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sbds & A A A LM(Lagrange Multipher) &, 5t &

RMAT BERBACKALEL » A E &7k
HIBETHwT

H,: Ax, =AY, (B)-u ey

H. @ Ax =AY, (B)d, (B )+ AX.. (B )y (By -1 (2)

Bk o HBEAHB(B P PIEM(Y )b Lo

v 48 Hansen#2Seo(2002)# & i3t % 4 ¢

LM(B.7) =vect A (B, 71— A4, (B, YW (B +V.(By) xvec A (B, 1) - 4(B.7H

i

Fa

V(ﬁ 7)=M,(B.y) QB yIM(B.yy =12
M(B.y)=1®X,(B.y) X (B,y)i=12
QBN =CB.7)SAB.y:i=1.2

KF XE AX.(p)d,(p.y)Z &G F (stacked
Wmm%#ﬁuwrﬁ®&Jmmwﬂ%%ﬁ%ﬁ
Fi5et X vecd (B.y) B3R £ 15 EIE R Bl E 3 PAY#

X, (B)d,(B.y) 2 @ ut R G E4EH A8,y
A2 vecd(By) 2 £ 2 m R - % Plovh A
foo TRANH AR ToHRMAHE BiPTR
A(DAF2 A PR BREZT L& FIRE
C B LRSI RS

SupLM, = sup LM(B.7)
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Hansen#v Seo(2002)3% £| 44 Bl i€ 12 F & 3K $ei% (fixed
regressor bootstrap) BA & # £ 3 #t7#% (residual bootstrap)
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FRAEOZESTHERP T ¢

— ~ BB{R48E (Unit Root Test)

A REEARLE A2002417458 £2006&124298
S:‘FFFEI BAZZFHRH D » NVIMENKD2IE ## K
WHT3 2528 2 5T P FATEAT A o

AEREGY R EMIET Y AB i EED
oo LBERUBRMTHETE &E B AR ER -
A X {E A ADF% - PPi& B KPSS:ix i# 47 4 NVIIME#L
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FMEAER HEB—EEFZZANZRTE  TF
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NVIM#NK225z 4547+ S —F AL L4502 R
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4-1:
F4-1 NK223mNVIIM B £ 45 2
\DI PP i
@ Vi 1-S1a LM-S
Levs i Level differen Differen
NK225| 1366998 |-1311721%%%| 1364194 .28287987** 0432

NVIM -1424452

SIR 17623 1411305 407 5307

DA {EAIARLDDY PR T H AR IEDEC - HRE A 1L S 000,

— - [O=E3EFFER (Vector Autoregressive Model)

Sims( 1980';55}1 r‘]wg AfHmEEAEA o HEHEASHE

oA BGRERAF 2N AEH - dANVIME
NI\Z%J‘J AUDAF » 8- REFPHAAVARRE » &£
LogL + AIC(Akaike information cniterien) » SIC(Schwarz
information criterion) ¥ 4 4% SR RAZE LT - R
Bim AR ASH -

JE——

HEE4EE| (cointegration test)

AAREE—HEF 0 RBFEHHNVIIMBENK22 2
PARMGR A R T o AT EHT)  AE SRR

£42 mBBEBNMEEZEF AR
Lag Logl AIC SBC
| -6271124 23 88522 23 88623
2 6263259 4 23 85385 2383754
3 -625962 2 23 84377 23 84613
4 -H25802 .4 23 84057 2384361
3 6238553 23.83977 23.84348
6 -625822.5 2383912 2384351
7 -H255806 23,8389 23 84417
8 -H25784 8 23 8391 23 R4464

BLI(D » b B R 0 A RET R AT NVIIML
NK2252 F B/ £ 44474 1% » 15454 21 4% A Johansen
(1988, 1991 2 AR E T ik -

HEPVARZ i B SR - A ESHGHEL
BERT  REMRBZENUMELZ G EREGEM

g+ 2 AICHSBCH MEARA] - o RI-257F » £
WA SR B AT o Mt P B RS2 B L
5 EAUSBCM A R B ERRGHEL NS
ﬁﬁ e

EE KGNS f;é'TiEﬁ‘Johansen{lQSS, 1991) gt
REZHME T EUR R REMERT 2R E5GE
#u,ﬁj s M BR A R £4-3

# 4-3 Johansendt 8244 0 45 R

& g AEaifa Trace #5 SU%EE Y1 p-value
Hyy=0 0018247 Q67 6097 15.49471 0.000]*=*
H,wy =1 0.0000132 0.691221 3841466 0.4307

Max-Eigen
S g EE X Rl S%elR A p=value
statistic
H,:y =0 0.018247 966.9183 14.2646 0.0001%%*
Hy:y £l 0.0000132 0.691221 318414066 04507

EOYHRSAHARROL D MR IFKR0.05 D MK SR H K001
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Rk G &t A £33 8 (H. ¢ linear autoregression" £
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BHESERAGERAGCEHITELER TR £
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Ln(B,7) = Ln(4,(B.7). 4(B.7).3(B.7). B,7)
B _np
= 2log|):(ﬁ,]’l| 5

MLEB,?) TE £ 546G P2 ¥ SR
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> Hansendv Seo(2002):2 347 & =4 (B,y) 45 Z5& 3t (grid
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BAR() 234 -

FA-4PE M ESWLMMm T &R
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ANVIIM, =t +oqw,  + Y, p ANVIIM, ,+ Y B, ANikkei, , +&,.w,, >

pal

pal

L L
ANikkei, = i, + oW, + z Py, ANVIIM | + 2 B, ANikkei,_, +&,.,w,_, >7

1
ANVIIM, = 1, + 5, + ¥ p, ANVIIM _,
=l

ANilkkei, = u, +or,w
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el
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el

L L
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=

451G FREG ERAUSHER

PanelA B —E3& (w_ >v)
ANVIIM  =---(i=1}) ANikkei, =---(1=12)
coefficient { statistics coefficient t statistics
0 0.017615133  5.10353*** | 0.000002132 0.016548774
o, 62.27243445  13.9499%** | 0.131503807 0.731856905
i -0.05934628 -0.58759186 | -0.13177175 -11.9911%%*
P 0.082129742 0.71844554 | -0.06168807 -6.29657***
P 0.187523295 1.83181952* | -0.04446701 -4.75563***
Pis 0.206338918 2.07140511* | -0.00023086 -0.86009975
Pis 0.134936850 -1.36611311 | 0.001909226 0.21539019
Bis -0.00389432  -0.82703393 | -0.00002445 -0.04480986
B -0.09955537  -9.73205%*% | -0.00085465 -1.7673146%
M3z -0.05390578  -6.54896*** | -0.00023086 -0.50310886
Biy 0.04129154  -5.84058*** | -.0,00032339 -0.75171811
Bis -0.04690904  -5.22911*** | 0.000252455 (0.587843479
PanelB H—_E#&k (W_=7)
ANVIIM, =--+(i=1) ANikkei, =+ (1=2)
coelTicient L statistics coefficient L statistics
n 0.01322703  2.697555** | 0.000186946 0.665472936
a, -10.8888454  -0.713787 | 0.627680634 0.744059093
Pis -0.32918916  -3.36265%** | -0.25511895 -23.4708***
Pi -0.0745088 -0.9500888 | -0.15468304 -15.5733%%*
Pis -0.07448972  -0.8949275 | -0.08213546 -8.76798***
Pia -0.0108375  -0.1478534 | -0.04587443  -5.3652***
Pis -0.11143401  -1.5539850 | -0.02766799  -3.3590%**
B3y -0.02719317  -2.516615** | -0.00029887 -0.35941266
B2 -0.01336678 1.6389367 0.00070653  0.91809947
Bis 0.027282918  3.22084%** | -0.00023616 -0.33766826
Bia -0.01083753  -0.14785341 | -0.00033811 -0.51628144
Bis 0.01211294  -1.55398504 | 0.00029797  0.49260343
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F 4-6F7 4 A 4T 2 —[& 3 Granger causality #:#]

Panel A, Regime I (#_ >%)

B &R F-Statistics p-value

NK225 does nol Granger cause NVIIM - F(3,32670)=2.126751%*  0.0300003**

NVIM does not Cranger cause NK225 F(3,32670)= 1.1682573  0.31399979

Panel B. Regime II (¥ <7 )

oA kv F-Statistics p-value

NK225 does not Granger cause NVIIM - F(3.37467)= 3.2215%%*  (L.00115%**

NVIIM does not Granger cause NK225 F{3.37467)= 0.494729  (.860894

i RABAE AT 0.1 5 RS AE 0.05 5 R F AL 0.00
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NVIMA hd s Zasmaien Rey PH5ALER
Hirpwz 2 BEBa e A Bz BAali
BEZARER  AOARETH LAGERAHE
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Direct Market Access
* Fast, low-Cost access to execution venues
for the buy -side (low- touch or no-touch)
Self-directed
+ Multiple financial instruments incl. equities,
+ futures, options, and forex

Traditional Institutional Business
[ High-touch

[ Lowvolume

I High-value

[ Hand placed

[ Sell-side controlled

Price aggregation and order routing

+  Common access o multiple execution points

= Smart order routing

= lor competitive markets (US equitics and
option markets)

*  Lava (Citigroup). Sonic (BNY Brokerage).
Direct Access Financial (Bank of America)

Fast pipes through sell- side to execution venue
« Sell-side offers connectivity and low -latency
access to markets
“Pure DMA - risk management is done
« asynchronously and in parallel
+ Sell -side infrastructure must be optimized

4 2% [BM

Algorithmic Trading
~ Low-+ouch

High volume
~ Electronic

/ ~ Buy-side controlled

Sell-side is losing

Divergin
control and revenue aing

\ Cross Networks

_ High+touch

_ Low volume

_ Electronic

~ Buy-side controlled
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