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DECIMAL CONVERSION 2000: ARE THE
MARKETS READY?

WEDNESDAY, MARCH 1, 2000

HOUSE OF REPRESENTATIVES,
COMMITTEE ON COMMERCE,
SUBCOMMITTEE ON FINANCE AND HAZARDOUS MATERIALS,
Washington, DC.

The subcommittee met, pursuant to notice at 10 a.m., in room
2322, Rayburn House Office Building, Hon. Michael G. Oxley
(chairman) presiding.

Members present: Representatives Oxley, Shimkus, Wilson,
Fossella, Ehrlich, Towns, Engel, Luther, Capps, and Markey.

Staff present: David Cavicke, majority counsel; Linda Dallas
Rich, majority counsel; Brian McCullough, majority professional
staff; Robert Simison, legislative clerk; Consuela Washington, mi-
nority counsel.

Mr. OXLEY. The subcommittee will come to order. The Chair will
recognize himself for an opening statement.

Three years ago this committee led the effort to get the securities
markets to convert from fractions to decimals. It was an important
change. I wanted to do this for three reasons. One, I believe the
free market, not the Government should determine stock prices;
two, decimals would make the markets more accessible because
they are easier to understand than fractions; and, three, decimals
would promote the competitiveness of the U.S. stock markets be-
cause the rest of the world is already trading in decimals.

After we reported legislation the exchanges agreed that they
would convert to decimals. We agreed to let the markets convert
after their Y2K efforts. Now that the Y2K computer crunch has
come and gone, mercifully, we thought it a good time to see how
the markets are doing on decimal conversion.

Based on my recent visit to New York with our colleague Vito
Fossella, and my review of the GAO testimony, the answer is, we're
in pretty good shape. The markets are on schedule to convert this
July. Initially there will be a spread of a nickel for most stocks.
After we have had decimal trading for about 6 months, we antici-
pate that there will be no mandated minimum increment and we
will have full free market pricing in decimals.

I understand that some firms in the options exchanges may expe-
rience some difficulties because of increased trading and message
traffic that decimals will bring. We are phasing in decimals by pro-
viding for the nickel increments in an attempt to alleviate those
problems.
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Additionally, I'm open to other solutions that will help the op-
tions exchanges to get through this transition. Decimals was a good
bipartisan achievement of which we can all be proud. I appreciate
the work that the GAO has done, in monitoring decimal conversion
for us and look forward to the GAQO’s testimony.

And with that the Chair yields back and is now pleased to recog-
nize the ranking member, the gentleman from New York, Mr.
Towns.

Mr. Towns. Thank you very much, Mr. Chairman.

In the 105th Congress you proposed a bill that was so simple it
was monumental. Your bill H.R. 1053 required our markets to join
the rest of the world and price stocks in decimals rather than in
fractions. After our passing the bill out of subcommittee, the mar-
ket participants agreed that it was time to enter the 21st Century
by converting to decimals.

Now we are on the verge of reaching our goal; the markets were
able to successfully navigate Y2K and they are now poised to con-
quer the next important task, converting from fractions to dollars
and cents. While I’'m anxious to see decimal conversion, I am a lit-
tle concerned about some details. Fortunately my concern arises
from one of the benefits that will occur in the market once it con-
verts from fractions.

Due to the increase of “traffic” that is bound to occur with
decimalization, I'm concerned about whether or not there is enough
capacity in our trading system to handle the new flow of informa-
tion being created by shrinking bid and offer quotes. It is vital to
ensure that our system has the ability to handle this conversion.
I hope that the testimony from the General Accounting Office will
be able to alleviate any concerns that I have in this area.

I would like to applaud the industry who have worked to ensure
that our capital markets will be ready to trade in decimals by July.
Their steadfast commitment on this issue will help solidify that our
markets remain the envy of the world and easier for every Amer-
ican to understand.

I would also like to congratulate you, Mr. Chairman, for your
leadership on this issue. It’s been a very important victory for
American investors in our Nation’s capital markets. I thank the
GAO for their testimony today and look forward to hearing just
how ready our markets are for decimal conversion.

Thank you very much, Mr. Chairman, again for having this hear-
ing, and I yield back.

Mr. OXLEY. Thank you.

[Additional statements submitted for the record follow:]

PREPARED STATEMENT OF HON. ToM BLILEY, CHAIRMAN, COMMITTEE ON COMMERCE

During the 105th Congress, Finance and Hazardous Materials Subcommittee
Chairman Mike Oxley proposed a very good idea—H.R. 1053, the Common Cents
Stock Pricing Act of 1997. His bill would have required our nation’s exchanges to
price stock in dollars and cents, rather than in government set fractions.

I was an original co-sponsor of H.R. 1053. I agree with Chairman Oxley that pric-
ing stocks in decimals will benefit American investors and our capital markets. List-
ing stock in decimals will make the ticker on the bottom of CNBC easier to under-
stand for every American. It will also make our markets more competitive by allow-
ing the market to determine the buy and sell price, rather than a government man-
dated spread.
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Today I am pleased to see that decimal pricing is just around the corner. The Se-
curities and Exchange Commission and the industry have worked together to ensure
that our capital markets will be trading stocks in decimals, rather than fractions,
by July of this year. We are here today to hear from the General Accounting Office
about the progress that has been made towards this goal.

I congratulate Chairman Oxley, and Telecommunications, Trade, and Consumer
Protection Ranking Member Ed Markey for their hard work which has led to an im-
portla;nt victory for American investors and all participants in our nation’s capital
markets.

I also thank the GAO for their review of the industry preparedness, and look for-
ward to their testimony today.

PREPARED STATEMENT OF HON. EDWARD J. MARKEY, A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF MASSACHUSETTS

Thank you, Mr. Chairman.

I would like to begin by commending you for calling today’s hearing and for your
persistent leadership over the last two years in pushing our nation’s stock markets
to move away from trading in fractions and towards trading in dollars and cents.
This is an important pro-consumer initiative that will make our markets more effi-
cient and competitive and save investors billions of dollars in lower trading costs.

Three years ago this month, I joined with you, with Chairman Bliley, and several
other Members of the Committee in introducing H.R. 1053, the “Common Cents
Stock Pricing Act of 1997.” We introduced this legislation to correct an absurd
anomaly in our nation’s stock and options markets. More than two centuries after
traders meet under the Buttonwood tree in lower Manhattan to form the New York
Stock Exchange, stocks were still trading in increments of an eighth of a dollar—
or 12% cents. Some financial historians attribute this arcane practice to the time
when the Spanish dollar was a widely used currency in America. These Spanish dol-
lars routinely were cut up into “bits” or “pieces of eight.” Others suggest that the
eighth could also be derived from the old “New York dollar,” a regional currency
used during the early years of the Republic.

Regardless of its origin, 200 years later, the rest of the America had long since
moved on to buying and selling goods and services using dollars and cents. Clearly,
it was time for the securities industry to catch up.

Despite the protests of some in the industry that the issue was too complex, that
we needed more hearings, that we’d destroy the profitability of the brokerage indus-
try, this Subcommittee moved forward to approve our bill and direct the SEC to
mandate a move to decimal pricing. And once we acted, the markets responded. The
New York Stock Exchange, the NASDAQ, and the regional exchanges announced
that they would immediately move from eighths to 16ths in preparation for a move
to decimals in the summer of 2000. In response to this welcome and forward looking
change of heart on the part of the securities industry, we decided to withhold fur-
therl“ action on H.R. 1057 and closely monitor industry progress towards meeting the
goal.

As part of the Subcommittee’s ongoing oversight efforts, I joined with you and
Chairman Bliley last year to ask the General Accounting Office to monitor what ac-
tions were being undertaken by the SEC, the exchanges, and Wall Street securities
firms to make decimal pricing a reality. Today, we will be hearing from GAO on
their findings and recommendations. The good news is that progress is being made.
The bad news is that a number of challenges still remain and some in the industry
may be dragging their feet. We will hear that the primary challenge is the systems
capacity of the computers and telecommunications systems used to transact trading,
and that these challenges are particularly acute for the options exchanges. We will
also hear that concerns about antitrust issues may have delayed efforts to develop
market standards and exchange rules relating to decimal trading.

Based on my review of GAO’s testimony, I am convinced that it is possible for
the industry to meet the deadlines for an orderly transition to decimals—if the in-
dustry has the willpower to do so. The SEC needs to be vigilant in pressing all mar-
ket participants forward to decimals, and be willing to let market forces—rather
than artificial exchange rules—set the minimum price increment for stocks. I con-
tinue to hear disturbing rumors that some in the industry might want to delay the
move to decimals, or permanently lock in a nickel trading increment for stocks. This
concerns me. The industry has now had three years to get ready. It’s time for indus-
try to do their bit, get off the dime, and give stock investors the opportunity to profit
from spreads that range down to a penny.
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Thanks again, Mr. Chairman, for calling today’s hearing. I look forward to hear-
ing the testimony.

Mr. OxLEY. If there are no further openings statements then let
me turn now to our distinguished witness, she is Ms. Davi M.
D’Agostino, Acting Associate Director for Financial Institutions and
Markets issues with GAO in the General Government Division. Ms.
D’Agostino thank you for being with us today. And if you will,
would you identify and introduce your cohorts here at the table.

Ms. D’AGosTINO. Yes, I'd be happy to. And thank you for inviting
us.
This is Mr. Jean-Paul Reveyoso, Mr. Cody Goebel, and Mr. Keith
Rhodes, our chief scientist.

Mr. OXLEY. Thank you. And you may proceed.

STATEMENT OF DAVI M. D’AGOSTINO, ACTING ASSOCIATE DI-
RECTOR FOR FINANCIAL INSTITUTIONS AND MARKETS
ISSUES, GENERAL GOVERNMENT DIVISION; ACCOMPANIED
BY CODY J. GOEBEL, ASSOCIATE DIRECTOR FOR FINANCIAL
INSTITUTIONS AND MARKETS ISSUES; AND JEAN-PAUL
REVEYOSO, SENIOR EVALUATOR FOR FINANCIAL INSTITU-
TIONS AND MARKETS ISSUES, GENERAL ACCOUNTING OF-
FICE

Ms. D’AGOSTINO. Okay. Good morning, everyone.

You asked us here this morning to discuss GAO’s observations on
the securities industry’s progress toward implementing decimal
trading. As you know, GAO has bee monitoring this issue at your
request and testified on the actions needed to convert to decimals
nearly 2 years ago.

May I submit my full statement for the record and summarize
my remarks.

Mr. OXLEY. Without objection.

Ms. D’AGgosTINO. Okay. Thank you.

I'm going to focus my remarks today on three key areas. First
I will discuss the progress made to date for converting to decimals.
Second, I'll highlight some of the challenges that lie ahead for the
U.S. securities industry to successfully trade at decimal prices. And
third, I'll briefly cover some of the areas where we plan to focus
our future efforts at your request and monitoring the industry.

In 1998 testimony before this subcommittee GAO recommended
that the Chairman of Securities and Exchange Commission or the
SEC ensure decimal pricing got implemented in a timely manner
after the industry prepared for the year 2000 date change. Most
importantly, we recommended that SEC ensure that the industry
establish definitive timeframes for implementing decimal trading
and assess the impact of decimal trading on the industry’s proc-
essing and communication systems capacities.

SEC and the industry have taken actions to ensure that the mar-
kets begin decimal pricing in 2000. SEC has monitored the indus-
try efforts coordinated by the Securities Industry Association, the
SIA, to develop a plan, a schedule and standards for decimal pric-
ing. SEC also issued two orders directing the industry participants
to work jointly on these tasks. Importantly, SEC’s most recent
order issued on January 28, directs the stock and options and ex-
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changes and the NASD to coordinate on a plan to begin decimal
trading, as you said, by July 3, 2000.

Also very importantly, SIA did commission a study of decimals
impact on trading and quotation volumes. And the industry has
now scheduled three industry-wide tests of decimal trading in
April, May and June of this year. Details of the industry’s plan are
in a state of flux right now and things may change, but the illus-
tration on your left shows some of the more detailed recent think-
ing on the phase schedule for implementing decimals.

The industry plans a first phase to start in July 2000 as called
for in the SEC order. And during that first month a small number
of stocks, about 30, as discussed earlier this month at the SIA will
be switched from fractions to decimal pricing in no greater than
nickel increments.

A second phase would then begin in which all stocks would be
switched to decimals. At the same time the industry would pilot
some number of stocks to be traded in penny increments.

After January 2001, the final phase would begin in which indi-
vidual markets would seek SEC approval for the specific incre-
ments in which they intend to quote their decimal prices. This
phase is expected to end March 3, 2001.

While these SEC and securities industry efforts and activities
represent progress in preparing for trading in decimals, some key
challenges in our view remain ahead for success. Possibly one of
the most serious challenges facing the industry is the systems ca-
pacity demands that Mr. Towns mentioned of decimal trading and
quoting as projected by an industry study.

A private firm, SRI Consulting, did this study for the industry
and its most recently updated projections show substantial in-
creases in message traffic can be expected. The most striking in-
creases in message traffic in a decimal/penny trading environment
are projected in the options markets and the Nasdaq. The illustra-
tion board on your right shows the SRI projection that the options
peak message traffic could increase over 3,000 percent from Decem-
ber 1998 levels by December 2001 if trading is in penny incre-
ments.

They also projected that Nasdaq’s peak message traffic could in-
crease by 700 percent in the same period if trading is in pennies.

It’s important to note that SRI’s projections take into account
much more than just switching to decimal pricing. They also take
into account recent record volumes in trading and increased com-
petition among the options exchanges.

Now, both the Options Price Reporting Authority or the OPRA
and the Nasdaq are already having difficulty meeting message traf-
fic demands with current capacity.

OPRA plans to increase its capacity by the end of the year 2000,
but that increased capacity will still be less than one-third of what
SRI projects as needed to quote in penny minimum price vari-
ations, MPV. Even if OPRA could meet the needed capacity, the
price changes would occur so quickly that human traders watching
the computer screens might not be able to keep up. As a result
OPRA is also taking steps to reduce quotation message traffic such
as setting internal priorities on its own quote and trade reports.
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Other proposals are to discontinue price quotes for options with
low trading volumes and establish minimum increments of five or
ten cents for options quotations. In any case, because of potential
market implications of these steps the SEC will have to review the
proposals and approve any needed changes to rules. The Nasdaq
has told SEC that they would not be ready to fully deal with their
own lower projections of message traffic volumes until the first
quarter of 2001. Under its current plans, Nasdaq will not be pre-
pared to deal with message traffic volumes projected by SRI.

In addition, because of capacity issues and readiness issues,
Nasdaq will not be able to participate in the first two tests sched-
uled for April and May this year, and instead they plan to join the
June 2000 test.

Beyond the critical capacity challenge, industry participants need
to work closely together in several areas to successfully convert to
decimal trading in a timely manner. For example, industry must
cooperate to finalize standards for market operations and practices.
However, cooperation and progress in developing market standards
has been hampered by antitrust concerns. Despite SEC and Justice
Department efforts to mitigate these concerns, industry meetings
on decimal-related market standards were not proceeding because
of an ongoing antitrust investigation of the options markets and
pending lawsuits.

However, the January 28 SEC order, that I mentioned earlier,
clearly states that industry cooperation in discussing developing
and implementing decimal trading is imperative and in the public
interest. And this order is expected to remove any further industry
unwillingness to cooperate on decimals because of antitrust con-
cerns.

Other challenges remaining for the industry include assessing
and proposing revised exchange and market rules as may be need-
ed to accommodate decimal trading and readying the systems of
the exchanges, broker-dealers, the vendors, and others for decimal
prices.

SEC has been encouraging the industry to address the needed
rule changes and has been also examining the readiness of various
firms’ systems for dealing with decimals.

Now, as part of our continuing efforts to monitor the industry’s
progress at your request, we plan to stay on top of a number of dif-
ferent aspects of their efforts. We want to continue to focus on the
approval process for market rule changes, the regulators’ readiness
assessments of broker-dealer systems to handle decimals, and the
results of the tests conducted among the exchanges and the mem-
ber firms.

In addition, we want to look at what the various industry com-
mittees are doing on market standards and implementation proce-
dures.

Mr. Chairman and members of the subcommittee that concludes
my summary and we would be happy the answer any questions you
have at this time.

[The prepared statement of Davi M. D’Agostino follows:]



United States General Accounting Office

GAO

Testimony

Before the Subcomnuttee on Finance and Hazardous
Matenals. House Comnuttee on Commerce

For Relense on Delivery
Expected &t

10:00 a.m. EST

on Wednesday

Mareh 1. 2000

SECURITIES PRICING

Progress and Challenges
in Converting to Decimals

Statement of Davi M. D'Agosuno
Financial Insututons and Markets Issues
General Government Division

e

v

,
4 ﬁ"é -
.}gg
E'4
rE

q
i
(3

i
£ GAO

akiid

GAOTGGD-00-96



“tatement

Securities Pricing: Progress and Challenges in
Converting to Decimals

Mr. Chasrman and Members ol the Subconunuttee:

We are pleased to be here today to present the resuits of our assessment
of the secunties Industey s progress toward implemenung decimal trading
as pant of the aionionng we are doing at vour request. ln 1998, we testified
before this Sutkomauttee ahout acuions needed for the industry to conven
from tracuons (o decimals. At that ime, we noted that the industry
Should complete 1ts work in prepanng for the 2000 date change before
AteMmpung to unplement decimal tading. tiowever, we also
recommended that the ¢ harman, »ecunues and Exchange Commussion
(SECI. tike vanous steps 1o ensure that timely implementation of decimal
trading would occur thervatter  These steps included ensunng that the
industry established definitin e implementation ume frames and assessed
the tmpact of decumat trading on the secuntes industry's tnformauon
ProcessINg arud Communicaton svsiem capaciues.

Today. | wiil fucus my remarks on two Key areas: the progress made to
Jdate toward com erung to decimais and the challenges that remain. In
resporse to our recommendations, SEC and the industry have taken
ACUONS 10 helps ensure 1Nas the secunues markets impiement decimal
pacing i 2000 SEC stalf have been monitoning the secunties indusuy
etfons. which are bemng coordinated by the Secunues Industry Associauon

SIAL 10 develop ime trames and standards for imple decumad
HOCINE and have issued 1o orders direcung Indusiry parucipants (o work
Jonty on these tisks 1o addition. SIA comumussioned a study of decimal
fradiig § iImpact on (rading aud pnee quotauon volumes.

AUthough secinues market parucipants have made progress 1n prepanng
tor decimal tradung, some kes chadlenges remain for the industry to
suecesstully impiement decimal trading Because the capacity study
Comaussioned iy S progected that decimal trading s itkely to
<gruficantly increase trde and quotation message wraffic, a pnmary

. hablenge wili be Ta ensure that the industey s communication and
PROCERSINR SV Stents s e adoegquate capacity The opuons markets and the
N asdag Mock Market Inc 1 Sasdag) lace the greatest difficulty in

prepanng tor the increased message ratfic from decimal trading. Other
Sleps that anest e compieted betore dectmal trading can be implemented
inctude des elopng market stndards and implementauon procedures.
SNSWANE [hat market parnicpants svstems are ready to process decimal
pAces. and revasing all Miles necessary to govern trading. However. these
steps are not ver cothiplete and. in SoNe cases, Progress has been
hampered bv other impediments. including an ongowng antitrust
invesugauon of Lhe opuons markets.

This statement 15 hased on our morutonng efforts to date. To monstor SE
and secunues industry etforts to impiement decimal trading. we observed
the idustrv meeungs buing coordinated by SIA and interviewed SEC
officials. Regarding the indusury s efforts 1o assess decimal trading's
\mMpact on its svstem capaciues. informauon technology and research
methodology experts among our staff evaluated the pnivate ¢ jung
firms studv We inteniewed officials from the consuwung firm that
prepared the capacity study. as weil as representatives from the equiues
and opuons markets (0 diSCusS capacity issues. We also oblatned and
analvzed informauon from the Secunues industry Automation Corporanois
SIAC) and the Opuons Pnce Reporung Authonty (OPRA), which are the
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enuues that admuruster the svstems used (0 dissemunate trade and pnce
yuotauon messages for the stock and opuons markets.

Progress Made Toward
Implementing Decimal
Trading

As recommended n owr 1498 tesumony. SEC and the secunties indusuy
have taken vanous steps (o help ensure that the securniues markets
fransiuon 1o decimal tracing in 2000 SEC staff have conducted penodic
meeungs with industry parucipants ahout decimal 1ssues and have
morutored the etforts of 5LA comuutiees worlkang to implement vanous
aspects of decimal uading. SEC staff also cooperated with the pnivate
consulung firm that prepared the study of decumal trading's umpact on
industry systems capacity and held discussions with thus fum and other
markel parucipants on the study s results.

For its part. the secunues industry. under the auspices of SIA. has been
meeung to coordinate ptans and standards for implementing decimais. In
additon. the vanous L S exchanges. Nasdaq. and other secunues
orgamuzauons have aiso scheduled three mdustrywide tests of decimal
tracing u Apri. May, and June 2000

In Januarv 2000, SEC ook a sigiuficant step towards the implementation
of decimal rading ¢ January 285 20K, SEC 1ssued an order requunng
cenain market parucipants. nciuding the stock and options exchanges.
and Nauonal Associauon of Secunttes Dealers, inc. (NASD)," to work
together to prepare a ptan that would ensure that decimal trading would
begin by July 4. 2000 Specifically. the order directed these market
parucipants to develop and submut a plan to umplement decimal trading o
SEC by March i3, 20007

The market parucipants subiect to the order have not vet formally
subnmutted their impiementauon plan to SEC and the detaiis are subject to
(hange tlowever the industry members, working under the auspices o1
S1A. developed a draft schedule for imptemenung decimal trading using a
phased approach. According to that draft plan. the industry intends to
hegn the {irst phase of tmplementauon 1 July 2000, as retlected in the
SEC order As shown in figure | under the draft plan. dunng the first
month. the pnces of a small number of stocks (about 30) would be quoted
1n decumals with a muumum price vanauon (MPV) no greater than a
tuckel. A second phase wauid then begn in whuch all stocks would be
quoted with an MPV of no more than a mickel. Dunng the second phase
under that draft ptan. a piiot would also be conducted in which a selecied
number of stocks wouwd be quoted tn penny Increments. After January

2001, the final phase ot the umplementauon would begn in which the

individual markets would file rule changes with SEC seelang approval of
the MPVs with which thev intend 1o quote prnces.

Figure 1: Industry Oran iImplemantation Phases tor Decimai Trading (ss of Februzry 25, 2000)

2000 2001
' r Al
Phase i Phase 2 Phase 3
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Adequate Systems
Capacity Is the
Primary Challenge to
Decimal Trading

As we noted in our 1498 tesumony. successful implementation of decimal
trading in the L ruted States would require regulators and the industry to
ensure that adequate capacity exists o accommodate the expected trade
and pnce quote message traffic that would have to be processed and
communicated industrywide. The SIA-commussioned study of the umpact
of decimal trading on processing and commurnication capacizes was
performed by a pnvate consuwung firm, SRI Consulting. The SRI study
conciuded that substanual increases 1n message traffic in both the equiues
and opuons markets would likely occur.

Al our request, SRI provided us with its most recent projections for peak
message uraffic volumes ansing from decumnal trading. These projecuons
include not onty the impact of decimal trading. but also of other
developments in the markets that are increasing message traffic. such as
record trading voiumes and increased compeution among options
cxchanges. SRI has deveioped projected peak message traffic volumes tor
exchange-traded secuntes. Nasdaq secunues, and for equity and index
opuons. For each tvpe ot secunty. SRi has esumated what the message
traific volumes wiil be by [Jecember 200! for three scenanos: (1) without
decimal trading. () with decimal trading wath a ruckel MPV. and (3} with
decunal tradung with a penny MPV

As shown In figure 2 below SNSRI estimates that peak message traffic for
secunties traded on the exchanges would be 30 percent tugher by the end
of 2001 from nts December 11498 levels without any impact from decimai
trading. However 1f these secunues trade in decimals with a pennv MPV
peak message traffic could mcrease by as much as 256 percent from
December 1998 to December 2001

Figurs 2 SRl Projections for
Ezchange-Traded Securites’ Peak
Message Treftic From December 1998 to
Decamber 2001 (Data ss of Fedruary 24,
20001

Exchange-wraced securtties ¥affic (in messsges per second)
an

Oecember Decamber Juy December Oecember
1998 1999 2000 2000 2001 |
Estimaton

seenens EXCNANQE-FRCS0 SOCLUNDES (nackel MPV)
— £ ECNSNGE-URONE BOCUNLES (DeniY MPV)
———

wRhout

As shown In figure 4 below. SR estumates that peak message traffic for
secunues traded on Nasdaq will be 174 percent hugher by the end of 200t
from 1ts December 1908 leveis without any impact from decimal wrading.
However. if Nasdaq secunities trade in decumais with a penny MPV, SRI
projects that peak message traffic for secunues traded on Nasdaq could
increase by 700 percent by December 2001.
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Figure 3: SRI Projections for Nasdaq
Securities’ Peak Message Trattic From
December 1998 to December 2001 (Dsia
as of February 24, 2000)
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As shown in figure 4 below SRI estimates that peak message traffic for
quity anda tndex onuons will be 779 percent higher by the end of 2001
from its December 1495 tes eis without any tmpact from decrnal rading
However I these opuons trade (n decimals with a penny MPV. SRI
projects that their peak message ratfic couid increase by 4 U033 percent hy
December 20U

Figure 4. SRI Projections tor Options
Ponk Measage Traftic From Decamber
1998 to December 2001 (Dats a3 of
Februyary 24, 2000}
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As vou requested. we evaluated this study and found that 1t generaily used
reasonable methodologies o produce its findings. The study's projecuons
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for secunues trading wath a nicked MPV and for options traffic were
produced using lustoncal data and projecuon models similar te those
alreadv used in the industey However. the traffic estimates for decimal
trading 1n secunues with penny MPVs may have been subject to greater
erTor hecause they rebed on the opinions of market participants as the
prmary mput 1o the models used tor these projections. However. neither
SRI nor we couid identty other reasonable sources of such informauon
SEC officials noted dunng the hme that the market participants provided
input to the SRE study. trading volumes 1n secunues markets were rapidly
inereasing and thus would have made esumaung future volumes even more
difficuil. Nevertheless. thev sad that these parucipants would have been
the best sources jor such eszmates  For example, an SRI official told us
that tustoncal data couid not he used o esumale trading behavior for
penny MPVS because secunuies on 't S or foreign markets do not generaliy
trade 1in such increments

Recogrnuzing the potenual umpact of decumal trading on the industry s
svstem capaciies. as previouslv discussed. the second phase of the
indusuy s iImplementaiion plan s expected to include a pilot program. in
whuch selected secunues would be quoted with penny MPVs. Such a piiot
should help the market parucipants and SEC to evaluaie the potenual
effects of smaller trading increments on capacity and trading behavior.

Optens Exchanges Are
Most Challenged 1n
Addressing Likely Message
Traffic increases

Based on the SRI projecuons. the transiuon 1o decimal trading in US
secunues markets coud have the grealest umpact on message traffic
volumes tor opuons. The OPRA svstem is used to dissermunate trade and
prce quole messages for equity and index opuons industrywide. OPRA
officials wold us thatl upgracing thetr systems to handle the increase in
opuons tratfic expected tfrom decimal trading s a major challenge. Une
OPRA otficial said that increasing the system's capacity to handle the
projected decimal trading volumes would “require enough telephone iines
to suppornt a smali citv © Furthermore, OPRA representauves noted that
~ome ol the message tralfic projecuons for opuons are so fugh that traders
wouid have difficulty interpreung and acung on such rapidiy changing
informauon

Tn be able to process the current and projected message traffic volumes.
(IPRA intends to besain increasing the capacity of the system. According to
JPRA offimais. thev expect to increase the OPRA system's processing
capaciy dunng 2000 from 1its current maamum of 3.000 messages per
~evond 1o 1.2.000 messages per second by December 2000,

However this additional capacitv will not be adequate (o accommodate
the SR! projecuons OPRA has begun talang several steps to reduce
quotaton tratfic because the current message volumes are already
approachung indusury capacity imits, For exampie, each of the options
vxchanges has agreed to nternaty pnontize its own quote and trade
repon message voiume so that the amount of traffic submutted to UPRA
does not exceed spectied percentage allocauon of the OPRA system's
tutal capacity

The parucipants in the {PRA sysiems have also been worlang with $Ri to
prepare additional strategies (o further reduce tus system s message
traffic. For exampie. they are considenrnig disconunwng pnce guotes for
opaons with low trading volumes. in addition. they have discussed
establishing MPV's for opuons quotations of 5 cents or 2 10 cents as
another way of luruung message traffic after decumai trading begins.
According to an 51A official. such steps are necessary to redguce the
expected message volume to ievels below the maxamum capacity of the
opuons svstems. Because of potential market unpacts, SEC plans to
review the muugation strategies proposed by the exchanges and must
approve anv resulung changes to exchange rules, including any
restcuons on the level of options quotauon MPVs.
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Decimal Trading Also Poses
(‘apacity Chalienges For the
Nasdaqg Market

As the SKi studv indicated. tracding in decumals will also increase messazge
traffic for the equities markets. but to a lesser degree than for the options
markets. According to SIA officials, the exchanges offering listed secunues
likely have adequate capaciy to absorb the likeily increase in quotation
message traffic expected to resuit from decimal trading. However. as
shown previousty, SRI's latest projecuons indicated that trading in penny
MPVs may increase Nasdag quotauon message traffic by 700 percent
between December 1998 and December 2001

According 1o Nasdag officials. ther market is already expenencing
processing strains because of unprecedented tncreases in rading volumes.
For exampie, they provided us with data that indicated that thewr average
dady share volume since the beginrung of 2000 is almost 1.7 billion shares.
which represents a bl percent increase over their average daly volume in
1.

Becsuse of their need 1o expand thewr atality to process these volumes.
Nasdaq officials have informed SEC that thesr market would not be readv
unul the first quarter of 2001 to accommodate thetr own lower esumates ot
the increased message traffic expected from decumal trading with penny
increments. \asdaq has not factorsd 1nto its planrung the increased
csumates from SRI In addinon. Navdag wall not be abie te parucipate i
the first two mndustrywide decimal tracing tests scheduled for Apnland
Yay 2U04, but intends to parucipate in the June (est.

Decimal,
Implemeéntation
Progress Has Been
Slowed in Other Areas

Trt addiIon to addressing capaciiy issues. the umely implementation ot
tracing with dectmai pices in 1 % secunues markets wall also requuire
other ellorts 1o be completed i a coordinated manner across the
secunues dustry These include finalizing standards for market
Operations and pracuces. revising exchange and market regulations. awd
reartVing the svstems of the exchanges. broker<tealers. and other market
parucipais for decimal pnees ( coperauon amoeng WMarket participants ¥
4 key area has been hampered in part by anutrust concems. However the
SEC order wssued iy January 206 mav belp address many of these
concems that have siowed industry progress by clearly statng that such
cooperation 15 in the public interest.

Deveiopment of Market
Standards tHas Been
Delaved by Anutrust
Concerns

For the conversion 10 dectmal Lrading 10 be successful, vanous standards.
pracuces. and unplementauon procedures have (o be agreed to by the
exchanges. markets, and other markel parucipants. An example of the
types Of 1S5ues FeqUINNR AETESMent aMong the parucipants 1s the
methodology tor converung prices tn pending orders that have yet (o be
executed when the markets transiton from fractionai to decimal prices
Another 1ssue involves deterruung how orders will be routed and
processed by the markets f different exchanges establish different MPVs

However, we nbserved and officials confirmed that progress among the
vanous SlA ¢ and subc working on these decimais-
related 1ssues has been siowed by anutrust concerns, Currently, the US.
Department of Jusuce 1s cONAUCLNg an INvesugation of anutrust 1ssues in
the opuons markets and varous pnvale enutes have filed lawsuis
alleging anucompeutve hehavior by the opuons markeis. Market
parucipants told us that. as a resuit, joint discussions of decimal rading
ssues could be viewed as having anucompetitive imphications. Because of
these concems. some BlA conuntiee meeungs on decumal issues were
postponed or were no attended by aii refevant officials. Sia officials
acknowiedged that these anutrust concemns have siowed the vanous
decimal conmmittees work 10 compiete the necessary standards and
impiemeniauon procedures.

SEC and others have auempted o muugate the effect of antitrust concerns
on the progress of the decimal trading implementaton. Un September 5.
1499, SEC 1ssued an order that directed cenain stock and options
exchanges, SIAC, and OPRA to work cooperatively on opuons guote
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message Lraffic issues expected to anse as a result of decimais-related
wsues. The SE(C order noted that such cooperauon was unlikely to have
adverse unpacts on compenuon and would be 1 the public interest. In a
letter dated September 2.3, 1999, the Deparuvneni of Justice approved the
SiA’s proposed plan for exchanging informanon zmisng market
parucipants reiaung 1o decumal tmpiementation. SiA's plan outiined
specifically how imformation would be aggregated and disciosed and set
limutauons on the type of informauon that would be shared among
parucipants. According 1o the bustness review letter. as long as the
informauocn exchanges were of the nature S1A propesed and weve
conrducted according to the pracuces it outhined, the Department would
not consider such acuvites to be anucompeutve,

Despite these acuons. cooperation among the idusiry partictpanis
workang on the dectmal implementaton conunues to be harpered by
anuirust concerns For example. at a December 1999, 51A steenng
comnuttee meeung held after the release of SEC's order and the
Deparument of Jusuce ietter, cenan industy parucsparnts ieft the meetng
when the discussion twmed 1o how MPVs would be processed because of
thewr conunwing concerns over the antutrust impbeauons. According 1o SIA
officials. other delays conunued (0 occwr because of these concems.

SEC expects that its January 2000 order will remove any further
unwibngness among Ndusyy partcipanis (o work together on decunal
implementation ansing from the anutrust concems. The order cites 5ECs
authonty under the Secunues Exchange Act of 1934 to require joint
acuwvity by the seli-regulatoiy organizauons that could otherwise be
asserted Lo have an umpact on compegicn where such acuwvity serves the
pubiic interest and the interests of invesiors. The order states that decumal
pnang could benefit investors and increase market efficiency and fair
competizon. Because nfermaton in the securities markets 1s processed
and shared among vanous enutes. the SEC order indicates that “it1s
imperauve that all market parucipants convern to decimals in a
coordinated manner = The order staies, therefore, that having these
parucipants work joutv 1n discussing, developing, and impiementung
decumal trading furthers the pubiic interest.

Zxchange and Market Rules
Also Have to Be Revised

The conversion from trading wn {racuonaj (o trading 1n decumal prices will
also require changes (o vanous seif-reguiatory organizatuon's rules, but the
industry has not vel compieted or submutted 1o SEC a full set of propesed
rule changes. For exampie. SEC officials said that rules that refer to
fracticnal increments would have 10 be revised to reflect comparable
decimal increments. In sumuner of 1999, SEC staff asked the exchanges
and NASD to submtut iisungs of the rules they antcipated would need
revision as the resuit of Imipiemenung decimals. According to SEC
officials, thev received lists of niles that pnmaniy addressed technical and
admuirustrauve changes. However. they toid us that changes to other tvpes
of rules may be required as a result of decimal trading. For example, some
officials have indicated that the rules regarding short seiling, which
require that such trades be executed oniy after an upward moveiment in
the secunty's pnce, may have to change if decumal trading resuils i very
low MPVs. such as perunes. With smaller MPVs, market officials said that
marnpulaung the market 10 ensure that a hugher priced trade occurs before
selling short would be less costly and possibly easier 10 accompiish.
However. not ail of the markets’ iruual subrmussions to SEC addressed
these types of rules. A New York Stock Exchange official told us that us
exchange wanted to wait 10 see exacuy how decimal pricing affected
trading before they propose changes to rules that govern trading pracuces.

In the fall of 1999, SEC again asked the exchanges and NASD to submut
firal proposed ruie changes by January 3. 2000. However, as of Januarv 25
2000, SEC had not yet recetved all such proposais in final form.
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Exchanges and Other
Market Participants Must
Ready Their Systems for
Decimat Secunties Prices

in addition (o the iwtwirywide efforts. each individual markel parncipant.
mcluding the exchanges, broker-dealers, informaton vendors, and others,
must alse make changes 1o their processing and CORYRUNICALUOR systerns
o accommiodate decimal pnces. As of July 1999, an SIA survev of firm
readiness mdicated that Litle progress had been made because firms were
{ocusing on ensunng that their systems would correctly process date
informanon in 2000 Now that most of that work has been compieted. we
would expect that market pargompants couid turn their attenton (o
readving thewr systems for decimals. Accurding to a SEC official, SEC has
begun conducung examnations to assess firm readiness and wiil be
enordinanng with the exanunation staff of the various exchanges and’
NASD 10 ensure that sunsdar reviews are conducted of other market
ParucIpants.

GAQ Efforts Going
Forward

.

.

A» pary of the ¢ etfon tor the industry's progress loward
impiementung decmal irading that vou have asked us to perform. »e
stend 10 conduct vanous achivities over the comung months. We plita
eontnue montonmg SECS and the sdustry S Drogress in prepanng for
decunal rading  Lanous wreas, wwiuding

The approval process tor market rule changes.

The assessiuents made by reguiators of broker-dealers’ efforts to teady
their svstems tor decimals. and

The restiity of tesung among exchanges and member ftrms.

in addition, we will continue (0 pasticipate as observers on the industry
COMTUTTeRS CUrrentiv prepanag market standards and impiementation
procedures.

Mr Chairman. Members ni the Sutw thus o« des my prepurint
remarks. We wouid be happy to answer any guestions you have at tus
me

Contact and Acknowlisdgements

For further informauon regarting thas tesumony, please contact Dave M

[y Agosting af 1 2021 31005431 Indivduals malang key contributions (o thus
tesumony included Codv J Lioebel, Michael A. Burnett. Jean-Paul
Revevoso, Cart M Ramirez. Sindy 8. Udell, and Kathenine M. Raheb
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Mr. OXLEY. Thank you very much, Ms. D’Agostino and the Chair
would recognize himself for 5 minutes for questions.

Addressing the challenges that you pointed out, I take it that the
clearly overriding challenge is on the capacity issue; is that correct?

Ms. D’AcosTINO. That’s our assessment, yes. That seems to be
the most difficult challenge ahead, I think.

Mr. OXLEY. Now, there have been some, including myself, that
have tried to draw a similarity between the conversion to Y2K and
conversion to decimals. And I know the GAO had been involved—
maybe not you personally, but obviously in that issue. Are there
some parallels here, are some of the fears that were there with
Y2K that proved not to be the case also perhaps the same kind of
fears that are addressed with the conversion to decimals?

Ms. D’AGgosTINO. I think it’s a little bit of a different problem be-
cause it mixes the actual physical change to decimal pricing which
isn’t all that difficult a problem with the record volumes that the
industry is experiencing even without decimals and that com-
pounded with the expected increases in trading from moving to
decimals as the spreads narrow. So its capacity.

Mr. OXLEY. Now the demonstration you have in front of us here
indicating the phases of converting to decimals, this is the industry
draft as opposed to what the SEC had proposed; is that correct?

Ms. D’AGOSTINO. It’s actually right in alignment with what the
SEC order lays out. The question is, what happens in the middle
there? The beginning date is the same, and I think the end date
is the same, the question is, how long it takes to actually convert,
how long the pilot is, and the increments at which each of the mar-
kets and which stocks would trade. And I think the order gives the
industry that wiggle room in the middle to do what it thinks is
prudent.

Mr. OXLEY. And as I understand it from the SEC, based on a
meeting we had with Mr. Fossella last week, in New York, that the
SEC is also still seeking comment and suggestions that they ap-
pear to be flexible in trying to make this work to everybody’s satis-
faction to get to the goal, but to get to the goal the right way.

The capacity issue even if we didn’t have decimals would be, ac-
cording to your testimony, a problem anyway; is that correct?

Ms. D’AGOSTINO. Right now, yes, that’s true, Mr. Chairman.

Mr. OXLEY. And is this a—aside from what’s going on out there,
is this basically a technological problem? The capacity issue in and
of itself appears to be a challenge technically; is that correct?

Ms. D’AGOSTINO. Yes, it is. In fact, Mr. Rhodes, would you like
to respond to that?

Mr. OXLEY. Would you identify yourself, again, for the record,
please?

Mr. RHODES. My name is Keith Rhodes and I'm the Chief Sci-
entist of the General Accounting Office. And, yes, it is, it’s a tech-
nical issue in that if you look at how the message traffic is being
moved, what you are trying to do is take a ten-inch fire hose and
hook it up to a soda straw. And what you have to do is make cer-
tain that the soda straw is as large as the ten-inch fire hose. And
whether the stock market or whether the markets in general go to
decimals, as we've seen, there are already capacity problems that
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exist and these will just be compounded. But it is purely a tech-
nology problem.

Mr. OXLEY. Ms. D’Agostino, could you give us an idea as to who
you talk to, market participants and the like, not specifically indi-
viduals, but I mean, in your study who did you talk to and was in
fact the capacity issue the No. 1 concern at least in the markets?

Ms. D’AGoSTINO. The team has basically attended or sat in on
otherwise telephonically every single SIA meeting that’s occurred
on this matter, and has also been in contact with the exchanges
and Nasdaq. They’ve gotten some information from Nasdaq that in-
dicates and actually even raised our concerns about the capacity
issue to some extent very recently. The options markets have
raised this concern in OPRA to us, I mean, in front of us and it’s
been an issue all along the way in the discussions at SIA.

Mr. OXLEY. Thank you. My time has expired, let me now recog-
nize the ranking member, the gentleman from New York.

Mr. TowNs. Thank you very much, Mr. Chairman. Your testi-
mony indicates that the OPRA system for disseminating options
trade and price quote messages has a current capacity of 3,000
messages per second. And that OPRA officials intend to increase
the capacity to 12,000 messages per second by the end of the year.

Ms. D’AcosTiNO. Right.

Mr. TowNs. Your testimony goes on to say, “however, this addi-
tional capacity will not be adequate to accommodate the SRI projec-
tions” for quotation traffic. The options markets have been taking
a number of steps and propose to take a number of steps to reduce
traffic, but they also are not enough and will have an adverse effect
on the transparency of our options market.

I am concerned that we have a problem—well, a disaster, actu-
ally, in the making. What does GAO recommend that SEC and the
options markets can do to head off this serious problem as I see
it?

Ms. D’AgosTiNO. Well, Mr. Towns, we actually just received a
copy of the proposal that OPRA submitted to the SEC. I think SEC
is just starting to take a look at it themselves. This proposal lays
out a whole number of options of opportunities or ideas to reduce
the message traffic volume. Some of these ideas are ideas that are
clearly not going to have a bad impact on transparency. For exam-
ple, if they delist inactive options, that’s not going to hurt trans-
parency.

Some of the other ones, however, might cause concern about
transparency and that’s why SEC, I think is going to take a really
hard look at each one of the strategies that OPRA has proposed
and consider it in terms of what might be needed in terms of rule
changes down the road if they do approve the strategy.

Mr. TowNs. Mr. Chairman, I would like to request that GAO
submit that for the record.

Mr. OXLEY. Without objection.

Mr. TownNs. Thank you very much.

[The information referred to follows:]
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Mr. TowNs. Is there a commercially available system that can
handle the options volume anticipated under decimal trading?

Ms. D’AGOSTINO. Keith?

Mr. RHODES. The standard systems that are being used, yes, it’s
not a matter of a system has to be invented to handle this. It’s a
matter of taking existing systems, and in the discussions that we've
had, it’s a matter of adding additional processors and additional
computer systems in place and additional capacity in terms of com-
munications, new switches and things like that. Nothing has to be
invented to make this increased capacity. It’s a matter of some-
thing has to be bought, has to be put i place, and it has to be test-
ed. So there’s no—it’s not that you can go to an off-the-shelf system
that says, here’s a computer that will handle 32,000 options of
32,000 messages per second for options traffic at its ultimate peak,
it’s a matter of going in and taking several computers or several
processors and putting them together and getting multiples of fast-
er switched in place. So there’s nothing that has to be invented to
solve this problem, it’s a matter of taking existing technology and
putting it in place.

Mr. TowNs. So we have to be careful about these timetables?

Mr. RHODES. Yes, we do.

Mr. TowNs. As you know, the SEC recently approved the appli-
cation of the International Stock Exchange to operate as the first
electronic options exchange. Does the SRI study include its volume
proj)ections? Would its operation further raise capacity concerns or
not?

Mr. RHODES. I don’t believe that the SRI numbers that we in-
clude in our testimony include the ISC projections. But the num-
bers that OPRA has been working with that are very similar to the
same level that SRI is projecting do include the impact of the ISC
with an additional buffer that they always try to build in to have
some excess capacity. But from what we could see, the numbers
were very comparable.

Mr. TowNs. Do you want to add something to that? No.

All right. Let me thank you very much, Mr. Chairman. I think
that it’s important that we continue this dialog because I have
some reservations, I must admit, you know, in fact, I guess a better
term, I'm a little nervous about it because there’s still a lot of un-
certainties. And I think that we need to be able to come up with
Eomke answers to some of these questions. And on that note I yield

ack.

Mr. OXLEY. The gentleman yields back. Let me inform the rank-
ing member that this is a first of probably a series of hearings that
we’ll have on this important issue. We wanted to set the stage with
the GAO report and we appreciate their testimony and the infor-
mation that they’re giving the committee. This is of utmost impor-
tance for the markets and we want to make certain that everything
works smoothly. And this is, again, the first step in that effort.

Mr. Towns. That calms me a little. That calms me down a little
bit. Thank you, Mr. Chairman.

Mr. OXLEY. And the gentle lady from Mexico.

Ms. WiLsON. Thank you, Mr. Chairman. I'm glad that the rank-
ing member is feeling comfortable.

Mr. OXLEY. He’s chilling.
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Ms. WILSON. Mr. Chairman, I really just had a number of kind
of initial questions, and I have met with some of the folks who are
running the markets and I'm very glad to see this change to deci-
mals. I don’t 6/18ths or 6/56ths and those kinds of things and I was
interested to see your projected increases in volume.

I understand that there’s also some research going on, and I
don’t know if you're familiar with it, but it’s really kind of chaos
theory research that has less to do with volume than it does with
change of behavior. And I see Mr. Rhodes nodding his head, and
I wonder if you could talk a little bit about what some of that mod-
eling is telling us about how behavior might change in the stock
market—and it’s less relevant or probably less significant when
they go to dimes or nickels, but there’s some interesting questions
about when they go to pennies. And I wonder if you could share
what you know?

Mr. RHODES. If you’re referring to the work out of the Santa Fe
Institute? Right. The idea is that you would take the spread and
you establish what are called “strange attractors” inside the struc-
ture of message traffic and show that there are two directions that
the volume can go. One is that you have tremendous peaks, and
then there are also views that the market volume will actually rise
higher or the volume—the domestic traffic volume will rise higher
than even the SRI projections. So the concern there is that if you
follow not just historical data and not just estimates on the load,
but you look at how people operate and decisions that people make
and the kinds of decisions that they collect to, then you get this—
you get these series of spikes and it’s not that overall you have
32,000 messages per second, it’s that at any given point in time you
can have hundreds of thousands of messages at a peak and 32,000
becomes sort of a gradual curve.

And, in a way, that follows some of the discussion that we heard
with the broker dealers because there were discussions about, well,
you know, nobody will trade at a nickel. You know, everything will
stay at a nickel and no one will go lower. And then there were
other traders who said, a nickel won’t last till lunchtime. So from
the Santa Fe perspective, they’re figuring out how honest and true
and reliable a nickel would be versus a penny. And some of their
theories are that it will go to pennies immediately. And, therefore,
the volume would rise tremendously immediately.

Ms. WILSON. Is it a question of just volume or does behavior
change too? I mean, for example, how does that affect—I don’t
know if I've got the right question or not

Mr. GOEBEL. One of the things that the SRI study did when it
was estimating what the impact of nickels was, they could draw on
historical data because we’ve had experience in the U.S. markets
with the move from 8ths to 16ths, but the move from there down
to pennies was basically unprecedented for our markets and lit-
erally for markets around the world even in other exchanges. Over-
seas they trade usually in higher increments than pennies. So what
they did to try to estimate how behavior—trading behavior would
change was they went to all of the range of various market partici-
pants—dealers, upstairs traders, mutual fund, trading desk man-
agers, that kind of thing—to try to find out what those people
would do in a penny environment.
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And in general the expectation is that whereas in the current en-
vironment where someone may offer, say, 5,000 shares to trade at
a nickel, now if there’s more price points, they might offer a thou-
sand at a penny, 2,000 at three cents, so the volume that pre-
viously traded at one price might be spread over a number of price
points. And that’s what creates this additional quotation volume
and additional trading. And that experience is borne out on the
markets, for instance, Toronto.

Ms. WILSON. Have they asked questions in these same kind of
studies and groups in the different players about whether behavior
is likely to change at a point of crisis or at a point of rapid change
in the stock market, or is that just really a volume question?

Mr. GOEBEL. Yeah, I don’t believe the SRI study took into ac-
count analysis sort of market events occurring. And I think they—
as a matter of fact, they even qualified that their day may not nec-
essarily speak to what could occur in situations like that.

Ms. WILSON. Okay. Thank you very much. Thank you, Mr. Chair-
man.

Mr. OXLEY. That time is expired. We turn to the gentle lady from
California, Ms. Capps.

Ms. Capps. Thank you, Mr. Chairman. I'm very pleased that you
called this hearing today, because obviously this is a very impor-
tant issue. And I appreciate the testimony that you have given, Ms.
D’Agostino, and for your colleagues being here, as well updating us
on the markets’ conversion to decimals. Ensuring that our stock
markets are able to handle a decimal conversion efficiently and
smoothly is of great concern to all Americans, whether or not they
realize it. Once done, of course, the goal is going to be terrific, sav-
ing consumers billions of dollars, increasing liquidity in the mar-
kets, encouraging investments. This is all to the good.

I'm still—I share Mr. Towns’ nervousness, I guess. I'm still con-
cerned about the problems that you’ve pointed out and I appreciate
that you've addressed with the previous questioner the studies
themselves and the kind of confidence that GAO has in the esti-
mates that have been given, really, by the industry itself.

If I could bring up one other issue for your comment—the aver-
age daily trading volume on Nasdaq has increased 61 percent over
the last year and that due to that Nasdaq is experiencing proc-
essing strains. How does this strain manifest itself? Is this some-
thing that is generally appreciated and perceived by the trading
public?

Mr. GOEBEL. Yeah, we didn’t do a lot of research on exactly how
those things were playing out for Nasdaq. From what we under-
stand some of their internal systems may be experiencing queuing
beyond those of the other systems, but they provided us with some
information indicating what plans they intend to take to address
the individual systems that as a group make up their entire sort
of trading infrastructure. And in some cases it includes adding ad-
ditional message switches and things like that to take those bottle-
necks out of the various components.

Ms. CaAPPs. So they already have a system in place? For as the
smaller parts of this come to their attention that they can pull into
place?
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Mr. GOEBEL. From their response, they’re attempting to increase
capacities and processing capabilities in all the various parts, but
as a whole, they still face a challenge in meeting some of the esti-
mates that we discuss in our testimony

Ms. Capps. I see.

Mr. GOEBEL. [continuing] because trading volumes have been so
high lately that they’ll just continue to go up further.

Ms. CAPPS. Does an investor perceive this, or what’s their reac-
tion, then—the public?

Mr. GOEBEL. It’s probably not something that investors are indi-
vidually aware of unless they experience just slowness in getting
an order executed.

Ms. Capps. I see.

Mr. GOEBEL. So it’s sort of that behind-the-scenes effect.

Ms. Capps. Okay. So it’s being handled, at least to a degree that
you feel somewhat comfortable with. Of course, this is the current
status, not what we’re anticipating?

Mr. GOEBEL. Yes, I mean, I guess as Davi pointed out, we know
they’re taking steps, but there still remains a gap in meeting the
kinds of projections that are expected to arise in the next couple
of years.

Ms. CaPpPs. And then one sort of related issue which is troubling
to me is the fact that Nasdaq will not be participating in the first
two industry-wide tests, which are scheduled I believe for April and
May, and that they haven’t factored into their planning the in-
creased estimates from SRI. Are you concerned about this and is
one test run in June going to be enough for this huge issue with
Nasdaq in your opinion?

Ms. D’AcosTiNO. That’s a very good question. We haven’t even
thought about whether or not one test would be adequate. But we
can say that actually the June test date was added for the Nasdaq
because it wouldn’t be able to make the two that were originally
scheduled. And actually over the period of doing this work we were
initially very highly concerned about the risk posed to the options,
and now in recent weeks with what we’ve learned about Nasdaq’s
capacity and their plans, were more concerned about the
Nasdagq——

Ms. Capps. Well, what happened——

Ms. D’AGOSTINO. [continuing] for the longer hall without taking
some serious due diligence and action to enhance their capacity.

Ms. Capps. Yes, well, have you developed scenarios for a re-
sponse, say, should the test not be what you want to see in June?
I mean, the results could be all over the map, right?

Ms. D’AGOSTINO. They could be.

Mr. GOEBEL. It might be worth pointing out that the tests that
the industry has designed, the three tests that Nasdaq will partici-
pate in the June one are essentially designed to test the processing
changes, can they actually accurately trade in decimals, and they
don’t include a capacity element. So it’s very expected that the
processing changes that the exchanges and Nasdaq have made will
likely work out. They’re going to run scripted trades and things to
make sure that the messages that are appropriate to send come
back and forth.
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The testing of capacity will more or less come out of the pilot
that they run during the second phase of implementation where
they’re going to take a selection of hopefully representative securi-
ties—stocks and options—and see how they actually trade, what
kind of volumes are experienced in those securities during that
pilot, and that will really give them some indication of the actual
impact of decimals on capacities of systems.

Ms. CAPPS. I guess I would say, I hope we can stay in touch with
you on this issue.

Mr. OXLEY. They're our lifeline, we’ll keep communication open.

Ms. Capps. Thank you very much.

Mr. OXLEY. The gentle lady’s time is expired.

The gentleman from Illinois, Mr. Shimkus.

Mr. SHIMKUS. Thank you, Mr. Chairman. Mr. Chairman, I would
like to yield back my time and listen to the next question if some-
one else has one before I ask.

Mr. OXLEY. Okay. I owe you one.

Mr. SHIMKUS. You owe me more than one.

Mr. OXLEY. The gentleman from New York, Mr. Engel.

Mr. ENGEL. Thank you, Mr. Chairman. I too have a lot of trepi-
dation about this. In fact, when the committee was first looking at
this, I was cautioning and saying, why do we not let the market
regulate itself. And then I said I thought I sounded too much like
a republican.

Mr. OXLEY. Fat chance.

Mr. ENGEL. Don’t worry, Mr. Chairman, you were at the stock
exchange that is week, but I was there a few hours after you, so
I got the full report.

We know that the timeframe is troubling. I wish you would just
talk about that a little bit. The questions here have been—people
have asked about the increase in trade and quotation traffic,
there’s a fear that the computer capability won’t be able to cope
with it. I thought we were rushing into this, can you just talk a
little bit about what you’ve seen and your impressions of the com-
puter capability and the timeframe and some of the fears that you
mention in this report? Wouldn’t we be better off to just kind of
slow this down a little bit?

Ms. D’AGosTINO. Well, I think that industry is putting together
a plan that is very well thought out and involves phasing in to
allow for time to the members who aren’t ready to catch up. But
it will require them to due diligence and upgrade the systems that
need upgrading to meet the scheduled date. It’s not clear that add-
ing more months to the schedule is necessarily going to solve the
capacity issue. What will solve the capacity issue is investing in ca-
pacity upgrades.

Mr. ENGEL. Well, for instance, the question Ms. Capps asked

about Nasdaq, you answered Nasdaq couldn’t make the first two,
SO——
Ms. D’AGosTINO. Right.
Mr. ENGEL. [continuing] really only having one, and you were
unsure about whether or not that would be adequate. If we had
more time and perhaps there could be more than one, wouldn’t that
just be better.
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Ms. D’AGOSTINO. Yes, they certainly could schedule additional
tests including capacity tests which was an idea that we sort of
shared amongst ourselves, but didn’t fully develop to be honest
with you. Even during the phase-in period to March 2001. There
are a lot of things that can be done concurrently during this sched-
ule and since the participants seem to have differing states of read-
iness in terms of capacity, I mean, that’s really incumbent on them
to bring themselves up to speed for the schedule.

Mr. ENGEL. Let me ask you this, a public/private partnership
was created between the Securities Industry Association and the
Securities and Exchange Commission to help implement the con-
version to decimals. Can you comment on how that partnership has
been functioning as we’re moving toward implementation?

Ms. D’AcosTINO. SEC has been monitoring and even maybe par-
ticipating in a lot of the SIA—well, actually all of the SIA com-
mittee meetings. They’ve been helpful, like, for example, in the SRI
study. They provided assistance in that regard. They've really been
staying on top of this and I think working closely with all of the
players to try to make sure the solutions that they come to are col-
laborative as opposed to directive from the SEC to the industry.

Mr. GOEBEL. It’s probably worth pointing out that the SRI gained
a lot of experience from spearheading the year 2000 efforts for the
industry because it was one of the things that definitely affected
every participant in the securities markets and they established a
committee structure and timeframes and testing schedules that ob-
viously worked very well for Y2K. They’ve in essence transferred
that sort of thinking and infrastructure to the decimals issue and
it seems to have helped it move along as fast as it has. And SEC
has been working and interacting with all these players through-
out. So, it appears to be successful.

Mr. ENGEL. If you see the testimony and some of the trepidation
that some of us had in previous committee hearings it was the Y2K
problem was foremost in our minds in terms of worrying about
that, and on top of that worrying about decimalization. Obviously
we still have a long way to go.

I want to also thank the Chairman for these hearings and I look
forward to continuing to ask these questions because, you know,
again, we do have concerns. Obviously I represent New York and
it’s a very important industry to our City, and to our State and the
Cﬁuntry, and I just worry that we may be rushing too quickly into
this.

Mr. TowNs. Would the gentleman yield?

Mr. ENGEL. Yes, I would certainly yield.

Mr. Towns. I would like to associate myself with that part of
your question.

Mr. OXLEY. I would say to my good friends from New York, I
think it’s probably in the water up there that you're nervous about
anything anyway. And we’ll deal with that as time goes by.

The gentleman from Maryland.

Mr. EHRLICH. I apologize for the lateness—my lateness. I am
particularly interested in cost conversion compared to investor sav-
ings, projections, numbers, I'm sure you all have talked about this,
but for my edification, with apologies to room, could I hear a quick
synopsis with respect to that issue?
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Ms. D’AGOSTINO. Are you asking—I just want to clarify, are you
asking what this effort is going to cost the industry

Mr. EHRLICH. Yes.

Ms. D’AGOSTINO. [continuing] versus what the expected savings
to investors?

Mr. EHRLICH. Yes, ma’am.

Ms. D’AcosTINO. Okay. Basically the only cost estimates we've
seen is a final draft study by the Tower Group that was done for
the SIA, and they estimate that decimals will cost the industry
$907 million—I'm sorry, yes, million dollars. And it’s a one-time
cost.

Mr. EHRLICH. Right.

Ms. D’AGOSTINO. Some of the studies that we’ve seen, and they
have a range of estimates going from $300 million up to $2 plus
billion and there are a lot of, you know, questions about some of
those estimates. But in any case, these are annual savings ex-
pected to accrue to investors from moving to decimals.

So it’s a one-time sunk cost of $907 million against annual sav-
ings of anywhere from $300 million to $2 plus billion.

Mr. EHRLICH. On the savings side, what accounts for the wild
disparities in the numbers?

Ms. D’AGOSTINO. They include and exclude various factors. For
example, some of the studies might not be accounting for the fact
that a lot of trades aren’t made on spreads and various other
things. But that’s basically——

Mr. EHRLICH. Thank you. I yield back, Mr. Chairman.

Mr. OXLEY. The gentleman yields back.

The gentleman from Minnesota, Mr. Luther.

Mr. LUTHER. Thank you, Mr. Chairman. Just one quick question.
One of the areas where there’s been some concern on behalf of con-
sumers is this whole area of principal trades where underwriters
are making markets themselves and the profits that are involved
in that. How will this impact? What impact will this have in that
area of principal trades?

Mr. GOEBEL. In our previous testimony last year, we did speak
with all the folks we tried to talk to about the impact on dealers
and we also tried to look at what impact it had had on dealers and
principal traders in the other markets. And I think what came out
of that was that it was a mixed effect. As spreads decline, they may
actually make less in trading profits, but there are generally more
trades that occur and the data that was available at that time
showed that it was a neutral impact on trading profits. For exam-
ple, in Toronto, there was no change in the profits of the dealers.
Some of the other work we did found that some market makers
withdrew from making markets and securities for economic rea-
sons, but Nasdaq reported to us after the moving sixteenths that
reduced spread similarly, additional market makers entered the
market and they saw no net effect as a result. So it seems to be
a mixed unclear impact.

Mr. LUTHER. Yield back.

Mr. OXLEY. The gentleman yields back. The Chair is now pleased
to recognize one of the leaders in this effort and another nervous
New Yorker, a gentleman from Staten Island.

Mr. FOSSELLA. I'm calm, Mr. Chairman.
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Thank you, Mr. Chairman, I'll be very brief. I know there’s been
a lot of attention on the options market and there seems to be a
sort of geometric problem associated with the increase in the num-
ber, at least in capacity, but what about the equities markets, No.
1; to what degree is there a problem there? And second, there
seems to be a level of concern with the current conversion to dec-
imal trading, at least as the time tables allow the number of—do
you have any other suggestions or solutions to address that concern
that you’ve raised, and others here have raised?

Ms. D’AGOSTINO. I guess, let me start with the first part of your
question. And how are the equities markets bearing or how do they
look right now at this snapshot? Right now the New York Stock
Exchange, for example, appears to be less of a risk toward success-
fully handling decimals trading by 2001 based on the SRI projec-
tions. But the Nasdaq, on the other hand, does not pose such a low
risk. The updated estimates from the SRI projections have caused
additional concern on the part of the Nasdaq based on our discus-
sions just 2 days ago. So that’s where we think we see some risk
on being able to handle the capacity demands posed by this move.

But, again, I think we also said earlier that they’re having trou-
ble processing their current demands without decimal trading. So,
there are things that the Nasdaq are going to have to do to ready
itself for decimals and also prepare itself for the increased volumes
they’re likely to experience in the coming months without decimals.

Mr. FossSELLA. Thanks. But, if I may, there is a timetable set for
the conversion to decimals. There seems to be a risk associated
with that. I don’t know to what degree you're posing there’s a risk.
Are there any—if you had your druthers at this point, what would
you recommend with respect to the current conversion to decimals
timetable?

Ms. D’AGoOSTINO. We don’t have any issues with the current time-
table. To be honest with you, I think it was set jointly with the in-
dustry. I mean, the industry basically came up with this timetable.
And to the extent that different market participants are at dif-
ferent states of readiness, I think that the schedule should suggest
to the participants what they need to do in the coming months to
ready themselves.

Mr. FosseLLA. Is that possible? Can everybody step up to the
plate in your estimate? In your opinion can everybody step up to
the plate given the current timetable?

Mr. GOEBEL. The timetable that we reflect in the chart is already
a different timetable than just several months ago. Originally some
of the later phases were going to start as soon as October for unre-
stricted trading in decimals. So there’s already been an adjustment
and some additional time added because of the developing capacity
concerns particularly on the Nasdaq which is, you know, setting
record volumes almost daily.

The schedule also embodies various points where they're going to
be assessing what’s going on after the initial trading in nickels, the
pilot for pennies will also provide data that will allow the SEC and
the industry participants to formulate the plan for the next step,
I think. And in January theyre—the SEC order directs the mar-
kets to either jointly submit a proposal for what the MPV should
be for the market, or allow the individual exchanges to set that.
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But I'm sure they’ll take that into account with what their capac-
ities are at that point.

Mr. FOSSELLA. I'll conclude, Mr. Chairman, thank you.

Mr. OXLEY. The gentleman yields back.

Mr. SHIMKUS. Mr. Chairman, if I may?

Mr. OXLEY. The gentleman from Illinois.

Mr. SHIMKUS. Just briefly. I'm really excited about this. I think
that the players who might be lagging behind had better catch up
or they’ll lose their business base. I am excited about these projec-
tions of increase, I'm excited about the smaller margin for the trad-
ers, and more involvement by the consumer. But I understand the
concerns, we want the system to succeed and I can appreciate that.

The only question I have is—and I apologize too, I was in a meet-
ing up here. Mr. Rhodes’ name is not on this witness list, can you
tell me who are you representing and why are you at this table?

Mr. RHODES. I'm with the General Accounting Office.

Mr. SHIMKUS. Okay. You're just

Mr. RHODES. I'm their chief scientist.

Mr. SHIMKUS. Okay. Thank you very much. That’s all I have, Mr.
Chairman.

Mr. OXLEY. Thank you. And the gentleman yields back.

Let me indicate to the members that this is an historic occasion
in that the markets are going to decimals. We will now join the
rest of the world in decimals, in large part because of what this
committee was able to do, and we stand ready to work with the
GAO and with the SEC and all interested parties to make certain
that this transition, just like the transition in the Y2K is seamless
and reasonably painless.

I think the gentleman from Illinois pointed out some of the real
benefits here of going to decimals. Obviously the markets at the
end of the day will be able to handle this kind of capacity and it
will be of good news for them because that’s a lot of traffic and ulti-
mately that’s a lot of money. At the same time the consumer is
going to benefit by the narrower spreads and by functionally illit-
erate people like myself who don’t understand fractions to better
understand the market and I think have more confidence in the
marketplace as well. So at the end of the day working with the
SEC, with GAO, and with everybody involved, I would say to my
friends from New York, that this will be a very historic occasion
and one I think we’ll look back on with a great deal of pride in
changing how these markets work.

So we look forward to working with all of you and we will, as
I indicated earlier, have another hearing, at least one other hearing
as we move toward that July date of converting to decimals for the
first time in our history.

The Chair would ask unanimous consent that all members’ open-
ing statements be made part of the record, and so ordered. And
with that, the committee stands adjourned.

[Whereupon, at 10:58 a.m., the subcommittee was adjourned.]

[Additional material submitted for the record follows:]
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QHE HUNDRED SIXTH CONGRESS

TOM BULEY, R GINA, CHAIRMAN
.S, House of WRepresentatives
Conunittee on Conmiere
BKoom 2123, Bapbuen House Oftice Butlding
TWashington, BEC 203156113

March 2, 2000

The Honorable Michael G. Oxley

Chairman

Subcommittee on Finance and Hazardous Materials
Committee on Commerce

2125 Raybum House Office Building

Washington, D.C. 20515

Dear Mr. Chairman:

Due to the conflicting Oversight and Investigations Subcommittee hearing on public
access to the national practitioner data bank, I was unable to attend the Finance Subcommittes
hearing on the securities industry’s progress on conversion to decimal trading. 1understand that
you held the record open for inclusion of Members” statements. Irespectfully request that, in
lieu of a statement, the enclosed follow-up letters to the Nasdaq Stock Market and to the nation’s
options exchanges, as well as the responses thereto, be included in the hearing record.

Mike, I want to commend you for holding this hearing and for asking GAO to monitor
and report on the decimal-transition challenges facing the SEC and the industry and their
progress in addressing these matters. Then Finance Ranking Member Manton and I raised a
number of concerns in 1997 that some proponents of decimal legislation labeled as “red
herrings” and tried to block our efforts to get answers and information out of the SEC. GAQ’s
May 1998 and March 2000 testimony vindicate our concerns. In that regard, [ commend your
diligence and trust that it remains tempered by patience so that this important pro-investor effort
is guided by the all-important principle that we first do no harm.

JOHN D. DINGELL
RANKING MEMBER

Enclosures

[ The Honorabie Edolphus Towns
The Honorable Tom Bliiey
Members, Subcommittee on Finance and Hazardous Materials
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MICHAEL G. OXLEY. QHIO
MIZHAEL BILIRAKTS, FLORIDA

U.S. Bouse of Representatives
Committee on Commerce
Room 2123, Rayburn Bouse Office Building
TWashmgton, BDE 2031306113

PAUL E. GILLMOR, OHIQ
JAMES C. GREENWOOD. PENNSYLVANIA
CHAISTOPHER CO¥. CAUFORNIA
NATHAN DEAL, GEORGIA

STEVE LARGENT, OKLANOMA

RICHARE BLRA, NORTH CAROLINA

March 2, 2000
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ROBERT L. EMRLICH. JA.. MARYLAND

JANES £ DEROESIAN, CHEF OF STAFF

Mr. Alfred R. Berkeley III
President

The Nasdaq Stock Market, Inc.
1735 K Street, N.W.
Washington, D.C. 20006-1500

Dear Mr. Berkeley:

Yesterday the Subcommittee on Finance and Hazardous Materials held a hearing on the
General Accounting Office’s (GAO) assessment of the securities industry’s progress toward
implementing decimal trading. A copy of GAQ’s written statement is enclosed. The testimony’s
general conclusion is: *“Although securities market participants have made progress in preparing
for decimal trading, some key challenges remain for the industry to successfully implement
decimal trading. ... The options markets and the Nasdaq Stock Market, Inc. (Nasdaq) face the
greatest difficulty in preparing for the increased message traffic from decimal trading.” (GAO
testimony p. 1.)

With respect to Nasdaq, the GAO testimony raises serious doubts that Nasdaq will have
sufficient capacity to absorb the increases in quotation message traffic expected to result from
decimal trading. (GAO testimony p. 9.) According to GAQ, the latest projections indicate that
trading in penny minimum price variations may increase Nasdag quotation message traffic by
700 percent between December 1998 and December 2001. Nasdaq officials informed GAO that
Nasdag is already experiencing processing strains because of unprecedented increases in trading
volumes. For example, average daily share volume since the beginning of 2000 is almost 1.7
billion shares, which represents a 61 percent increase over average daily volume in 1999. GAO
also notes the troubling fact that Nasdag has not factored into its planning the latest increased
message traffic projections, and further that Nasdaq officials have informed SEC that Nasdaq
will not be ready until the first quarter of 2001 to accommodate Nasdaq’s own lower estimates.
Finally, GAO reports that Nasdaq will not be able to participate in the first two industry wide
decimal trading tests scheduled for April and May 2000. A June test has been added to the
schedule for Nasdaq; Nasdaq does intend to participate in that test.
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Mr. Alfred R. Berkeley III
Page 2

Please provide your response to this GAO report for the record by the close of business
on Friday, March 31, 2000. Pleasc indicate whether this bleak picture is accurate, and, if so,
what steps you are taking or intend to take to ameliorate it. Given the significance of your
market, what impact will its absence have on the credibility of the April and May 2000
“industrywide” tests? Can the industry proceed with decimal trading on the current schedule if
you are not ready? If so, what will be the effect on Nasdaq systems and on investors? How have
your current “processing strains” evidenced themselves? What has been their effect on the
operation of your market and investors? Have they been reported to the SEC? What steps are
you taking or do you intend to take to address these problems?

Thank you for your cooperation and attention to this request.

RANKING MEMBER

Enclosure

cc: The Honorable Michael Oxley
The Honorable Edolphus Towns
The Honorable Tom Bliley
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ROBEAT L. EHRLICH, JR., MARYLAND

JAMES E. DERDERILAN, CHIEF OF STAFS

Mr. William J. Brodsky
Chairman and CEO

Chicago Board Options Exchange
LaSalle at Van Buren

Chicago, Illinois 60605

Mr. Philip D. DeFeo

Chairman and CEQ

Pacific Exchange

301 Pine Street

San Francisco, California 94104

Mr. Meyer S. Frucher

Chairman and CEO

Philadelphia Stock Exchange
1900 Market Street

Philadelphia, Pennsylvania 19103

Gentlemen:

Mr. Salvatore F. Sodano
Chairman and CEQ
American Stock Exchange
86 Trinity Place

New York, New York 10006

Mr. David Krell

President and CEQ

International Securities Exchange
60 Broad Street

New York, New York 10004

Yesterday the Subcommittee on Finance and Hazardous Materials held a hearing on the
General Accounting Office’s (GAQ) assessment of the securities industry’s progress toward

implementing decimal trading. A copy of GAQO’s written statement is enclosed. The testimony’s

general conclusion is: “Although securities market participants have made progress in preparing
for decimal trading, some key challenges remain for the industry to successfully implement

decimal trading. ... The options markets and the Nasdaq Stock Market, Inc. (Nasdaq) face the
greatest difficulty in preparing for the increased message traffic from decimal trading.” (GAO

testimony p. 1.)

With respect to the options markets, the GAO testimony opines that the transition to
decimal trading may have the “greatest impact” on message traffic volume for options. (GAO
testimony p. 8.) Options Price Reporting Authority (OPRA) officials told GAO that upgrading
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their systems to handle the increase in options traffic is a “major challenge” that will “require
enough telephone lines to support a small city” and that traders will have difficulty interpreting
and acting on the rapidly changing information. .

GAO reports that OPRA intends to increase the system’s processing caPacity from the
current 3,000 messages per second to 12,000 messages per second by December 2000. However,
according to GAO, this additional capacity will not be adequate. The current message volumes
are already at industry capacity limits and have not surpassed the 3,000 mps limit only because
the options markets have taken a number of steps at the direction of the SEC to artificially limit
reported message volume. GAQ reports that you are considering a number of other steps
including delisting inactive options or discontinuing price quotes for options with low trading
volumes or establishing 5 cent or 10 cent price variations for options quotations as ways of
limiting message traffic after decimal trading begins. I am concerned that this state of affairs
poses a threat to the public interest, the maintenance of fair and orderly markets, the integrity and
transparency of these markets, and the protection of investors.

Please provide your response to the GAO report for the record by the close of business on
Friday, March 31, 2000. In addition to the specific points raised by GAO, your response should
address the following:

1. Last year the options exchanges began multiple listing and trading of options
previously listed and traded on a single exchange. What was the impetus for this
transition and what effect has it had on your operations, the quality of your
markets, the processing capacity of your systems and the OPRA system, and on
investors? Please be specific about any problems and your recommendations for
addressing them. How have recent increases in multiple trading affected systems
capacity and your efforts to prepare for decimal trading?

2. Last week the SEC approved the Intemnational Securities Exchange’s (ISE)
application to become a registered exchange. The ISE, which will be the first all-
electronic U.S. options exchange, is due to begin operations on May 26 and must
become a member of OPRA. What impact will ISE have on OPRA system
capacity both before and after the transition to decimals? What steps are being
taken to address this?

3. To what extent will the options markets be participating in the industrywide tests
planned for April and May 20007

4. In October 1999, the SEC issued an order directing options exchanges to submit
an inter-market linkage plan. What progress have you made in developing that
plan? To what extent will your plan minimize market fragmentation and
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maximize the kind of competition that will provide investors with the best
available order execution and price? What impact, if any, will this have on the
transition to decimals and the benefits expegted to flow therefrom?

- -

Thank you for your cooperation and attention to this request.

JOHN D. DINGELL
RANKING MEMBER

Enclosure

cc:  The Honorable Michael Oxley
The Honorable Edolphus Towns
‘The Honorable Tom Bliley
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@ NasDAQ

ARASD Company
Alired R. Berhwiey ¥
President

The Nasdaq Stock Market, inc.
1735 K Strest, NW
- OC 20006-1500

Fax 202 728 8078

March 31, 2000

Honorabte John D. Dingell

Ranking Member

House Commerce Committee

Room 2125 Rayburn House Office Building
Washington, D.C, 20515-6115

Dear Congressmen Dingell:

This letter responds to your March 2 letter on implementation of decimal pricing in
the securities markets. Your letter was based on the GAQ’s assessment of decimal
readiness, and asked for our response to a number of questions regarding decimal
implementation.

Below, I have addressed your specific questions on converting to decimals,
including NASD steps, ECN readiness, capacity, rule changes, and converting the listed
markets by July. I thought it would be useful first to reiterate the NASD’s position on
decimals and the July timeframe and to provide you with an overview of Nasdaq
technologies and capabilities.

NASD Supports Decimalization — As you are aware, the NASD appreciated and
supported the Commerce Committee’s decimalization efforts — even before other markets
did - beginning with cur testimony before the Subcommittee on Finance and Hazardous
Materials on April 16, 1997. Qur position on converting our markets to decimals has not
changed. On August 7, 1997, the NASD Board voted to begin operating Nasdag systems
using decimals. Ina May 7, 1998 letter to Congressmen Tom Bliley, Michael Oxley, and
Edward Markey we underscored our commitment to decimal pricing, but cautioned that
the implementation date should be set for September 2000 to allow time to deal with the
Year 2000 problem.

We remain a strong proponent of the shift to decimals because they will make the
markets even more accessible to investors and can potentially reduce transaction costs. In
fact, Nasdag is the first and only US market whose systems support trading of decimals
today. While we do not yet provide decimal quotation services, Nasdaq's trade reporting
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systems fully support decimals and allow participants to trade and report trades in
decimals now.

We are concerned that because of the challenges that we have recently
acknowledged in moving to decimals by the July 3 readiness date specified by the SEC,
we have' contributed to the erroneous view that the Ngsdaq Stock Market is other than a
leader in stock market technology. We are also concerned about the inaccurate
suggestions by some parties in recent days that Nasdaq has diverted resources from
technology capacity enhancements and decimalization implementation to support our
international initiatives or marketing. To correct that view, [ would like to make several
points about the NASD’s technology and its dedicated decimalization resources.

Technology Overview

The NASD is strongly committed to developing technology systems that provide
state-of-the-art markets and regulation. We have to do this as a matter of public policy,
and we have to do this to stay competitive. One third of NASD staff — and over half of its
budget — are dedicated to technology. The scale of the NASD’s commitment is
demonstrated by the 57 mainframe computers it operates, the 50 terabytes of disk storage
space it utilizes, the 18 million lines of code it manages, and the more than $300 million
that will be spent this year on Nasdaq technology expenses.

Nasdagq Facilities — Nasdaq’s trading operations run in our state-of-the-art Nasdaq
Technology Center in Trumbull, Connecticut. The Center includes about 600 staff, who
run the Nasdaq Stock Market and constantly upgrade it with the fastest hardware and the
newest software available. Since the core operations of the Nasdaq system are unique,
Trumbul! staff must write and implement much of the software to ensure Nasdaq’s
reliable operation. The facility in Trumbull includes the most advanced infrastructure
available in computer operations today, including connection to two separate electrical
power feeds, its own power generation, and sophisticated systems that oversee and
protect against failure situations. In addition, Nasdaq is the only market in the world that
we know of that not only maintains a completely separate full-capacity backup operations
center, but that actually operates the market out of this center on a periodic basis.

Nasdag Network — Nasdaq’s Enterprise Wide Network 2 (EWN2) network is one
of the largest private trading networks in the world. EWN?2 is expandable to support a
capacity of over eight billion shares per day, and will be configured for a four billion
share per day capacity by the year 2001. EWN2's design contains multiple protections
against network failure. The network provides each access point with dual T1 circuits,
further enhancing reliability and providing significant expansion.

Nasdag Execution Svstems — Nasdaq’s SelectNet, SOES, ACT and other
execution and post-trade related activities operate on a parallel architecture on Tandem
computers. Tandem technology is highly reliable and highly scalable. Systems capacity
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is a function of the number of work paths that can be created in parallel — by adding a
module or machine one can continue to scale up to capacities many times larger than our
current capabilities. In addition, all capacity issues related to the performance of our
SelectNet execution reports from last year have been corrected. Current SelectNet
confirmation delay is less than 2 seconds at most.

]
4

Nasdaq Quotation System — The current quotation system is, within the limits of a
single computer, highly scalable and highly reliable. It operates in an entirely separate
environment from the Tandem system, on Unisys computers. [t has, since its inception in
1972, dependably absorbed 19,701% capacity growth, 77% of that growth in the past 5
months alone. While limited to a single machine, the system uses only about 62% of its
processing capacity, and will shortly transact over 700 quotations per second, about twice
what our current average peak demand is at the market’s opening.

We believe that this legacy system will continue to meet our growing needs for
the next twelve months. However, because of the need to implement new features such
as decimal trading and to sustain continued previously projected growth, we have planned
to retire this application through the implementation of the Integrated Quote Management
System (IQMS) and the follow-on multi-parallel architecture project.

In summary, Nasdaq’s current systems are highly reliable, state-of-the-art systems
that are not only capable of handling today’s trading demands, but will continue to
expand to support future capacity needs. Over the past several months, during
unprecedented trading volume growth, Nasdaq’s systems absorbed almost twice the
projected capacities while virtually eliminating all systems delays.

Capacity
Nasdaq has acted quickly and aggressively to respond to the explosive growth it
has experienced.

Unprecedented Growth — The longest bull market in U'.S. history and the
enthusiastic adoption of on-line trading by individual investors have resulted in
unprecedented increases in share volume and system message traffic. Nasdaq average
volume in shares per day has risen from 790 million in 1998 to 1.75 billion in the first
two months of this year, and accelerated to over 2.2 billion in the beginning of March.
This growth produces disproportionate demand on our market systems; during the same
period, quote message traffic has nearly ¢ripled, and SelectNet average transaction
volume has quintupled. While other major markets have also experienced growth during
this time, none have experienced it at the rate Nasdaq has been absorbing.

Our planning was predicated on the peaks and valleys of volume that we had
historically experienced in our markets. As can be seen from the chart in Enclosure 1, the
experience since the end of the fourth quarter of 1998, when Nasdagq trade volume was
roughly the same as the New York Stock Exchange (NYSE), has diverged from historical
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patterns. Nasdag trade volume have far outpaced NYSE trade volume since that time.
and show three peaks of a quarter to half a million trades per day in the first three quarters
of 1999, before falling back to lower levels. The chart also shows that demand in the last
quarter of 1999 and the beginning ot 2000, rather than reaching a peak and sinking back.
increased by three times the size of the previous peaks, and has not peaked yet. This
recent sharp break from previous patterns has made planning for capacity unusually
difficult.

Dedicated Decimalization Resources

We are aware of allegations that decimalization has not received our full attention
because resources have been diverted to other Nasdaq initiatives. NASD’s other
initiatives have not drawn resources from the decimalization effort or slowed its
implementation. In fact, the overall decimalization program for the NASD would be
ready as planned were it not for the dramatic rise in recent volumes.

It was our February 26 test of our decimalization system that showed our capacity
constraints. The decimalization software worked, but consumed 95% of our computer
capacity. This did not leave the additional capacity needed for safe handling of volume
surges. We are now rearchitecting our system to handle surges in volume.

Nasdaq’s resources for decimalization, and more specifically for the IQMS and
legacy environments, are dedicated resources. The only conflicting influence is that of
testing and implementing new capacity upgrades.

All of the NASD’s international development efforts have been out-sourced to
separate and distinct teams, with only two individuals coming from existing NASD staff
— neither of whom were involved in any related Nasdaq market systems. All systems
development for the international markets is being performed by a joint venture company
and has no impact on domestic Nasdaq development or resources. All NASD and NASD
Regulation activities have been out sourced to EDS — which relieves the Nasdaq team of
any billing or administrative technology burdens. Amex systems development is
managed by a fully independent team and is now out sourced to SIAC. Multi-Parallel
Architecture and SuperMontage development is also a fully independent team dedicated
to our Tandem-based execution systems. Finally, the legacy system is also managed by a
fully independent dedicated team that supports the quotation system.

Responses to Your Questions

Your letter requested responses to four question areas, including the GAO report
and steps to address it, industry wide tests, industry wide impact, and capacity. Those
questions and responses are given below.
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Question — GAO Report and Steps to Address [t

Question: Please indicate whether this bleak picture (in the GAO report] is |
accurate, and. if so, what steps you are taking or intend to take to ameliorate it.

Answer: The GAO report accurately reported our responses to their questions.
which we sent to GAO on February 25, 2000. We are taking a number of steps to
respond to those challenges. -

Nasdagq is implementing decimal trading through a new quotation management
system called the Integrated Quotation Management System (IQMS). IQMS is part of an
overall transition that will take Nasdaq systems to a parallel architecture. It was designed
in two phases. The first, originally scheduled for mid 2000, would put all quotation
applications (National Market, listed, OTC Bulletin Board) on one computer. The
second, originally scheduled for 2001, would split quotation services onto multiple
computers for parallel processing. This splitting was designed to allow significantly
larger capacities through continued division into multiple separate machines. In 1999,
the NASD planned the first phase to handle 2 billion shares per day peak volume. Given
the unprecedented growth described above, the current volume alone now requires 2.5 to
3 billion shares per day capacity.

IQMS is a currently operating system and is decimal ready. In June 1999 the
OTC Bulletin Board employed it, and it is reliably operating at a level approaching a
billion shares per day. Given this experience, final code is being written to use IQMS for
the Nasdaq National Market system. The July 1999 projections of first quarter volume
for 2000 confirmed the two-phase (one machine/parallel machines) plan was feasible. A
number of tests were run over the past six months, with performance improvements in
each test. The third formal stress test was held on February 26 of this year. It showed
that [QMS performance on a single machine could not match the explosive market
growth since the fourth quarter 1999 with sufficient capacity to handle load spikes
reliably. Simply stated, Nasdaq volume increased beyond our plans. As soon as the
analysis of this test was completed, the NASD notified Congress and the SEC of its
problems with meeting the July 3 target for decimalization.

The NASD has responded to this challenge in a number of ways. The first step it
has taken is to accelerate the second phase of IQMS to split it into parallel systems and to
complete it in the first quarter 2001. Nasdaq’s new multi-parallel architecture is highly
reliable and dramatically scalable. It will eliminate all single-stream bottlenecks to
provide many times the current capacity using current technology.

While Nasdaq’s current systems are fully capable of handling the projected
volumes without decimals, we are actively working to meet the decimalization challenge
through the design initiatives described below to ensure decimal readiness at the earliest
feasible time.
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IQMS Phasing
The first design initiative to speed up decimalization involves adding two phases
to the IQMS implementation.

Phase I Decimal Iinplementation of Listed Equities

Nasdaq will make every effort to permit decimal trading on exchange listed
securities to proceed as soon as possible. Phase I would implement listed guotes in
[QMS on an accelerated basis, during the third quarter 2000, although not by the July 3
readiness date. The new schedule will no longer meet the July 3 date in that the new plan
requires support for both the legacy and new systems simultaneously and requires
additional software changes to permit this to occur. To support the industry’s move to
decimalization, this alternative accelerates the decimal quoting and trading of listed
equities. Because listed trade volume un Nasdagq is a relatively small 6% of total Nasdaq
trade volume, IQMS has more than adequate capacity to deliver this solution. This will
prevent the [QMS capacity constraints on Nasdag from becoming a reason to inhibit the
listed market from moving to decimals, if Congress and the SEC determine that a
disparate implementation schedule is desirable.

Phase II Dual Processing of Indexes and Last Sale

Phase [I will accelerate the I[QMS effort to process using into multiple systems.
The first split-off would move index and last sale processing to a new separate machine.
This will give IQMS 30% additional processing headroom for quote management. If
capacity needs warrant further capability, individual groups of issues could be split onto
additional separate machines.

The Legacy Quote System

To ensure Nasdaq’s decimal readiness and commitment to the industry, we have
now established a dedicated team to not only maintain the legacy system and improve its
performance, but also to potentially provide decimal quoting through the legacy
approach. Since the legacy system is limited in its ability to meet longer-term demands,
this effort is only a temporary back-up solution to ensure our decimal conversion
schedule against any delays in the implementation of our long-term architectural
strategies.

Question — Industry Wide Tests

Question: Given the significance of your market, what impact will its absence
have on the credibility of the April and May 2000 “industry wide” tests?

Answer: Our understanding from other markets and market participants regarding
the April and May tests is that a majority of the projected participants have not yet
registered to participate in them. In addition, the April test is now being termed a beta
test, rather than a fully attended point to point test as originally planned. Given the fact
that July 3 is still the officially targeted date for decimal readiness — although that is
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under evaluation -- the industry continues to move cotlectively to that end. Should the
SEC decide to move the July 3 target date to a later time. the April and May dates may
have to be re-evaluated.

Question - Industry Wide Impact

Question: Can the industry proceed with decimal trading on the current schedule
if you are not ready? If so, what will be the effect on Nasdaq systems and on investors?

Answer: Parts of the industry ~ such as the exchange listed market - could
potentially proceed with decimal trading on the current schedule without Nasdaq
participation. The effect on NASD members would include the expense and difficulty of
having to convert their systems once for listed securities and a second time for Nasdaq
securities. The effect on investors could include confusion and being denied projected
savings from potentially narrowed spreads. Savings from narrowed spreads would be
minimal in the initial phases of decimalization, however, when the markets would shift to
nickels as the minimum pricing variation. This phase would increase the number of price
points from the 16 per dollar today to 20 per dollar with nickels.

Nasdaq does not want to be an impediment to full decimalization of the exchange-
listed market. From a technical standpoint, it appears possible for exchange-listed
securities to be traded in decimals while Nasdaq trades in fractions, as discussed above
under “IQMS Phasing.” This transition will not pose the system problems that full
Nasdaq implementation of decimals would entail, because the exchange listed securities
are a small fraction of Nasdaq volume and exchange volume is growing much slower
than Nasdag. NASD exchange listed trade volumes in the Consolidated Quotation
System are only 6% of Nasdaq 2.2 million trades per day. Moreover, the lagging growth
in exchange listed volume can be seen in the chart in Enclosure 1. That chart shows the
listed market average daily trade volume, although roughly equal to Nasdaq at the end of
1998, is now about only 40% of the Nasdaq volume.

At the same time, industry representatives from the SIA decimalization
committees have raised concerns about the impact of trading decimals and fractions
concurrently across markets. We therefore recommend that Congress seek the views of
broker-dealers and other market participants as to the advisability of the early
implementation of decimalization for listed securities.

We stated in our March 6 letter to the SEC requesting an extension of the
decimalization target date, “[w]e do not have a high degree of confidence that all sectors
of the financial markets will be able to make the transition to decimalization this summer
without exposing investors to unnecessary risk.” After writing that letter, our continuing
discussions with other market participants have continued to raise concerns about the
tisks imposed on the industry by converting to decimals in July. In fact, in their press
release of March 7", the SIA states that the SIA Decimalization Steering Committee
“fully supports the NASD’s and Nasdaq’s decision to delay the start of trading in
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decimals in order to ensure the integrity of the markets.” We would strongly recommend
the Congress further evaluate industry readiness.” i

Question — Capacity .

Question: How have your current “processing strains™ evidenced themselves?
What ha's been their effect on the operation of your market and investors? Have they been
reported to the SEC? What steps are you taking or do you intend to take to address these
problems? -

Answer: The NASD aggressively manages its capacity to predict and prevent
“processing strains” with a dedicated staff that monitors it on a daily basis. This team
conducts stress tests and recommends system performance improvements and, working
with the NASD Economic Research Department, forecasts demand. The team works
with a capacity planning committee, chaired by a senior Nasdaq officer, that every two
weeks identifies and sets priorities for capacity issues and schedules their remediation.
Nasdagq relies not only on in-house staff, but also uses external expertise to validate our
methodology and suggest ways to improve our process as well, and is currently in the
process of updating an evaluation of our capacity planning.

Due to the extraordinary growth of market activity beginning in August 1999, we
have experienced a number of “processing strains” that can affect the market, the major
occurrences of which have been reported to the SEC, and all of which have been
addressed or shortly will be. In addition, there is a process where the SEC routinely
reviews our capacity capability as part of their Automation Review Policy process. The
most recent such review was last Fall.

Some of the recent actions taken to respond to capacity issues include: upgrading
to the fastest Unisys mainframe to give 50% more capacity, upgrading to the fastest
Tandem computers to eliminate execution delays, increasing broadcast message capacity
to eliminate SelectNet execution report delays, upgrading the network to EWN2 to
provide the future capability to expand to six times the previous capacity, and upgrading
the memory management on the Unisys mainframe to eliminate delayed quotes to the
Small Order Execution System. A more complete list of capacity issues, their effect, and
our solutions to them are contained in Enclosure 2, “1999 - 2000 Nasdaq Capacity
Enhancements.”

One of the more significant issues on this list involved the delay in delivery of
SelectNet orders. In August 1999, SelectNet orders averaged 500,000 per day. This
figure more than doubled to over a million in late 1999, causing some delays in the
delivery of trade reports. These problems were related to a bottleneck through a single
network switch. This switch has been upgraded to several parallel switches, eliminating
the problem and allowing additional capacity enhancements to continue by the simple
addition of more switches. Current SelectNet confirmation delay is less than 2 seconds at
most. See the chart in Enclosure 3.
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[n addition to the issues described in Enclosure 2, we have experienced a délay in
the provision of last sale information that is distributed to the Nasdaq work station during
the market opening, from about 9:30 to 9:45 a.m. This delay occurs because we prioritize
the processing of quote updates that absolutely must be timely if the market is to operate
efficiently. The impact of this delay is minimal, because the market data vendor lines
that most market participants use for last sale and index information are not delayed. We
have implemented several enhancements that have reduced the delay currently to a
maximum of 60 seconds for the first 10 to 15 minutes of the trading day. An additional
enhancement, which will eliminate the delay altogether, is being developed and will be
implemented by the end of April.

Through our active management of our capacity issues we are confident that the
current Nasdaq system has sufficient capacity to handle even the current explosive market
growth for the next [2 months.

Conclusion

We want to assure you that we have committed — and will continue to commit -
every available resource to respond to the need for decimalization and increased capacity.
Nevertheless, our concerns regarding overall industry readiness and our own need to
implement additional technology changes led us to request that the SEC continue to work
with the industry and the markets to determine an appropriate time frame that will not
impose unnecessary risks on investors.

Thank you for soliciting our views on implementing decimals. We would be
pleased to answer any additional questions you may have. We look forward to working
with you and your staff on this very important issue.

Sincerely,
O*V\v—« n I\..Q_,c\?g

Alfred R. Berkeley 111

Enclosures
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Enclosure 1

100002 y0D:6661 £D6661 ¢D'6661 106661 08661 €0:8661

¢D:8661 10:8661

(eBesany Bulaol Yjuow-1)
sopei] Aieq abesoaay bepseN pue JSAN

SWINJOA opel], AJre(] 93eI10Ay saninbyg SN

0

~I 000°00§

000°000't

000°00S"'+

000'000'C

000'006'2



75

Enclosure 2

£ NASDAQ

A NASE) Conpeny

1999 - 2000 Nasdaq Capacity Enhancements

1. Capacity Category: Tandem Switch -

Capacity Issue Delays exist in the Switch application in passing data from the
Tandem to subscribers. Message Switch is saturated.

Remediation(s) Remediation #1 - Optimize caching in current Switch application.

Estimated Benefit Approximately 20% decrease in messaging across FOX.

Production/Implementation Date 3/15/99 Complete

2. Capacity Category: Selectnet

Capacity Issue Selectnet Report Trigger file is causing file contention and delays in
passing data to the Message Switch.

Remediation(s) Segregate system processes between multiple nodes (machines).

Estimated Benefit 15 - 20% CPU increase by segregating application processes.

Production/Implementation Date 3/29/99 Complete

3. Capacity Category: Broadcast Services

Capacity Issue The broadeast rate will exceed capacity of EWN I prior to the full
rollout of EWN II in June 1999.

Remediation(s) Optimize SECID/MMID (security and market maker) tables in order to
reduce broadcast traffic.

Estimated Benefit Approximately 15% reduction in network bandwidth usage.

Production/Implementation Date 4/22/99 Complete

4. Capacity Category: Service Delivery Platform (SDP)

Capacity Issue The single thread design of the SDP is unable to handle
today’s traffic levels.

Remediation(s) Optimize existing code in current and new server releases.

Estimated Benefit 25% improved SDP throughput over current production.

Production/Implementation Date 4/26/99 Complete

5. Capacity Category: Tandem Switch

Capacity Issue Delays exist in the Switch application in passing data from the
Tandem to subscribers. Message Switch is saturated.
Remediation(s) Remediation #2 - Bump TUMS parameter up from 10 to 15 (then 20) to

increase TUMS (unsolicited message) throughput. Firston | DCP pair
and then all DCP’s.
Estimated Benefit Faster delivery of o ges out of the M Switch.
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Production/Implementation Date_ 4/29M99 Complete

6. Capacity Category: Tandem FOX Gateway

Capacity Issue ServerNet has degraded capacity as a result of original Tandem
Fiber Optics Exchange (FOX) Gateway boards.
Remediation(s) Remediation #1 - Enhanced firmware to be released by Tandem April 1
Estimated Benefit Firmware changes and new Gateway hardware will completely
) remove the 50% degradation of Fiber Optics Exchange (FOX) throughput.
Production/Implementation Date 5/10/99 Complete .

7. Capacity Category: Tandem Switch

Capacity Issue Super Retrieval processing runs too long.

Remediation(s) Remediation #3 - Optimize Super Retrieval application code.
Estimated Benefit Retransmission’s will be expedited (same day delivery).
Production/Implementation Date 5/28/99 Complete

8. Capacity Category: Legacy On-line
Capacity [ssue Last Sale processing is delayed as a resuit of delays in
transferring last sale data from the Tandem to the Unisys systems for
broadcast (currently 1 - 72Kb line).

Remediation(s) Remediation #1 - Optimize Block Writes to Tape to reduce /0.

Estimated Benefit Approximately 50% more tape writing efficiency. Will reduce chances
of entering Tape Survivability.

Production/Implementation Date 6/11/99 Complete

9. Capacity Category: Legacy On-line
Capacity Issue Last Sale processing is delayed as a result of delays in
transferring last sale data from the Tandem to the Unisys systems for
broadcast (currently 1 - 72Kb line).

Remediation(s) Remediation #2 - Buffer the Tandem WarmSave file which passes data
between systems.

Estimated Benefit Potential 11% gain in throughput.

Production/Implementation Date 6/25/99 Complete

10. Capacity Category: Tandem Switch

Capacity Issue Delays exist in the Switch application in passing data from the
Tandem to subscribers. Message Switch is saturated.
Remediation(s) Remediation #4 - Bump TUMS application parameter up from 20 to 25 to
increase TUMS (unsolicited message) throughput.
Estimated Benefit More efficient message handling.

Production/Implementation Date 6/30/99 Complete
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L 1. Capacity Category: Tandem FOX Gateway

Capacity Issue ServerNet has degraded capacity as a result of original Tandem
Fiber Optics Exchange (FOX) Gateway boards.
Remediation(s) Remediation #2 - Tandem is providing an interim upgrade to the existing

. Fiber Optics Exchange (FOX) Gateway board which will increase throughput
by 5% until newer (2.0 version) boards arrive in August.
Estimated Benefit Approximately 5% throughput improvement. ~ ~
Production/Implementation Date 7/15/99 Complete

12. Capacity Category: Tandem Switch

Capacity Issue Delays exist in the Switch application in passing data from the
Tandem to subscribers. Message Switch is saturated.

Remediation(s) Remediation #5 - Add two additional Tandem nodes (machines) into the
Message Switch configuration.

Estimated Benefit 75% increase in CPU overhead (6-month implementation schedule)

Production/Implementation Date 9/16/99 Complete

13. Capacity Category: Selectnet

Capacity Issue Selectnet is experiencing excessive delays.

Remediation(s) Migrate the Selectnet applications to newer faster Tandem
ServerNet platforms.

Estimated Benefit 100% CPU increase by migrating to new platform.

Production/Implementation Date 10/12/99 Complete

14. Capacity Category: Tandem FOX Gateway

Capacity Issue ServerNet has degraded capacity as a result of older Tandem
FiberOptics Exchange (FOX) Gateway boards.
Remediation(s) Remediation #3 - Tandem to provide new Gateway board August 1999
Estimated Benefit Doubles throughput in Fiber Optics Exchange (FOX) for
ServerNet machines.
Production/Implementation Date 11/1/99 Complete

15. Capacity Category: Tandem S witch

Capacity Issue Delays exist in the Switch application in passing data from the
Tandem to subscribers. Message Switch is saturated.

Remediation(s) Remediation #6 - Reduce Message File Read size (a gradual multi-part
implementation).

Estimated Benefit Estimated 70% increase in throughput in current Message Switch.

Production/Implementation Date 11/1/99 Complete
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William J. Brodsky
Chairman and
Chief Executive Officer

CHICAGO BOARD DPTIONS EXCHANGE Phone: 312-786-7001
Fax: 312-786-7407
brodsky @cboe.com

f

March 30, 2000

The Honorable John Dingell

U.S. House of Representatives

Committee on Commerce

Room 2125, Rayburn House Office Building
Washington, D.C. 20515-6115

Dear Representative Dingell:

Thank you for your letter of March 2, 2000. On behalf of the Chicago Board
Options Exchange, Inc. (“CBOE”), I am pleased 10 respond to your questions concerning
CBOE’s decimalization efforts. In response to your questions, CBOE answers as
follows:

1. Last year the options exchanges began multiple listing and trading of options
previously listed on a single exchange. What was the impetus: for this transition
and what effect has it had on your operations, the quality of your markets, the
processing capacity of your systems and the OPRA system, and on investors?
Please be specific about any problems and your recommendations for addressing
them. How have recent increases in multiple trading affected systems capacity
and your efforts to prepare for decimal trading?

Multiple listing of options is not new. For example, multiple listing has taken
place with regard to over-the-counter securities since the mid 1980s, and with regard to
equities since the SEC ended its Allocation Plan in 1990. In August 1999, CBOE
expanded its listing strategy by multiple listing many options classes that had previously
been listed on only one exchange. There are a number of single-listed options, of course,
that CBOE did not choose to multiple-list.

CBOE’s strategy to expand its multiple listing was part of a broader strategy to
maintain CBOE’s competitiveness in the face of a new market paradigm that likely will
be created by electronic-based exchanges. One such exchange, the International
Securities Exchange (“ISE”), announced in November 1998 its intention to begin trading
the top 600 option classes in January 2000. In response to this potential shift in the way
options forums will operate in the future, CBOE developed a new strategic plan that
included, among other things, listing a much larger number of options, including those
targeted for trading by ISE. Over the course of the next eight months, CBOE

400 South LaSalle Street Chicago, lllinois 60605 www.cboe.com
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implemented a number of steps needed to effect its new listing strategy, including -
increasing its systems capacity to accommodate the increased quote message traffic that
was expected to result from expanded multiple listing, and changing its rules to allow
more members to serve as Designated Primary Market-Makers (“DPMs”), which
customers have said they prefer when trading options that are multiple-listed.

In August 1999, CBOE began to implement its plan to list a signifigant number of
additional option classes by certifying its intention to list options on Dell Computer
Corporation. Later, CBOE listed other options that previously had been single-listed on
other exchanges. Other exchanges did the same.

It is not clear what impact this expansion of multiple listing has had on investors
and on the quality of markets at CBOE. For example, at the time of the expansion of
multiple listing, there were short-term shifts in trading volume in certain option classes,
but little change in others. Much of that short-term volume shifting appears to have
settled, with CBOE retaining most of the trading volume in the option classes previously
listed only at CBOE. It will likely take some time before the effects of expanded multiple
listing on investors and quality of markets can be fully evaluated. Nonetheless, CBOE
felt is was necessary to undertake this expanded listing initiative in order to maintain a
competitive position in the emerging market of electronic-based exchanges.

As CBOE expected, the expansion of multiple listing dramatically increased the
quote message traffic volume handled by CBOE’s computer systems. In May 1999, for
example, CBOE’s highest quote rate was 742 quotes per second, and its peak volume was
14 million quotes per day. As of March 17, 2000, CBOE’s highest quote rate was 1529
quotes per second, and its peak volume was 26 million quotes per day. This increase in
quote volume was greater than CBOE anticipated, and CBOE has taken steps to mitigate
its quote traffic, and to further increase its own systems capacity.

The expansion of multiple listing by all the options exchanges has also affected
OPRA’s ability to process message traffic. In May 1999, OPRA’s highest quote rate was
1409 quotes per second, and its peak volume was 30 million quotes per day. As of March
17, 2000, OPRA’s highest quote rate was 3549 quotes per second, and its peak volume
was 66 million quotes per day. OPRA has attempted to increase its capacity to handle the
increased traffic sternming from not only the expansion of multiple listing, but also from
increased options demand by customers, the entry of new electronic exchanges, and
decimalization. The exchanges, as ordered by the SEC, have also hired a consulting firm
to study message traffic mitigation strategies. That work is on-going.

Unfortunately, since January 2000, OPRA’s capacity has been insufficient to meet
demand. As a result, and at the direction of the SEC, the exchanges have operated under
a restrictive capacity allocation system. Under that system, because CBOE has mitigated
its quote traffic, CBOE has been allocated a small amount of OPRA capacity relative to
the large volume of actual transactions that are handled by CBOE.

Decimalization is expected to require a large increase in systems capacity. CBOE
has increased its systems capacity to accommodate expanded multiple listing and has
continued to increase capacity to try to meet the anticipated requirements of
decimalization. Both the expansion of multipie listing and Y2K testing impacted
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CBOE’s ability to increase its capacity in preparation for decimalization, and impacted
CBOE’s testing and implementation time. As such, many of the software changes
required for decimalization could not be implemented during 1999. Moreover, the
additional capacity upgrades required for decimals are also competing for testing time
with software implementations required for decimal trading.

—a

2. Last week the SEC approved the International Securities Exchange’s (ISE)
application to become a registered exchange. The ISE, which will be the first all-
electronic U.S. options exchange, is due to begin operations on May 26 and must
become a member of OPRA. What impact will ISE have on OPRA system
capacity both before and after the transition to decimals? What steps are being
taken to address this?

OPRA has included the expected entry of ISE into its capacity plans. Thus, after
independently obtaining the exchange’s and ISE’s projected capacity needs, OPRA has
made capacity decisions in accordance with the planning process developed with, and
approved by, the SEC. OPRA has attempted to work these projections into its capacity
planning process, but the increased message traffic expected to occur with the entry of
ISE will likely aggravate the capacity problems OPRA is currently facing and is expected
to experience with the implementation of decimal trading.

3. To what extent will the options markets be participating in the industrywide tests
planned for April and May 20007

On January 28, 2000, the SEC issued an order requiring the exchanges and the
NASD to act jointly to submit a plan to the SEC for the implementation of decimal
trading. In accordance with the SEC-directed industry plan, CBOE plans to participate in
decimal testing in April and May 2000. CBOE will not have all systems loaded in
production at that time but will be able to set up the environment with the appropriate
decimal systems.

4. In October 1999, the SEC issued an order directing the options exchanges to
submit an inter-market linkage plan. What progress have you made in developing
that plan? To what extent will your plan minimize market fragmentation and
maximize the kind of competition that will provide investors with the best
available order execution and price? What impact, if any, will this have on the
transition to decimals and the benefits expected to flow therefrom?

Following the issuance of the SEC order to develop and submit an options market
linkage plan, the four existing options exchanges and the ISE (which had filed to become
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a securities exchange but had not yet been approved by the SEC) began an intensive
effort to develop a linkage plan within the 90 day time frame set forth in the order. Each
of the exchanges submitted market linkage plans on January 19, 2000 in accordance with
the SEC order.

The CBOE and the American Stock Exchange{ AMEX) submitted identical
linkage plans. The ISE, which was unable to formally file a plan becauseg the SEC had
not yet approved their application to become an exchange, filed a letter with the SEC
supporting the CBOE and AMEX linkage plans. The Pacific Exchange (PCX) and the
Philadelphia Stock Exchange (PHLX) each submitted separate, and different, linkage
plans.

CBOE believes that the plan submitted by CBOE and AMEX, and supported by
ISE, will minimize market fragmentation by providing a highly automated means for
trading floor professionals to access the best prices on any exchange floor for immediate
execution, reducing or eliminating trade-throughs and ensuring best execution of
customer orders. Allowing real-time access to the prices at any exchange will also
maximize competition on the floors of each exchange. In addition, however, the plan
supported by CBOE, AMEX and ISE maximizes the non-price competition between the
exchanges that is crucially important to the firms representing customer orders. Under
the plan supported by CBOE, AMEX and ISE, customers retain the right to choose the
exchange to which their order is sent, allowing customers to favor exchanges with, for
example, better computer systems that allow for faster and more certain execution of
orders. Under this plan, of course, best price execution is guaranteed, but other important
forms of competition are also preserved. Indeed, for this reason, brokerage firms such as
Charles Schwab have written to the SEC in support of the type of linkage plan advocated
by CBOE, AMEX and ISE.

By contrast, the linkage plans submitted by the PCX and PHLX, which call for a
mandatory routing switch to the first exchange offering the best price, would significantly
reduce competition between exchanges and would undermine brokerage firms’ efforts to
secure best execution for their customers.

CBOE believes that the linkage plan advocated by CBOE, AMEX and ISE would
provide greater access to prices among markets, and would have positive effects on
investors. Any marke: linkage plan wili have a direct impact on CBOE's readiness for
decimal trading, however, as systems designed to accommodate customer order flow will
have to share resources with the decimalization effort. Reprioritizing work required to
create an inter-market linkage system could have a negative impact on implementing the
changes needed for decimal trading. Moreover, linkage may require quote messages to
be transmitted with order size information. This change will increase the size of the
messages transmitted by the system, using up greater systems capacity. These increased
systems requirements will necessarily compete for systems capacity with the needs of
decimal trading.

CBOE shares the Commiitee’s interest ini ensuring that decimal trading be
implemented in a manner that maintains fair and orderly markets, the integrity and
transparency of the options markets, and the protection of investors.

Sincerely,

WWMM‘V?
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The Honorable John D. Dingell
Ranking Member

Committee on Commerce

U.S. House of Representatives

2125 Rayburn House Office Building
Washington, DC 20515-6115

Dear Congressman Dingell:

For more than a decade, the Pacific Exchange (PCX) has shared your concerns about the
implications of more widespread multiple trading of options, and the need for effective
linkage systems that will integrate competing markets to ensure investors receive the full
benefits of enhanced competition. We were therefore pleased to receive your letter of
March 2, 2000, and to respond to the questions raised therein.

1. Last year the options exchanges began multiple listing and trading of options
previously listed and traded on a single exchange. What was the impetus for this
transition and what effect has it had on your operations, the quality of your
markets, the processing capacity of your systems and the OPRA system, and on
investors? Please be specific about any problems and your rec dations for
addressing them. How have recent increases in multiple trading affected systems
capacity and your efforts to prepare for decimal trading?

Prior to August 1999, the PCX traded numerous issues that were solely listed on the
Exchange, but which were available for listing on any other registered options exchange.
In addition, we were in competition on many other issues that were traded on at least one
other options exchange. In early August, the Chicago Board Options Exchange (CBOE)
announced the listing of options that had previously been traded exclusively on the PCX.
The American Stock Exchange and the Philadelphia Stock Exchange took similar action
shortly thereafter. Subsequently, PCX members listed options traded by other exchanges.

These additional listings raised the number of options series traded on the PCX from
approximately 25,000 to more than 60,000. They also generated higher rates of inbound
and outbound quotation traffic: PCX members were making markets in more issues, and
monitoring more markets in those issues. Our average daily quote traffic rose from 3
million messages to more than 5 million, shortly after multiple trading became more

501 PINE STREET, SaAN FRaNCIScCo, CALIFORNIA 94104 415 835.4870
233 SouTH BEAUDRY AvENUE, LOS ANGELES, CALIFORNIA 90012 213 977-4567
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widespread. Over the next six months, we increased and enhanced systems capacity to
both handle and generate more quotes. Currently, on an average day, we handle more

than 10 million messages; on a day of extreme market volatility, we exceed 14 million
messages.

All of the exchanges have experienced the same, explosive growth in quote traffic and
collectively, we often exceed the current capacity of OPRA systems. All of the
exchanges, therefore, are actively participating in the planning, development, and
implementation of systems that will accommodate the message traffic growth in cur
industry, including enhancements to OPRA systems that gather and distribute quotes to
the investing public.

OPRA currently can process approximately 3,500 messages per second (mps). The
options exchanges and market information vendors are in the process of upgrading their
communication lines from T1 to T3 lines. By the middle of this year, these scheduled
hardware upgrades will increase OPRA’s capacity to 8,000 mps, and additional
enhancements will raise it to 12,000 mps by yearend.

Again, within the existing environment, the options exchanges collectively can produce
more messages per second than the OPRA hardware can process. As such, unti these
capacity upgrades are in place, there will be an allocation among the exchanges of the
current OPRA bandwidth, through an algorithm that monitors and queues an exchange’s
data stream when it exceeds that market’s bandwidth allocation. However, when the
market is volatile, OPRA capacity has been exceeded by all of the exchanges. This
causes a queuing of information from all the exchanges to all of the vendors, and,
subsequently, to the investing public.

Furthermore, this situation may not improve when all planned OPRA capacity
enhancements are in place, even if those upgrades conld be expedited, as the information
vendors may not be prepared to handle the amount of information that OPRA is preparing
to disseminate.

After evaluating current message traffic and future traffic projections, the SEC suggested
that the options exchanges aggressively pursue ideas and solutions to curtail this growth
and mitigate quote traffic to keep within the bounds of OPRA system constraints. The
capacity added to OPRA later this year, which will allow the exchanges to generate up to
8,000 mps, is expected to be fully utilized immediately upon implementation, while the
exchanges are still quoting in fractions. The introduction of decimalization (currently
slated to begin on July 3, 2000) will exacerbate the potential problems of the industry’s
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clogged information arteries. There may be little practical benefit to delivering
potentially tighter quotations (in decimals) to an investing public, if that information is
stale or useless because of message queues unable to navigate a saturated
communications infrastructure.

2. Last week the SEC approved the International Securities Exchange’s (ISE)
application to become a registered exchange. The ISE, which will be the first all-
electronic U.S. options exchange, is due to begin operations on May 26 and must
become a member of OPRA. What impact will ISE have on OPRA system capacity
both before and after the transition to decimals? What steps are being taken to
address this? :

The ISE must be a participant in the OPRA Plan, and therefore must use the facilities of
OPRA which already is experiencing problems with the message traffic of current
participants. ISE officials have stated that they anticipate generating 50 mps through the
OPRA system when their new market is launched, and project an additional 50 mps per
month through the end of 2000. This additional traffic, albeit low in comparison to the
existing options exchanges’ traffic, introduces additional burdens on an already strained
system. Although ISE has indicated that their OPRA needs are nominal to start, and their
growth rate modest, their business model of competing market makers, each supplying
their own data feed into the ISE, has severe implications for message traffic. This model
lends itself to the production of an enormous amount of message traffic, if ISE does not
effectively sort the data and publish every change in its best bids and offers.

As previously stated, the OPRA capacity upgrades are approved and anticipated to be
delivered within the timetable outlined. No additional provisions for the introduction of
ISE have been planned or contemplated. However, OPRA can and will plan for the
doubling of its anticipated capacity to 24,000 mps, if the participating exchanges approve
such additional upgrades. Such additional upgrades, although feasiblc, may not be
practical. Many vendors of options information are struggling with the existing plans to
upgrade their systems to handle OPRA’s current upgrade plans to 8,000 mps and then
12,000 mps.

The planned OPRA upgrades did take into account ISE’s traffic estimates and the
initiation of decimal trading. Decimalization is expected to significantly increase
quotation traffic: The initial estimates were as high as 38,000 mps. To address this
potential, the options exchanges, in conjunction with the ISE and SEC staff,
commissioned SRI Consulting to assist in identifying quote mitigation strategies that
could be implemented before the introduction of decimalization. These efforts are
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ongoing and focused on staying within the current 12,000 mps threshold planned by
OPRA for this year.

In shiort, the Taunch of the ISE will have an undetermined effect on guote and message
volumes. Even if ISE’s message volume is low, it must be sent to each exchange, added
to the calculated national best bid and offer, and will cause growth in responding quotes
from the other markets. Even if OPRA can meet these capacity requirements, data
vendors may not be able to. Public acenss 1o current quotes could be delayed.

3. To what extent will the options markets be participating in the industrywide tests
planned for April and May 20002

The PCX and the other options exchanges have made a conceried effort to prepare for the
initial phase of decimalization. Please note that there is a dramatic contrast, however,
between this effort and that undertaken by the industry to prepare for Y2K.

The coordinated securities industry effort to be fully organized, tested, and ready for Y2K
ran from: January 1998 through September 1999, It included Beta testing for Y2K in July
1998, which required five months of planning, pre-testing, and organizing to conduct.
This test involved selected major brokerage firms, plus all of the exchanges and clearing
and settlement agencies. The Y2K Beta Test included a multi-day cycle to cove, all
aspects of clearing and settlement. Beta testing was essential to the success of the
Extended Point to Point (EPTP) and Industry Cycle tests that took place over the ensuing
year, No such test of a similar scope, coordination, or erganization is planned for
decimalization.

The EPTP tests were conducted from September 1998 through October 1999, and
included exchanges, additional firms, and clearing and depository agencies on selected
dates. This round of tests ensured that smaller firms were organized, tested, and ready to
participate in the Industry Cycle Test. The EPTP tests were limited, one-day tests,
without the multiple day clearing cycle being involved. The Industry Cycle was a series
of tests sitnulating the rollover from one century 1o the next, including all settlement.
related processing. The tests included all agencies, exchanges, and a very large
contingent of mermber firms.

For the introduction of decimal trading we are going directly to EPTP testing, ignoring an
Indusiry Cycle Test. There is no multi-day testing to cover the clearance and settlerent
cycle, as was done with Y2K. The conversion schedule simply does not allow for the
same degree of planning, preparation, and testing utilized for Y2K, though a similar,
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comprehensive effort is clearly desirable and justified. The conversion to decimals is at
least as complicated a project {if not more so), yet the industry is attempting to coordinate
and impjement the conversion in just six months.

The Exchange has coded its systems to accept inbound guote data in both decimals and
fractions, as some stocks will continue to be quoted in fractions as the conversion process
progresses. The Exchange has not planned to support a dual environment for the same
symbol (i.e., XYZ stock can be quoted in decimals or fractions, but not both), however,
and at this late date could not make such a change. Although not completed, the
Exchange has already prepared many of its systems for decimal trading, and has
AutoQuote, quotation displays, and other systems ready to receive and disserninate
decimal and fraction information during the simultaneous trading period.

As you know, the Pacific Exchange was the only market in the country that testified in
favor of decimalization, when it was the subject of a legislative hearing before the
Commerce Committee. Our support for the conversion remains strong: Decimals are
easier for investors to understand, particularly as irading increments become smaller; they
are the standard increment used by all other exchanges in the world; and they create the
potential for narrower spreads and reduced transaction costs. But, as we advised
Congress originally, no one should consider the conversion a trivial exercise. Ifitis not
undertaken with the same level of thoughtful, coordinated planning that made Y2K a
non-event, we risk turning public investors into the victims rather than the beneficiaries
of decimalizaticn.

4. In October 1999, the SEC issued an order directing options exchanges to submit an
inter-market linkage plan. What progress have you made in developing that plan?
To what extent will your plan minimize market fragmentation and maximize the
kind of competitions that will provide investors with the best available order
execution and price? What impaci, if any will this have on the transition to
decimals and the benefits expected to flow therefrom?

In October 1999, the PCX initiated a series of face-to-face meetings with the other
options exchanges, the ISE, and SEC staff. The meetings addressed a wide array of
issues necessary for an inter-market linkage to be both practical and effective. Although
the exchanges collectively discussed, negotiated, and compromised on many significant
issues, in the end several potentially critical components of an inter-market linkage
remained unresolved. As such, on January 19, 2000, the options exchanges filed three
different inter-market linkage plans. One plan essentially represents the views of the
Chicago Board Options Exchange, the American Stock Exchange, and the International
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Securities Exchange. That plan favors the matching of better markets away, and restricts
access to markets by competing market centers. A second submitted by the Philadelphia
Stock Exchange favors strict price-time priority with no access limitations whatsoever.

The PCX plan is intended to encourage aggressive quote competition, based on price-
time principles, though those principles need not be strictly followed as Philadelphia has
proposed. We would consider an interim evaluation period that allowed the use of price-
time priority for the execution of orders in certain circumstances, as well as the matching
of better markets away under other circumstances. The PCX would strongly object to
any provisions in the options market linkage that would restrict, or otherwise impose a
burden on, inter-market competition by limiting access to one exchange by any or all
other exchanges.

We continue to believe ~- as we have for more than a decade -- that an options linkage
system is critical to the future of the industry, and to the promotion and protection of
public investors” interests. We have informed the SEC that we are prepared to continue
working 1o resolve the remaining issues invalved in the design and development of the
linkage, and to do so with the objective of bringing it to fruition as soon as possible.

In our comment letter on the linkage plans, which was submitted to the SEC this past
week, we wrote:

We believe that an options linkage -in any form- must advance the interests of
retail customers. It must guarantee the best price available, every time a customer
enters an order, regardiess of the market center to which it was directed. It must
provide real incentives for traders to quote aggressively and reward them
accordingly, enhance the quality of the markets, and foster a competitive arena
that promotes price improvement for retail orders. Such an integrared
environment could only strengthen the pational market system for options,

Our proposal for the options linkage best meets these objectives.

Decimalization will have a dramatic impact on the options markets. It makes the
expeditious development of an options linkage system even more important, and also
more complex. Crossed markets in individual options, for example, are a frequent,
recurring problem today, with fractions and under “stable” market conditions. When the
overall market (or the market for a single security), is volatile, the problem is
exacerbated. That situation may grow worse with decimals, depending on the minimum
increment established for options trading, as well as any minimum price variations used
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to define best execution and price improvement. These conditions will necessitate an
inordinate amount of inter-market coordination 1o resolve, which an effective linkage
svstem can facilitate, and may severely degrade the liquidity at each market center due to
technological imbalances between the broad array of market users.

Consider, for example, the exchanges” automated execution systems, which are designed
to provide retail investors fair and fast order execution for orders of 16 to 20 contracts:
These systems are increasingly used by arbitrageurs to teke advantage of crossed
markets, i.e., to send and execute an order on one exchange when a different quote is
disseminated by another. (Such pricing disparities often reflect a market maker’s ability
to recalculate and disseminate updated quotations, not a difference in perceived
fundamental values. This problem can be compounded by delays in message processing
by OPRA, which we noted earlier.} Ifthis problem continues -and if it worsens with
decimals- bid/offer spreads may widen and automatic execution quantity commitments
may diminish.

We would be pleased to elaborate on any of these answers and appreciate the opportunity

to respond to your inquiry. Again, thank you for your continuing interest in matters of
vital importance to investors and our markets.

Sincerely,

Philip D. DeFeo
Chairman and Chief Executive Officer
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The Honorable John D. Dingell

Ranking Member

U.S. House of Representatives

Committee on Commerce

Room 2125, Rayburn House Office Building
Washington, DC 20515-6115

Dear Representative Dingell:

Thank you for requesting the American Stock Exchange’s (“Amex”) input on the
securities industry’s transition to decimal pricing. The Amex fully supports an orderly
transition of the entire industry to decimal pricing. We believe this transition represents a
fundamental change to our market structure that, if not properly implemented, could
seriously undermine investors” confidence in our capital markets. As such, we appreciate
your giving this martter the time and attention needed to ensure its success.

Questions and Answers

What was the impetus for the Amex’s transition to multiply listing and trading of options
and what affect has it kad on your operations, the quality of your markets, the processing
capacity of your systems and the OPRA system, and on investors?

During 1999, the Amex greatly expanded the number of options we multiply listed
in response to a rapidly changing business environment. Multiple listing, coupled
with record-breaking increases in the volatility and trading of the underlying
securities, has caused options message traffic (bid, ask, and trade data) generated by
and received at the Amex to skyrocket. For example, in March 1999, the average
daily message traffic generated by the Amex was approximately 3 million quotes
per day. Year to date, it is approximately 13 million quotes per day, and climbing.
In addition, the Amex receives an average of 3% to 4 times as many quotes per day
from the other options exchanges than we generate.

To keep pace in 1999 we exhausted systems capacity reserves and spent $3.5

million over budgeted amounts on capacity enhancements. For 2000 we budgeted
an additional $8 million to implement the capacity enhancements and sysiems

86 Trinity Flace, New York, NY 10006-1872 212 306 1100 | Fax 212 306 5464 | sodanos @ nasd.com
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upgrades needed to accommodate the transition to decimal pricing in the midst of a
highly active, volatile market. ‘

Because we have successfully kept pace with these increased demands, we believe
we have clearly maintained the quality of the markets made at the Amex. However,
one aspect of multiple listing has caused some confusion for investors—namely, the
addition of intra-day strike prices for a multiply listed option by one exchange and
not the others. For example, if one of the other exchanges were to add during the
trading day a new strike price for an option that also trades on the other options
exchanges, these other exchanges often remain unaware of this addition because
there is no effective procedure by which they are notified. Investors and their
brokers learn of the new strike price but do not always know which exchange added
it. If an investor’s order for this new strike price is routed anywhere but the
exchange that added it, the order will be rejected for reentry, thus delaying the
execution of the investor’s order. We suggest developing an effective practice
whereby each exchange that adds an intra-day strike price for any option must
promptly notify all the other exchanges that also list that option. This will help
ensure the timely, efficient execution of investors’ orders.

While the Amex successfully met the demands for increased capacity in 1999 and
anticipates being able to continue on this course—even with a transition to decimal
pricing—we are concerned about the industry’s state of readiness, especially with
respect to quote vendors and to OPRA. First, we believe SRI’s projection of a 779%
increase by December 2001 without decimal pricing will itself pose technological
challenges for the industry.' Although we expect technological advances in trading
systems will be sufficient to meet this challenge, greater than anticipated increases
in volatility and trade volume—as we experienced in 1999—and the addition of
new options exchanges would likely increase demands for capacity to unachievable
levels in the short term.

Further, as you know, the SRI projected in its study that options message traffic is
expected to increase by over three-thousand percent by December 2001 assuming
decimal trading in penny increments and sustained, robust volume.? It is certain that
trading technology will not be advanced enough to handle increased volume of this

1 See General Accounting Office Testimony Before the Subcommittee on Finance and Hazardous Materials, House
Committee on Commerce, “Securities Pricing, Progress and Challenges in Converting to Decimals” (March 1, 2000),
page 7.

21d.
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magnitude by December 2001. In addition, it is doubtful that quote vendors will be
able to process and accurately disseminate such high guote volume to investors.
Also, we agree with the OPRA representatives’ observation that “sgme of the
message traffic projections are so high that traders would have difficulty
interpreting and acting on such rapidly changing information.”® Market participants’
access to current, accurate information is fundamental to the structure of our capital
markets. Should we reach the SRI’s projected volume by December 2001 we are
concerned that the industry’s technology may not yet be advanced enough to deliver
this information to market participants in a meaningful format.

How have recent increases in multiple trading affected systems capacity and your efforts to
prepare for decimal pricing?

As discussed above, the multiple trading of options, coupled with record-breaking
increases in the volatility and trading of the underlying securities, has caused
options message traffic to skyrocket, placing significant strains on trading systems
capacity. Because the transition to decimal pricing strains the same systems,
multiple listing has compounded the challenges the industry faces to prepare for
decimal pricing.

What impact will ISE have on OPRA system capacity both before and after the transition to
decimals? What steps are being taken to address this?

The ISE has submitted to OPRA its capacity needs for the foreseeable future and
OPRA is taking them into account in its capacity-enhancement plans. However,
given that the industry’s trading systems will be unable to handle the transition to
trading in penny increments for the existing options exchanges under the current
implementation schedule, it is uncertain how the industry’s technology experts will
be able to accommodate the ISE.

As you noted in your letter, the existing options exchanges and the ISE have
proposed a number of strategies to mitigate the capacity demands placed on trading
systems, such as delisting inactive options, discontinuing price quotes for options
with low trading volumes, or establishing 5 cent or 10 cent price variations for
options quotations. These proposed strategies are intended to enable the options
markets to continue functioning, albeit in a modified fashion, after the transition to
decimal pricing. However, the exchanges are still trying to determine which
strategies would work best for the options market and for investors.

3 Id. at page 8.
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To what extent will the options markets be participating in the industry-wide tests planned
for April and May 2000? N

The Amex plans to and is prepared to participate in these tests. To The best of our
knowledge, the remaining options exchanges also plan to participate.

What progress have you made in developing an inter-market linkage plan?

We have made substantial progress in developing an inter-market options linkage
plan. In response to the SEC’s October 17, 1999 order directing the options
exchanges to submit an inter-market linkage plan, the Amex, the other options
exchanges (the Chicago Board Options Exchange, Pacific Stock Exchange and
Philadelphia Stock Exchange) and the International Securities Exchange (“ISE™)
met numerous times to address the issues raised by the development of such an
inter-market linkage plan. Following months of lengthy meetings and drafting and
review sessions, the Amex and the options exchanges filed their inter-market
options linkage plans with the SEC. The Amex’s plan is identical to those filed by
the Chicago Board Options Exchange and the ISE. The Pacific Stock Exchange and
the Philadelphia Stock Exchange submitted different plans.

On March 2, 2000, notice of the filing of the plans appeared in the Federal Register
for public comment.* Public comment on the notice will expire April 3, 2000. We
anticipate commenting favorably on the notice within or shortly following
expiration of the public comment period.

Currently, we are in the process of meeting with the other options exchanges and
the Commission to reach consensus on outstanding issues and to work toward
implementing the agreed-upon elements of the plan. A meeting to discuss these
issues and to develop a linkage request for proposal (RFP) to submit to potential
vendors seeking to work with the exchanges in implementing the linkage plan is
currently scheduled for April 4, 2000.

To what extent will the plan minimize market fragmentation and maximize the kind of
competition that will provide investors with the best available order execution and price?

We do not believe market fragmentation will be minimized to a great extent through
the adoption of an inter-market linkage plan. However, competition that provides
investors with the best available order execution and price will be improved through

linkage.

4 See Securities Exchange Act Release No. 42456 (February 24, 2000), 65 FR 11402 (March 2, 2000).
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As currently contemplated, our linkage plan provides for automatic execution of
established execution size for customer orders‘at the best available bid or asked
price displayed at any of the options exchanges. Further, our plan gestricts any
exchange from executing customer orders at prices that are inferior from those
available on any competing options exchange. Unlike the markets for the trading of
equities—which have one primary exchange per equity—there are four primary
exchanges for any given options class. Upon implementation of our linkage plan,
however, orders will be able to be executed against any bid or asked displayed at
any options exchange. As a result, we believe this will help mitigate some of the
negative effects of market fragmentation. Lastly, because our plan generally
requires execution at the best available price, investors are provided greater
assurance of receiving this price.

What impact, if any, will this have on the transition to decimals and the benefits expected to
flow therefrom?

‘We believe that the implementation of our inter-market linkage plan will have
minimal impact on the transition to decimals while realizing fully the potential
benefits expected to flow therefrom. Aside from the resources necessary and
constraints on resources available to focus on the transition to decimals while
simultaneously developing our plan, we expect that our plan will be developed
without significant impact with respect to the transition to decimals. We currently
contemplate that a conditional term in the request for proposal will require that the
plan be fully decimal compliant from inception. Because our linkage plan will be
developed from its inception to accommodate trading in decimals, we believe the
benefits expected to flow from the transition will be fully realized through it.

Thank you again for requesting our input on this key initiative. If you have any
questions or would like additional information regarding the Amex’s responses to your
letter, please contact me at (212) 306-1100.

Sincerely,
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The Honorable John D. Dingell ’

Ranking Member

United States House of Representatives

Committee on Commerce

Room 2125, Rayburn House Office Building

Washington, D.C. 20515-6115

Re: Options Capacity and Decimalization

Dear Congressman Dingell:

In a letter dated March 2, 2000, you requested the response of the
International Securities Exchange LLLC ("ISE") to the report of the General
Accounting Office entitled "Securities Pricing: Progress and Challenges in
Converting to Decimals” (the "GAO Report"). Specifically, you asked for our
views regarding the conversion to decimal pricing and related capacity issues
involving the options industry. We are pleased to respond to your letter.

As your letter indicates, we are a newly-registered national securities
exchange that will begin trading on May 26™ of this year. Upon phasing in our
trading, we will offer a fully electronic agency-auction market for options on
approximately 600 underlying securities.

Our trading system is fully decimal ready and we plan to be ready for
decimal trading in accordance with the time schedule established by the
Securities and Exchange Commission ("SEC").! Nevertheless, as we recently
informed Chairman Levitt of the SEC, we believe that there are strong policy
reasons to delay the start of decimal trading until the National Association of
Securities Dealers, Inc. ("NASD") is prepared to participate in the decimalization
phase-in process. A copy of our letter to Chairman Levitt is attached.

Your letter asks us to respond to certain issues in the GAO Report
regarding options capacity. That report discusses challenges that the options
exchanges face as they prepare to trade in decimals, especially if we trade in
minimum price variations (“MPVs") of less than five and ten cents. You also
asked us to respond to four specific questions. Below we respond to the GAO
Report and to your questions.

' Exchange Act Release No. 34-42360 (January 28, 2000).
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The GAO Report correctly describes the capacity issues facing the options
markets. Indeed, absent significant action to address capacity concems, it is
likely that even the proposed increase in the processing capacity of the Options
Price Reporting Authority ("OPRA") from 3,000 to, 12,000 messages a second
("MPS") will not provide sufficient long term capacity. Indeed, it is likely that
trading in MPVs of less than five and ten cent increments will increase quotation
traffic well above the projected 12,000 MPS celling. That report also notes that,
together with SRI Consulting, the exchanges have been working with the SEC to
develop and implement "quotation mitigation” strategies to address this problem
(the "SRI Study"). Thus, it is clear that there are significant capacity issues in the
options market that impact not only decimalization, but the health and vitality of
the industry as a whole.?

We first note that, even though we received our registration as a national
securities exchange well after the commencement of the SRI Study, we have
been an active participant in the quotation mitigation review process. Indeed, we
contributed to the cost of the SRI Study along with the then-four exchanges, and
we participated on the Steering Committee of that study. We believe that the SRI
Study and subsequent discussions have identified a number of significant ways
to address the capacity problem. We are frustrated that the options industry has
not taken more definitive action to implement the recommendations of the study.

We believe that there is general consensus regarding the primary cause of
the OPRA capacity problems: the options exchanges currently use the limited
OPRA resources inefficiently. By far the largest source of OPRA message traffic
are quotations in the numerous series of each listed options class. Quotations
are constantly being updated during the day when the underlying stock price
changes, even if the option trades infrequently, or not at all. Thus, SRl initially
focused on ways to decrease quotation traffic for inactively-traded options.

The SRI Study made specific proposals regarding ways to use the limited
resources of OPRA more efficiently in the short term, virtually all of which would
have limited quotations for inactively-traded options. We understood there to
have been general consensus on the following proposals: delist inactive option
classes; eliminate the fourth (or most distant) month for most options; revise
listing standards to decrease the number of new products; and increase the
intervals between strike prices of certain options. The study aiso noted that not

2 OPRA currently is beginning its next round of capacity planning. One issue likely to be
considered is the possibie increase in the MPS ceiling above 12,000. However, we note that
12,000 MPS already is straining industry resources and any increase above 12,000 MPS is
problematic due to questions regarding the ability and willingness of the market data vendors and
end-users of our data to accommodate such message traffic. It also is possible that a higher
MPS rate could render quotations unreadable due to screen *fiickering.” Thus, there may well be
practical limits on the potential increases in message traffic that OPRA can generate.
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immediately moving to penny trading increments would help control the
impending explosion in quotation traffic.

The study further raised for consideration more long-term approaches to
quotation mitigation, such as establishing a "request for quc.ation” ("RFQ")
system in which the exchanges wouid not guote an inactive option until there is
trading interest in that option. There also was some discussion of establishing
economic incentives to mitigate quotations, such as a "pay for quo" system.
Finally, there was discussion about ways to allocate OPRA capacity if this
became necessary because the exchanges were unwilling or unable to
implement the other quote mitigation strategies.

Unfortunately, the consensus on almost all of the short-term quote
mitigation strategies has evaporated. The only proposal still being seriously
considered is the delisting of certain products. The reason for this retreat
appears to be the unwillingness of some industry constituencies to accept the
compromises that are inherent in each of the recommendations. Thus, rather
than pursue the full range of the original proposals, the exchanges now are
focusing primarily on the RFQ proposal. While this alternative is attractive
because it would not eliminate options, it is unclear whether this would have a
serious effect on limiting quotation traffic. The industry also must address
significant policy and technical issues to implement an RFQ procedure.
Accordingly, it does not appear that an RFQ mechanism will provide short-term
quotation mitigation relief.

The ISE is committed to both the original short-term proposals in the SR
Study and the RFQ proposal. Indeed, we are willing to impiement each and
every one of the short-term proposals in the SRI Study. We also are willing to
work with the other exchanges, OPRA, the market data vendors and the member
firms to implement the RFQ proposal as quickiy as possible.

Response to Specific Questions
Multiple Trading

You seek our views on various aspects of multiple trading of options.
Because the ISE has yet to begin trading, this issue has not had a direct effect
on us. As a general matter, we believe that investors have reaped significant
benefits from multiple trading as spreads have narrowed and competition has
increased. While muitiple trading has increased quotation traffic in OPRA, we
believe that this is the most efficient use of OPRA’s scarce resources: enhancing
quotation competition in actively-traded options. As noted, we believe that
quotation traffic in less actively traded options should be curtailed to free up
capacity for real quotation competition. As to the ISE's own capacity, we are
developing internal systems that will handle the anticipated 12,000 MPS from
OPRA, as well as the internal traffic in our own system that wiil resuit from this
increase in quotation activity. Thus, we believe that, when resources are
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property focused, both the ISE and the industry in general can accommodate the
capacity demands of multiple trading.

ISE’s Entry Into the Market

The ISE is determined to become a participant in OPRA because we
believe that consolidating options pricing information through a central resource
such as OPRA has significant merit. We have been working closely with OPRA
for over a year to make our participation a success, and thus we have been
involved in the OPRA capacity planning process for two annual cycles. Indeed,
OPRA has been aware of our potential impact on its capacity, and the SRI's
analysis of OPRA capacity incorporates the increased capacity requirements of
our participation.

While the ISE’s participation in OPRA certainly is one factor influencing
OPRA’s capacity constraints, this is a relatively minor factor when compared to
multiple trading and decimalization, particularly the move to smaller MPVs.
Moreover, as discussed above, the ISE's participation in OPRA is, perhaps, the
most positive use of OPRA's resources: the creation of additional quotation
competition in the 600 most-actively traded options. This is precisely the type of
competition the SEC long has sought in the options market.

Nevertheless, we do recognize that our entry into the market will result in
further challenges in allocating OPRA capacity until OPRA increases its capacity
to 12,000 MPS and the exchanges adopt the quote mitigation recommendations.
Thus, we remain committed to working with our fellow exchanges and the SEC to
implement a strategy that preserves our ability to compete in the market ina
manner consistent with the sound operation and management of OPRA. Again,
the key to this success will be the proper focus of OPRA'’s resources on
enhancing, not limiting, competition.

Decimalization Testing

The 1SE is able to report only on its plans to participate in industry-wide
decimalization tests, not on the plans of any other exchange or market
participants. We currently plan to begin trading in late May of this year. It is our
current intention to participate in all industry decimalization tests once we begin
trading.

Linkage

The ISE has been an active participant in the linkage discussions, and we
have joined with the Chicago Board Options Exchange and the American Stock
Exchange to file the only linkage plan that has gamered the support of more than
one exchange (the “Joint Plan*). The Joint Pian provides for a an efficient
linkage of the automatic execution systems of the options exchanges in a way
that will minimize market fragmentation and will enhance the ability of broker-
dealers to provide customers with best execution of their customer orders. At the
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same time, the Joint Plan will encourage the continuation of the vigorous and
multifaceted competition that has emerged in the options market. ’

As a general matter, we do not see the linkage, especially the Joint Plan,
as having any material effect on the transfer to decimal pricing or on OPRA
capacity.: However, we are concerned that other possible plans, such as plans
incorporating "price/time" priority or other concepts well beyond the dictates of
the SEC’s order mandating a linkage, could create artificial incentives to generate
more quotations. We strongly have urged that any such concepts not be
included in the linkage. Rather, we believe that any linkage should be focused
solely on enhancing customer protection and best execution, leaving for further
study proposals that raise more profound market structure issues.

* » *

We trust that this letter fully responds to the questions that you asked. If
you have any questions on our response, please do not hesitate to contact me.

Sincerely,
Danl) K

David Krell
President and Chief Executive Officer

cc:  The Honorable Michael Oxley
The Honorable Edoiphus Towns
The Honorable Tom Bliley
The Honorable Arthur Levitt, Jr.

Attachment
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INTERNATICINAL SECURITIES EXCHANGE

David Krell
President & CEQ

60 Broad Street New York, NY 10004
TEL: 212 897-0200

March 21 , 2000 ‘ FAX: 212 635-0210

dkrell@iseaptions.com
The Honorable Arthur Levitt >
Chairman
Securities and Exchange Commission
450 Fifth Street, NW
Washington, DC 20549

Re: Decimalization

Dear Chairman Levitt:

The Intemational Securities Exchange LLC (*ISE") appreciates the
opportunity to respond to your letter dated March 10, 2000 regarding decimal
pricing in the securities industry. Your letter notes the recent announcement of
the National Association of Securities Dealers, Inc. (*NASD*) that it will not be
ready to start trading in decimals this July. In light of that announcement, you
asked for our response to certain questions regarding the transition to decimal
pricing. We provide our responses to your questions below.

Trading Some Securities in Decimals and Other Securities in Fractions

We believe that it is critical for the industry to convert to decimal pricing in
an efficient manner. To achieve this goal, we believe that the transition should
be uniform for all securities, and that the transition process should be as short as
possible. The longer that securities trade in two different structures, the greater
the potential there is for investor confusion.

We also believe that all markets must trads the same security in the same
pricing system. Indeed, from the standpoint of the current technical
infrastructure, we question whether it is possible for the various markets trading
the same security to use different pricing systems and to have those prices
accurately reported to investors. In addition, having one market trade a security
in fractions while another market trades the same security in decimals creates
two related policy problems:

* First, there likely would be widespread market confusion. For example, it
is difficult enough now to determine which is greater: 7/16 or 3/8. Asking
investors to determine whether 7/16 is more or less than $.40 would
exacerbate this confusion. Indeed, we are concemed that market
professionals, with better access to sophisticated tools than individual
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investors, would be abie to take advantage of pricing inefficiencies at the
expense of individual investors. ’

« Second, and closely related, is the issue of protecting customer orders.
The confusion inherent in a dual pricing system would seriousiy
complicate the ability of broker-dealers and market places to provide
customers with best execution of their orders and protection against trade-
throughs. Again, this only could result in harm to investors. ™

Applying this analysis to the issue of trading the same securities in both
fractions and decimals, we note that the NASD, through the so-called *third
market," is the second largest market for listed securities. Thus, even if the
equity exchanges are able to trade in decimals this July, it means that there will
be an extended period of time where listed securities trade in two different pricing
systems. For the reasons discussed above, we believe that this is a situation the
Commission should make every effort to avoid. Thus, we believe it would be
inappropriate to move forward with the trading of listed securities in decimals until
the NASD is prepared to join that effort.

Our analysis of whether it is feasible or advisable for listed securities to
trade in decimals while Nasdagq securities trade in fractions is similar. This wouid
result in exchanges trading listed securities in decimals while the NASD would
trade both listed securities and Nasdaq securities in fractions. Itis unclear in this
scenario what pricing system exchanges that trade Nasdag securities would use.
In any event, this again would lead to investor confusion and would extend the
timetable for full conversion to decimal pricing. We believe that it is much more
prudent to delay the start of the conversion until all the major markets are ready,
and then implement the full conversion as quickly as possible.

Effect on the Options Markets

Trading in decimals on exchanges and fractions on Nasdag, including the
third market, would lead to potential confusion and pricing inefficiency in the
options market. It is possible that the options markets would continue to trade
options in Nasdaq securities in fractions, while implementing decimal trading in
options on listed securities. in such a case, we believe it would create massive
confusion for investors to trade options on the same exchange in two different
pricing structures for an extended basis.

On the other hand, it is possible that the options markets couid impiement
trading in decimals for all securities, including the options on Nasdagq securities,
although such securities would continue to trade in fractions for an extended
period of time. This also would Iead to investor confusion as market participants
would need to correlate stock prices trading in fractions and option prices on the
same stock that are trading in decimals.
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We also emphasize that listed options are an important trading,
investment and hedging tool for individual investors. Indeed, the mix between
individual and institutional investors is more heavily skewed towards individuals
in options than in the underlying equity market. Thus, our goal is to protect those
inveszorsiby attempting to avoid any unnecessary complications in the options
pricing and trading systems. imposing an extended conversion process on the
industry wilf work directly against that goal.

State of Industry Preparedness for Decimalization

We are not in a position to comment on the general state of the industry's
readiness for decimalization, However, we can comment both on our own
readiness and on certain challenges facing the options markets.

o

As to the ISE, our trading system currently is fully capable of trading in
decimals. Our major technological challenge in preparing for a phased-in
conversion process as currently envisioned is to implement the ability to trade
some options in minimum price variations ("MPVs") based on decimal pricing,
while trading other options in fraction-based MPVs. The complicating factor is
the need to support both fractions and decimal pricing simultaneously. We
currently plan to install, test and implement the necessary software changes to
-our trading system to accomplish this prior to our launch of frading on May 26,
2000. Thus, if there is no delay in the current July 3™ target date, we plan to be
fully *decimal ready” at that time. Our current plans also are for us to be
prepared to panicipate in all industry tests following our May 26" launch.

Despite our plans to be prepared for the July 3™ target date, | am sure that
you can appreciate that the industry’s move to decimal pricing six weeks after our
launch of trading is not the best of timing for us. 1t will require us to stretch our
resources to focus on both our trading launch and decimalization. It also will
require us to enter into the testing process immediately after the start of our
trading. While we are prepared to work diligently with our fellow exchanges and
market participants to meet a July 3 date, we would benefit from a delay in
implementing decimalization to coincide with the NASD's timeframe.

As to the options market in general, you are aware of the capacity issues
challenging our market. We currently are working with the other exchanges, the
Commission, the vendor community and member firms to address these-
chalienges in two ways:

» First, the Options Price Reporting Authority ("OPRA") is increasing its
system capacity from just over 3,000 messages per second {"MPS") to
12,000 MPS. We understand that OPRA expects to accomplish this
upgrade in two stages, with completion of the second stage scheduled
to occur by the end of the year.
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¢ Second, together with our fellow exchanges, we are working to
implement a number of the "quote mitigation” strategies described in
the recent report issued by SRI Consulting, Inc. The proposed
strategy that holds the mast promise for significantly reducing
,quotation traffic is the development of a “request for quote” (*RFQ")
mechanism for less actively traded options. While the timetable for
implementing the RFQ mechanism is still unclear, it likely wnll not be
fully operational until some time next year.

Due to the significant efforts currently underway in the options markets to
address capacity concems, we believe that delaying the decimalization
conversion process until early next year is both prudent and reasonable. Indeed,
moving forward at this point, before OPRA increases its capacity and before we
have an opportunity to implement the quote mitigation strategies, raises
significant concemns for the options market. We are in the midst of an
unparalleled growth of this market, and proceeding according to the current
timetable could put the options markets, and the investors who trade in this
market, at an unwarranted risk.

* * -

We thank you for the opportunity to address the issue of decimalization.
As a general matter, while we believe that decimal trading will be a positive step
in simplifying trading in the securities markets, we urge the Commission to move
deliberately and cautiously in this area, Specifically, while we are committed to
work towards implementing the July 3™ plan, we believe that it would be
appropriate to delay the start of decimal trading until the first quarter of 2001.

If you have any questions on our letter, or if we can be of further
assistance, please do not hesitate to contact me.

Very truly yours,

Dendl K

David Krell
President and Chief Executive Officer

cc:  Annette Nazareth
Robert Colby
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