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2001 3 28 (
) i“" rr ,
“ (Alternative Trading System, ATS)”
. ECN (Electronic Communications N etwork)
D
( ) 24 ,
v (pre-opening and after-hours trade)”
1) ATS
(generic term) . ATS
ECN PTS(Proprietary Trading System; (crossing
system) )
; ECN ( )
PTS
, ECN
PTS . ECN PTS
, s ECN ,II

, 2001. 9.
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15:00 16:00 ,
IT ( )
ATS (
) ( )
2
, 1997
( )
ATS Instinet  POSIT
ECN
ECN
15:10 15:40 30
2001 12
2) ( )
ATS
s rr K$
. KSE
KSE “ " , ATS

“ ”

ATS



ECN 24

3

3) “ (pre-opening market)”

“

(indicative price)” )

“



(trade size), (number of trades), (order
flow) (market statistics)
4
. L
" . v
(
) \Y,
VI
( )
v
< >
4) (survey)
Karpoff(1987), Goodhart and O'Hara(1997), Coughenour and Shastri(1999),
M adhavan (2000)

Lo, MacKinlay, and Houseman(1992) .
Jones, Kaul, and Lipson(1994), Huang and
Masulis(1999), Eom(2001)
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° (pure auction mechanism)S):

(Paris Bourse), (Deutsche Borse, AG),

(Tokyo Stock Exchange, TSE), (Toronto Stock
Exchange, TSE), (London Stock Exchange, LSE)
SETS(Stock Exchange Electronic Trading Service) , ECN,

(Korea Stock Exchange, KSE)

° (modified auction mechanism):
(New York Stock Exchange, NYSE), (American
Sock Exchange, AMEX)

5) NYSE (specialist) (market
maker) (pure
auction mechanism) , (public order book system)

(hybrid market)

Deutsche Borse AG ” (official exchange

broker)” , (floor trading system) ,
NYSE
, Xetra

(Paris Bourse
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— specialist
° (deder mechanism): Nasdag, LSE = SEAQ(Sock Exchange
Automated Quotation)
( )
( ) ( )
1.
(designated dealer) (automated

or fully electronic call mechanism)



, (request

for quote)”

"

Walrasian (classcal Walrasian price)”
5

1995
SUPERCAC(Super Cotation Assistéen Continu)

Paris Bourse . Paris Bourse

SUPERCAC

(electronic order book)

6) Walrasian ,
Walrasian tatonnement .
, Walrasian tatonnement Walrasian auctioneer
, Paris Bourse

, Walrasian tatonnement
(preference)
, Paris Bourse

, Walrasian tatonnement . Paris
Bourse 09:00



12

(batch
auction) , 09:00
10% . , Paris Bourse
Paris Bourse
Paris Bourse
) ECN
11
. Paris Bourse
1)
Paris Bourse 09:00 “

(pre-opening market)”
07:15 (09:00

" "

(indicative price)” (indicative volume)”

D < -1> Paris Bourse



( 4
)
(timing)
, Paris Bourse (discreteness)
, , (time priority)
( )
(limit price:
) , C )
(market clearing price)
(adverse selection)
( 1
)8
7 1992 09:00 10:00 , 1992
0830 1000 , 2000 4 3 07:45 09:00 ,

8) Admati and Pfleiderer(1988) Pagano(1989)
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< - 1> Paris Bourse
(pre-opening) 7:15am  9:00am
(opening) 9:00am
(trading) 9:00am  5:30p.m
- pre-opening
(pre-closing) | 230p-m 5:35p.m ’
(closing) 5:35p.m
*: hitpy / www bourse-de-parisir, “Modification of Trading Hours”
*2000 4 3 |
NYSE Co
)- NYSE speciaist

NYSE specidist floor trader

Stoll and Whaley (1990)

(gaming)

"

r




(informativeness)

(noise) ,
L '9)
2)
Biais, Hillion, and Spatt(1999) 1991 10 29 11 26
19 CAC 40 Index(
)
TOPVAL Paris Bourse
TOPVAL
. TOPVAL
, 4
TOPVAL
07:15 09:00
Biais, Hillion, and Spatt(1999)
9) Biais, Hillion, and Spatt(1999) , Paris Bourse

, (09:00; Biais, Hillion, and Spatt (1999)
10:00) ,
v
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08:30 10:.00 : 10:00 . Biais,
Hillion, and Spatt(1999) Paris Bourse
< [1-1>  CAC 40 Index 09:00 17:00
1 (average daily number of orders)
15
< - 1> CAC 40 Index 1
{3
ol
5t 1
)

FOdjEENIREERIIGRAfRERARIpEsRENEEZEiE
* : Biais, Hillion, and Spatt(1999)
< -2A> 08:30 10:00

10
< -2B>
08:30 10:00 10



. < 2A> < -2B> ,

56.32%

CAC 40 Index 08:30 10:00

-2A> Paris Bourse

“m=

o am e T

BNk

*

4w 0

LE 31 0 e o W iem e 000 o il LT -8 L] 50 o W

: Biais, Hillion, and Spatt(1999)

CAC 40 Index

10

17



-2B> Paris Bourse

o o #ed
= = Rverage betwens 530 and 1000

[

[
PEELE EwmEE MNeEE ORE IR DK DDERE MORES Mo

* : Biais, Hillion, and Spatt(1999)

- 3> Paris Bourse

| = Fiied sl paning pric
e F i a1 Y prices:

-

EEwEs ESwEE ATREE DRSS RSN ERwES RS ROERS RS

* : Biais, Hillion, and Spatt(1999)
* CAC 40 Index



, (order
flow) v
(pure noise)”
( v ).
. Paris Bourse
< -1> , Paris Bourse
“ (pre-closing) i
17:30 17:35 5 . 17:35
(closing)
Paris Bourse 2000 4 3 17:35
(evening session night
session) . (member)
(post-trading order book management)
Paris Bourse Euronext
22:00 ,

10)

10)
(Proprietary Trading Sysem; PTS) ECN
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(out-of-hours trading)

bid-ask + 5% margin
, 1%
Paris Bourse
1) (Frankfurt Wertpapierborse, FWB)
FWB 2000 6 2 09:00
17:30 2 30 )

, FWB  Xetra(eXchange Electronic TRAding)

(floor) 1 <
-2> , Xetra 07:30 08:50
1 20 , 10 (08:50 09:00)
09:00 20:00 13.00 2 , 1730 2
(intraday auction) 12)
11) 1997 11 28 Xetra 98
Xetra

12) 17:30



20000 5

, 19:30

(post trading system)
, 20:30 20:45

D
Ch) Buro STORK 50 0l 1730
Eurapa STOXK 50

e REFY

* : http/ / www xetra.de/ INTERNET/ XETRA/ index_e.htm
* 07:30 08:50
* DAX, MDAX, , , ,
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FWB 17:30 20:.00 ,
. FWB
, ECN
ECN
L .13)
2) (Tokyo Stock Exchange, TSE)
TSE CORES(Computer-assisted Order
Routing and Execution System)
. TSE (morning trading session) (afternoon trading
session) 09:00 11:.00
12:30 15:00 . “Itayose ”
“Zabara i
TSE 08:00
09:00
TSE
13) Ingtinet Germany ECN ECN

: Deutsche Bérse AG, Alternative Trading
Systems in the USA and in Europe: Development, Regulation and
Market Potential, 1999.



197 11 (large block cross order)

(basket cross order) “ (off-hour
trading system)”  ToSTNet(Tokyo Stock Exchange Trading Network)

. TOSTN et
< -3> TosTNet ( 1)
TosTNeT-1
TosTNeT-2
1997 10,533,074 233,391 371,817 - 601,209 0.6

1998 | 121,595,801 | 3,349,925 |9,389,083 175,711 |12,914,720 10.6

1999 | 151,200,315 |2,799,594 | 8,097,007 522,155 |11,418,757 7.6

2000 | 169,598,555 |5449,954 |8,923,450 825,986 |15,199,392 9.0

2001.1 | 12,218,137 540,571 291,950 60,089 892,611 7.3

* : TSE, 20013, it

* 1998 6 TosTNet

TosTN et TosTNet-1

TosTNet-2 14)
TosTNet-1 (09:00 11:00)
(12:30 15:00) , TosTNet-2  08:220 16:00
08:45( ), 11:30( ), 16:00(
) 15)

14) 15 1

15) TosTNet-1 08:20 09:00, 11:00 12:30, 15:00 16:30
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< 1-3> 4 ToSTNet-1, ToSTNet-2
TSE 7.6%
10.6% : (1%) (NYSE, Nasdaq 2
3%) ,
11:00 12:30
3) (Toronto Stock Exchange, TSE)
TSE  Paris Bourse NSC(Nouveau Systeme de Cotation;
New Trading System )
09:30 16:00 : 07:00 09:30 ,
TSE
09:30
(extended hours trading session) 16:05 17:.00
. 16:05 TSE
“ (market wide basis)” ( )

16:05 5 “

r




25

< -4>
(2000 4 1 )
- TSE
07:00 09:30 - 09:30
09:30 16:00
(extended hours| 1605 17:00|- 16:00 16:05 )
trading session)

* . http/ / tse.com/ mregs/ notices/ 956952766_042800-RN -Enhancement-Ext

4) LSE SET S(Stock Exchange Electronic Trading Service)

1997 10 20

SETS  FTSE100

FTSE250
(order-driven) SETS LSE
SETS
SETS
07:50 08:00
(cross)
(indicative uncrossing price) 16) 08:00
“ (reference
price)”
16) 20%

Price Monitoring Extension(PME)
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(continuous auction)  08:00 16:30

5% 5 AESP(Automatic

Execution SusPension)

16:30 16:35 ,
, 16220 16:30 10
VWAP(olume Weighted Average Price)
. VWAP 16:35
17:00
LE L
(Over-The-Counter market,
OTC)
5) ECN
) ECN
ECN

, ECN
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< -5> SETS
0750 08:00 |
. an | 5%

08:00 16:30 5 AESP

16:220 16:30 |- VWAP

1630 16:35 |-
* : http:/ / www londonstockexchange.com/ about/ about_05.asp

ECN Island ECN
Island 2000 10 Nasdaq 15.3% (2000

. 470 , D2 ) 2 ECN

Island  07:00 20:00(EST) 450
Nasdag, NYSE, AMEX

Nasdaq 07:00 09:30
18:30
18:30 Nasdaq

20:00 1 30

16:00

Island
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< -6> ECN
(2000 7 )
ECN
ECN
( )*
' IN Y SE
, . %, 40% )
Instinet ETrade E*Trade: Nasdaqg (189 Reuter Grou PLC
9 -6:30 ter Group
' Nasdaq
Datek 9
Island 8 -8 NYSE e €
( )
) ' Nasdaq 9%
Archipelago 8 -5:15
peiag NYSE “e ) ECN
NYSE AMEX
specialist  Spear,
) Leeds, and Kellogg
, ' 16% )
REDIBook 8 -10:00 Nasdag ™ ) Goldman
Sachs
Goldman Sachs
Knight-Trimark
8%
Brut ' 8 -5:15 Nasdaq @ ) .
200 2 ECN
Srike
Bloomberg
' 8%
TradeBook NA. Nasdaq @ )
. All-Tech
Attain 9 -6:30 Nasdaq N.A. Investments
Nasdaq: 24
24 , X SEC
NexTrade ' 7 "I NYSE NA.
5:15p.m.-9am
7: -8:00 200 i
MarketxT 30 -8 NYSE NA. 2000.2. Day Trading
Nasdaq Tradescape.com
* , 2000, “

* Attain, NexTrade, MarketXT




Island
Island
BookViewer™ . BookViewer™
17
Island
Nasdaq Montage
(Order Handling Rule, OHR)
ECN
specialist
Island Isand Communication-In Protocol
OUCH™ Island
OUCH™ . ( ) . Island
Nasdaq SelectN et
Island
) ECN
1969 ECN Instinet
, ECN “
17) BookViewer® Island
(best bid and offer) (match price)
Nasdaq

Island BookViewer™
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” “ ” . 1990
ECN
ECN . 1997 1 SEC
OHR . ECN
Nasdaq
ECN 2 3 10
ECN
. 2000 2 Brass Utility Strike Brut
, ECN < |I-6> 9
, 3 4
< l-6> 2000 7 ECN
. 09:30 16:00 ,
Nasdaq,
, , <
I-6> ECN Instinet NexTrade 24
, ECN
ECN 98% (
) : 2%
ECN

ECN Idand Archipelago < 7>, < 1I-8>



< -7 Island
2000 1 2001 3
220%
145% < 11-8> Archipelago

1.76%, 1.27%
ECN
ECN

) ECN

ECN ~“

r

ECN

(

(market fragmentation)

18) ECN
ECN
SuperMontage 2002

15

2001

1

Nasdaq

3.8%,

18)

31
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< 17> Island
1 6,692,285 176,039,647 3.80%
2 7,363,597 193,969,694 3.80%
3 6,074,916 200,115,803 3.04%
4 3,111,187 201,215,803 155%
5 3,342,638 176,342,800 1.90%
2000 6 3,754,529 186,582,776 2.01%
7 4,059,794 183,870,567 221%
8 4,505,954 177,379,240 254%
9 4,613,929 233,166,474 1.98%
10 5,121,474 273,258,570 187%
11 4,505,954 256,637,299 1.76%
12 5,881,346 309,266,5511 1.90%
1 5,533,386 374,425,803 2.64%
2001 2 6,419,248 350,692,480 1.83%
3 9,874,697 380,979,259 145%
2000.1 2001.2
000 0o 59,027,301 2,567,845,365 2.30%
2000.1 2001.
000 0013 80,854,631 3,673,942,908 2.20%
* Island
Il-8> Archipelago
pre post/ extended
(pre) | (market) (post) mark et mark et hours
2001.1 | 1,913,244 | 95,779,963 | 1,350,632 2.0% 14% 34%
2001.2 | 1,576,642 | 97,947,293 | 1,193,790 1.6% 12% 28%
2001.3 | 1,964,634 | 115,613,574 | 1,357,361 1.7% 12% 29%
1,818,173 | 103,113,610 | 1,300,594 1.76% 1.27% 2.77%

* : Archipelago




, ECN
( )
(NYSE, Nasdag ). < 7>, < 11-8>
ECN 2 3%
( )1
ECN
19)
, ECN
(limit order)

19)

ECN



2.
NYSE
specialist C
' SuperDot
(order routing)
(market order) (booth)
SuperDot Y (floor broker)”
specialist “
(trading crowd)” . SuperDot
specialist
(
(thickly) ), specialist
20)
SuperDot 1960
1970
NYSE
(large-block transaction) (downstairs)
21)

20) Madhavan, A. Trading Mechanism in Securities Markets, Journa d

Finance 47, 1992, pp. 607-641.
21) NYSE 10,000 . ,
10,000 (floor broker)



(agent)
(counterparty) , ( , principa
) ( )
(upstairs)
NYSE
ecidist . Yecdis

(immediacy) ,

(imit order book)

"

(price continuity)

(fair opening price) i ediaist
, pecidist
(market power) 22) , peddist
(price taker) . specidist  “
(news pending)”
(designated floor officid)
(upstairs) . (Hasbrouck, Sofianos, and
Sosebee(1993) )
22) specialist
(aggregate excess demand function)
, specialist
(uninformed trader liquidity trader)

(informational
signal)
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specialist (position)
specialist
specialist 18%
23)
. NYSE
1)
NYSE SuperDot ( )

"

(Opening Automated Report Service, OARS)”

OARS SuperDot

OARS
(“Common Message Switch” 30,099 )
specialist
specialist :
speciaist OARS OARS

(originating firm)

23) Specialist NYSE specialist



Secialist
(sngle cal auction or batch market mechanism)
. Specialist
Nasdaq
( 13 ),
(public limit order)
specialist (two-sided quotation)
NYSE
specialist “ (standard  limit
order)” “ (percentage or participation order)”
“ 7 specialist
NYSE “
7 specialist
OARS
specialist (post)
24
24) Sofianos and Werner (1997) , (OARS )
(actively)

0.9% , 35%
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2)
< 1I-9> Madhavan and Panchapagesan(2000)
TORQ NYSE
(descriptive statistics) 25 NYSE
< |I-9>
( )
, < 11-9> 9.7%
20%
175% 30
Madhavan and Panchapagesan(2000) < 1l-10>
NYSE
67%
, 33% specialist

(trading activity)

25) Trades, Orders, Reports, and Quotes (TORQ) database. NYSE
, Madhavan and Panchapagesan(2000)
TORQ , 1990 11 1991 1
144 (SuperDot



(I decile)
26) <

[1-10>

< 19> NYSE

(10" decile)

specialist

20%

39

0.8%

(TORQ 11990, 11 1991 1)
( )
30
) ( ) ( ) (%) |(9:30 10:00)
2,721 52 199 4,889 9.7 175
10( ) 21,859 297 489 40,158 54 153
9 2311 57 283 3,872 54 132
8 801 53 18.7 1,709 55 138
7 451 32 223 983 7.0 145
6 329 22 26.0 469 8.6 151
5 346 16 164 241 11.1 179
4 152 11 149 115 152 198
3 61 9 104 59 20.6 242
2 29 6 4.7 24 23.0 26.7
1( ) 6 4 12 4 25.8 36.3
* : Madhavan and Panchapagesan(2000)
* 1990 10 31 )
(decile) 10
1

26) Madhavan and Panchapagesan(2000)

(market capitalization)
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< I 10> NYSE
(2990. 11 1991 1)
specidist system-clearing
(%) (%) o |
66.7 0.8 734 92.1
10( ) 99.3 13 60.1 95.3
9 94.2 05 619 88.2
8 873 0.9 64.7 93.3
7 75.6 11 732 87.3
6 694 0.6 68.5 88.8
5 59.3 08 724 93.8
4 555 04 838 95.0
3 46.1 04 84.0 89.9
2 418 16 83.1 98.6
1( ) 204 0.6 894 91.1
* : Madhavan and Panchapagesan(2000)
* 1 “Specialist (99"

* 2. #

: “Sygem-dearing price”  spedalist
(pure auction price)

. NYSE

1)

NYSE 1991 6 13 Crossing Session
I(CH) Crosding Session [I(CSI)
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) CSl
CS 1600 17:00 . C9 1615
“ (one-side) S (two-side)
“ (Good-Till-eXecuted, GTX) ” QperDot
1700
(matched order) NYSE (09:00 16:00 )
“ (consolidated tape)”
) CSli
CSll 16:.00 17:15 . CSll
(aggregate price)
(cross)
(eligible) 15 NYSE
100
17:15
CslI 3
(T+3) NYSE ~“ (NYSE Daily Saes Report)”  (
CslI )
2)
1999 NYSE NYSE

3%

CS cCSli
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< II- 11> NYSE
Csl CsSlli
16:15~17:00 (45 ) 16:00~17:15 (75 )
- GTX
* : NYSE 1999 Fact Book
1999 Csl 2 5 ,
1998 15 68%
5 1999 9 )
8 3 9 4 1999 . (CS
1998 12 31 1 8 )27
Cal 1999 7 7 B3 8 2 )
5 2 10 29
5
10 29 (W eek) 1 3
(csli 1993 4
5 5 7 )

27) NYSE 1999 8 1



< II- 12> NYSE
(1999 )
csl csli
1998 1,509,000 5,566,300
2,535,600 7,700,000
1999

( 68% )| ( 8% )

1999 8 3 /9444500 10 29 /134,800,000

1998.12.31/ 17,917,400 | 1993.04.05/ 57,063,524

*  : NYSE 1999 Fact Book
< II- 13> NYSE
(1999, , )
Csl csli

1 21341 $10970 | 62445 | $31490 | 83786| $424.60
2 18437 954 | 74543 3790 | 92980 4744
3 19631 1045 | 57193 2044 | 7,6824 3989
4 2.175.0 1243 | 56727 2068 | 78477 4211
5 2,0239 1083 | 101626 5116 | 12,1865 6199
6 21758 1150 | 85998 4375 | 10,775.6 5525
7 25343 1240 | 81684 4000 | 10,702.7 533.0
8 24577 1167 | 71764 3567 | 96341 4734
9 3,009.0 1461 | 7.7402 3830 | 10,7492 529.1
10 37387 1778 | 10,7409 4882 | 144796 666.0
1 34310 1727 | 74845 3700 | 109155 5427
12 28717 1515 | 73729 3504 | 102446 5109
199 | 55356| $12010| 76996 | $382.80 | 102352 | $511.90
199 16389712 | $32,540.00/1,940.295.7 | $96,454.90 | 2,579,266.9| $128,994 90

* : NYSE 1999 Fact Book




< 14> NYSE
(1991 1999; ; , )
CSl CSlli
1998 15123 $76.00 | 55663 | $283.60| 7,078.6 $359.60
1997 3585 $19.10 | 4,1253 | $21340| 4,483.8 $232.50
1996 1389 $6.20 | 2,389.7 | $11730| 2,528.6 $123.50
1995 247.6 $11.00 | 13922 $61.60 1576.8 $72.60
194 189.9 $750 | 13274 $56.40 15173 $63.90
1993 170.2 $720| 38059 | $16090| 3,976.1 $168.10
1992 66.9 $230 | 19704 $8340 | 2,037.3 $85.70
1991 * 139.7 $50 | 1,151.1 $51.20 1,290.8 $55.70
*  :NYSE 1999 Fact Book

*:1991 6 13 Crossing Session

3.
, (dedler)
(bid-ask quotes)
(immediacy)
L .28)
(order-driven)
28) (quote-driven)

(continous dealer market)

. (Madhavan (1992),
(1998) )



(intrinsic value)

18)

(Qquote-driven)

(sufficient statistics)

(bid-ask spread)

(
Nasdaq

SuperMontage

45



46

(supervisory authority) o
)
Nasdaq
29)
. Nasdaq
1)
) Nasdaq
Nasdaq , ,
(communication network) :
. Nasdaq
29) LSE SEAQ 1997 10 20

SETS(Stock Exchange Electronic Trading
Service)



(inside quote)
(best bid-ask quote) ,

09:30 , 1 30
08:15
Nasdaq ,
2000 6 “Trade or Move
Rule” ,
, 5,000
09:30
30) 09:30
1,000
90
) Nasdaq
09:30 ,

(affirmative obligation)

30) Angel, J. and S. Wu, Calling the Open: Price Discovery Evidence from
Nasdaq, Nasdag Working Paper, 2001.
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° . (best bid-ask price)

"

° (practice of displaying only the minimum
required size)”
®” (best execution)” Nasdaq

"

(the stability of the population of active market makers in

a given stock over time)”

" r

] (the role of preferencing) 31)

(signal) ?

(informed dealer)

"

(counterparty) Nasdaq
i Nasdaq

31 (best quoted price)
(in advance)

(best price)



"

(best execution rule)”

(preferencing contract)” ,

, (non-market maker)”

Farrell (1995) “ (communication game)”

Nasdaq
Instinet ECN ,
. “Nasdaq Rule 4613”

(cross) . (lock)

49
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32)

2)

< |I-15> Cao, Ghysels, and Hatheway (2000)
Nasdaq
TAQ(Trades and Quote)
Bridge Information Services
1995 10 1 1996 9 30
N asdaq 50

< |I-15> Cao, Ghysds, and Hatheway(2000)

4 (quartile)
< 11-15> 4
22
47 (d
20 4 84 )
11 3
1,2%
19 8 2 )

32) Nasdag
Nasdag Nasdag-100 Pre-Market Indicator
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S

< - 15> Nasdagq )
(1995.10.1 1996.9.30)
( ) ( )
1,294 22 47 1,887 82 33 110
Q1 ( )| 223 13 20 432 12 20 30
Q2 638 18 33 1,116 33 24 73
Q3 1,269 24 52 2,007 68 38 132
Q4 ( )| 3,048 32 84 3,992 214 49 206
* . Cao, Ghysels, and Hatheway (2000)
< ll-16>
(crossed),
(locked)
34.9%
(crossed: 23.6%, locked: 11.3%).
5
42% ,
0.72
0.30
0.37

33)

Cao, Ghysels, and Hatheway (2000)
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11.7
29.2 . 12:00 ( )
02 0.1(0.1 09:35 10:30 )
1.8(0.9)
< - 16> Nasdaq , Locked/Crossed
(1995.10.1 1996.9.30)
Panel A : Lock ed/ Crossed
(%) () ()
Lock | Cross | Lock | Cross | Lock | Cross| Lock | Cross
. . . . . 292
8:00 - 9:30am. 5,653 111,796 | 113 | 236 | 0.00 | 0.72 11.7 9
9:30 - 9:35am. 621 441 | 25 1.7 0.00 | 0.27 0.6 05
9:35 - 477 253 | 03 01 | 000 | 025 0.9 18
10:30a.m. ’ ’ ’ ’ ) ’
10:30 -
12:00am. 295 116 | 0.1 0.1 | 000 | 030 0.9 17
12:00 -
. . . . .1 1
13:30p.m. 1% 36| 01 00 | 000 | 020 0 0
13:30 -
14:30p.m. 166 32| 01 00 | 000 | 0.18 0.1 0.1
14:30 -
. . . .37 .1 2
16:00p.m. 199 53| 01 00 | 000 | 03 0 0
* : Cao, Ghysels, and Hatheway (2000)
. Nasdaq
Nasdaq 16:00 18:30
Nasdag SelectNet




: Nasdaq (
)
Nasdag . SEC(Securities
and Exchange Commission) ECN
(Specid Sudy: ECN and After-Hours Trading(2000))
2000 1 18
Nasdaq '
2000 1 18 Nasdaq Nasdaq
3% < 17>
, NYSE
N asdaq ECN
< - 17> Nasdaq
(2000.1.18. )
Nasdaq
%
4:00pm - 4:15pm 73.0%
4:15pm - 5:30pm 16.7%
5:30pm - 6:30pm 3.0%
6:30pm - 11:.59pm 54%
12:00am - 8:00am 19%

* 1 SEC, 2000, Special Sudy: ECN and After-Hours Trading



< 1-18> (average
trade size) 3 , 17:00
70%
< - 18> Nasdagq
(2000.1.18. )
Nasdaq

9:30am - 4:00pm 714

4:00pm - 5:00pm 2,242

5:00pm - 6:30pm 496
* 1 SEC, 2000, Special Study: ECN and After-Hours Trading
< 1I-19> Nasdaq

< |I-18>



< - 19> Nasdaq
(2000.1.18. )
N asdaq

4:00pm - 4:15pm 1,994

4:15pm - 4:30pm 469

5:15pm - 100

* 1 SEC, 2000, Special Sudy: ECN and After-Hours Trading
Nasdaq

, SEC Specia Sudy

. < [1-4> Nasdaq

(< 11-20> ).

( TSE, TSE),
(Paris Bourse,
DB AG, LSE SETS).
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2T HAESI0Y)

< Il-4> Nasdaqg : :
(1999.1 1999.6)
5.00 | 300
+3 1 T I
| | —oume e voladiy | o
4m = L &
l /
L1 I s -
300 —'_'.... i A n
! TH]
z2ap 000 00 : A 1o W
] N ] ]
fedn 1] o AL . . s B L I;I
.. b el —— 1 :'_
150 il & " 100
i w .'_ -
100 1 - — 5
| A 050
o= [* I E
nm!—..-ﬂ-ﬁ.'... ' " : i i i i . 4 ' i : S B e | G0
OF SO0 0008: 30 08 000830 1000 1 0301 1001130122001 22003001 330 14:0014: 1 1500 15 30060016304 T 000 T30
L|ZHHE 7+

* : Barclay, Hendershott, and McCormick(2001)

Paris Bourse, DB AG, LSE SETS
, Paris Bourse DB AG

LSE SETS

DB AG
ECN
20:00



Paris Bourse
Euronext 22:00 ( )

LSE

OoTC
Paris Bourse LSE SETS

TSE TSE KSE
. ECN

NYSE
specialist
NYSE Csl, Csll

ECN NYSE
, (2001. 9. 7) ATS NYFIX Millenium LLC
, ECN, PTS NYSE NYSE

NYSE
3

Nasdaq

NYSE )

ECN

34) http:/ / www .nasdagnew s.com/ news/ pr2001/ ne_section01l_256.html|
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< 120>
*
(5:30p.m
5:35p.m)
Paris - 1715am  9:00am |9:00am 5:30p.m -
Bourse :15a. :00a. :00a. :30p. : 53p.m
10:00
- 1300 17:30 2
7:30a.m 850a.m
Frankfurt '
Wertpapier (8:50a.m 9:00a.m, 900am 800p.m
Borse |10 . T 1(8:00pm : 8:00p.m 8:30p.m
(FWB) ) 5 , 845
) p.m
: 9:00a.m . TOSTNet-1:
Tovk 11:00a.m
oyko
Stock g20am 9:00am oot 300pm 4:30pm
Exchange |™"" SR otam 23 [P T FEPM rosTNet-2:
(TSE) - ToSTNet-1 . 12:2Ip.m - ToSTNet-1 8:20am 4:mp_m
300p.m
Toronto
Stock ' . . . . '
Exchange 700am 9:30am |9:30a.m 4:00p.m [4:05p.m 5:00p.m
(TSE)
LSE :
750a.m 8:00am |8: :
SETS 8:00a.m 4:30p.m @30p.m  4:35p.m)
ECN - ECN
8:.00am 8p.m
(Island) P < 16>
Csl: . CS: , GTX
9:30a.m 4:15p.m 5:00p.m ’
NYSE OARS |930am  4:00p.m
csil: -
4:00p.m 5:15p.m
Nasdag [8:00am 930am |9:30am 4:00p.m |400p.m 6:30p.m |
* ECN
* ' 11:00am 12:30p.m ToSTNet-2










KSE 60
KSE “
(08:00 09:00)”

(2000 9 3
).
< - 1> KSE
08:00 09:00 09:00 15:00 15:10 1540
35) KSE : 7
00-5, 2000. 8. ( ) 2001
13 KSE
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2000 8 31

™ 100

KSE

36)

, 1992.

KSE

:36)

09:00



KSE 2000 9 3 (

)
37) i“"
() :
( ) KSE
39)
2001 9 3 KSE
KSE () 2% 8%
37) 2000 9 3 , KSE
( )
« - )
38) () - :
- ()
08:00 A
() KSE 09:00
E%) . 2000 9 3
KSE 09:00
, 08:00 Ys

()



KSE 199% 11

" " " " r

. KSE

2000 7

" (b ask et) "

. KSE

" "

10

(15:10 15:40)
)



1510  KSE
(15:40)
10 ,
( (ADR) 1 )
5
KSE
39)

2)

39)

"

65

"

"



66

(1510) 30 :
5%
(
)
3)

" "

KSE

10



40)

"

(coupled order)

+ 5%

r

40) 5

10

67

r

"

KSE



1996 “

r

, 1998 1%
< |lll-2> KSE
(
1997 | 162,281,513 | 501277 | 031| 830,71 |051| 1,331,548 | 0.82
1998 | 192,845,241 897,819 | 047 1,699,939 |0.88|2597,758 | 1.35
1999 | 866,923,463 | 2,018,397 | 081 2,587,085 | 030 9,605482 | 1.11
2000.1 70,573,819 509,368 | 0.72 | 272,231 |039| 781599 | 111
2 71,721,109 548,205 | 0.76 | 131,925 |0.18| 680,130 | 095
3 80,360,301 557,086 | 0.69 19,737 | 0.02| 576,823 | 0.72
4 45,492429 320,068 | 0.70 45,455 | 010| 365523 | 080
5 45,679,429 269,438 | 059 21578 | 005| 291,016 | 0.64
* “ J 00-5, 2000. 8.
< M-3> < N4> < 15> 199 10 1 11 30
10 (exploratory)
KSE
Vo2 ). 10

78%

10




< - 3> KSE
15:15 15:25 15:26 1535 15:36 1545
72.86 11.86 7.19
1542 235 1.77
1564 2.86 1.77
* 199 10 1 11 30
< l-4> KSE
15:15 15:25 15:26 1535 15:36 1545
28243 282.74 279.63
315.57 448.24 245.89
264 .88 24951 303.75
* 1199 10 1 1 30

69
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"

"

KSE
) A1)
< IlI-5> KSE
1515 |1526 |15:36 |15:15 |1526 |15:36
15:25 | 15:35 | 1545 | 1525 | 1535 | 1545
041 | 041 | 053 | -4575 | -3259 | -050
046 | 059 | 060 | -9022 |-11040| 43.73
046 | 052 | 038 | -18.08 | 1339 | -31.06
* 101999 10 1 11 30
2. 42)
2001 3 28 (KSE )
II( ) ECN r
49 () ECN 2001 11
41) 0 ” " 1
" 10.5 e ,// e e
Vo2
42) ATS “ (

“

1-1



£

2001

KSE

12

"

(crossing system)”

43)

44)
45)

46)

1

, 2001

150

KSE

150

71

ECN i
( ECN)
(Idand ECN )
KSE

) ! 1 1

44)
49)
ECN 46)
PTS)
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15:40 08:00
, () ECN 16:20
21:00
( ) H
1 0.85%, 1 1
0.35% : ()
T+2
< 6> ECN : ( )
( 1 ’ y
)
K SE
( )
1620 21:00
1 0.85%
1 )i 1 0.35%
() T+2
( )

(matching)









(after-hours trading)

(crossing system) C

ECN
. ECN
, 2 3
A7) ECN
Nasdag 2001
4 L
, NYSE
47) ECN I ECN
ECN ECN

NYSE  Nasdag
ECN
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Ccsl CdSl
NYSE Nasdaq ECN
, 1999
Rule 390” 1979 NYSE
, Nasdaq
specialist
. NYSE specialist
ECN
NYSE
ECN
1997 ECN
48) 1979 NYSE 1999
) 23%(46%) . “"NYSE Rule 390~
ITS(Intermarket Trading System) ECN
“NYSE Rule 390”
ECN NYSE 3%
ECN NYSE ITS NYSE
3
ECN NYSE

NASD(National Association of Securities Dealers)

ECN
ECN

“NYSE
NYSE
, ECN
NYSE

49

(  ECN

(
Nasdaq
NYSE

NYSE

ITS

(“double execution risk”)



Paris Bourse

Paris Bourse

49)

V. e
49)
- (
Il
(07:15 09:00)
(inventory or position)
“ (noise hypothesis)” ,
(EST) (PT) 3
( )5
13:00 ,
. LSE
() 1130 , 03:00

NYSE  Nasdaqg
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"

(learning hypothesis)”

(strategic trader)

. Biais, Hillion, and Spatt(1999)

50)
(informativeness)
( )
(competitive) ,
(rational) , (asymmetric information)
(Vives(1995) ). ,
( )

50) Eadey and O'Hara(1987) ,



V. 79

51) (hedge)

52)

Paris Bourse

v (pre-play communication)”

"

v /A7 r (dynarnIC

game theory) ,
(perfect Bayesian

equilibria) (informative)
51) ’ (deadline effect)” :
52) Medrano and Vives(1998) (insider)

(uninformative) ,
tdtonnement

Vives(1995)
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, Paris Bourse

, (evolution)

, Biais, Hillion, and Spatt(1999)
53)

(close-to-close return)

(regression coefficient) 1 ,

0 . < vV-1>
“ (pure noise) i
54
( 1 )
53) 1l Paris Bourse 2001 5 07:1
5 09:00 . Biais, Hillion, and Spatt(1999)
(1991 10 29 11 26 )
0830 10:00 , 10:00

54)



< V- 1> Close-to- Close Return Close-to- Indicative
Return

: Biais, Hillion, and Spatt(1999)
* CAC 40 Index ,

09:30 09:50

10

Biais, Hillion, and Spatt(1999)

tatonnement
55)

tatonnement

55) “Tatonnement” (

)

81
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. Biais, Hillion, and Spatt(1999) Paris Bourse

tatonnement
(
)
2.
(information aggregation)
. Madhavan and Panchapagesan(2000) (designated dealer)
( )
specialist ( )
(single-price opening auction)
56)
NYSE
56) Madhavan and Panchapagesan(2000)
Paris Bourse
(transparency) . Paris Bourse

, Madhavan and Panchapagesan(2000)
KSE



(aggregate excess demand) ©) Walrasian
Secialist
n 2 NYSE specialist
, Speciadist
specialist
(choice variable) . , Specialist
speciaist
, Specidist

SEC(Securities and Exchange Commission)

r "

(price continuity)

r

, specialist
specialist (reputational capital)
57
57) specialist (price stabilization)
(staleness)” . SEC  specialist
? Dutta and Madhavan(1995) ,
specialist

(economic rent) . ,



NYSE
specialist

specialist

specialist
specialist

° (inventory rebalancing)

. peddig

NYSE specialist
, NYSE 18% specialist
58)

VS

I < [1-10>
TORQ “system-clearing price”
R.1%

58) specialist . NYSE
(Madhavan and Sofianos(1997) ).



. “System-clearing
price”  specialist
(pure auction price)

“system-clearing

price”
“system-clearing price”
specialist 66.7%
NYSE
specialist
59)
specialist :
. Madhavan and
Panchapagesan (2000)
, specialist
, Specialist
specialist
(Madhavan and Sofianos(1997) ).
Specialist
59)

specialist
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“ (staleness)” . , Specialist

(arbitrage)
, specialist

, Madhavan and Panchapagesan(2000) NYSE
specialist

specialist

, NYSE

Paris Bourse

, KSE



(cross) (lock)

Cao, Ghysels, Hatheway (2000) Nasdaq

cross lock ,
( , )
Barclay, Hendershott, and McCormick(2001)
Nasdaq
Nasdag I <
[1-16> , . (cross) (23.6%)
(lock) (113% ,
©
cross  lock
i“" (n Oi Se)// i“" (Si gnal)ll ,

. < IV-1> Cao, Ghyssdls,
Hatheway(2000) Nasdaq

(4P cross lock

(overnight information) close-to-close

(14P %)
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<

vV-1>

Cross
?

Cross

lock
(flat)
$1/8 $U4 $5
(%) 10%
(%0)
lock (%)
lock
, Cross
( )
(daily price change)
lock

Cao, Ghysels, Hathew ay (2000)

Cross

<

vV-1>

(positive)



< N- 1> Nasdaq

89

Locked/Crossed

(1995.10.1 1996.9.30)

Lock ed/ Crossed
( )
% $
(%) (©) ()
Locks | Crosses| Locks |Crosses| Locks|Crosses| Locks|Crosses

|4P |
$0 $1/8 760 861 95 10.7 0.0 037 | 124 | 244
$1/8 $1/4 | 509 623 105 129 0.0 036 | 100 | 244
$1/4 $1/2 879 1302 11.2 16.6 0.0 046 11.1 27.0
$1/2 %1 1246 2120 12.2 208 0.0 0.52 9.7 24.7

$1 $2 1278 3217 12.2 31.6 0.0 0.66 9.7 25.0

$2 %% 899 3127 114 404 0.0 0.89 8.3 26.2

$5 102 596 104 56.0 0.0 247 | 130 | 313

* . Cao, Ghysels, Hathew ay(2000)
Greene and Watts(1996)
(earnings announcement)
Nasdag NYSE
Cao, Ghysdls,
H athew ay (2000)
cross lock
Nasdaq

(less-informed)
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cross  lock
cross  lock Nasdag NYSE
. Angel and Wu(2001)
Nasdaq v
(decentralized opening mechanism)”  (
) ’ ) y
Nasdaq ECN
Barclay and Hendershott(2001) , Nasdaq(
) L
ECN ,
ECN

(high signal to noise ratio) ,

(overreact)

(price leadership)

() (credible signal)
: () ”



(coordination game)”

cross lock

Cao, Ghysels, Hathew ay (2000)

™ . cross lock
e Lock , cross lock
, Cross 3
Cross Cross 40%
° (full service brokerage firm) (wholesale
broker)
, Cross
lock
Nasdaq
. Nasdaq
NYSE

, Nasdag ( )
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r

"

Nasdaq

Nasdaq

(Barclay, Hendershott, and McCormick (2001)

Paris Bourse

r

).

Paris Bourse



NYSE
, Specialist
, specialist
. Madhavan and Panchapagesan(2000) NYSE
specialist
Paris Bourse
NYSE Paris Bourse
, KSE
Nasdaq
1 15
Nasdaq

Nasdaq

93



Nasdaq









KSE



98

, 15:00
18:00
(shutting down) 60)
(uninformed trader) (informed trader)
51)
(intrinsic value)
(
).
60) “ (NREE) ” ,
v (Noisy Rational
Expectations Disequilibrium)” (NREE < >

).
61) , :



"

, (trade size
trading volume per transaction),” “
v (order flow)” (market statistic)

(reveal)

(number of trade),”
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"

Equilibrium;

(market microstructure)”

"

(Noisy (partially revealing) Rational
N REE ) )

Expectations



V. 101

2.
, 2001 12
()
(1999 10 11 2 (transaction data))
62) VI
" (V2 .)II
62) 2000 1 12 1
1999 12 . 1 (January effect)
1999 12
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63 (1997) 1980

(specification error)

VAR GARCH
(semi-nonparametric method)

(one-step-ahead)

effect)”)

response analysis)”

63)

1995 KOSPI
1
(1997)
(contemporaneoudy)
¢ (leverage
“ - (impulse

(2001)

84)



(1997)
(1997)

E-GARCH (Exponential-GARCH)

30

25
65)

r

(1997)

21

(1997) “

64) (1997)

65) | (1997)

“

30

”

30

”

21

“

25

103

30
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KOSPI

(1997))

(price duration)

( (1997))
( (1997),
( )

Easley and O'Hara(1992)



O‘i2 = g + Bl(]‘/ §|) + BZ (OF)Il

+ B3(F)i.. + B4 (Size)i., + & G

5. 1)

56)

66)
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2)
1999 10 11 2
KSE
3 . 1999
10 1 , 20
( 60 ) . 60
v (thinning process)” ,
5, 4 51
20
Engle and Russell (1998)
. Engle and
Ru ssell (1998) (interval)
i“" ( ; C)II
67
67) Engle and Russell(1998) c (tick size)
2 2/ 8 . IBM (1990 11
1 1991 1 31 ) :
NYSE 1 8( )

, c 2/8



point) ,

Engle and Russell (1998)

107

time cut-off

< V-1>
< V-1I>
68)
< V-1>
100,000 2,000
40,000 100,000 1,000
20,000 40,000 800
10,000 20,000 500
5,000 10,000 300
5,000 100
68) (300- 200), (300- 200), (300-200)

©”
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"

< V-2> 51
. < V2>
, , , )
) , 4 (quartile)
< V2> '
(observation)”
)1
, 81.8 :
489, 465 50
69)
“ ” 219.2, 129.9, 296
SK-Telecom
).
SK-Telecom 230
100 )’ 14,
0.7, 0.32

69) (1999. 10 11)
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" r

: 47,150, 818,
110 ()
< V-2>
R
A (20 )
32,315
818 30.6 0 69 100 100 100
2912 | 3139 10 130 242 | 3733 | 203009
/10 | 14 48 0 0.18 05 11 223
47,150.3|136,741.3|-4,779,080, 130 | 3,670 | 41,060 |3,773,140
B: (15 )
17,615
489 398 0 0 49 100 100
1299 | 208.7 225 1667 | 40 180 | 6,500
/10 | 032 1.19 0 0023 | 0047 | 014 29
-818.6 | 26,7815 |-1,068,170| -160 -10 100 | 655,860
C: (16 )
9,747
465 R4 0 209 | 462 | 69.1 100
296 320 10 1205 | 200 | 367.1 | 6800
/10 | 07 29 0 001 | 009 05 162
110 | 535885 | -799,500 | -2460 | -100 | 1,090 |2,104,280
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3)
, 6. 1) GMM (Generalized Method of Moment)
1) < V3> < A>
, R?
7 t-
, Ilt_ rr ,
t- 20 , < B>
bootstrap t- 72
< V-3>
®-) , t- 2.0
B
t- ( 80, 53, 62) bootstrap
1 t-
t- (
20, 40, 12) bootstrap t- (- - -042,
70) Newey-West(1987)
GMM . GMM
OoLS )
OLS
71) B t-
t-
72) ’ t- ’ Rz
, 10,000 bootstrap



V. 111

-1.55, -0.95) 73)
Bs
1 t-
KSE
1 1 B 1
t- ( , 90, 60)
bootstrap t- ( , 5.37, 2.34)
B
KSE ,
Easley and O'Hara(1992) ,
(Easley and O'Hara(1992)
73) t- B -
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)
< V-3>
< A>
a B1 B B3 B4 R 2
A:
( ) 6.32 0.008 |-497E-05| 2.36 -0.005 0.06
®) 4.80* 5.38* -0.08 2.88* -043 -
t- 20
85 90 5 80 20 -
B:
( ) 6.54 0.003 |-241E-04| 15.82 -0.014 0.08
®) 3.26* 2.32* 0.17%* 255* -1.61 -
t- 20
73 60 0 53 40 -
C:
( ) 3.85 0.004 |-7.26E-05| 50.38 -0.007 0.09
®) 241* -1.81** -081 3.79* -097 -
t- 20
56 38 6 62 12 -
*: 95%

Kk




< B>
a B iz B B R 2
A:
6.32 0.007 |-494E-05| 234 -0.04 0.05
t** 4.81* 537 -0.08 2.88* -042 -
B:
6.77 0.025 |-2.65E-04| 1642 -0.014 0.07
t** 3.19* 2.34* -0.09 2A40* -155 -
C:
3.82 0.006 |-859E-05| 50.86 -0.007 0.10
t** 2.33 1.67 -0.60 3.93* -0.95 -
*. (bootstrap ) 95%

**. Bootstrap

74) ACD(Autoregressive Conditional Duration)

113

(exploratory analysis)

74
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1

(2001)



KSE

115
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V.







VI.

09:00

75)

ECN

(2001)

.75)

08:00
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KSE

Nasdaq
Nasdag-100 AHI(After-Hour Indicator)

(Pre-Market Indicator)

Bourse

(perfect Bayesian equilibria)

Nasdag-100 PMI

Paris

(informative)
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, Biais, Hillion, and Spatt(1999)
( )

Cao, Ghysels, and Hatheway(2000), Madhavan and
Panchapagesan (2000)

HTS(Home Trading System)

, (front office)

Barclay and
H endershott(2001)
ECN ,
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KSE

KSE, ()

2001 9 3 ( - )

100 3

09:00



Y

r

15:10

10

"

1540

ECN

30

123

KSE



124

"



r

125

”

.76)

"
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7N

76) ( )

77)
externality)

, 2001.

ECN

(network

”
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2 8 8 : “ v
1
8
162
( 7 7 )
36 4(
)1l 9 “
( )
15:40 08:00
KSE ()
( )
KSE
78)
78) ECN ,

ECN
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