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<3 1> Y¥E NIKKEI 2254152} 1010 =) o]#}-&9] A&
A 2011 39 119 "R A

7] Eds s
NIKKEI 225 A5 2011. 2. 3 ~2011. 3.10 25
100 =7 o2& 2011. 2. 3 ~2011. 3.10 25

B. 2011 3€ 11¥ A7 &

7] 2 g
NIKKEI 225 A= 2011. 3. 11 ~ 1996. 4. 15 25
108 == o|A}& 2011. 3. 11 ~ 1996. 4. 15 25

3.2 9T+EY

7t AFAEY AAE A AR ¥

NIKKEI 2252} 100 4)) o]2H&-9] AJA|Eo] B92s 7= BIAA ] AlAIES]
A5 TR AL AR v sl FE2Q FES X o EAEE
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. VAR 2.3

AL |3 AR B(VARE F)L o do] e A 24& flel 9549 345
A% 2011 3¢9 112 A3 A oiAI A1 2011 2¢ 3 78] 2011 34 109
7FA] 25709 AFE9} 2011 3¢9 119 A8 & x|zl $21 2011 3¢ 119 FH 2011
49 159 71A] 257 % 502] NIKKEI 22525} 108 =73)] o] A& AHZ Aol|A] o] 82
VARE Y- th5-9] 213} 2t}

AS] & [P M Gl |8 Cst| _ _ | Css Cab
[ABf]_f; [Azn )‘221} [ASFI Mlﬂ]+ [CJ+ th] E]-’ [ebf} N(Oilt)’ = [Csbcbb
4. ASAT AR
41 712%A 4 4 ZAFAEA
NIKKEI 2252|429} 10 4] o]21&7ke] g5 =S vlal #4517 Mol ARg-g 7}

[}
AgEe] 58S 712EAT T4 Tl AvEsten, O i) < 2> 712FA B4

=

AN ek

<E 2> 7|Z%A A

A 20113 39 119 AR A

W X Y V4
Mean 10626.86 3.897200 -0.000680 -0.005540
Std. Dev. 128.4410 0.106557 0.010793 0.011516
Skewness 0.313137 -0.656000 -0.791720 0.111659
Kurtosis 2.101625 3.419955 2.380226 3.467276
Jarque-Bera 1.249269 1.976761 3.011847 0.279394
Probability 0.535457 0.372179 0.221812 0.869622

Observations 25 25 25 25
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B. 2011 3¢ 11¥ diAA &

\\% X Y Z
Mean 9532.857 3.697600 -0.002820 0.001539
Std. Dev. 311.1214 0.043996 0.031749 0.009577
Skewness -0.955250 -0.740630 -1.548600 0.235337
Kurtosis 5.449994 4.165762 7.304320 2.882098
Jarque-Bera 10.05464 3.701150 29.29142 0.245244
Probability 0.006556 0.157147 0.000000 0.884598

Observations 25 25 25 25

) W : NIKKEI 225 A= Y @ 2% NIKKEI 225 A5 X @ 1043 =3 o] RS,
Z . ZHE 108 =) o|AkE

WEde A715 Uehlle A F E20a9] 4920114 39 119 2 92 gix
Zol|= NIKKEI 225A)52] 2127} 108 =23]) o]#8-2] TFAxIRE T 2 YER} NIKKED
057)%=2] MEA o] 101d 23] o] A}-0] MEART} 2o 702 UERtor) BolE NIKKE
225A420] TFAA7} 109 23] o] Ah&e] EFEWAHT A ek} NIKKEL 2257)5-¢]
HEA0] 100 A o|R&o] WEART H& Ao= Uehtt

NIKKEI 2257579} 106 =53] o]A-&:71e] A= <3 3> A0 B4004] B ke
o] ddAla= 2011 38 119 AT I oA A5 0.1755289] ZFEEA o)A
-0.3678919] “JHAAE WskE As HofFal glrk

<3t 3> A 24

A. 2011 39 119 oiRR A

NIKKEI 225 A4 103 == ojAE
NIKKEI 225 A4 1.000000 0.175528
10d =4 o]A}& 0.175528 1.000000

B. 2011'd 3¢ 11 oA &

NIKKEI 225 A4 10d =) o]A}&
NIKKEI 225 A4~ 1.000000 0367891
100 == oJx}-& -0.367891 1.000000
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42 @923 FHE A9ER 24

NIKKEI 22521579} 1010 ==l o]2k&-2] 7 AlAIgo] P82 78S m2eX] HESH)
5te] 2+ ¥l el ADF(Augmented Dickey Fuller)2} PP(Phillips and Perron) 9912 A8S
AABFATE NIKKEI 225778} 108 74f o] 2ks 2 Wisro] @9l 823 ok <i£
4> 92 A8 2ok

<3 4> @92 23

A. 2011 39 119 "R A

ZHE | NIKKEI 225 A4~ [ 101 =53] o]A&-| Critical value of ADF | Critical value of PP

ADF -1.886579 -0.478284

PP 2354852 0771614 1% @ -3.7497 1% : -3.7343

A & | NIKKEI 225 A= |10 4] o] &}& % o -2.9969 5% : -2.9907
ADF -3.776990 22072628 10% : -2.6381 10% : -2.6348
PP -4.634016 -3.880038

B. 2011 3€¥€ 119 gix|7 &

ZHE A | NIKKEI 225 A= | 10 =2 ©]A}&- | Critical value of ADF | Critical value of PP

ADF -2.979672 -2.838488

PP -3.591682 -3.882219 1% : -3.7497 1% : -3.7343
A B | NIKKEI 225 A5 | 109 =) o]&}& 5% : -2.9969 5% : -2.9907
ADF 29761951 -5.406273 10% : -2.6381 10% : -2.6348
PP 5472821 -5.992867

NIKKEI 225259} 100 =73 0]/ |&-2] rmo) ARt 7} wigol] st o9l 7A%2
I BE FEHSE O92o] ks AT VRIS 712k Eeke vh, 13} ARG
eI 7S Ao R VZskE AR vERTh

NIKKEI 2252|572} 101 =73 o] z}& A|A|G3tel] 3239 EAAR-E B3] 18k
Johansen®] FHEARL Gk, 11 A} BA7IZPER Fol5F 5% AxME 0§53
THE A Avks veel <# 5> TAE A% 2

FAE 779 A3} 20110311 thA]

] = LU l\:_;
ol 17he] B AL EAIFe] BAAIT. YuHEOR BF FHE WAL AT
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&

e AL T WGl A7) BAL EATE ofnlRTh 2 NIKKE 2254429} 109 23]
ol 7tel] FAETAP} EAFCHE 2 NIKKE 259 106 23] ojx18e] 45 wadol
o

Ho AR vdit stk

<3 5> 4T A%

A. 2011 39 1Y XA A

NIKKEI 225 A=} 10838 =2 o]&}&-
2R A g =
Likelihood Ratio 8.754623 18.74139

B. 2011 3€ 11¥ X7 &

NIKKEI 225 A|&=2} 10 =3l o]z &
2 A 2HE &
Likelihood Ratio 29.20432 71.10161

) 5% critical value : 15.41

43 VAR E3< o83 A3EH
VAR B3 53 Ae] S 98 Aol it A Wl s17] s e
o] PR FANSUFE U Wil ArkFeste] Bupse 43
<3 6> VAR w47 2tk
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<3 6> VAR 4

A 20113 39 119 AR A B. 2011 3€¥€ 11¥ Xz &
- & Y Z T % Y Z
YD) -0.09718 0.400311 Y(-1) -0.27961 -0.03172

(-0.23989) (-0.23774) (-0.10238) (-0.06106)

[-0.40510] [ 1.68384] [-2.73126] [-0.51946]

Y(-2) -0.28764 -0.13639 Y(-2) -0.03383 -0.10497
(-0.25276) (-0.25049) (-0.09836) (-0.05867)

[-1.13800] [-0.54447) [-0.34393] [-1.78926]

Z(-1) 0.100647 0.104981 Z(-1) 0.793304 -0.25387
(-0.22335) (-0.22135) (-0.34093) (-0.20334)

[ 0.45062] [ 0.47427) [ 2.32690] [-1.24851]

7(-2) 0.17772 0.295223 7(-2) 0.386972 -0.51144
(-0.21440) (-0.21248) (-0.33122) (-0.19755)

[ 0.82890] [ 1.38942] [ 1.16832] [2.58894]

C 2.78E-05 -0.00282 C 0.003178 0.001406
(-0.00276) (-0.00274) (-0.0030) (-0.00179)

[ 0.01006] [-1.03131] [ 1.05908] [ 0.78562]

%) Standard errors in ( ) & t-statistics in [ ]
)Y : XHE NIKKEI 225 A, Z @ 2HE 108 Z4) o)Ak
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<E 7> AV B
A 20119 39 11 iR A
Response of Y: Response of Z:
Period Y Z Period Y Z
1 0.011445 0.000000 1 0.002137 0.011139
2 -0.000900 0.001121 2 0.004806 0.001169
3 -0.002340 0.001988 3 -0.00079 0.003860
4 0.001261 8.06E-05 4 0.000521 0.00139%4
5 0.000464 0.000246 5 0.000647 0.001047
6 -0.000250 0.000306 6 0.000236 0.000609
7 2.95E-05 0.000147 7 5.24E-05 0.000462
8 0.000116 5.25E-05 8 0.000121 0.000245
9 1.71E-06 5.95E-05 9 7.07E-05 0.000163
10 -4.97E-06 3.91E-05 10 2.80E-05 0.000106
B. 2011 3¢¥ 11 dixz &
Response of Y: Response of Z:
Period Y Z Period Y V4
1 0.014082 0.000000 1 -0.00219 0.008108
2 -0.005680 0.006432 2 0.000110 -0.002060
3 0.000350 -0.000290 3 -0.00021 -0.003830
4 -2.57E-05 -0.003970 4 0.000581 0.001359
5 0.000377 0.000716 5 -7.85E-05 0.001770
6 5.79E-05 0.001864 6 -0.00029 -0.000750
7 -0.000290 -0.000460 7 7.15E-05 -0.000850
8 2.40E-05 -0.00090 8 0.000131 0.000418
9 0.000135 0.000270 9 -4.06E-05 0.000404
10 -1.99E-05 0.000437 10 -6.36E-05 -0.000230

) Y : 2HE NIKKEI 225 A5, Z -

A2 1049 =) ol
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<ad 1> FAYE 1=
A 20113 39 119 AR A

Response to Cholesky One S.D. Innovations + 2 S .E.

Response of Y to Y Response of Y to Z
020 020
015 015
0107\‘\\ 010
‘\\ J—
005 AN\ N 005 |
\ S .
000 A 000 & e
-.005 -.005 - T -
010 T T T T T T T T 010 T T T T T T T T
1 2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Response of Z to Z
015
,
010 N X -
005 4\ \ 7 N
\ ——
000 4 —
\\-//,— e ——
005 -
010 T T T T T T T T 010 T T T T T T T T
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
fe) o S
B. 2011 3¢ 11 tiAK &
Response to Cholesky One S.D. Innovations + 2 S .E.
Response of Y to Y Response of Y to Z
.02 .02
01 LY VAN
/ \\
/ P
7 N, B, .
00 00 = = —
o P T
-.01 -01 S~
T T T T T T T T T T T T T T T T
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Response of Zto Y Response of Zto Z
012 012
.008 .008
.004
.000
, -.004
-.008 T T T T T T T T -.008 T T T T T T T T
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

)Y : A5 NIKKEI 225 A%,

Z : 103 =A) o]x}s
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golgk Aol X9 g ] jigo] TR B o590 o= A% S vA=THE
FABR= WPE Q) of| =9 a}e] Balal(variance decomposition) AT <3 8> FaMREa] A7)
2.
<3t &> WA £4
A 20119 3¢ 11 oA A
Variance Decomposition of Y: Variance Decomposition of Z:
Period S.E. Y Z Period S.E. Y Z
1 0.011445 | 100.0000 | 0.000000 1 0.011342 | 3.548469 | 96.45153
2 0.011534 | 99.05529 | 0.944705 2 0.012373 | 18.06619 | 81.93381
3 0.011936 | 96.34304 | 3.656957 3 0.012985 | 16.76908 | 83.23092
4 0.012003 | 96.37904 | 3.620962 4 0.01307 16.71093 | 83.28907
5 0.012015 | 96.34388 | 3.656124 5 0.013128 | 16.80699 | 83.19301
6 0.012021 | 96.28308 | 3.716924 6 0.013144 | 16.79766 | 83.20234
7 0.012022 | 96.26876 | 3.731244 7 0.013153 | 16.77827 | 83.22173
8 0.012023 | 96.26727 | 3.732729 8 0.013155 | 16.77948 | 83.22052
9 0.012023 | 96.26492 | 3.735084 9 0.013157 | 16.77930 | 83.22070
10 0.012023 | 96.26390 | 3.736103 10 0.013157 | 16.77858 | 83.22142
B. 20114 3¢ 119 XA &
Variance Decomposition of Y: Variance Decomposition of Z:
Period S.E. Y Z Period S.E. Y Z
1 0.014082 | 100.0000 | 0.000000 1 0.008399 | 6.813175 | 93.18683
2 0.01649 | 84.78521 | 15.21479 2 0.008648 | 6.442287 | 93.55771
3 0.016496 | 84.76514 | 15.23486 3 0.00946 | 5.431174 | 94.56883
4 0.016967 | 80.12705 | 19.87295 4 0.009574 | 5.669545 | 94.33046
5 0.016986 | 79.99440 | 20.00560 5 0.009737 | 5.488410 | 94.51159
6 0.017088 | 79.04313 | 20.95687 6 0.00977 | 5.537177 | 94.46282
7 0.017096 | 78.99285 | 21.00715 7 0.009807 | 5.500705 | 94.49929
8 0.01712 | 78.77490 | 21.22510 8 0.009817 | 5.507626 | 94.49237
9 0.017123 | 78.75662 | 21.24338 9 0.009825 | 5.499907 | 94.50009
10 0.017128 | 78.70527 | 21.29473 10 0.009828 | 5.50084 | 94.49916

) Y : AR NIKKEI 225 A7, Z : 2Rt 10 =53] o]2H&
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o)
5, 1;]% _ﬁtﬂ-

o] A7= 2011 39 11 A A thR|Rlo] Ui F2A1Pe] RA|5E2] NIKKEL 225414
oF AAAPEE] 1008 =32 oY F 7HA] g8 vR Y EA sk
oA FAE e IE Al%}ﬂ JaFe o] AxE BAlelualst =Rolth webA 2011
3¢ 1Y DA A tix|Rlo] Y&
3| o|zH&e] T 8RB 1FEA e} FE
AAIE S or 5 AR PR A=
2 Oﬂ%t— T4 03_? PH A2 AHS ARESIaL v 2317 AHS Fsie
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An Empirical Study on the Effects between Japan Stock Market
and Bond Market Around 20110311 Earthquake in Japan

This study is an empirical study on the effects between the NIKKEI 225 stock market and bond market around 20110311
earthquake in Japan. We examine the interdependence of the NIKKEI 225 stock market and bond market around 20110311
earthquake in Japan for 50 daily data from February 2011 to April 2011. We employ impulse response function based on VAR
model as well as variance decomposition after unit root tests and cointegration test. The finding that many macro time series
may contain a unit root has spurred the development of the theory of non-stationary time series analysis. Engle and Granger
(1987) pointed out that a linear combination of two ro more non-stationary series may be stationary. If such a stationary linear
combination exists, the non-stationary time series are said to be cointegrated.

This research showed following main results. First, from basic statistic analysis, both the NIKKEI 225 stock market and
bond market around 20110311 earthquake in Japan has unit roots, Second, there is at least one cointegration between them.
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