00ooo20020 goooooooooooo
0500 020 165-199 ooboooo
©2002 OOOO0O0O0

GiGLoobGHUOOODUOOoog

oo oot

Ooo0o 20020 60 170000 20020 80 1400

O t

R, 00 GIA] generalized inverse Gaussian[] D 000000000000 0OOODOOOO
U000 ROO GHO generalized hyperbolicCD OO OO OOD0OOOOOOOODOOODOODO
goo0oo0oodoOOoDOdOooOooO0oOoO0oOO0OodDOobOO0OO0oDbDODOobDObOoOOoboOoodg
goo0oo0ooUdOo0obDdOo0obO0O0oogDOOoDOdbOOoOooOooUooOOooOoDOooooodg
100000000 0obO-000dooU0o0o0oO0boOooOoooOooDOooooooDUoDo
goobooooooooooooooooobob0o GHFOOobOOobuobooboobogoo

gobodoo bobooooooooooogooo,obo0oboo0oGHOO0OGIG
oo

1. 0000

o0 rROOOOODOOOOOOCOOCOOOOOOOODOOODOOODOOODOOOOOOn
gobobooboooobobooooboooooooboboobooO0o id.00O0O0b0O0oOoooooon

oooooo
coboooooocoooooon
cobooooboooonon
oooooo

- W=

0000000000000 000O00DO0000D0ooO0bO00o0ooDooDOOoooooon
000D00DO000O000O000DbOO00ooDo0oooO0o0ooOo0oOoDoOooDOOoO0DOooooOon
000D00DO00@ooO0o00o00@oo0o0O0o0o0o00oooDOoooooooooooo
go0o00o0obO0o0bO0o0ob0o0obOO0oO0o0obO0oO0bO0oOobOoooDoOooODbDOoOobDOooooOon
o0OO0o00o0o00obO0b0o00o000obOOobO0oDO0oo0o0obOOobOOobO0oooobDOooDon
go00@oo0ooobOoo0oooobooooooO-OoooOOooDOobOoobDOooobOoon
000000000d0ooobobOodd 9000000 GHO generalized hyperbolicT] O [0 [
0000000000000 000D000D000D000D00D00OD0Oe.g. Intraday prices,
Deutsche Bank, e.g. Eberlein and Kelledt1 19951 0 00000000 0O0OOOOOOODOO0O
00 Barndorff-Nielsed 1 19770 0000000000 Student-t OO0 OO0 0O00OD0ODOODO
gooo00obO0o0ooOoo0obOOobooOooOoboboboOooOooooOooooobooooooon
go0000o0oobO0oo0oooO0obOobOoooooO0obOobooOOooOoobOooDOoooboOoon
00000000 GHOODOODODOOO0OOO0DOOoOoOOobOooooooooobooogoo

" 0000 0000D0000D0000153-891400000000 3-8-1; flstf@ms.u-tokyo.ac.jp



166 00000050000 203 2002

gOb000000bOmo0ob0o0ooOobOO0o00o0ooOooOobOoobDOooOoboooDobOooo
0000 “Sand project”d O 0 0O 0O 0O O Oe.g. Barndorfi-Nielsen et alll 1985111 0 0 00 OO O
00000o00o00o00o00o00o0D0ob00 GHOOD0ODOO0OOooOOooOooooooooooo
gob0000o0oobO0oooooob0obO0oooobO0oo0oooOooooOoooDOooooboon
go0000O00o0O0o00o0obO0b000 GHOODOOO0OO0OOoOooOooooooooooooo
0odododboboboodod GHOOO Ry O00O0DOO GIA] generalized inverse Gaussian[1] [
go0o00o0o0o000O0o0bO0obOOobOOobOOoDOo0o0o0o0 GgrIiGooooooooooooon
0000000000 bO0obO0O00000 GiGLO00DO0D00ODO0oDO0DO0obO0DbO0O GHO
g0o0o0O0obO0o0o00oo0bO0ob00OGEOOO0D0ODOO0OOO0DOOOODOoODOoDOOooOooooon
000000000 DO000000000000000M OO0 Bibby and Sgrenser] 200100
0230000000000000000DO00O0O0DOD00MOODO0OO0DO0ooDOOoOOOooDOon
o0oo00o0oobooooooooooooooooog

goooooooobooooo (7 pO0O0O0O0O00O0OODODODOOOO0OOOOODO
go000o0o0o0obOOoo0ooooooOobD 10000000 bO0obOooDooOoooboon
O000uw ¢.(u), ur— M(u),u— k(u),u e R u—¢.(u),ue Ry, 0000000C0OCOO
0J00o0ooOOobO0o0Oo0O00O0DO00o0o00ooobO0obOO0bOOobOO0bOOobOOobOOoOooDon -0
0oo0Do0DO0DO0000000O0DO0ooooo00D0X ~FO0O000OD0O0OO0 X000 FO
0000000000 2000000 X0Y0OOODOX£yOo XO0yOoOoooooooo
gopoooognN:={1,2,...}, No:={0,1,2,...} 0000

0000000000000 0D0000 2000 3000000000000 0O0OO0O0O0O
00000000DO00o0o0o0oDO0o0ODoooDooD0o0oOo0oDoo0oooDOooDooDoon
goboooob gIGo000 GHOOODOOODOoooboooooboooboboooooog
goo4000 500000000000 000000 GiIGOU00 GHOOOOOOOOO
0000000 O0DO00000o0oDO0bO00DoDooD0o0oo0oooO0ooooDooooDoon
0000000 00O0o0bO0o00O0DO0DO0oo00ooO0bOO00oDooDooDOoooooon
000000000 0DoooOooo0De000DODOODODODOODODODO-O00O0
JoooDooDOoovnO0mooooDOooDOooooooooooooooooooooogn
000000000 Barndorff-Nielsen and Shephard] 2001al] 0O OO0 O00OO0O0OOOOOO0O
J00000o00obOO0bo0oooobOobobooobooo ovgbOoooooDoooboon
O00000D000 Hull and Whitd] 19870 00000000000 O0OOODOOOOODO
000b0o0@ooooD0ooobOobOoooobO0oDOoobO0obOOooDobDoboooDooDOooDo
0000000000000 30000000000000 Blesild 19810 000O0O0O0O
GHOOODODODODOODOOooOoooooooooo

2. DoOoooooboooooooooooo

gobodoooo giGoboo groggoooooooooooooooooooogn
gobobooooooocooooooooobooooooooooooooooooooooad
gobbodoirgoooobooobooooooooooooooooooooooobood
goooobooooooooooooobooboooogn Steated 197900000000
gobooooood

goboboooooboooboo FOOO0O0OO0OOO0O0OO0OOOO0O0DOCOOOO0ODOCOO0O0
gooooo



GiGoO00 g 00000000 167

00 21.000000000X~F000000000O00O0O0O0neNOOOOOOO
200000000000000000 {Xn;:5=1,2,...,n} 0000000000

1. X00O0O0ODOoOooO:
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OO0 pz(x)OOOOOOOOOOOOOOODODODOOpy(yyOOODODOOOOOOOO
obmobooosuobobodo Grooooooooooootm
2. 03.10000000000000

2
(3.3) oy (u) = "My (iuﬁ — %) , u€R.

. 0obooobooooboooboOoooboboobOoobOobOooobooOooooooZzO
R, O000O0O0O0DOOOOOCODOOOOOOOOOODOO31OOOOoO0O0boOoooOOn



170 00000050000 203 2002

dyooobodoobodooooobzdo rRyooooooooooooooooo yDood
gobooood

00 3.1. 003103000000000000000000000A0 Fellet1 196611 O
boooooooobooooooooobooboooooooboooobooobobooooboooma
oobooOoobooO0omobDboOoobooO0ooonDon satdd2001000000000O00O0
goobooooooooboooooooooobooooobooOoooboOoooobooooD 40
oobbo Gigoooooooocoooooooooboooooooboobooooobooon

o0 3.2. OOOOO 1,200 300000000000 0000O00O0 nOOODOOOOO
goobooboobooboobooobobobobooo3pooooooboooooobooo
0000000000000 00000O0DO000D00OD0bO0bO0O0DO0DOO0ODOOOo0OOn
O 0Urbanild 19720 0000000000 O OO O [ operator selfdecomposability 1] [J
00o0000oo00oO0o00ooooooo0o0oooo0bOo00ooDoo0oo0ooDooooDooono
Urbanik1 19720 000 0000O0O0OODOOOOOODOOO0OOOOOO0O0OOO Jurek and
Masor] 1993l D 00O 0O OOO OO Yamazatd] 1983l 0 0 220 00000000000
goooooooooooooo

00 3.3.000310000000M0MO0000 pz()00000000 py(y)0O0O0OO
0000000000000000000000000000 Barndorff-Nielsen et all] 1982[]
oooooooog

gooooooooooobooboooooooooo@moooosoboboGHEOOOOnn
b0 ciGgoooooooooooooooooom

00 32.0000000000000000000031M1000 zOOoOoooo4oaooao
O0oooooog (bz,0,vz) 000000000000 ¢z(-)M250000000M3.10
oooooyoooo (y,Cy,vy)00O0OO0OOO0OOOOO

3.4 by = b - PNCBS (qy)uy(ds) ,

(3.4) v o= ptbes+ | /My (dy)vz(ds)

(3.5) Cy = bz,

(3.6) uﬂB%:/umw”wWAwy B e B(R\{0}).
0

000 PV, 000 s6,00 s01000000000000000000000 bz=0
gobobyoooooooooooooooooboboboooooooooooboboboOo0og B=p=0
00w =Cy=00000Y0OOOOOOODOOOOOOOOOODOOOOOOODOO
oooo

o0 3200000000000000000000000000M0D0O00 Satd] 199917
Theorem 30.1 00 M OO00000O0O0O0O0COOOO0ODOOOOOOOODOOOOOOOOO
goboboooboooooooooboooooboooooooooo™eooboomOoOOoO
oooo



GiGoO00 g 00000000 171

O 3.1. OO0O3200000z00000000011/20000000000DC0C00C0OO
gobooboooboooooooooooooo
gobodbs>o000oboooboooooog

2
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vy (dy) = — exp(By — |y|/32 + 2b)dy .



172 00000050000 203 2002

oomooboooboooboobooobo@on 527000000 NGO normal gammall
goboooooooood

4. GIG0O0O

0000 GIA] generalized inverse Gaussian[1 0 0 0000 Ry 0000000 0OOOOO
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000000000000000

0 00 0O O reciprocal inverse Gaussian, RIGIO OOAXN=1/2,6>0,v>0000000
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By suitable choice of the dominating parameters, the NIG distribution can be made to look
essentially as any H distribution so that any statistical result of applying the latter can be

incorporated in reanalysis based on the former.
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Analytical Properties of GIG and GH Distributions

Hiroki Masuda

(Graduate School of Mathematical Sciences, University of Tokyo)

Several analytical facts relating to GIG (generalized inverse Gaussian) distribution on
R, and GH (generalized hyperbolic) distribution on R are reviewed. The latter is defined
as a normal variance-mean mixture where the mixing distribution is the former. Recently
these distributions have been applied to mathematical finance in various ways, and their
great potential for modelling certain non-Gaussian variations is also presented. In particu-
lar, we refer to the fact that GIG and GH distributions possess selfdecomposability. This
concept is closely related to the invariant distribution of the one-dimensional Ornstein-
Uhlenbeck type process, which has recently attracted attention as a possible model of the
latent volatility process in financial literature. We also briefly review a multi-dimensional
version of the GH distribution as an appendix.

Key words: Generalized hyperbolic distribution, generalized inverse Gaussian distribution, infinitely
divisibility, normal variance-mean mixture, selfdecomposability.



