations, all other complaints had been investigated. The NYSE explained that from
Ocrober 19 until mid-dav on October 21 expiration complaints had not been investigated

157/ During the month of October, the NYSE received approximately 0% (157,462 out
of 263,854) of the commitments sent through 1T3 as opposed to 30% during normal
daye, but zent cut only about 253% of the total {or 70,709 commitments (o (rade),
as opposcd 1o 33%, to the other participants, See Table 7-1,

138/ happearsthat UFDC queuing problems had been discussed at previouws meeting of
ITS User Commiitee members. The NYSE subsequently had added electronic
display books and anticipates adding more by the Tirst quarter of 1988, in order
to deerease the use of the UFDC switch, and reduce the gqucues on ITS.
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because of fast market conditions and the gueuing problems with respect to the UFDC
switch and the printers on the Clopr. Nevertheless, queuing problems were not {loor-
wide throngh most of these time periods, and many specialists were respanding to ITS
commitments in a timely manner. While the Division certainly zppreciates the intense
pressure on MYSE resources during the market break, the Division does not believe the
wholesale refusal to investigate expired commitment problems is appropriate.

The Division also believes that ITS participants should consider the regional
exchanges’ concerns with the lack of pre-opening messages sent after order imbalance
halts on the NYSE floer. Although the ITS rules do not require specialists to gend pre-
opening notifications when trading resumes, it appears that such practice shauld be
encouraged in order to Facilitate orderly resumption of trading and allow specialists to
attempt to balaoce their positions after order imbalance halts. Indeed, the Division
understands that, in large part, NYSE specialists did, in practice, seek to provide pre-
opening notifications Tollowing order imbalance halis.

Finally, the Division jntends to review with the ITS participants the need lor
clearly defingd progedures [or communications among themselves. The Division found
that during the week of October 19, there generally were satislaciory communications
among the stock exchanges, Nevertheless, some exchange officials have segpesied to
the Division that they had difficulty reaching eesponsible afficials at the NYSE to
discuss trading halts and ITS problems. This is in large part understandable, because ol
the need (or senior NYSE ol Ticials to rétpond to the operational and trading difficulties
in their market. Thus, the Divigion beliavas that steps should be taken to identify
contact persons at each exchange who will be available during market emergencies.
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Yaolume & Trades oo Automatic Execution Systems 1/

Trades Yolume Tradss Valume Trades Volume
10-16 I0-14 10-19 10-19 10-20 1a-20

DoT 241,616 226,921,387 471,513 324,109,693 584992 419248012
PER 11,616 4,085 8560 23,583 8,599,907 26,002 8,594 440
MAX 18,211 4,530,921 25653 6,691,603 30,203 7,146,280
PACE 7,735 1,878,882 14,927 1,561 404 12 519 2927105
SCOREX 9,109 2. 517,000 22,410 5,228,800 21,196 5.59% 600
NSTS 2/ 118 28,380 258 84,2310 592 134,632
Trades Volume September daily September daily
10-26 10-24 Average Trades Average Yoleme
DOT 270,699 210,167,412 138,600 128,500,000
FER 14,007 5031105 g,329 2,760,133
MAX 19,130 4,871,774 R.082 2,094 693
PACE 5,898 1,397,257 4,024 920,515
SCOREX 2,631 209 800 5,258 1,425,581
NSTS 14R 37,506 82 17,900
1/ Cn DOT, the "trade” figure acteally represents the number of orders entered in

the system. The other systems data represent the number of trades automatically
cxccuted in their systems,

Although the figures provided by C5E contain some trades over 2,099 shares, the
ma jority, over 99%, represent trades of 2,099 shares or less executed pursuant to

the puarantes.





