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, f the trendy buzzwords to emerge from the 1980s, "globaliza-
t ion" surely ranks high on the list of overused words in the 
business lexicon, but not without good reason. The word has be-
come associated with financial markets ' growing interconnec-
tions, facilitated largely by advances in communicat ions and 

computer technology. Capital moves across national borders primarily as 
investment flows and secondarily as international trade financing. In dollar 
terms, global financial transactions today stand at a historically high multi-
ple of world trade volume (John G. Heimann 1989). Record trade imbal-
ances, however, have also contributed to financial interdependence, the 
most prominent example being the net current account surplus of Japan, 
leading to large overseas investments of the surplus, and the net deficit of 
the United States, necessitating borrowing from abroad. 

Financial transactions' increasing volume and their decreasing costs have 
put strong competitive pressures on financial institutions to change the 
ways in which they intermediate credit and other financial flows. The fi-
nancial industry has turned to automated securities trading, which is trans-
forming and displacing the face-to-face and mouth-to-telephone methods 
of making financial transactions and strengthening the globalization or in-
ternationalization of securities markets in the process. Automation of trad-
ing encompasses a number of innovations that have improved the efficiency 
of making financial transactions. The technologies range from quotation 
and communications systems that facilitate traditional trading methods to so-
called screen trading systems that supplant them. Their operation can be con-
fined to one organized financial exchange, as the New York Stock Exchange's 
SuperDot system is, or can link many organized exchanges, as the Chicago 
Mercantile Exchange's Globex system does. For convenience in this discussion 
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of the gradual automation of securities trading, these 
innovations will be referred to generically as automat-
ed trading systems. 

This article examines currently running and pro-
posed automated systems for many of the world ' s 
principal organized exchanges for common stock, fu-
tures, and option contracts. These exchanges are vol-
untary associations of members who come together to 
trade securities in auction markets , paying for the 
right to trade on an exchange—they buy a "seat" on 
the exchange. They generally trade for their own ac-
counts and for outside customers. In contrast, partici-
pants in over-the-counter (OTC) markets, who are 
geographical ly dispersed, are brought together by 
t e l ephone and c o m p u t e r l ines . O v e r - t h e - c o u n t e r 
trades go through dealers, who quote prices to buy 
and sell. The National Association of Securities Deal-
ers (NASD) is one of several important OTC markets 
for common stocks in the United States that will be 
discussed below. 

The article concludes with a section on market 
performance and regulation that takes a broader per-
spective on globalization. The perceived impact of 
globalization is closely tied to one's view of market 
eff iciency. Integrat ing markets through electronic 
trading may reduce the magnitude of certain kinds of 
price shocks that propagate across markets because of 
a lack of i n f o r m a t i o n about the sources of such 
shocks. If markets are ef f ic ient , twenty- four -hour 
t r ad ing has the po ten t i a l to r e d u c e such marke t 
volatility. On the other hand, some market observers 
and participants, believing that markets are inefficient 
and excessively volatile, have proposed measures to 
curb speculative activity and the volatility they be-
lieve it engenders. The continuing reduction in trans-
actions costs through technological innovation may 
only exacerbate market volatility. The final section 
considers this debate. 

71ie Growth of International Securities 
Trading 

Since the 1980s, securities markets of all kinds 
have been developing rapidly around the world. The 
volume of equity and bond market transactions has 
grown steadily, and both American purchases and 
sales of foreign securities and foreign purchases and 
sales of U.S. securities have been expanding, as Table 
1 shows. A useful indicator of market activity, the 
growth in transactions vo lume coincided with in-

creases in volatility of most financial markets, which 
has been attributed to causes ranging from deregula-
tion of f inancial marke ts , f iscal and trade imbal-
ances, and so forth, to out-and-out irrationality and a 
gambl ing -cas ino menta l i ty among t raders . Some 
economis t s have r e c o m m e n d e d taxing secur i t ies 
transactions to alleviate the apparently unnecessary 
volatility.1 On the other hand, there are substantive 
reasons for expecting that transactions volume will 
increase as uncertainty about "fundamentals" rises. 
For one thing, trading securities is necessary to ad-
just portfolios optimally in response to changing ex-
pected securities' payoffs.2 In addition, volatility is a 
prime factor motivating financial risk management, 
which has spawned a variety of derivative instrument 
markets. Options and futures markets, for example, 
deal in contracts that are valued on the basis of stock, 
bond, and other primary securities prices. A discus-
sion of the growth of primary and derivative securi-
ties markets follows. 

Equities. Table 1 shows international equity mar-
ket transactions, comparing activity for selected coun-
tries and regions in 1980 with 1990. The sum of 
purchases and sales, referred to here as transactions 
volume, measures the total transactions in equity mar-
kets by foreigners in U.S. stock markets and by Amer-
icans in foreign stock markets.3 The dollar volume of 
transactions in 1980 and in 1990 was greater for for-
eigners transacting in U.S. markets than for Ameri-
cans dealing in foreign markets. However, the overall 
margin of foreign volume over domestic volume di-
minished from 321 percent in 1980 to 43 percent in 
1990.4 The absolute levels of dollar purchases and 
sales have increased markedly, well in excess of the 
dollar's inflation rate and twice as fast as the growth 
of transactions volume on domestic exchanges during 
this period (Joseph A. Grundfest 1990, 349). 

The compound annual growth rate for foreign trans-
actions volume in U.S. securit ies was 17 percent, 
while the growth rate for U.S. transactions volume in 
foreign securities was 30 percent. Japanese transac-
tions in U.S. stock markets grew at a 41 percent com-
pound annual ra te , f as te r than those of all other 
countries or regions. Japan's percentage share of the 
international transactions volume has correspondingly 
risen from 2.5 percent to 16 percent over the decade. 
The United Kingdom accounts for nearly half the 
1990 European volume, up substantially from 1980. 
Much of its transactions volume probably stems from 
Middle Eastern and other non-United Kingdom buy-
ing and selling of U.S. stocks that occurs through Lon-
don 's markets, which are the preeminent f inancial 
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Table 1 
Transactions Volume in Stocks 

France 
Germany 
Uni ted K ingdom 
Total Europe 
japan 
Canada 

Total W o r l d w i d e 

Foreign Transactions in U.S. Securities U.S. Transactions in Foreign Securities 

Purchases* Sales3 

Aggregate 
Purchases 
and Sales3 

Percentage 
Share 

of Market Purchases3 Sales3 

Aggregate 
Purchases 
and Sales3 

Percentage 
Share 

of Market 

1990 

5.82 7.01 12.83 3.55 6.05 5 .90 11.95 4.72 

5.90 6.27 12.17 3.37 6.69 7.45 14.14 5.58 

44 .94 48.07 93.01 25.74 44 .80 45.52 90.32 35.64 

84.95 93.53 178.47 49.39 74.53 78.40 152.94 60.36 

27.47 30.38 57.85 16.01 30.89 31.52 62.41 24.63 

19.52 18.63 38.14 10.56 4.78 4.92 9 .70 3.83 

173.04 188.34 361.37 100.00 122.49 130.89 253.38 100.00 

France 2.73 2.24 4.97 

Germany 2.75 2.56 5.30 

Uni ted Kingdom 7.44 4.94 12.38 

Total Europe 24.62 21.55 46.16 

Japan 0.87 1.03 1.90, 

Canada 6.35 5.48 11.83 

Total W o r l d w i d e 40.32 34.96 75.28 

1980 

6.60 0.47 0.67 1.14 6.36 

7.05 0 .24 0.22 0.46 2.57 

16.44 1.38 1.36 2.75 15.38 

61.32 3.16 3.62 6.78 37.97 

2.52 0.93 1.77 2.70 15.10 

15.71 3.02 3.66 6.68 37.43 

100.00 7.89 9.97 17.85 100.00 

Compound Annual Growth Rate, 1980-90 
(percent) 

Foreign U.S. 

France 9.95 26.53 

Germany 8.66 40.88 

Uni ted Kingdom 22.35 41.81 

Total Europe 14.48 36.56 

Japan 40.73 36.92 

Canada 12.42 3.80 

Total W o r l d w i d e 16.98 30.38 

a In billions of U.S. dollars. . 1fin.. T ,, 
Source: Derived by the Federal Reserve Bank of Atlanta from U.S. Department of the Treasury, U.S. Treasury Bulletin (Winter 1991), Table 

CM-V-5; (Winter 1981), Table CM-VI-10. 
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markets in Europe. From 1980 to 1990, both the Unit-
ed Kingdom and Japan were responsible for net in-
flows (cumulative excess of purchases over sales) into 
U.S. equity markets of about 17 billion dollars each. 

U.S. transactions volume in foreign equities also 
grew markedly during the decade, almost twice as 
fast as foreign volume. This growth rate reflects the 
low 1980 level of U.S. purchases and sales of foreign 
stocks relative to foreign participation in U.S. mar-
kets. The transactions volume shares in the United 
Kingdom and Japan realized signif icant increases 
f rom 1980 to 1990, as did the corresponding com-
pound annual growth rates. Though the share of over-
all volume was still relatively low in 1990, the growth 
rate for German stock market participation by U.S. in-
vestors was about as rapid as the rates for the United 
Kingdom and Japan. 

Chart 1 gives another view of world equity trading, 
showing the dollar trading volume in major world eq-
uity markets. Clearly, the New York and Tokyo mar-
kets surpass other world markets. Each of these will 
be discussed fur ther in connection with automated 
trading systems. 

Bonds. The dollar transactions volume for bonds 
was approximately ten times as large as that for stocks 
in 1990; they were roughly comparable a decade earli-
er. The domestic and foreign bonds included in Table 2 
exclude short-term bonds with remaining times to ma-
turity of less than one year. Although there is consider-
able trading in these short-term securities, much of 
that trading includes government intervention in for-
eign exchange markets , leading in turn to sizable 
purchases and sales of short-term government securi-
ties such as U.S. Treasury bills. Long-term securities 
better gauge the growth in private cross-border capi-
tal movements. The securities included in U.S. mar-
ke t t r a n s a c t i o n s a re m a r k e t a b l e T r e a s u r y a n d 
federally sponsored agency bonds as well as corpo-
rate bonds. 

Almost all bonds are t raded over - the-counter , 
though some are t raded on organized exchanges . 
Somewhat less than 10 percent of all U.S. corporate 
bonds are traded on organized exchanges (Jack Clark 
Francis 1991, 87). As seen in Table 2, most foreign 
transactions in U.S. bond markets are in govern-
ment bonds. Although the bond market is primarily 

Chart 1 
Dollar Trading Volume in Major World Equity Markets in 1990a 

Bi l l ions 

New York Tokyo London Frankfurt NASDAQ Osaka Zurich Paris Toronto Amex 

a Annual trading volume is the sum of each issue's daily share volume multiplied by its closing price and aggregated over all issues and 
trading days in the year. 

Source: NASDAQ (1991). 
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Table 2 
Transactions Volume in Long-Term Bonds3 

Foreign Transactions in U.S. Securities 

Aggregate Percentage 
Purchases Share 

Purchases'5 Salesb and Salesb of Market 

1990 

France 13.47 12.78 26.24 0.68 

Germany 45.31 39.87 85.18 2.21 

Uni ted Kingdom 564.62 555.67 1,120.29 29.08 

Total Europe 804.32 773.85 1,578.17 40.97 

Japan 731.08 744.96 1,476.04 38.32 

Canada 66.81 69.46 136.26 3.54 

Total W o r l d w i d e 1,945.19 1,906.80 3,851.99 100.00 

France 0.71 0.45 1.16 0 .94 

Germany 2.54 5.21 7.75 6.31 

Uni ted K ingdom 22.36 20.15 42.51 34.60 

Total Europe 30.29 30.37 60.65 49.37 

Japan 2.59 4.21 6 .81, 5.54 

Canada 0.96 2.39 3.35 2.73 

Total W o r l d w i d e 66.61 56.25 122.86 100.00 

U.S. Transactions in Foreign Securities 

Aggregate Percentage 
Purchases Share 

Purchases'3 Salesb and Salesb of Market 

14.67 15.50 30.17 4.65 

15.91 18.23 34.14 5.26 

113.95 114.16 228.10 35.12 

185.46 189.78 375.25 57.77 

36.71 43 .50 80.21 12.35 

54.48 56.91 111.39 17.15 

313.58 335.93 649.50 100.00 

0.66 0.62 1.28 3.64 

0.45 0.43 0.88 2.50 

6.07 6.16 12.23 34.97 

9.09 9.59 18.68 53.39 

1.35 2.65 4 .00 11.44 

2.20 2.42 4.63 13.22 

17.07 17.92 34.98 1 00 .00 

Compound Annual Growth Rate, 1980-90 
(percent) 

Foreign U.S. 

France 36.66 37.22 

Germany 27.09 44 .24 

Uni ted K ingdom 38.70 33.99 

Total Europe 38.53 34.99 

Japan 71.24 34.96 

Canada 44.86 37.46 

Total W o r l d w i d e 41.13 33.93 

a Bonds having maturities of one year or greater. 
b In billions of U.S. dollars. 

Source: Derived by the Federal Reserve Bank of Atlanta from U.S. Department of the Treasury, U.S. Treasury Bullet,n (Winter 1991), Table 

CM-V-5; (Winter 1981), Table CM-VI-10. 
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over-the-counter (and thus not the point of interest 
in this discussion), the growing number of interna-
tional transactions in bonds has stimulated deriva-
t ive secur i t ies marke t s wor ldwide . Increas ing ly , 
derivative securities trade in one country on under-
lying securities originating in another. Several ex-
a m p l e s — i n c l u d i n g the fu tu res cont rac ts on U.S. 
Treasury bonds that trade on the Tokyo Stock Ex-
change (TSE) and the German government bond fu-
tures that trade at the London International Financial 
Futures Exchange (LIFFE, pronounced "life")—will 
be discussed below. 

The picture of globalization that emerged from the 
earlier consideration of equities trading comes into 
even sharper relief when cross-border bond trading is 
examined. Aside from the greater magnitude of dol-
lar transactions volume mentioned earlier, the most 
striking feature is the uniformly high growth rates 
across countries and regions from 1980 to 1990. Eq-
uity market growth rates, particularly for French and 
German involvement in U.S. markets, do not show 
this evenness. All but one compound annual growth 
rate exceeds 30 percent. The transactions volume of 
Japanese investors in U.S. markets increased 71 per-
cent annually! Similar to the equity data, the Japanese 
share in transactions volume rose over the decade 
from 5.5 percent to 38 percent, while the European 
share declined from 49 percent to 41 percent. U.S. in-
vestor participation in foreign bond markets mirrored 
the increased foreign activity in U.S. markets. 

Futures and Options. Exchange-traded futures 
contracts have a long and—to some—notorious his-
tory. Commodity futures originated at the Chicago 
Board of Trade (CBOT) in the 1860s (see Chicago 
Board of Trade 1985, 1-4). Not until 1972 were the 
first financial futures introduced at the Chicago Mer-
cantile Exchange (CME, or the "Merc"). The devel-
o p m e n t of t he se c u r r e n c y f u t u r e s r e f l e c t e d the 
anticipated hedging needs stemming from the deci-
sion allowing the dollar and other major currencies to 
f loat against one another rather than to be main-
tained at fixed parities. At the time agricultural con-
tracts accounted for 97 percent of the CME's volume 
(William J. Brodsky 1990). Many new financial fu-
tures and options soon followed. The CBOT estab-
lished the Chicago Board Options Exchange (CBOE) 
in 1973 to trade options on listed stocks; they created 
the Ginnie Mae futures contract in 1975.5 The CME 
countered with its Treasury bill futures contract in 
1976; the CBOT, with its Treasury bond futures con-
tract in 1977. The latter is the most heavily traded fu-
tures contract in the world today. 

In the early 1980s, these exchanges developed fu-
tures and options contracts on equity indexes, such as 
the Standard and Poor ' s (S&P) 500 futures (CME) 
and S&P 100 options contracts (CBOE). At the time 
of the market crash of October 1987, the S&P 500 fu-
tures achieved a notoriety in the minds of many in-
vestors and stock exchange members that lingers to 
this day. While a number of factors had contributed 
to the crash, the use of index futures in conjunction 
with so-called program trading, which uses the auto-
mated order-routing system at the New York Stock 
Exchange, was widely blamed. (This subject will be 
considered further in a later section.) In any case, 
many exchanges, including the New York Stock Ex-
change, greatly expanded capacity through automa-
tion to handle future surges in volume. 

While volume in other futures contracts has re-
mained generally flat during the 1980s, financial fu-
tures volume has grown steadily (see Robert W. Kolb 
1991, 23). For example, by 1989 financial fu tures 
volume made up 91 percent of the CME' s volume, 
with only the remaining 9 percent accounted for by 
commodity futures. At all U.S. futures exchanges in 
1972, the total annual volume of futures trading mea-
sured by the number of contracts traded was 18.3 mil-
lion. In 1990 this volume had risen to 276.5 million 
contracts, a compound annual growth rate of 16.3 per-
cent. Though the U.S. exchanges are the world's most 
established, foreign futures markets are rapidly mak-
ing inroads in the share of trading volume. For in-
stance, since the opening of the London International 
Financial Futures Exchange in 1982, thirty options 
and futures exchanges have opened outside the Unit-
ed States (Brodsky 1991). 

The U.S. exchanges are still dominant in the world, 
but, as Table 3 shows, foreign options and futures 
markets that emerged in the 1980s are also well repre-
sented in the top-twenty ranks. In particular, the Osa-
ka Securities Exchange 's Nikkei 225 index futures 
contract and Tokyo International Financial Futures 
Exchange's Euroyen contract surged in volume dur-
ing 1990. 

Automation of Equity Markets 

Individual stock exchanges everywhere have adopt-
ed some degree of automation, reflecting the exigen-
cies of competitive pressures from domestic as well 
as foreign exchanges. Derivative securities markets 
have aggressively employed the new technologies to 
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Table 3 
Most Heavily Traded Futures and Options Contracts 

Rank 

1990 1989 Contract3 

1 1 T - b o n d (f) 

2 2 S&P 100 (o) 

3 3 Eurodol lar (f) 

4 4 T - b o n d (o) 

5 5 Crude o i l (f) 

6 6 Japanese government bond (f) 

7 7 No t i onne l government b o n d (f) 

8 30 Euroyen (f) 

9 25 N ikke i 225 (f) 

10 8 S&P 500 (f) 

11 18 S&P 500 (o) 

12 11 Corn (f) 

13 10 Soybeans (f) 

14 9 G o l d (f) 

15 26 Ge rman b o n d (f) 

16 17 N ikke i 225 (o) 

17 12 Deutsche Mark (f) 

18 16 Short Sterl ing (f) 

19 13 Yen (f) 

20 15 No t i onne l government b o n d ( o ) 

Cont ract V o l u m e 

Exchanges'3 1990 1989 

C B O T 75 ,499 ,000 70 ,303 ,000 

CBOE 58 ,845 ,000 58 ,371 ,000 

CME 34 ,694 ,000 4 0 , 8 1 8 , 0 0 0 

C B O T 27 ,315 ,000 2 0 , 7 8 4 , 0 0 0 

N y m e x 23 ,687 ,000 2 0 , 5 3 5 , 0 0 0 

TSE 16 ,307 ,000 18 ,942 ,000 

MATIF 15 ,996 ,000 15 ,005 ,000 

TIFFE 1 4 ,414 ,000 4 , 4 9 5 , 0 0 0 

Osaka 13 ,589 ,000 5 ,443 ,000 

CME 12 ,139 ,000 10 ,560 ,000 

CBOE 1 2 ,089 ,000 6 ,274 ,000 

C B O T 11 ,423 ,000 9 , 2 7 1 , 0 0 0 

C B O T 10 ,302 ,000 9 ,635 ,000 

C o m e x 9 , 7 3 0 , 0 0 0 9 , 9 9 9 , 0 0 0 

LIFFE 9 ,582 ,000 5 ,330 ,000 

Osaka 9 , 1 8 6 , 0 0 0 6 ,610 ,000 

CME 9 , 1 6 9 , 0 0 0 8 ,186 ,000 

LIFFE 8 , 3 5 5 , 0 0 0 7 ,131 ,000 

CME 7 ,437 ,000 7 ,824 ,000 

MATIF 7 ,410 ,000 7 ,177 ,000 

a (0 = futures contract; (o) = options contract. . 
b Nymex i5 the New York Mercantile Exchange; Comex is the Commodities Exchange (New York); other exchanges are described m the 

Source: Futures and Options World: 1991 Annual Worldwide Directory and Review (Surrey, England: Metal Bulletin Journals Ltd., 1991), 9. 

Data used by permission of the publisher. 

link exchanges. The discussion below considers the 
movement toward automated trading in equity mar-
kets and derivative markets. 

New York Stock Exchange. U.S. equity markets 
are the largest and most liquid in the world. The 
biggest domestic exchange, the New York Stock Ex-
change (NYSE) , is fac ing moun t ing compet i t ive 
pressures f rom regional domes t ic exchanges and 
from foreign stock exchanges. The heart of the New 
York Stock Exchange is its specialists, charged by 
the exchange to maintain "fair and orderly" markets 
in the individual listed stocks assigned to them. The 
New York Stock Exchange is organized as a continu-
ous two-sided auction market, with the specialist act-
ing as auctioneer for incoming orders to buy or sell a 
particular stock. The specialist conducts an auction in 
the sense that he or she continually adjusts a stock's 
price to balance supply and demand throughout the 

Federal Reserve Bank of Atlanta 

trading day. She at times may also need to take the 
buy or sell side to keep prices f rom fluctuating too 
greatly. Overall about 10 percent of share purchases 
and 10 percent of sales on the NYSE result in spe-
cialists' staking their own capital in the trade (New 
York Stock Exchange 1991a, 17). This role is part of 
their obligation to the exchange in performing the 
specialist's function. 

Also, the specialist has access to the computerized 
limit-order book, which displays orders to buy or sell if 
the market price reaches a specified level. Because of 
their knowledge, specialists have an informational ad-
vantage over traders off the exchange floor.6 Although 
they may profit f rom their inventory posit ion, ex-
change rules constrain trading for their own accounts. 
On every trade the specialist also receives the differ-
ence between the sale price (the ask) and the purchase 
price (the bid). Other market participants are willing to 
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incur these costs in order to gain the liquidity special-
ists provide. However, the specialist 's role is being 
questioned with increasing frequency: How important 
is it? Is the provision of liquidity worth the price? 

Since the rise of institutional trading in the 1960s, 
the so-called upstairs market has developed, partly 
insulating the specialists f rom having to take posi-
tions in large blocks of 10,000 or more shares. Such 
blocks sent directly to the specialists may cause too 
much price fluctuation and be too risky for them to 
handle. Instead, block positioners match buyers and 
sellers and may also take positions in blocks them-
selves. Blocks are then sent to the specialist post for 
execution. Because of economies of scale, low commis-
sion rates are charged for block transactions. During the 
latter half of the 1980s, about half the NYSE's vol-
ume was accounted for by institutional block trading 
(NASDAQ 1991, 39). Preferring new, automated mech-
anisms that are even cheaper, institutional investors 
are beginning to dispense altogether with using the 
exchange. 

More efficient handling of trading volume led to 
the development of the NYSE ' s automated routing 
system in 1976 called the Super Designated Order 
Turnaround Sys tem (SuperDot ) . SuperDot routes 
market orders of less than 2,099 shares to the special-
ist (or to a floor broker) for rapid execution, usually 
in less than a minute.7 The system can also route large 
orders to the specialist. SuperDot is frequently used 
by program traders dealing in whole portfol ios of 
stocks; they route lists of stocks through the system to 
appropriate specialists. The system handles market 
orders of as many as 30,099 shares and limit orders of 
as many as 99,999 shares of individual stocks, al-
though the specialists are not obligated to execute 
these orders as rapidly as the New York Stock Ex-
change requires for smaller ones. Odd-lot orders of 
less than 100 shares are executed automatically by 
SuperDot at the prevailing price quote. About 75 per-
cent of daily NYSE orders are processed through the 
system (New York Stock Exchange 1991a, 21). 

Regionals. Regional exchanges have developed 
their own versions of automated order-routing and ex-
ecution systems for small trades. The Midwest Stock 
Exchange (MSE), Paci f ic Stock Exchange (PSE), 
Philadelphia Stock Exchange (PHLX), and Boston 
Stock Exchange (BSE) use systems named MAX, 
SCOREX, PACE, and BEACON, respectively.8 The 
Cincinnati Stock Exchange (CSE) is in fact an over-
the-counter market with competing market makers. 
All trades on the CSE pass through the National Se-
curities Trading System (NSTS), which is an order-

matching system akin to the NASDAQ system to be 
d iscussed short ly (U.S. Secur i t ies and E x c h a n g e 
Commission 1991,23-26). 

The Securities Act amendments of 1975 mandated 
the Securities and Exchange Commission (SEC) to 
establish a national market system with the objec-
tives of increasing competition among market mak-
ers at different exchanges and strengthening links 
among different exchanges (see Francis 1991, 132-
33). One major change was that negotiated commis-
sions replaced fixed commissions on securities sales 
and purchases. Another consequence of the act was 
the establishment of the "Consolidated Tape," which 
continuously lists the trades at seven stock exchanges 
and two over- the-counter markets (NASD and In-
stinet). Since 1978 the regional exchanges, the Amer-
ican Stock Exchange (Amex) , N A S D , and N Y S E 
have been linked by the Intermarket Trading System 
(ITS), which enables a broker or specialist at one ex-
change to send orders to buy or sell at another ex-
change showing a better price. 

Most of the stocks traded via the ITS communica-
tion system are NYSE- l i s ted s tocks , and a much 
smaller number traded are Amex-listed and regionally 
listed stocks. At the broker's or specialist's discretion, 
orders are routed to the exchange showing the best bid 
or offer. Once a small order is received, the BEACON, 
MAX, and SCOREX systems "expose" it to the spe-
cialist for fifteen seconds during which he or she may 
better the bid or offer price; otherwise, the order is 
automatically executed at the specialist's quoted bid 
or offer. (PACE automatically executes all small or-
ders.) The Amex has an order-routing system called 
Post Execution Reporting (PER) that is very similar 
to the NYSE's SuperDot. Amex members can send 
orders for as many as 2,000 shares directly to the spe-
cialist using the system and receive an execution re-
port for the trades (U.S. Congress 1990b, 49-50). 

The regional exchanges and Amex have only a 
small slice of the trading-volume pie. Table 4 shows 
where they stand in relation to the NYSE and NASD, 
viewed both in terms of share volume and in terms of 
dollar volumes. 

N A S D A Q . Na t iona l Assoc ia t ion of Secur i t ies 
Dealers runs a telecommunicat ions network called 
NASDAQ, for NASD Automated Quotations. In this 
over-the-counter market NASD dealers compete with 
one another in making bids and offers on stocks.9 

These OTC securities tend to be smaller capitalization 
stocks that do not meet exchange listing require-
ments; only a subset of them are also listed on orga-
nized exchanges.10 To buy or sell a stock, an investor 
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Table 4 
U.S. Equity Markets: 1990 Share and Dollar Volumes 

Share Vo lume Do l la r V o l u m e 

Percent M i l l i ons 

N A S D A Q 33,380 39.2 $ 452 ,430 21.8 

N A S D A Q / O T C Trading in 
Listed Securities 

2,589 3.0 86,494 4.2 

Amex 3,329 3.9 37,715 1.8 

Regionals (BSE, CSE, 
MSE, PSE, and PHLX) 

6,208 7.3 178,139 8.5 

NYSE 39,665 46.6 1,325,332 63.7 

Totals 85,171 100.0 $2,080,110 100.0 

Source: NASDAQ (1991). 

calls a dealer, who checks NASDAQ to find the best 
quotation from competing dealers in a particular stock 
at the lowest cost (that is, lowest bid-ask spread and 
commission). Unlike stock exchange specialists, deal-
ers are not obligated to provide liquidity through their 
own position-taking. The OTC market instead relies 
on interdealer competition. 

About 13 percent of OTC transactions are handled 
by NASD's Small Order Execution System (SOES), 
in operation since 1985. Public buy or sell orders of 
as many as 1,000 shares go through SOES to the deal-
er offering the best price quote. However, if there are 
currently better price quotes on N A S D A Q outside 
SOES, that dealer is required to fill the order at the 
better price." In 1990 SOES added the capacity to au-
tomatically execute matching limit orders entered into 
the system. 

Another NASDAQ system is SelectNet, which al-
lows NASDAQ members to send buy or sell securities 
orders to other system members' terminals. SelectNet 
enables market makers to accept and execute orders 
partially or fully as well as to conduct price and quan-
tity negot ia t ions . Sys tem users are t he re fo re not 
anonymous. NASDAQ securities orders must be for 
more than 1,000 shares.12 

NASDAQ leads other domestic exchanges, most 
notably the New York Stock Exchange, in the indirect 
trading of foreign equities. This indirect trading is 

through American Depository Receipts (ADRs). For-
eign corporations have American commercial or in-
vestment banks buy their equity shares and place them 
in a trust account, against which ADR certificates are 
issued. These certificates are negotiable and can be 
traded on exchanges and through NASDAQ. Investors 
find ADRs convenient because their purchase and sale 
and the distribution of dividend payments are entirely 
in dollars, not foreign currency. Foreign-currency de-
nominated cash dividends are converted into dollars 
by the trustee, usually a commercial bank, and are 
passed on to the American Depository Receipts hold-
ers. The foreign corporation benefits by not having to 
comply with the SEC's disclosure requirements and 
other regulations enforced for domestic corporations 
(see Francis 1991,62, 806-7). 

In 1990 N A S D A Q reached new records in ADR 
trading with a trading volume of 2.2 billion shares of 
eighty-seven ADR issues. In comparison, the NYSE 
had a 1.4 billion share volume for sixty-two ADR is-
sues. NASDAQ dollar volume was 21 billion, while 
the dollar volume in foreign securities directly listed on 
NASDAQ was 7 billion.13 NASDAQ is expanding in 
1991 to offer an international quotation network based 
in the United Kingdom called NASDAQ International. 

Instinet. N A S D A Q dealers earn their livelihood 
from the difference in price between what they will 
pay for stock and their selling price, the bid-ask spread. 
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That spread has come under pressure to narrow be-
cause of an electronic order-execution system called 
Instinet, owned by Reuters Holdings PLC. Instinet is 
a screen trading system in that it enables subscribers 
to trade anonymously. These part icipants include 
not only OTC broker-dealers but also institutional 
investors. For example, NASDAQ dealers can trade 
with other N A S D A Q dealers on Instinet to adjust 
their inventory of stocks. These trades can be ac-
compl i shed wi th in the b id-ask spread quoted on 
NASDAQ so that NASDAQ quotes would be unaf-
fected. Institutional investors have also been trading 
ac t ive ly on Ins t ine t at much lower spreads than 
through N A S D A Q dealers or exchange specialists. 
To stay competi t ive, dealers have had to cut their 
spreads.14 

Most Instinet trades involve OTC and listed U.S. 
stocks, but an increasing number are in British, French, 
German, and other European stocks as well. The sys-
tem, on-line an average of fourteen hours per day, can 
remain operational almost around-the-clock during 
periods of heavy trading.15 

Anonymity is important to traders because a trad-
er 's identity can reveal how often and how much he 
or she is buying or selling, information that could 
move prices against the trader. For example, traders 
usually avoid selling large orders at once because do-
ing so may prompt a stock's price to be bid down 
rapidly in the process of making the trade, on the 
assumption that some bad news is behind the sale. 
In that scenario, known as adverse selection risk, 
large orders will be put on the market in smaller 
blocks. Instinet allows traders to poll each other al-
most instantaneously on a prospective trade. They can 
send anonymous messages over the system to particu-
lar traders to negotiate quantity or price. They can see 
all of the bids and offers on particular stocks at a giv-
en time on the Instinet "book." 

Madoff Investment Securities. This firm has set 
itself up in direct competition with NYSE special-
ists. Madoff makes a market in 350 of the S&P 500 
stocks by attracting mainly retail trades from brokers, 
paying them a penny per share for orders. These or-
ders are executed at prices that match the best quoted 
on any exchange, as reported through ITS. Madoff 
operates through the Cincinnati Stock Exchange ' s 
National Securities Trading System, which is essen-
tially an over- the-counter market. Because of low 
overhead costs, his commission costs are much lower 
than for trades carried out on an exchange floor. Ac-
cording to a recent estimate, this firm alone generates 
2 percent of the daily trading volume in NYSE listed 

stocks (Barbara Howard 1991, 16; William E. Shee-
line 1990, 122). 

Crossing Networks. To reduce transactions costs, 
many institutional investors have turned to so-called 
crossing networks, such as Instinet 's The Crossing 
Network and Posit (Portfolio System for Institutional 
Trading) of Jefferies & Company, a registered broker-
dealer. Many institutional investors deal in indexed 
equity portfolios—for example, a portfolio mimick-
ing the S&P 500 index. These "pass ive" portfol io 
managers are not concerned about the precise timing 
of trade executions for individual stocks making up 
an index. For institutional investors seeking to trade 
in whole portfolios of stocks, crossing networks offer 
a low-cost alternative to transactions on organized 
stock exchanges. 

The Crossing Network allows whole portfolios of 
stock to be bought or sold at primary markets' closing 
prices (for example, NYSE closing prices) and the 
mean of the bid-ask OTC prices. Because the trades 
are based on the closing price, and hence passive, there 
is no "market impact" on the trades themselves—that 
is, large buy and sell orders are matched or crossed at 
that price, unaffected by the unfavorable price move-
ment such a trade might ordinarily produce. The price 
does not adjust to balance supply and demand, so 
some orders will go unmatched in a single after-hours 
session. 

Posit is a crossing network that operates during 
trading hours as well as off-hours. Portfolio trades 
can be executed at the primary markets' opening, at 
prespecified times of day after the opening, or at clos-
ing prices. This system has many options that users 
can select; their choices affect the cost of their trades. 
For example, trades not matched through Posit's com-
puter can be canceled, held for matching at a later 
time, sent to the primary markets for execution, or 
"price-guaranteed" by Jefferies (that is, Jefferies takes 
the other side of the trade). These alternatives entail 
different commission costs. The amount of informa-
tion about a prospective trade, like the size of the or-
der or identity of the investor, may be revealed or 
hidden from other system users (U.S. Securities and 
Exchange Commission 1991, 83-86). 

Overseas Trading. The NYSE is also affected by 
the movement of institutional program trades over-
seas, particularly to London's over-the-counter mar-
ket. A common transaction involves a stock-index 
futures purchase or sale on a U.S. futures exchange 
with a subsequent exchange-for-physicals (EFP) trans-
action to unwind the futures position.16 For example, a 
portfolio manager who wishes to buy an S&P 500-
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indexed portfolio could buy the underlying stocks on 
the New York Stock Exchange or alternatively buy 
S&P 500 contracts on the Chicago Mercantile Ex-
change. In the latter case, the long futures position 
could then be offset through an EFP over the counter 
in London by finding a trader (or traders) short the 
S&P 500 futures who holds the underlying stock port-
folio. The cash prices and futures price for the EFP 
transaction would be determined by negotiation but 
typically reflect the underlying stocks' closing prices 
on the New York Stock Exchange, Amex, and OTC 
markets as well as the futures on the transaction date. 
The parties have traded stocks outside of the NYSE 
and have closed out their futures positions off the 
Chicago Mercantile Exchange exchange floor, saving 
commissions and market impact costs.17 Similar over-
the-counter program transactions also occur that do 
not involve index futures. 

About 10 to 15 million NYSE shares currently trade 
after-hours in London every day (Kevin G. Salwen and 
Craig Torres 1991, C I ) . This exodus f rom the ex-
change floor was spurred in part by a postcrash NYSE 
rule requiring immediate display of program trades' 
price and volume. 

SPAworks. A new system operated by R. Steven 
Wunsch takes after-hours trading a step further. He has 
designed a system, SPAworks, to trade stocks in an 
after-hours call market, which involves a single-price 
auction. This institutional arrangement was actually 
prevalent in the nineteenth century before the advent of 
continuous auction markets, and many relatively illiq-
uid international exchanges still rely on it (see below). 
SPAworks has been operational since April 1991. 

The system works by allowing buy and sell orders 
to accumula te af ter the N Y S E closes at 4 :00 P.M. 
(U.S. Securities and Exchange Commission 1991, 73-
77; Wunsch 1991). At a predetermined time before 
the next day's opening, a single computerized auction 
of each individual stock would be held, whereby 
trades would be consummated at the price resulting in 
the largest volume of trade. Participants entering bids 
above or below the auction price are able to execute 
their trades at the auction price. Other orders go un-
matched. This system saves the cost of paying for the 
immediate liquidity provided on the exchange floor. 

Off-Hours Trading. In response to the inroads 
these outside trading systems have made, the NYSE an-
nounced in May 1991 that it would institute two after-
hours sessions. "Crossing Session I" runs from 4:15 
until 5:00 P.M. and allows investors to buy and sell at 
the 4:00 P.M. closing price. Once submitted by NYSE 
members through SuperDot, single-sided orders are 

matched against others based on the times they were 
submitted. Matched single-sided orders and paired 
(prearranged) orders are then executed through Super-
Dot at 5:00 P.M. "Crossing Session II," which operates 
f rom 4:00 to 5:15 P.M., specifically accommodates 
program traders. After the close New York Stock Ex-
change member f irms place paired orders for pro-
grams that contain at least fifteen NYSE-listed stocks 
having a one-mill ion-dollar market value or more. 
These coupled orders are executed as soon as they are 
received by the system. To make the new sessions at-
tractive to program traders, the NYSE has granted a 

Physical marketplaces (the trading floors) 

are becoming obsolete, while "virtual" 

marketplaces—networks of computers and 

computer terminals—are emerging as the 

"site" for transactions. 

nine-month exemption from being required to report 
price and volume information for individual program 
trades. Only the aggregate volume and dollar value of 
program trades are disseminated at 5:15 P.M. Single-
sided and coupled order volume are each reported 
separately for Crossing Session I, beginning at 5:00 
P.M. (Salwen and Torres 1991, CI; U.S. Securities and 
Exchange Commission 1991, 36-39; New York Stock 
Exchange 1991b, 1-5). 

Foreign Equity Markets . Many fore ign stock 
markets are considerably less liquid than U.S. stock 
markets, and their institutional arrangements reflect 
this fact. The Austrian and Norwegian stock markets 
simply hold a single daily call auction. Others use a 
mixed system of call auctions at some times of day 
and continuous trading at other times. Mixed auctions 
are prevalent in Belgium, Denmark , France, Italy, 
Spain, Sweden, and Switzerland.1 8 The Australian, 
British, Canadian, French, and Japanese markets have 
automated trading systems. Four of the major auto-
mated exchanges are relatively well developed. 

The Toronto Stock Exchange uses the Computer 
Assisted Trading System (CATS), which functions as 
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an electronic auction for less actively traded stocks 
and is being updated to handle more active stocks. 
Broker-dealers using the system can choose to have 
their trades executed by either a specialist or com-
puter. CATS currently handles about 75 percent of 
trades on the exchange, a small volume compared 
with that of ma jo r Amer ican exchanges (Hansel l 
1989, 93; U.S. Congress 1990b, 63; Howard 1991, 
15). CATS also displays the best five buy and sell 
limit orders along with the name of the broker mak-
ing the order (Hansell 1989, 93; Howard 1991, 15). 

The Paris Bourse (stock exchange) relies on a li-
censed version of CATS, which is also under consider-
ation for use at exchanges in Madrid, Brussels, and Sao 
Paulo (Hansell 1989, 93, 98; Ian Domowitz 1990, 170). 
The system used by the French exchange is named 
CAC, for Cotation Assistée Continu. This exchange, 
overshadowed by the London market, is much less 
liquid. In fact, exchange member firms hold a single 
daily auction in stocks complemented by forward 
trading in listed stocks using both continuous trading 
and call auctions in forward contracts (Richard Roll 
1988,29). 

The London International Stock Exchange is a 
dealer market very similar in operation to NASDAQ. 
The ISE is the most active world market in foreign 
(non-United Kingdom) stock trading, which makes 
up slightly more than half of the exchange ' s vol-
ume. The average daily foreign issue volume was 
1.3 bil l ion pounds s ter l ing per day in 1990. ISE 
members have benefited from the migration of some 
U.S. program trading. The ISE's analog to the NAS-
D A Q quote-display system is the Stock Exchange 
Automated Quotation System (SEAQ); small orders 
of fewer than 5,000 shares are automatical ly exe-
cuted on the Stock Automated Exchange Facili ty 
(SAEF). 

The Tokyo Stock Exchange (TSE) has a system 
similar to Toronto's CATS. Its Computer Assisted Or-
der Routing and Execution System (CORES) now 
handles all but 150 of the exchange's most actively 
traded issues; however, the TSE is moving toward a 
fully automated system. Instead of specialists, the ex-
change has a group of overseers, called sait or i, who 
use computer screens to monitor the trades arranged 
by the computer and by floor traders and to approve 
the prices. The saitori can also allow CORES to gen-
erate trades automatically within a specified price 
range. In addition, they act as human circuit breakers 
on the exchange f loor when trading becomes too 
volatile; they have the authority to suspend trading 
briefly (Hansell 1989,97). 

Futures and Options Markets 

Like prices of exchange-traded stocks, futures prices 
are established through an auction system, but one 
with no counterpar t to the s ingle individual , the 
specialist, making a market in a stock. Instead, fu-
tures prices are determined by an auction known as 
the open-outcry system. Exchange members—floor 
t raders—congregate at designated trading pits and 
shout bids and offers at each other or use hand signals 
to indicate t rading intent ions. Exchange of f ic ia l s 
record the price and amount of each transaction. Ef-
fective in providing liquidity, this system is also sub-
ject to error and even abuse.19 

As discussed above, international competition is 
forcing efficiency-enhancing automation. Many new 
overseas exchanges are fully or partially automated 
and trade many of the same contracts as American ex-
changes, although their volume levels are usually 
much lower. Systems emerging on futures and options 
markets harbinger the internationalization soon to 
come. In par t icular , the Ch icago Mercan t i l e Ex-
change's Globex (Global Exchange) system is being 
designed to handle volumes that exceed current open-
outcry volume levels at peak trading times. 

Globex. Globex, expected to be operable in early 
1992, will automate and link participating exchanges. 
To date, the Chicago Board of Trade and Marché à 
Terme des Ins t rumen t s F inanc ie r s (MATIF) , the 
French f inancia l fu tu res market , are m e m b e r s of 
Globex. Other exchanges in the Far East are consider-
ing joining Globex, including Australia's Sydney Fu-
tures Exchange (SFE) and possibly Japan 's Osaka 
Securities Exchange, or OSE (Ginger Szala and Amy 
Rosenbaum 1990, 44). Globex will operate af ter-
h o u r s , b e g i n n i n g at 6 P.M. C h i c a g o t ime , w h e n 
Japanese markets open. 

The genesis of Globex lay in efforts to extend the 
futures trading day. In 1984 the CME established a 
relationship with the newly founded Singapore Inter-
national Monetary Exchange (SIMEX), a relation-
ship based mainly on mutual advantages gained from 
trading compatible Eurodollar and foreign currency 
futures contracts. The two exchanges set up a mutual 
offset permitting contracts opened on one exchange 
to be closed on the other and vice versa. This link 
e f fec t ive ly l eng thened the t rading day almost to 
twenty-four hours, helping the Chicago exchange to 
secure a foothold in booming East Asian financial 
markets. S IMEX enjoyed the benefi ts of the addi-
tional liquidity generated by the infusion of Chicago-
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based trades. Also catering to growing interest from 
abroad, the Merc 's Chicago rival, the Chicago Board 
of Trade, instituted nighttime trading of its Treasury 
bond futures contracts in April 1987. However, this 
insomniac trading, as one observer termed it, and the 
CME's mutual offset arrangement were regarded as 
stopgap measures ("Futures Markets" 1988). More 
efficient and less error-prone electronic trading seems 
inevitable; the Chicago Board of Trade joined with 
the Chicago Mercantile Exchange as a Globex part-
ner in 1990. Up to that point the CBOT had been de-
veloping its own after-hours system, called Aurora, 
that would electronically emulate open-outcry trad-
ing. (See the discussion below of LIFFE's Automat-
ed Pit Trading for a similar system). 

The mechanical heart of Globex is a network of 
computer screens. The system is a joint venture of 
the "partner exchanges" (CME, CBOT, and MAT1F) 
and Reuters Holdings PLC, which already has a large 
presence in over-the-counter spot foreign exchange 
markets. The Reuters network of computer terminals 
in banks and brokerage firms numbers about 180,000 
worldwide. The C M E emphasizes that trading via 
Globex is an alternate method of placing an order on 
its exchange or on partner exchanges (Brodsky 1990, 
621). Because the exchanges do not view Globex as 
a new kind of futures exchange, they argue that regu-
latory approval of the system (particularly in Japan) 
should be straightforward. 

Globex automatically matches and executes orders 
entered into the system. The system first checks the 
credit standing of the member f inn initiating a trans-
action and then matches orders based on the time an 
order was submitted and its price. Unlike standard 
open-outcry trading, Globex does not allow for orders 
to be executed at the prevailing market price (that is, 
there can be no market orders); all orders must be 
good-until-canceled limit orders (the order stays on 
the book until it is executed or canceled).20 

Trades are con f i rmed at pa r t i c ipan ts ' screens , 
prices and quantities are reported through the system, 
trades are cleared, and buyers' and sellers' accounts are 
adjusted. Traders on Globex deal anonymously with 
one another, an important consideration for most par-
ticipants, as mentioned earlier. However , Globex, 
like other automated systems, does produce a so-
called electronic audit trail, which is regarded as an 
improvement over the open-outcry system's less ac-
curate recording procedures. Electronic monitoring 
is expected to give traders more confidence in the 
t r a d i n g p r o c e s s and m a k e s the r e g u l a t o r ' s j o b 
easier. 

Although trading has not yet begun on Globex, its 
relative performance compared with the open-outcry 
auction has been assessed by Domowitz (1991). Us-
ing s imula ted t rading expe r imen t s , he f inds that 
Globex is the more efficient trading mechanism ac-
cording to a number of measures. Globex tends to 
result in lower price volatility and greater market liq-
uidity, and the differences become more pronounced as 
the size of the market increases. 

In contrast, Merton H. Miller (1990) argues that screen 
trading systems, especially of the order-matching type 
like Globex, put traders (market makers) at a disad-
vantage because they cannot observe the order flow 
on a screen as they can from the trading pit. Traders 
with more current information can take advantage of 
previously posted traders' price quotes. For this rea-
son Miller does not believe that electronic systems 
will ever attract sufficient competing market-maker 
participation to match the liquidity of the most ac-
tive trading pits. To date, most screen trading sys-
tems have been used at low-volume exchanges or for 
low-volume contracts. Validation of Miller 's or Do-
mowitz 's predictions will have to await actual trad-
ing t h r o u g h G l o b e x as we l l as m o r e e x t e n s i v e 
deployment of other screen trading systems. 

Domestic Options Markets. A number of auto-
mated trading systems have been introduced to facili-
tate options trading. The most significant of these is 
the Chicago Board Options Exchange's Retail Auto-
matic Execution System (RAES), which has been in 
operation since 1985. The system now handles both 
index options, including the heavily traded S&P 100 
index option, and all CBOE equity options (on indi-
vidual stocks). About 3.5 percent of contract volume 
is currently executed through RAES (U.S. Securities 
and Exchange Commission 1991, 19). The Amex uses 
a system called AUTO-EX for market and limit or-
ders of as many as twenty equity contracts. The sys-
tem is designed for use of Amex member firms and 
exchange specialists. In addition, the Amex has a 
mutual-offset link with the European Options Ex-
change in Amsterdam for the stock index opt ions 
contract on the Amex's Major Market Index, or MM I 
(U.S. Congress 1990b, 96). The Pacific Stock Ex-
change has a similar system for equity options called 
POETS (Pacific Options Exchange Trading System). 
The Ph i l ade lph ia Stock E x c h a n g e uses A U T O M 
(Automated Options Market System) for equity op-
tions. The NYSE's SuperDot also routes orders for 
trades on its equity and equity-index options. 

Delta Government Securities, a screen-based sys-
tem for trading options on U.S. Treasury bills, notes, 
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and bonds, is operated jointly by RMJ Securities and 
RMJ Options, which are a registered clearing agency 
and registered broker-dealer, respectively. Delta al-
ways stands as the intermediary between buyer and 
seller using the system. It effectively operates like an 
electronic options exchange, issuing any options trad-
ed through the system (U.S. Securities and Exchange 
Commission 1991,89). 

Foreign Derivatives Markets. There is stiff com-
petition among European futures exchanges. Marché 
à Terme des Instruments Financiers vies with the 
London International Financial Futures Exchange 
p r i m a r i l y ove r the t h r e e - m o n t h E u r o - d e u t s c h e 
mark futures (a futures on the three-month rate on in-
t e r b a n k d e u t s c h e m a r k - d e n o m i n a t e d d e p o s i t s ) . 
MATIF, E u r o p e ' s mos t ac t ive f u t u r e s e x c h a n g e , 
joined Globex in November 1989 and plans to list its 
g o v e r n m e n t bond fu tu r e ( the No t ionne l ) and its 
short-term interest-rate future (on PIBOR—Paris In-
terbank Offered Rate) on the system. Part of the mo-
tivation behind MATIF's Globex membership was to 
boost fo re ign par t ic ipa t ion on the exchange and 
lessen London's advantage of having the offices of 
almost 600 international banks and brokerage firms 
(Janet Lewis 1990, 130). 

The fact that LIFFE also offers a futures contract 
on the long- te rm German gove rnmen t bond , the 
Bund, in part spurred the creation of the first Ger-
man f u t u r e s m a r k e t , the D e u t s c h e T e r m i n b ö r s e 
(DTB) in 1990. A consortium of fifty-three institu-
tions, mostly large banks, belong to the DTB. The 
exchange offers futures contracts to compete with 
LIFFE's as well as stock options on German f irms 
(Lewis 1990, 130). 

The Frankfurt-based exchange is organized as a 
computer network that matches and processes all 
trades electronically. The automated trading system 
employed is based on a similar system used by the 
Swiss Options and Financial Futures Exchange (SOF-
FEX), also an entirely automated order-matching sys-
tem that allows member firms to be market makers, 
quoting bids and offers. Trades are entered anony-
mously, so large trades can be anonymously negotiat-
ed over the system (Hansell 1989, 93). Five fully 
automated futures and options exchanges now operate 
worldwide, as seen in Table 5. 

LIFFE has a partially automated system, called 
Automated Pit Trading (APT), that mimics actual pit-
trading (London International Financial Futures Ex-
change 1991). The after-hours system operates from 
4:30 to 6:00 P.M. local time, with access restricted to 
LIFFE members. APT is not driven by quote-making 

dealers but by traders who post bids and offers for 
specified quantities. By the touch of a computer key, 
any trader can instantaneously accept bids and offers 
that appear on the screen. This system is the analog 
of the open-outcry method, in which bids and offers 
of floor traders are valid for "as long as the breath is 
warm." Because the futures exchanges deal in a lim-
ited set of futures contracts, liquidity is concentrated 
and rapid interactions between traders can be emulat-
ed on a screen. LIFFE expanded the system in 1990 
to include a central limit-order book that enables pur-
chases and sales of futures contracts if the market 
price reaches the posted limit price. 

In Japan financial futures were banned until 1985. 
Regulators and legislators have gradually been dereg-
ulating and expanding their financial and derivative 
markets, and the Japanese have become very active in 
developing futures exchanges. Japanese firms are ea-
ger to use the new contracts. They may now deal di-
rectly in securities on foreign exchanges, and foreign 
brokerage firms may be members of Japanese futures 
exchanges (see Szala and Rosenbaum 1990, 42). 

The first Japanese contracts were ten- and twenty-
year yen bond futures, introduced on the Tokyo Stock 
Exchange in 1985. As of December 1989 the TSE of-
fered U.S. Treasury bond futures equivalent to those 
of the CBOT. The Japanese Ministry of F inance , 
however, requires higher margins to be posted against 
Tokyo Stock Exchange futures contracts than does the 
Chicago Board of Trade for comparable positions. 
The higher margin levels apply even for Japanese 
f irms taking positions in CBOT contracts, so these 
firms have little incentive to look abroad (Szala and 
Rosenbaum 1990,42). 

The TSE bond contracts, now the sixth most heavily 
traded future in the world (see Table 3), can all be trad-
ed through CORES. The TSE stock-index future on 
TOPIX (Tokyo Stock Price Index) is fully automated 
on C O R E S . Ful ly au toma ted t rad ing of a th ree-
month Euroyen contract is conducted on the new 
Tokyo In ternat ional F inanc ia l Fu tures E x c h a n g e 
(TIFFE), which competes against SIMEX in Singa-
pore. SIMEX is still dominant in a number of contracts, 
including yen-U.S. dollar futures and Eurodol la r f u -
tures, but it lags in Euroyen. Unlike TIFFE, SIMEX 
is a traditional open-outcry exchange. 

The Nikkei 225 futures, the highest-volume Japa-
nese index futures contract, trades at the Osaka Se-
curit ies Exchange (OSE). The C M E has acquired 
the rights to offer a Nikkei 225 contract on its ex-
change, though it would prefer to link up with the 
OSE through Globex (Szala and Rosenbaum 1990, 
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Table 5 
Automated Trading Systems 

System Operator System 

American Stock Exchange 

Amsterdam Stock Exchange 

Australian Association of Stock Exchanges 

Boston Stock Exchange 

Cincinnati Stock Exchange 

Insti net Corporation 

Jefferies & Company, Inc. 

London International Stock Exchange 

Midwest Stock Exchange 

National Association of Securities Dealers 

New York Stock Exchange 

Pacific Stock Exchange 

Paris Bourse 

Philadelphia Stock Exchange 

Tokyo Stock Exchange 

Toronto Stock Exchange 

Wunsch Auction Systems, Inc. 

Equities 

Post Execution Reporting 

System based on MSE's MAX 

Stock Exchange Automated Trading (SEAT) 

BSE Automated Communicat ion and 
Order Routing Network (BEACON) 

National Securities Trading System (NSTS) 

Instinet 

The Crossing Network 

Portfolio System for Institutional Trading (Posit) 

Stock Automated Exchange Facility (SAEF) 

Midwest Automated Execution (MAX) 
Small Order Execution Service (SOES) 
Select Net 
Private Offerings, Resales, and Trading 

through Automated Linkages (PORTAL) 

Designated Order Turnaround system (SuperDot) 
Crossing Sessions I and II 

Securities Communicat ion Order Routing and 
Execution System (SCOREX) 

Cotation Assistée en Continu (CAC) 

Philadelphia Automated Communicat ion and 
Execution System (PACE) 

Computer Assisted Order Routing and Execution 
System (CORES) 

Computer Assisted Trading System (CATS) 

SPAworks 

Futures and Options 

American Stock Exchange (equity options) 

Chicago Board Options Exchange 

Chicago Board of Trade 

Chicago Mercantile Exchange 

Deutsche Terminbörse 

Irish Futures and Options Exchange 

London International Financial 
Futures Exchange 

AUTO-EX 

Retail Automated Exchange System (RAES) 

Globex 

Globex 

Fully automated, integrated clearing 

Fully automated, ATS-2 

Automated Pit Trading (APT) 

(table continues) 
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Table 5 (continued) 

System Operator System 

London Traded Options Market 

Marché à Terme des Instruments 
Financiers 

New York Stock Exchange 

New Zealand Futures and Options 
Exchange 

Pacific Stock Exchange 

Philadelphia Stock Exchange 

Stockholm Opt ion Market 

Sydney Futures Exchange 

Swiss Options and Financial Futures 
Exchange 

Tokyo Stock Exchange 

Futures and Options 

Associated wi th LIFFE 

GI obex 

SuperDot 

Fully automated ATS system 

Pacific Options Exchange Trading System 
(POETS) 

Automated Options Market System (AUTOM) 

Integrated clearing facilities based on 
electronic trading and telephone brokering 

Sydney Computerized Overnight Market 
(SYCOM) 

Fully automated; integrated clearing 

Derivative markets ful ly automated 
CORES-F 

Sources: U.S. Securities and Exchange Commission (1991 ); Angrist (1991); U.S. Congress (1990b); Kang and Lawton (1990); Rosenbaum 
(1990); Hansell (1989). 

44). The CME's first overtures to the Ministry of Fi-
nance, one of the chief regulators of Japanese ex-
changes , were made in August 1988 and are still 
ongoing. The CBOT now lists a Japanese stock-index 
futures on the TOPTX and several Japanese govern-
ment bond futures and options. 

Market Performance and 
Regulatory Issues 

Regula t ion of securi t ies markets in the United 
States is generally intended to ensure that securities 
trading is conducted openly and based on publicly 
available information. The Securities Act of 1933 and 
Securities Exchange Act of 1934 mandated extensive 
registration and disclosure requirements for firms is-
suing securities to the public. However, recent policy 
discussions have shifted regulators ' sights to safe-

guarding the performance and stability of financial 
markets. 

The Brady Commission's recommendations in the 
wake of the 1987 crash stand out as the most sweep-
ing proposals for changing the ways financial markets 
operate and for reorganizing their regulators' respon-
sibilities.21 To the Brady Commission and to a large 
number of market observers, the crash was prima fa-
cie evidence that private financial markets can fail— 
spectacularly. Concerns about the flow of information 
and the ability of participants to act on it superseded 
traditional questions about fairness and honesty in the 
marketplace.2 2 The crash underscored the potential 
systemic risk of market failure as trading disruptions 
spread from one market to another. The problems can 
engulf the banking system as credit demands mount, 
for example, because of timing differences between 
the receipt and disbursement of funds by clearing-
houses, straining liquidity and threatening widespread 
defaults.23 
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An important policy challenge is determining the 
appropriate mix of government and private-market 
actions to lessen the risk of securities market failure. 
It is feared that the electronic globalization of finan-
cial exchanges might contribute to systemic risks. 
The 1987 crash broadened the concerns, touching off 
a debate about whether a crash in one country's mar-
kets can trigger shocks beyond domestic boundaries 
to other countries' markets. The desirability and fea-
sibility of international regulatory cooperat ion to 
contain such potential problems is an open question 
just beginning to be addressed (see Grundfest 1990; 
Paul Guy 1990; and U.S. Congress 1990a). 

A survey of international regulatory issues is be-
yond the scope of this article. Rather, the following 
discussion focuses on the interconnections between 
markets and proposals to manage the international 
transmission of volatility. The basic issue to be con-
sidered has to do with the source of volatility and ar-
guments for and against counteracting it. Since the 
stock market crash of October 1987, and even earlier 
in the decade, regulators and other market observers 
have become concerned about market volatility and 
cross-market spillovers. 

The increasing prevalence of cross-border trading 
as well as the opening of new exchanges and deepen-
ing of existing ones would seem to imply that world 
financial markets are becoming unified. However, 
the evidence of such merging is not clear-cut. In fact, 
the Brady Commission concluded that through 1987 
correlations of price movements from different world 
markets provide no evidence of closer links: "The 
correlations between the market in the U.S. and the 
markets in Germany and Japan appear to form totally 
random series. . . . [T]here is no evidence to suggest 
that the association is any closer today than it was a 
decade ago" (Nicolas F. Brady et al. 1988, II-6). Roll 
(1988) has observed that the only month in the 1980s 
in which all major world markets moved together was 

October 1987. 
A number of recent academic papers address the 

question of world financial market integration. Using 
a sophisticated model of global equity market equilib-
rium (an international capital asset pricing model with 
time-varying moments), Campbell R. Harvey (1991) 
found evidence of a lack of integration, particularly 
for Japanese markets with the rest of the world. The 
basic object of study is the reward-to-risk ratio on eq-
uities required by investors. In a world of integrated 
markets, the reward-to-risk ratio would be the same in 
every equity market. In fact, this ratio turned out to be 
twice as large in Japanese markets as in U.S. markets. 

In other words, Japanese investors require expected 
returns on stocks to be double the magnitude expect-
ed by U.S. investors. Comple te integration across 
markets would equalize differences in the reward-
to-risk ratio across countries because otherwise, for 
example, U.S. investors would skew their portfolios 
toward Japanese equities offer ing better t rade-offs 
be tween re turn and risk than domes t i c equi t ies . 
Increased U.S. purchases of Japanese stocks would 
bid up their prices and bid down U.S. stock prices, 
driving Japanese expected returns down and U.S. 
expected returns up. There are many subtleties and 
qualifications in this analysis, but the preponderance 
of ev idence is against the s imple hypothes is that 
world markets have become integrated. 

The empirical work of David Neumark, P.A. Tins-
ley, and Suzanne Tosini reveals that price movements 
for U.S. stocks listed on New York, Tokyo, and Lon-
don exchanges are more highly correlated during 
periods of high volatility than during times of low 
volatility because "only larger price changes pierce 
the transaction cost barriers between markets" (1991, 
160). These authors noted that ordinarily the stock 
price volatility for this group of U.S. stocks (which 
are contained in the Dow Jones Industrial Average) is 
three times greater during New York trading hours 
than during London or Tokyo trading hours. In their 
view, this phenomenon occurs because the largest 
share of news relevant to the determination of the 
stock prices is disseminated during New York trading 
hours. This pattern was disrupted in the aftermath of 
the October 1987 crash when, in the authors' judg-
ment , news was more globally dispersed and had 
mostly to do with "the volatile behavior of other in-
vestors" (176). 

Yasushi Hamao, Ronald W. Masulis, and Victor 
Ng (1990) conducted another detailed study of inter-
market l inkages focusing on what they term price 
"volatility spillovers" among the New York, London, 
and Tokyo stock markets. For a subperiod that ex-
cludes the 1987 crash, they found that, while there was 
no significant transmission of volatility from Tokyo to 
either London or New York, the latter two ci t ies ' 
volatility did spill over to trading in Tokyo. When the 
post-1987 period is included, evidence indicates that 
all three markets were shocked by "volatility surpris-
es," although Tokyo markets still did not affect New 
York's. 

Mervyn A. King and Sushil Wadhwani (1990) have 
examined the market events surrounding October 
1987 and offer a hypothesis about the worldwide scope 
of the market crash. To investigate the conundrum of 
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what change in market fundamentals could explain a 
23 percent drop in the Dow and similar gigantic de-
clines in other markets around the globe, the authors 
developed a model in which rational traders in one 
marke t have less i n f o r m a t i o n abou t s tocks than 
traders in the home market and must infer information 
partly from stock price movements abroad. This situa-
tion leads to the possibility of price movement "con-
tagion" f rom one market to another, which will be 
part icularly severe during periods of high market 
volatility. A sharp decline in a foreign price index is a 
(noisy) signal of bad news, some of which home mar-
ket traders may not know from other sources. While 
the authors ' hypothesis does not shed light on the 
"news" that triggered the October 1987 crash, it does 
explain why the crash was so uniform around the 
world despite important differences in markets and 
economic circumstances. 

Gerard Gennotte and Hayne Leland (1990) have 
also developed a model in which rational traders' lack 
of information can precipitate a crash. Their concern 
is with informationless trading associated with hedg-
ing strategies like portfolio insurance. Formal portfo-
lio insurance t echn iques sys temat ica l ly increase 
exposure to the market as stock prices rise and reduce 
it as stock prices fall (by shifting a portfolio's mix be-
tween index stocks and bonds or by adjusting the size 
of a short index futures hedge against a stock index 
portfolio). Although portfolio insurance-related sell-
ing is strictly passive, responding to declining stock 
prices, it could be mistaken for selling based on ad-
verse information, and other traders look to prices and 
price changes as a way to glean information that they 
may lack. If nonpassive traders knew that they were 
taking the buy side of an informationless trade, they 
would more likely be will ing to do so and would 
thereby supply liquidity to the market. 

Gennotte and Leland's model shows how unob-
served hedging programs, though only a small pro-
portion of total trading, can destabilize a market. The 
disturbance may then propagate to other world mar-
kets. Their recommendation is that informationless 
trades should be preannounced and that "[electronic 
'open books' should be a seriously considered reform 
[to show the buy and sell order flow], and other forms 
of market organization (such as single-price auctions) 
should be examined" (1990, 1016). Some recent insti-
tutional developments are consistent with the authors' 
r e c o m m e n d a t i o n s . Toronto ' s Compu te r Assis ted 
Trading System displays limit orders to system users, 
and Wunsch's after-hours single-price auctions help 
concentrate market liquidity. 

The King and Wadhwani and Gennotte and Leland 
models explain how trading itself can generate in-
termarket volatility. Joseph E. Stiglitz (1989) and 
Lawrence H. Summers and Victoria P. Summers (1989), 
go further by asserting that financial markets are ex-
cessively volatile because of irrational traders' specu-
lative activity. Decreasing transactions costs owing to 
technological innovation and derivative markets pro-
motes this speculation. These authors recommend a 
transactions tax to "throw sand into the gears" of fi-
nancial markets (Tobin 1984, cited in Summers and 
Summers 1989, 263). Each securities purchase or sale 
would be subject to a "small" tax—for example, 0.5 
percent of the stock price. In fact, many governments 
around the world impose stock transaction taxes, al-
though the trend abroad is toward eliminating such 
taxes (see Roll 1989, table 4). 

The gradual unification of world financial markets 
and continuing improvement in information f lows 
will probably reduce the information asymmetry that 
produces contagion effects. However, in the view of 
those advocating transactions taxes these develop-
ments would just exacerbate irrational trading. At the 
core of their argument is the belief that financial mar-
kets are inefficient—that is, asset prices do not reflect 
"fundamentals ." A growing list of so-called market 
anomalies seems to contradict efficient-markets theo-
ry. The apparent excess volatility analyzed by Robert 
J. Shiller (1989) stands as a challenge to efficient-
markets proponents. Nevertheless, the theory is only 
being challenged, not overturned. Transactions taxes 
and other remedies for supposed excess trading and 
excess volatility have been proposed and sometimes 
implemented with little regard for their efficacy or 
possible adverse consequences. 

Trading halts or circuit breakers, margin require-
ments, and price limits are also suggested as means of 
controlling trading. Of all these devices, margin re-
quirements have been the most extensively studied 
and debated. In essence this work concludes that ad-
justments to margin requirements have no significant 
impact on stock market volatility (see David A. Hsieh 
and Miller 1990). Using data from twenty-three stock 
markets, Roll (1989) undertook a cross-market study 
of the effects of transactions taxes, margin require-
ments, and price limits on market volatility and found 
that none effectively reduce volatility. 

Circuit breakers shut down an entire market tem-
porarily to give participants a "time-out," mainly to 
avoid a panic selling spree. Both the New York Stock 
Exchange and Chicago Mercantile Exchange have in-
stituted such circuit breakers (see Franklin R. Ed-
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wards 1988, 1989), although evidence is lacking con-
cerning their usefulness . As Gennot te and Leland 
(1990) point out, the weekend of October 17-18, 
1987, was an extended trading halt for the market de-
clines of the previous week, but participants were not 
incl ined to stage a market reversal the fo l lowing 
Monday. It is not at all obvious that circuit breakers 
stabilize prices. To the contrary, they could induce 
traders to sell earlier and in larger quantities, fearing 
that a trading-halt price limit will soon be reached. 
This movement could destabilize prices. Sanford J. 
Grossman (1990) has argued persuasively that market 
equilibrium would be restored more quickly without 
halting trading. Rather than attempting to suppress 
mispr ic ings , Grossman concludes that the market 
would be better served by being informed of them, 
whether they arise from panic or any other source, be-
cause better-informed traders would recognize such 
occurrences as profit opportunities and thus reverse 
the price movements. 

Conclusion 

The globalization of financial markets simultane-
ously fragments traditional financial transactions mar-
ketplaces and integrates them via electronic means. 
Physical marketplaces (the trading floors) are becom-
ing obsolete, while "virtual" marketplaces—networks 
of computers and computer terminals—are emerging 
as the "site" for transactions. The new technology is 
diminishing the role for human participants in the 
market mechanism. Stock-exchange specialists are 
being displaced by the new systems, which by and 
large are designed to handle the demands of institu-
tional investors, who increasingly dominate transac-
t ions. Futures and opt ions f loor t raders also face 
having their jobs coded into computer algorithms, 
which automatically match orders and clear trades or 
emulate open-outcry trading itself. 

International capital flows and the trading volume 
associated with them have been expanding over time. 
The internationalization of financial markets implies 
that investment portfolios are becoming more homoge-
nized and creates a demand for worldwide twenty-four-
hour trading. Derivative markets also benefit from this 
trend as multinational corporations need financial ser-
vices around the clock for hedging and other reasons. 

The competitive forces propelling changes in fi-
nancial markets also compel changes in regulatory 
oversight of these markets.24 Technology helps mini-
mize some problems—for example, by making it pos-
sible to establish accurate audit trails of trades and 
thereby discouraging certain kinds of trading abus-
es—while it creates others, such as business being 
drawn to markets with the most lenient regulatory 
standards. Nevertheless, financial marketplaces are 
perhaps closest to the textbook paradigm of voluntary 
exchanges for mutual benefit of transacting parties. 
Competition among the world's financial exchanges 
as well as among their regulators is likely to be the 
most efficient way to elicit the best mechanisms for 
conducting and regulating transactions. 

More problematic is the nature of trading and volatil-
ity associated with it. Does trading itself generate 
volatility that interferes with consumption, investment, 
and other economic decisions, in turn lowering social 
welfare? This article has given an overview of new au-
tomated trading systems and communica t ions net-
works that are integrating markets. The technology 
discussed improves market mechanisms and informa-
tion flows, but it may have the negative side effect of 
promoting "excess" trading. If markets are efficient, 
volatility per se is generally regarded as a neutral char-
acteristic of markets. Derivative markets will continue 
developing to allow any desired degree of hedging 
against volatility. Only if markets are inefficient can a 
case can be made for curtailing volatility, but the evi-
dence is ambiguous regarding market inefficiency. 
Even less clear is the efficacy of measures proposed to 
safeguard markets against volatility. 
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Notes 

l . S e e Summers and Summers (1989) and the discussion of 
their proposal below. 

2. Frequent trading will be necessary when the number of se-
curities available to "complete markets" is smaller than the 
number of future "s tates ." See Huang and Litzenberger 
(1988, chapter 7). This situation will be all the more likely 
if financial markets are incomplete. However, theory does 
not give an indication of how much trading is appropriate 
to allocate wealth over time efficiently. 

3. The difference between purchases and sales represents the 
net capital flow, which is less relevant in considering the 
growth of securities trading and market liquidity. 

4 .321% = [(75.28/17.85) - 1] * 100 and 43% = [(361.37/ 
253.38) - 1] * 100. 

5. See Smith (1991). Ginnie Mae stands for Government Na-
tional Mortgage Association, a government-chartered agency 
that makes a secondary market in home mortgages and en-
hances the liquidity of that market by securitizing individu-
al mortgages into "pass-through" certificates. The futures 
was on this underlying security. 

6. The NYSE is in the process of instituting "A Look at the 
Book" program that permits public subscribers to the ser-
vice to view the limit orders for 50 of the 2,370 NYSE-list-
ed stocks. This service will be available through vendors 
and will show the limit-order book at three fixed times dur-
ing the trading day. Currently, only the specialists and oth-
er NYSE members, such as floor brokers, on the exchange 
floor have access to the specialists' books. 

7. Market orders specify quantity for trade at the current price. 
Limit orders specify price and quantity. 

8. The meanings of the acronyms are given in Table 5. 
9. The bid price is the price for which a dealer is willing to 

buy a stock, and the offer is the price for which he or she is 
willing to sell the stock. 

10. See Bodie, Kane, and Marcus (1989) or Francis (1991) for 
further institutional details about organized exchanges and 
OTC markets and such details as listing requirements. 

11. This account of SOES is based on Domowitz (1990). 
12. See U.S. Securities and Exchange Commission (1991, 69); 

another NASDAQ system described in this source is POR-
TAL (Private Offerings, Resales, and Trading through Au-
tomated Linkages), which is used in the secondary market 
for privately placed equity and debt. See note 24 below for 
further description. 

13. See NASDAQ (1991, 14-15). Because of differences in ac-
counting conventions, the NASDAQ figures are inflated 
compared with the NYSE figures. 

14. See Hansell (1989, 102). The amount of institutional par-
ticipation in NASDAQ stocks as measured by the volume 
of block trading has been about 43 percent in recent years. 
See NASDAQ (1991). 

15. Instinet-sponsored section in Institutional Investor (January 
1991). 

16. See Kolb (1991, 17-18) for a general discussion of EFP 
transactions and Miller (1990) for EFPs in connection with 
the CME' s S&P 500 stock-index futures contract. 

17. The futures exchange, however, would collect an addition-
al fee for allowing the off-exchange or ex-pit EFP. The 
Commodity Exchange Act prohibits noncompetitive and 
prearranged transactions in futures, with the exception of 
EFPs. See Behof(1990, 2). 

18. See Roll (1988, 29). Roll notes that the Spanish market 
trades groups of stocks continuously for ten minutes at a 
time. This article contains much interesting information 
about foreign stock markets. 

19. See Kolb (1991, 59-61) for a succinct account of the FBI 
undercover sting operation at the C M E and CBOT, which 
began in early 1987 and resulted in indictments against 
forty-seven traders in January 1989. 

20. Information on Globex came from 1991 CME promotional 
literature. Domowitz (1990) provides a detailed description 
and analysis of the Globex trading algorithm as well as 
those for two other trading systems. 

21. The Brady Commiss ion ' s basic recommendat ions were: 
(1) to have one agency be the overarching regulator of 
U.S. financial markets; (2) to have a unification of clear-
ing systems of financial exchanges and OTC markets; (3) 
to have "consistent" margin requirements across different 
exchanges; (4) to institute coordinated "circuit breakers" 
across exchanges; and (5) to improve information systems 
to monitor trading activity in related markets. 

22. The Securities and Exchange Act of 1934 authorized the 
Federal Reserve Board to established initial and mainte-
nance margins to prevent excessive leveraging of securi-
ties purchases on securities exchanges. (In practice, the 
Board has set only minimum initial margin levels.) Part of 
the rationale for control over margins was to limit massive 
selling off of leveraged positions during market down-
turns. 

23. See Brady et al. (1988, especially 51-52). Despite the po-
tential dangers, no defaults occurred in the clearinghouse 
system during October 1987. 

24. The SEC ' s April 1990 approval of Rule 144A is an in-
stance of a change in regulatory s tandards that ref lect 
changes in the nature of financial transactions. This rule 
simplifies the SEC ' s disclosure requirements for private 
placement issuers (see Chu 1991). Foreign corporations 
are now able to raise capital in U.S. markets without hav-
ing to meet the SEC ' s stringent financial disclosure re-
qui rements as long as t ransact ions are limited to large 
institutional investors. British financial authorities have 
instituted a similar relaxation of regulations for institution-
al investors (see Grundfest 1990). 

NASDAQ's new PORTAL system is used for commu-
nicating bids and offers on privately placed securities trad-
ed under the provisions of Rule 144A. 
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