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s SIRFTREICE T, mAEDEFTEMNTEEIC

« EFDMMXIZLHT (Sta&Pro (1999)).
E7VIVIE RO IFDRELTEEZL, ET7VY
IVEOEELTEANRSZICETEIEET, X IEH
DUNBEZFEIZ DN THLIEZTITOI=

. hd)ﬁﬁjﬂ FOTC. BRRLGEE - REZHD.ETY
N MBRERNERTELEOICHST=,

s ET7VUNRTRIIBRRILGERLESTMEZEZATLS,
distributions; Normal , t, Gamma, Beta, % &.
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E7VoRnHmRICEATHIEBEDTERX

« Pearson System (Very popular but
Pearson type IV were not practical
until my paper (Sta&Pro(1999)).
After my paper this is hot issue In
statistical area and finance)

FE(1,2) — StaPro —JTSA—CSDA

N JCF

FE : Financial Engineering and Japanese Markets
(1995,1996)

StaPro : Statistics and Probability Letters (1999)
JTSA : Journal of Time Series Analysis (2003)

JCF:Journal of Computational Finance (1999) (with
Kitagawa.G.)

CSDA:Computational Statistics and Data Analysis
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=TI VINBE D TDI7A T AAND I FRH
 Error of ARCH and Stochastic Volatility Model

1. Nagahara (1995) “Cross-Sectional-Skew-Dependent
Distribution Models for Industry Returns in the Japanese
Stock Market”, Financial Engineering and Japanese Markets

2. Premarthe and Bera (2001) “Modeling asymmetry and
excess kurtosis in stock return data”, working paper,
University lllinoi

3. Rodriguez (2000) ,"Bayesian Model Estimation and
Selection for the Weekly Colombian Exchange Rate”,
Revista de Economia del Rosario

4. Verhoeven and McAleer (2003) “Fat tails and asymmetry in
financial volatility models”, Mathematics and Computers in
Simulation

5. Many papers refer to my paper (Sta&Pro(1999))
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2. TAHIVRVDETREIREESE

C ORI H F R iRE#EEIapan Science and
Technology Agency (JST)D X iEZE—EB52(+TLY

Do
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1996 (261)) Mean

TOPIX -0.02414
SP500  0.11927
1997 (260))

TOPIX -0.07711
SP500  0.15600
1998 (260)

TOPIX -0.02084
SP500  0.05071
1999 (261)

TOPIX 0.18297
SP500  0.04265
2000 (2509)

TOPIX -0.10417
SP500  0.01391

2008/1/29 ) wKkiES
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ZEAX#eir= (1)

Std.
0.73509
0.87711

1.35924
1.36085

1.35294
1.65786

1.14056
1.45296

1.35666
1.53654

Skew
0.28075
-0.15304

0.06239
-0.28585

0.56292
-1.20955

-0.10392
0.11833

-0.25872
0.08083

Copyright Y.Nagahara

Kurt
4.51498
3.53250

6.17459
4.89958

4.58779
6.94736

4.05907
3.53258

4.92851
4.01003

Corr.
0.17921

-0.00417

0.00170

0.04039

0.05534
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EAHET =

2001 (260) Mean
TOPIX 0.07315
SP500 0.00840
2002 (260)

TOPIX -0.06845

Std. Skew
1.46254 0.15126
1.47339 -0.49173

1.35982  0.18497

SP500 -0.12382 1.80948  0.43388

2003 (260)

TOPIX 0.08956
SP500  0.05749
2004 (261)

TOPIX 0.04212
SP500  0.01928
2005 (260)

TOPIX  0.14205
SP500  0.06915
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1.22422  -0.56376
1.18394 0.05304

1.00565 -0.57962
0.84407 -0.20096

0.77922  -0.21182
0.84495  -0.33995
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(2)

Kurt
5.03226
6.06442

3.01210
3.70095

4.31515
4.10347

6.79967
3.04545

5.30154
3.08656

Corr.
0.16868

0.13604

0.06421

0.00513

0.04817
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T.ERSHEYT7IN-T—ILTH S,

e 1997, 1998, 2001, 2004 , 2005Tl&. &
DEMNT. OLLEH B,

e 1998TIZ, SPS00NEEMN LY EKEZLY
(-1.20955)

e 1996, 2001 , 2002 Tl&. fBREAY0.10& V%
REL. DB S 0.20KYE /&L,
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RLETEE €1 KU £2(1)

o Kurtosis and Skewness for two distributions
Kurtosis L.L. Kurtosis (Skewness) L.L.
‘96 4.55.0 -730.33 4.0(0.0) 6.0(-0.5) -730.80
‘97 7.53.5 -720.17 7.0(-0.5) 3.5(0.0) -718.91
‘98 7.57.0 -706.11 9.5(0.5) 10.5(-0.5) -701.59
‘99 7.54.5 -733.77 8.0(-0.5) 3.5(0.0) -734.51
‘00 5.04.5 -725.16 6.0(0.0) 4.0(0.5) -723.15
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HALEEE S1 RV £2 (2)

e Kurtosis and Skewness for two distributions
Kurtosis L.L.

‘01 6.06.5
02 2545
‘03 5.54.0
‘04 5.03.0
‘05 7.03.0

2008/1/29 ) wKkiES
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-717.58
-734.39
-728.11
-729.00
-728.93

Kurtosis (Skewness) L.L.
7.0(0.5) 7.5(0.0) -716.74
2.5(0.0) 4.0(0.5) -731.48
6.0(-0.5) 4.5(0.0) -726.00
4.5(0.5) 3.0(0.0) -728.87
7.5(0.5) 4.0(-0.5) -726.58
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e 2002TIL, WEDDREMNERSM(3.0)L
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e 2004 £2005TIl&k, EERRATEETY VIR
T THD
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Ef&’.)f" SRE xfﬁ)%)

e 1998TI&. MEUEA=HDH THS, 2000,
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TAIVRIODETE()

TOPIX SP500 TOP(8)&SP(2) TOP(5)&SP(5) TOP(2)&SP(8)

‘96

S. D. -1.73748 -1.92508 -1.49438 -1.39901 -1.63946
Per(3). -1.85589 -2.15979 -1.47191 -1.41554 -1.86697
Per(2.5).-1.88725 -2.32161 -1.52262 -1.42164 -1.90756
Per(2). -1.91861 -2.48344 -1.57333 -1.42774 -1.94815
Per(1). -2.23939 -2.65951 -1.93757 -1.48485 -2.02050
Sym. -1.86754 -2.09250 -1.58641 -1.47341 -1.76377
Sym(8) -1.83307 -2.04919 -1.79994 -1.82751 -1.93714
Asy. -1.84003 -2.32701 -1.57951 -1.54510 -1.94471
Asy(8). -1.83925 -2.22243 -1.82922 -1.90378 -2.07165
2008/1/29 J)vkhiES Copyright Y.Nagahara 25
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TAIVRIODETE(2)

TOPIX SP500 TOP(8)&SP(2) TOP(5)&SP(5) TOP(2)&SP(8)
97

S.D. -3.24520 -3.01585 -2.64058 -2.19738 -2.50345
Per(3). -3.96141 -3.04157 -3.10664 -1.99483 -2.21036
Per(2). -4.56474 -3.07543 -3.28098 -2.33734 -2.37791
Per(1). -5.11305 -6.53539 -4.00277 -3.99009 -5.51727
Sym. -3.60439 -3.13305 -2.90159 -2.29861 -2.59559
Sym(8) -3.48349 -3.12266 -3.28649 -3.10423 -3.06630
Asy. -3.88597 -3.12894 -3.12390 -2.38616 -2.59487
Asy(8). -3.70837 -3.15474 -3.46376 -3.22197 -3.12530
2008/1/29 J)vkhiES Copyright Y.Nagahara 26
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TAHIRAIDETE(3)

TOPIX SP500 TOP(8)&SP(2) TOP(5)&SP(5) TOP(2)&SP(8)

'98

S.D. -3.17426 -3.81340 -2.64624 -2.48091 -3.11962
Per(3). -3.42420 -5.70642 -2.81683 -3.30478 -4.98815
Per(2.5).-3.44332 -6.59809 -2.94451 -3.51566 -5.21104
Per(2). -3.46244 -7.48976 -3.07219 -3.72653 -5.43392
Per(1). -4.34392 -8.10622 -4.61642 -5.02517 -6.12619
Sym. -3.53155 -4.22122 -2.90333 -2.66493 -3.42785
Sym(8) -3.44394 -4.12687 -3.42464 -3.55762 -3.85559
Asy. -3.28885 -4.58003 -2.73194 -2.72570 -3.70994
Asy(8). -3.29980 -4.35162 -3.34827 -3.60061 -4.00691

2008/1/29 ) wKkiES
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TAHURIDEE(4)

TOPIX SP500 TOP(8)&SP(2) TOP(5)&SP(5) TOP(2)&SP(8)
99
S.D. -2.47540 -3.34387 -2.10296 -2.08165 -2.71117
Per(3). -3.27267 -3.25755 -2.59704 -2.14868 -2.70681

Per(2). -3.30296 -4.02389 -2.63000 -2.38390 -3.54428
Per(1). -3.31267 -4.59572 -2.71107 -2.87351 -3.56374

Sym. -2.77791 -3.59548 -2.31732 -2.21380 -2.90276
Sym(8) -2.68997 -3.54381 -2.72964 -2.93079 -3.26575
Asy. -3.01548 -3.46209 -2.49492 -2.22772 -2.80344
Asy(8). -2.86677 -3.49263 -2.85493 -2.97808 -3.25022
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TAIVRIDETE(5)

TOPIX SP500 TOP(8)&SP(2) TOP(5)&SP(5) TOP(2)&SP(8)

'00

S.D. -3.26626 -3.56747 -2.74755 -2.49863 -2.9/7/776
Per(3). -3.82132 -3.44277 -2.89668 -2.68639 -2.69249
Per(2.5).-4.21122 -3.54328 -3.47731 -2.96477 -2.97666
Per(2). -4.60111 -3.64379 -4.05793 -3.24315 -3.26083
Per(1). -6.12203 -6.53933 -4.42875 -3.57976 -5.35550
Sym. -3.54849 -3.83283 -2.94891 -2.62231 -3.17446

Sym(8) -3.47159 -3.76480 -3.39077 -3.40399 -3.57640
Asy. -3.59619 -3.21174 -2.97717 -2.45427 -2.70406

Asy(8). -3.45926 -3.32892 -3.31962 -3.20756 -3.24189

2008/1/29 ) wKkiES
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TAHIRAIDETE(6)

TOPIX SP500 TOP(8)&SP(2) TOP(5)&SP(5) TOP(2)&SP(8)
01
S.D. -3.48203 -3.42576 -2.97929 -2.64787 -2.94807
Per(3). -3.61382 -3.64572 -3.00944 -3.08295 -3.39220

Per(2). -3.89519 -4.39154 -4.44835 -3.18111 -3.76640
Per(1). -6.36223 -7.78651 -5.08978 -5.70016 -6.95197

Sym. -3.68828 -3.77/233 -3.117/87 -2.75742 -3.17186
Sym(8) -3.59707 -3.69110 -3.48345 -3.43142 -3.53709
Asy. -3.36444 -3.80242 -2.87920 -2.66668 -3.19314
Asy(8). -3.36460 -3.68181 -3.29603 -3.31909 -3.49129
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TAHIURIDEE (7)

TOPIX SP500 TOP(8)&SP(2) TOP(5)&SP(5) TOP(2)&SP(8)

02
S.D. -3.23792
Per(3). -2.98511
Per(2). -3.16303
Per(1). -3.49148

Sym. -3.01562
Sym(8) -3.10716

-4.34133 -2.85847 -2.90104 -3.62951
-3.68081 -2.98081 -2.90260 -3.08666

-4.69112 -3.02443 -3.35583 -4.15700
-5.13412 -3.27284 -3.97/082 -4.66880

-4.65242 -2.71684 -2.95897 -3.86323

-4.53554 -3.26149 -3.63997 -4.146/0

Asy. -3.01219
Asy(8). -3.05378

2008/1/29 ) wKkiES
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-3.91977 -2.68908 -2.71813 -3.30343
-4.01289 -3.14903 -3.38953 -3.7/3359
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TAHIURIDETE (8)

TOPIX SP500 TOP(8)&SP(2) TOP(5)&SP(5) TOP(2)&SP(8)

03
S.D. -2.76383
Per(3). -3.46455
Per(2). -3.65806
Per(1). -5.28242
Sym. -3.04222
Sym(8) -2.95203
Asy. -3.33257

Asy(8). -3.18301

2008/1/29 ) wKkiES
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-2.70202 -2.29954 -1.97391 -2.25148
-2.89037 -2.77279 -2.23646 -2.74109
-3.43086 -3.49733 -2.96913 -3.01512
-4.16787 -4.06404 -3.25622 -3.24617
-2.86618 -2.50292 -2.07139 -2.37556
-2.83250 -2.81828 -2.71497 -2.74008

-2.90862 -2.72674 -2.17472 -2.41089

-2.88946 -3.00893 -2.84762 -2.82634

Copyright Y.Nagahara 32



TOPIX  SP500

TAHIRATDEF(9)

TOP(8)&SP(2) TOP(5)&SP(5) TOP(2)&SP(8)

04
S.D. -2.30182 -1.94804 -1.88041 -1.50322 -1.62064
Per(3). -2.35051 -1.83358 -1.74491 -1.88010 -1.85739
Per(2.5).-2.90406 -2.07226 -2.40125 -2.16883 -1.85746
Per(2). -3.45760 -2.31093 -3.05758 -2.45755 -1.85752
Per(l). -5.67821 -2.88899 -4.43995 -2.58256 -2.48543
Sym. -2.51048 -1.94160 -2.03678 -1.55047 -1.61684
Sym(8) -2.43498 -1.95389 -2.26164 -2.06386 -1.96247
Asy. -2.14962 -1.93650 -1.76149 -1.44679 -1.61175
Asy(8). -2.18022 -1.92611 -2.06494 -1.94962 -1.90772

2008/1/29 ) wKkiES
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TAHIVAIDETE(10)

TOPIX SP500 TOP(8)&SP(2) TOP(5)&SP(5) TOP(2)&SP(8)

'05

S.D. -1.67413 -1.90024 -1.39612 -1.26568 -1.55007
Per(3). -1.86790 -2.02557 -1.62043 -1.73808 -1.92429
Per(2.5).-2.29243 -2.23629 -1.97292 -1.75522 -1.95407
Per(2). -2.71695 -2.44700 -2.32540 -1.77236 -1.98384
Per(1). -3.57878 -2.67332 -2.85824 -1.77743 -2.21151
Sym. -1.87758 -1.89417 -1.53875 -1.29691 -1.54536
Sym(8) -1.79937 -1.90632 -1.74610 -1.73548 -1.81163

Asy. -1.70513 -2.24432 -1.42129 -1.367/69 -1.81461

Asy(8). -1.71594 -2.15548 -1.72459 -1.81576 -1.99500

2008/1/29 ) wKkiES
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o 2002 DIFEAETARTT., ,FIFSHIL. BLARES
Fo-E7VIVIE R THAN. ERSMEETY VI
RAmDEAEHLETHS,

o EXM)AII - T—RERHAW-EZEREIZKDLDELRSL.
1%2/:@7555&@1@(& EXR)AILEIZKYELMEIZEZ>TULY

e ERNAILEISEADE, K—FIAUA DT —RDEE.
HRDAEIEEIVBELMEIZE>TNS, Clk, KYELVHE
BEAEDSFIARHTDEEIC, ERR)AILEDEEZZDE
FESIENVRIFBLRIFLDIEXTEKRT S,

.« BRDHEIFZEANAILEDBIEELE>TIND,
BIC SFUA A TEEoEE, BB DR
BELTHEDTHS,
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3. CyberGRIPIZ & AEER

e JUYRDHEEZIR(CPUBRUEAE))ZxmAREIZ;FERAL.
B et BRI EER O EREIEEET S,

o EEBIFENDFORTRAN PROGRAMZGNU FORTAN
COMPILERTaV /()L

o FEREH TRA-Y—/\1 HEY—/\4

- FEIFFJOB#Y _EPE10(CyberGRIP Developer®#il#y)
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* “The class of Pearson diffusions is thus highly flexible
and therefore suited for many different applications.
...... We give special attention to the Pearson diffusion
with type IV marginals (the type IV Pearson distribution
IS a skewed kind of t-distribution). This process has
received little attention in the literature, see however
Nagahara (1996), and has a noteworthy potential in,
for instance, financial applications because of Its
skew and heavy-talled marginal distribution.”, cited
by J.L. Forman and M.Sorensen (University of
Copenhagen) (2007),"The Pearson Diffusions: A class of
statistically tractable diffusion processes”’, CREATES,
Research Papers, 2007-28, University of Aarhus ,
to appear in Scandinavian Journal of Statistics
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