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2.1

1.

2.

3.

1 3

2 HHI(Herfindahl-

Hirschman-Index)

1 3 3

Xi (i = 1, . . . , N)

XT
*2 ρ

DR

DR =
XT∑N
k=1Xk

(2.1)

DR = 1
√
ρ

0

*2 (4.12)

4



－��－

0 50 100 150 200 250

0.4

0.5

0.6

0.7

0.8

0.9

1
D
i
v
e
r
s
i
f
i
c
a
t
i
o
n
 
r
a
t
i
o

Number of exposures

ρ=0.4
ρ=0.1

3:

L

E[·] V [·]

V [L] = V [E[L|X]] + E[V [L|X]] (2.2)

X 1

E[L|X] X V [E[L|X]]
2

3 2

ρ = 0.4

30

ρ = 0.1 70

ρ = 0.4

3 1 ρ = 0.1

3 2

5



－��－

15% 28%*3

2.2

1 3

P (Ω,F , P ) Γ

X1, X2 ∈ Γ X1 +X2 ∈ Γ a ∈ R
aX1 ∈ Γ b ∈ R X1 + b ∈ Γ Γ

ρ : Γ→ R
X1 X2 2

VaR

2 ρ ρ[X1]

ρ[X2]

Xi > ρ[Xi], (i = 1, 2)

ρ[X] 1 *4

(X1 +X2 −
2∑

j=1

ρ[Xj ])+ ≤
2∑

j=1

(Xj − ρ[Xj ])+ (2.4)

2

*5

Artzner (1999) Szegö(2004)

1. X1, X2 ∈ Γ X1 ≤ X2 ρ[X1] ≤ ρ[X2]

*3 Dikamos and Aas(2002):28% Ward and Lee(2002):22% KSW(2001):15%
*4 [ ]dj = ρ[Xj ] (j = 1, 2), d = d1 + d2

(X1 +X2 − d)+ = ((X1 − d1) + (X2 − d2))+

≤ ((X1 − d1)+ + (X2 − d2)+)+

= (X1 − d1)+ + (X2 − d2)+

(2.3)

*5 X ρ[X]

max(X − ρ[X], 0) = (X − ρ[X])+

6
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2. X ∈ Γ, a > 0 ρ[aX] = aρ[X]

3. X ∈ Γ, b ∈ R ρ[X + b] = ρ[X] + b

4. X1, X2 ∈ Γ ρ[X1 +X2] ≤ ρ[X1] + ρ[X2]

5. X ∈ Γ, λ ∈ [0, 1] ρ[λX1 + (1− λ)X2] ≤ λρ[X1] + (1− λ)ρ[X2]

6. X1, X2 ∈ Γ ρ[X1+X2] = ρ[X1]+ρ[X2]

1 4

Dhaene (2008)

2

ρ

ρ[X1 +X2] ≤ ρ[X1] + ρ[X2] (2.5)

X1 +X2

ρ[X1 +X2] 2 ρ[X1] + ρ[X2]

2 ρ[X1 +X2]

2 ρ[X1] + ρ[X2]

(2.5)

(X1 +X2 −
2∑

j=1

ρ[Xj ])+ ≤ (X1 +X2 − ρ[X1 +X2])+ (2.6)

2 ρ[X1 +X2]

ρ[X1] ρ[X2]

Danielsson (2005)

(X1 +X2 − ρ[X1 +X2])+ ≤
2∑

j=1

(Xj − ρ[Xj ])+ (2.7)

7
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(2.6) (2.7)

2.1 *6

2.1 ( ). 2

P [X1 > ρ[X1], X2 > ρ[X2]] > 0 (2.8)

(X1, X2) (2.6) (2.7)

ρ

ρ[X1 +X2] = ρ[X1] + ρ[X2] (2.9)

2

*7 2.2

2.2 ( ).

2 ρ 2

(X1, X2) (2.7)

*8

E[(X1 +X2 − ρ[X1 +X2])+] ≤
2∑

j=1

E[(Xj − ρ[Xj ])+] (2.13)

X

2

VaR

*6 Dhaene (2008)
*7 Dhaene (2008)
*8 [ ](X1, X2) V [Xj ] = σ2

j V [X1 +X2] = σ2 2

Z Xj = σjZ

E[(Xj − ρ[Xj ])+] = σjE[(Z − ρ[Z])+] (2.10)

E[(X1 +X2 − ρ[X1 +X2])+] = σE[(Z − ρ[Z])+] (2.11)

σ2 = V [X1 +X2] = V [X1] + V [X2] + 2corr[X1, X2]V [X1]V [X2] ≤ (σ1 + σ2)
2 (∵ corr ≤ 1)

∴ σ ≤ σ1 + σ2 (2.12)

(2.10) (2.11) (2.12) (2.13)

8
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*9

2

1

1

1

1 17

IFRI/CRO(2007)

2

(2010)

1 2

2 1

VaR

*9 (2010)

9



－��－

1:

(2010) 180 8-2

2: (%)

79 7 10 4

72 9 11 8

63 8 20 9

10 28 32 30

40 6 18 36

22 39 36 4

IFRI/CRO(2007) 19 17

100 101

10
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1

IFRI/CRO (2007) 3

61% 10%

29% Oliver, Wyman &

Co.(OWC) 2000 KSW(2001) 3 )

9 53%

21% 26%

Capital Market Risk Advisors(CMRA(2001)) 3 38

6 CMRA(2001)

3 55% 17%

28%

100% 5

3: %

IFRI/CRO OWC CMRA

61 55 48 55

10 20 21 17

29 25 31 28

IFRI/CRO(2007),KSW(2001), CMRA(2001)

4

i(i = 1, . . . , l) j(j = 1, . . . ,m)

Xij (i = 1, . . . , l; j = 1, . . . ,m) k(k = 1, . . . , n) (n = l × m)

α = (α1, α2, . . . , αn)
T (∑n

k=1 αk = 1 ) Y = (Y1, Y2, . . . , Yn)
T

αkYk (k = 1, . . . , n)

Z

Z =
l∑

i=1

m∑
j=1

Xij =
n∑

k=1

αkYk (n = l ×m) (4.1)

11
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Yk (k = 1, . . . , n) Yi Yj (i, j = 1, . . . , n)

µk = E[Yk], σk =
√
V ar[Yk], ri,j = r[Yi, Yj ] =

Cov[Yi, Yj ]

σiσj
(4.2)

Z µZ σZ A = {Cov[Yi, Yj ]}j=1,...,n
i=1,...,n

µZ = E
[ n∑
k=1

αkYk

]
=

n∑
k=1

αkµk

σZ =

����V ar
[ n∑
k=1

αkYk

]
=

√
αT ·A ·α =

����
n∑

i=1

n∑
j=1

αiαjri,jσiσj

(4.3)

Yk FYk
100(1 − p)% (e.g. p = 0.05%)

RCk (1− p)- E[Xk]

RCk = F−1
Yk
(1− p)− E[Yk] (4.4)

4.1 ( ).

RCk Yk N(µk, σ
2
k) RCnorm

k

Yk F−1
Yk

Φ(·)
Φ−1(·)

F−1
Yk
(1− p) = µk +Φ

−1
k (1− p)σk (4.5)

RCnorm
k

RCnorm
k = Φ−1

k (1− p)σk (4.6)

(Skewness) SkewRCk

SkewRCk = RCk −RCnorm
k (4.7)

4.1

RCk (k =

1, . . . , n)

12
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RCsum
Z

RCsum
Z =

n∑
k=1

αkRCk (4.8)

VaR

4.2

Z =
∑n

k=1 αkYk

RCZ = σZG
−1
Z (1− p) (4.9)

G−1
Z (1− p) (Z − µZ)/σZ GZ (1− p)-

*10

(4.3) σZ (4.9) G−1
Z (1 − p)

RCZ = −

����
n∑

i=1

n∑
j=1

αiαjri,jσiσj [G
−1
Z (1− p)]2 (4.10)

VaR

V aRZ = µZ −

����
n∑

i=1

n∑
j=1

αiαjri,jσiσj [G
−1
Z (1− p)]2 (4.11)

4.1. (Yi−ui)/σi G−1
Yi
(1−p)

(Z − uZ)/σZ G−1
Z (1− p)

RCi = σiG
−1
Yi
(1−p)

*10 e.g. 1− p = 99.9% -3.09

13
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RCZ = −

����
n∑

i=1

n∑
j=1

αiαjri,jσiσj [G
−1
Z (1− p)]2

= −

����
n∑

i=1

n∑
j=1

αiαjri,j [σiG
−1
Yi
(1− p)] · [σjG

−1
Yj
(1− p)]

= −

����
n∑

i=1

n∑
j=1

αiαjri,jRCiRCj

(4.12)

VaR

V aRZ = µZ −RCZ = µZ −

����
n∑

i=1

n∑
j=1

αiαjri,j(V aRi − µi)(V aRj − µj) (4.13)

4.2 ( ). GYi

GZ

4.1

G−1
Z (1− p) = · · · = G−1

Yi
(1− p) = G−1

Yj
(1− p) (4.14)

RCi(1 − p) = σiG
−1
Yi
(1 − p) G−1

Yi
(1 − p)

VaR

4.3 ( ).

Yi 1 Dhaene (2002a/2002b)

Dhaene (2002a/2002b) Yi

RCsum
Z 4.8 Z 4.1 µZ 4.3

(Z − µZ) 100(1− p)-

Y = (Y1, Y2, . . . , Yn) k, l (k = 1, . . . , n; l =

1, . . . , n) rk,l 1 Y

RCZ 4.12

RCsum
Z 4.8

14
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4.3

Yi

100(1 − p)%

n C C

[0, 1]n → [0, 1] C(u1, . . . , un) ui [0, 1]

1. C(u1, . . . , un) ui

2. C(1, . . . , ui, 1, . . . , 1) = ui ui ∈ [0, 1] Ci

3. C

S 100(1 − p)- C Yi

Fi(yi) Y = (Y1, Y2, . . . , Yn) F

Sklar (1959)

FY1,Y2,...,Yn(y1, y2, . . . , yn) = C(F1(y1), F2(y2), . . . , Fn(yn)) (4.15)

C(u1, u2, . . . , un) = F (F−1
1 (u1), F

−1
2 (u2), . . . , F

−1
n (un)) (4.16)

1

t- t- 1 t-

CGa
ρ (u1, u2, . . . , un) = Φρ(Φ

−1(u1), . . . ,Φ
−1(un)) (4.17)

Ct
ν,ρ(u1, u2, . . . , un) = tν,ρ(t

−1
ν (u1), . . . , t

−1
ν (un)) (4.18)

15
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Φρ tν,ρ ρ

ρ ν t- Φ−1
ρ t−1

ν,ρ Φρ tν,ρ

Fi

- t- -t

CGa
ρ (u1, u2, . . . , un) = Φρ(F

−1
1 (u1), . . . , F

−1
n (un)) (4.19)

Ct
ν,ρ(u1, u2, . . . , un) = tν,ρ(F

−1
1 (u1), . . . , F

−1
n (un)) (4.20)

Fréchet

4.1 (Fréchet ). C(u1, . . . , un)

max
{ n∑

j=1

ui + 1− n, 0
}
≤ C(u1, u2, . . . , un) ≤ min{u1, . . . , un} (4.21)

Y = (Y1, Y2, . . . , Yn) Fréchet

Cup

Cup(u1, u2, . . . , un) = min{u1, . . . , un} (4.22)

-

2 Fx Fy

A B

X Y ρ 2 X,Y ∼ Φ(x, y; ρ)
X Y 1 Φ

U = Φ(X), V = Φ(Y ) U, V ∼ Φ(Φ−1(u),Φ−1(v), ρ) U, V

A = F−1
x (U), B = F−1

x (V )

16
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2 X = (X1, X2)

Y = (Y1, Y2) τ 2

τ(X,Y ) = P [(X1 − Y1)(X2 − Y2) > 0]− P [(X1 − Y1)(X2 − Y2) < 0] (4.23)

τ

τ(X,Y ) =

(
n
2

)−1 n∑
t=1

n∑
s=t+1

sgn((Xt −Xs)(Yt − Ys)) (4.24)

sgn 2 +1 −1
r

t- r

τ [X,Y ] =
2

π
arcsin(r[X,Y ]) (4.25)

2 τ (4.25)

r

r

5

t-

3

3 17% 55%

28%

5.1

5.2

17
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5.3 5.4 2.1

5.3 5.4

VaR

VaR

5.1

1

ν = 5 µ = 0

σ = 1% t- *11 (µ = 0, σ = 1) t-

T (x) 100(1 − p)% VaR

V aRMarket
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a = 3
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*13 VaR
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*14
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t5-

1 5 1 t5- 6

1 4 -

-t5-

t5-

6: %

100(1− p)(%) 90 99 99.9 99.98

RCk(1− p)

1.48 3.36 5.94 8.58

2.33 5.41 8.22 10.27

0.05 0.31 1.40 4.27

RC(1− p)

1.55 3.63 5.92 8.30

1.38 3.21 5.02 6.62

(10.7) (11.5) (15.2) (20.3)

5 1.35 2.46 3.29 3.78

(12.5) (32.2) (44.5) (54.5)
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(22.0) (22.5) (27.3) (36.0)

t5- 5 1.58 3.47 5.87 8.27

(-1.8) (4.5) (0.9) (0.4)

-t5- 5 1.21 2.87 4.40 5.47

(21.8) (21.0) (25.8) (34.1)

6 6 4

1

13% 99%

22



－��－

55% 99.98%

-

90% 1

t5- 1 t5-

4 *16

-t5- 4 - t5-

5 (4.25)
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0.9 90%

(2) 4

*20 2 Γ(a1, b1) Γ(a2, b2) 1 p1 f(x)
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LIBOR(London InterBank Offered Rate OIS(Overnight Indexed 

Swap)
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LIBOR OIS 2008 9 14
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LIBOR OIS

Taylor(2009) LIBOR OIS CDS(Credit Default Swap)
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LIBOR OIS

Nathaniel and Hesse (2009) 2007 7
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Michaud and Upper(2008) LIBOR OIS
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 LIBOR OIS 

A

USD 0.692 0.145 0.247 1.074 0.713

EUR 0.629 0.139 0.187 0.927 0.636

GBP 0.713 0.200 0.253 1.137 0.743

JPY 0.413 0.043 0.181 0.521 0.404

B

USD 1.430 0.720 0.517 3.645 1.066

EUR 1.118 0.400 0.453 1.941 0.991

GBP 1.578 0.436 0.844 2.982 1.511

JPY 0.561 0.099 0.381 0.805 0.543

 A =2007
 B = 2008

A 2007 8 9 2008 9 12 B

2008 9 15 2009 5 20 A

BNP

2007 8 9 2007 3 16 JP

JP

B 2008 9 14

1

LIBOR OIS
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5 KPSS

ADF

5 KPSS

5 1

I(1)

2  ADF 

A

USD -3.703* -3.476*

EUR -2.509 -2.062

GBP -3.243* -2.994

JPY -3.183* -2.920

B

USD -1.057 -1.950

EUR -0.296 -4.340*

GBP -1.723 -4.229*

JPY -1.549 -3.208

* 5 % 
5%  -2.88 ( ) , -3.43 (

 A =2007
 B = 2008
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3 KPSS   - 

                  Lag=2    Lag=9

Variable

Sample  A

USD 0.735* 0.224* 0.261 0.071

EUR 0.988* 0.371* 0.324 0.098

GBP 0.713* 0.321* 0.239 0.108

JPY 0.544* 0.462* 0.201 0.171*

Sample  B

USD 3.818* 0.374* 1.219* 0.136

EUR 3.829* 0.463* 1.215* 0.165*

GBP 3.328* 0.491* 1.083* 0.179*

JPY 2.131* 0.978* 0.695* 0.331*

* 5 % 
5% 0.463( )  0.146 ( )

                           
 A =2007
 B = 2008

4 ADF 

A

USD -19.119* -18.819*

EUR -7.170* -6.903*

GBP -11.659* -11.336*

JPY -16.512* -13.380*

B

USD -7.998* -8.455*

EUR -6.403* -7.170*

GBP -5.003* -15.073*

JPY -6.121* -6.278*

* 5 % 
5%  -2.88 ( ) , -3.43 (

 A =2007
 B = 2008



－�0�－

15 

5 KPSS  - 

                  Lag=2    Lag=9

Variable

Sample  A

USD 0.046 0.044 0.050 0.047

EUR 0.363 0.175 0.187 0.091

GBP 0.150 0.115 0.089 0.059

JPY 0.434 0.138 0.297 0.097

Sample  B

USD 0.332 0.190* 0.170 0.118

EUR 0.684* 0.209* 0.452 0.175*

GBP 0.436* 0.136 0.474* 0.173*

JPY 0.730* 0.154* 0.470 0.114

* 5 % 
5% 0.463( )  0.146 ( )
1% 0.739( )  0.216 ( )

                           
1

 A =2007
 B = 2008

4.2

(1)Johansen

4 LIBOR OIS

Johansen 6 A

2

4 LIBOR OIS

B

2008 9 14
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 6 Johansen

5% 5%

r = 0 r = 1 27.972* 24.159 53.987* 40.175

1 r = 2 21.349* 17.797 26.013* 24.276

2 r = 3 4.639 11.225 4.667 12.321

3 r = 4 0.027 4.130 0.027 4.130

r = 0 r = 1 20.864 24.159 39.828 40.175

1 r = 2 11.597 17.797 18.964 24.276

2 r = 3 7.036 11.225 7.367 12.321

3 r = 4 0.331 4.130 0.331 4.130

* 5 % 
Osterwald-Lenum(1992)

 A =2007
 B = 2008

(2)Engle and Granger

4 LIBOR OIS

2 LIBOR OIS Engle

and Granger 7 A

6 4

B



－���－

17 

7   Engle and Granger 

USD EUR -4.690*
USD GBP -6.138*
USD JPY -3.636*
EUR GBP -3.115**
EUR JPY -1.892
GBP JPY -2.120

USD EUR -1.665
USD GBP -2.172
USD JPY -1.011
EUR GBP -5.730*
EUR JPY -1.168
GBP JPY -2.308

* 5 % 
5%  MacKinnon (1991) -3.3377
10%  MacKinnon (1991) -3.0462

 A =2007
 B = 2008

4.3 Granger

4 LIBOR OIS

Toda and Yamamoto 1995 8

A

Granger B

Granger
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8  Granger 

 A

USD EUR 0.705 EUR USD 4.399*

USD GBP 5.412* EUR GBP 10.207*

USD JPY 1.174 EUR JPY 1.341

GBP USD 3.412* JPY USD 5.563*

GBP EUR 3.373* JPY EUR 5.174*

GBP JPY 2.153** JPY GBP 3.834*

 B

USD EUR 1.245 EUR USD 1.077

USD GBP 0.530 EUR GBP 1.104

USD JPY 0.697 EUR JPY 1.084
GBP USD 0.296 JPY USD 2.664*
GBP EUR 3.254* JPY EUR 1.238
GBP JPY 0.795 JPY GBP 2.108

*,**  5 % 10 % 

 A =2007
 B = 2008

LIBOR(London InterBank Offered Rate) OIS(Overnight Indexed 

Swap)

2008 9 14

BNP

2007 8 9

A 2007 8 9 2008 9 12 B 2008 9

15 2009 5 20

A BNP 2007 8 9
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「貯蓄銀行法」施行以前の 

地方預貯金市場の一考察 
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企業が証券会社に求める 

保険的役割に関する研究 
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現代女性のライフコースと金融行動 
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