goooooobon
goobooooobobooooboooboobobooooobooo
00020140 100 2400000100 2600000
000o0o0000o0O0o0oOoooOoDoDooo oo A
gbooooobooboooooobobDobooooboooboooo

0000000000o0oooooooo (A)
uboboooooboboooooboooobooboooo
gbooooobooobooooooboooooooo
oboooooooboo

Program
Friday, 24, October

Opening 13:10-13:15 Junichi HIRUKAWA (Niigata University)

Afternoon Session I 13:15-15:15

Chair Koji Yonemoto (Kurume University)

1. 13:15-13:55 00 OO (Toshihiro Abe)

000000 (Tokyo university of Science)

0000000000000 000 (A family of cylindrical distributions)
2. 13:55-14:35 00 O (Yutaka Hamaoka)

000000000 (Faculty of Business and commerce, Keio University)
000000000000 0000 (Re-analysis of Radiation and Health Effect Data)
3. 14:35-15:1500 OO (SHUICHI SHINMURA)

00000000 (Faculty of Economics, Seikei University)
00000000000 (New World of Discrminant Analysis
-Comparison of Linear Discriminant Function by K-fold Cross Validation-)

Afternoon Session IT 15:30-17:30

Chair Yoshihiko Maesono (Kyushu University)

4. 15:30-16:10 00 OO (Tomoyuki YOSHIDA)

00000 (Hokkaido University)

000000000000 O (Statistical Studies on Lead Isotope Method)

5. 16:10-16:50 0 O O (Tsubasa Kambe)

000000000 DDDO0OO0O000000 (Graduate school of health management, Keio
University)
ooooooooooOoUoooooooO0UoooOooOoUUUoooooooboOoUoooDooo
gooooobbobood

(Factor analysis about the management in medium-sized and local government Hospital. O
Important indices which are visible from the local administration and finance data of the Ministry
of internal Affairs and Communications( )

6. 16:50-17:30 0 0 OO (Takeaki KARIYA)



0000000000000 0000 (Graduate School of Global Business, Meiji University)

An efficiency of a GLSE in regression with inversely linear covariance structure
Saturday, 25, October

Morning Session 9:20-12:00

Chair Toshihiro Abe (Tokyo university of Science)

7. 9:20-10:00 00 00 (Kenta Koizumi)

000000000000000 (Graduate School of Science and Technology, Keio University)
Statistical Estimation for Optimal Dividend Barrier

8. 10:00-10:40 0 O (Yan LIU)

0000000000000 (Graduate School of Fundamental Science and Engineering, Waseda
University)

Minimum contrast estimation for spectral densities based on exotic disparity

9. 10:40-11:20 0 U0 (Jinfang Wang), 00 O (Manabu Hagiwara), 00 OO (Mitsuharu
Yamamoto)

0000 00000000 (Graduate School of Science, Chiba University)
0Coq/SSReflect 0000 D0 OD0O0D0OOOODOOOOOOO

(Formalization of statistical conditional indenpendence relations using Coq/SSReflect)

10. 11:20-12:00 00 OO0 (Kenichiro SHIMATANTI)

0000000 (Institute of Statistical Mathematics)

Circular statistics for animal/plant behaviors and movement ecology for circular statistics

Afternoon Session I 13:10-15:10

Chair Kengo Kamatani (Osaka University)

11. 13:10-13:50 O O 00O (Shizue Izumi)

0000000 (Faculty of Engineering, Oita University)
g20000000000000DO00000000O0DOO

(Study design and methods based on the two stage sampling)

12. 13:50-14:30 Yasutaka Shimizu

(Waseda University)

LSE-type estimation for stochastic processes with small Lévy noise
13. 14:30-15:10 0 O O 0O O Yoshihiko MaesonolJ
000000000000 00 Faculty of Mathematics, Kyushu Universityd
0o0o0oooobobobboooooooobbbooooon

(Asymptotic representation of a kernel type hazard function estimator and its application)

Afternoon Session II (Guest Speakers Session) 15:25-17:40
Chair Junichi HIRUKAWA (Niigata University)

14. 15:25-16:25 Ngai Hang CHAN

(Department of Statistics, Chinese University of Hong Kong)
Adaptive Quantile Regression and Risk Bounds



15. 16:40-17:40 Cathy W. S. Chen
(Department of Statistics, Feng Chia University, Taiwan)
Bayesian Inference for Time Series of Counts Models

Sunday, 26, October

Morning Session 9:20-12:00

Chair Yasutaka Shimizu (Waseda University)

16. 9:20-10:00 0 0 OO0 (Kengo Kamatani)

00000000000000 (Graduate School of Engineering Science, Osaka University)
Markov chain Monte Carlo method for high-dimensional heavy-tailed distribution
17.10:00-10:40 O O OO (Ayano Takeuchi)

000oooooooooooogo

(Department of Preventive Medicine and Public Health, School of Medicine, Keio University)
bbb ooooonoooa

(Analysis of recurrent event data under the case-crossocer design)

18. 10:40-11:20 00 OO (AYA YUZAWA)

0000000000000 000 (Toshiba Medical Systems Corporation)
goodooobooooobuoooobooooooo

(Classifying in patterns of out of hospital cardiac arrest,Using the Latent Class Analysis)

19. 11:20-12:00 Yusuke Saigusa, Kouji Tahata, Sadao Tomizawa

(Graduate School of Science and Technology, Tokyo University of Science;

Faculty of Science and Technology, Tokyo University of Science;

Faculty of Science and Technology, Tokyo University of Science)

Decompositions of symmetry using models based on f-divergence for square contingency tables

Afternoon Session 13:10-14:30

Chair Hiroshi Shiraishi (Keio University)

20. 13:10-13:50 O 00 (Yuan-Tsung Chang)0 00 OO (Nobuo Shinozaki)

0000 0000 (Faculty of Studies on Contemporary Society, Mejiro University)
000000 (Keio University)

OPitman nearness 000000000000 OO0ODOOODOOOODOOODOOODOODOOOOO
gogoooobooo

(Estimation of Two Ordered Normal Means with Ordered Variances under Pitman nearness
Criterion)

21. 13:50-14:30 O 0 000 Fumiya AKASHIO

(Graduate School of Fundamental Science and Engineering, Waseda University)

Frequency domain GMM estimators for stable processes and its asymptotic optimality

Closing 14:30-14:35 Junichi HIRUKAWA (Niigata University)



A linear-circular model as an extension of exponential and von
Mises distributions and its properties

Toshihiro Abel!*
I Tokyo University of Science, Tokyo, Japan

In natural science, we meet various observations which include length and angle. Examples
include the strengths and directions of wind, lengths and directions of tree logs. Some literatures
related to the models on cylinder are Johnson and Wehrly (1978), Mardia and Sutton (1978) and
Kato and Shimizu (2008). Some of cylindrical data indicate that the concentration of direction
tends to be high as length becomes longer. Kato and Shimizu (2008) compared their model with
the one of Mardia and Sutton (1978), and showed the flexibility of their model. While their
model is flexible, the normalization constant is complicated.

For the flexibility of the distribution and its good fit to real data, we propose the distribution
whose conditional distributions are the Gamma and sine-skewed von Mises (Abe and Pewsey,
2011) distributions. Its pdf is given by

F(2,0) = Cpop{l + Asin(0 — pu)paP—Lere{i—tanh(s/p) cos(0—p)} (1)

where (z,0) € [0,00) X [0,27), p > 0 is a shape parameter, v > 0 is a scale parameter, £ > 0
controls the concentration of the direction and —1 < A <1 is a skewing parameter. We denote
the distribution (1) by Gam-SSVM(p,~, i1, k, A). Clearly, the distribution (1) reduces to the
Johnson-Wehrly’s distribution when p = 1, ¥ = b, k = tanh™(a/b) and A = 0, however, our
parametrization has no restriction by other parameters.

One of the advantages of the distribution (1) is that its normalizing constant is given by
known special functions. The normalizing constant of the pdf (1) is explicitly given by

AP
27T (p) cosh? (k/p) Py—1(cosh(k/p))

AP
27T (p)2 Fi (p/2, (p + 1)/2; 1; tanh?(x/p))’

where I'(-) is the Gamma function and P,_1(-) is the associated Legendre function of the first
kind of degree p—1 and order 0. Here 2 F}(a, b; ¢; 2) is the Gauss hypergeometric function defined

as
1 1 tb*l(l _ t)cfbfl
Fia,b:c:2) = dt
2Fifa, b c; 2) B(b,c—b)/o (1—tz2)e

Op”y’li

or, alternatively, as

where



is referred to as Pochhammer’s symbol.

The distribution reduces to the Gamma and von Mises distribution denoted by Gam-VM(p, v, u, k)
when A = 0, Gamma and circular uniform distribution denoted by Gam-CU(p,~) when k = 0.
Moreover, the Gam-VM distribution (A = 0 in (1)) maximizes the entropy over all angular-linear
distributrions subject to E[X], Ellog X|, E[X cos(0)] and E[X sin(©)] taking specified values
consistent with expectation.

The marginal density of pdf (1) with regard to angle is the sine-skewed Jones—Pewsey (SSJP)
distribution (Abe and Pewsey, 2011) with 1/¢ = —p:

fo(0) = Cp,%n/ (1+)\sinH)wp_le_w‘{l_tanh(”/p)Cose}dx
0

(1 + Asinf){1 — tanh(x/p) cos 6} P
27 cosh? (k/p) Pp—1(cosh(k/p))

The marginal density of the pdf (1) with regard to length is an extended version of the one in
Johnson and Wehrly (1978):

2w
fx(z) = Cp,%,{/ (1 + Asin @) P~ e il -tanh(x/p) cos(0-n)} gg
0

PP~ Le V% [y (yx tanh(k/p))
I'(p) coshP?(k/p) Pp—1(cosh(k/p))

Then the conditional density of pdf (1) given angle is the Gamma distribution I'(p,y(1 —
tanh(k/p) cosh)):

f(],"@) = f(l" 9) = f)/p{l _ tanh(/{/p) cos 9}17 xp—le—“/z{l—tanh(n/p) cos 0}'
f(0) I'(p)
The mode of this distribution is taken at x = (p — 1)/{y{1 — tanh(x/p)}} if p > 1.

The conditional density of pdf (1) given length is the sine-skewed von Mises distribution
SSVM(u, yx tanh(k/p), A) (Abe and Pewsey, 2011):
f(.%, 0) (1 + \sin G)e'ytanh(fi/p)xcoswfu)

fOlz) = () - 27 ly(yz tanh(k/p))

The distribution is unimodal if D > 0 and bimodal if D < 0, where D is given by
D = (1-X2)(7y tanh(k/p)z) +22 (16 A =202 4+-3) (y tanh(k /p)z) 1+ A (822 +3) (v tanh(k /p) ) 2+ \°.

(cf. Abe and Pewsey, 2011).
Therefore, it is easy to generate random numbers from the distribution with pdf (1).
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D) RIS T — ¥
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NHENTWS LSS14 F—F Z AW EET AN HOWTHHAEE L2 B E-IS AR T0zasa et
al. (2012) THWOHLN T ET VB L OBEEZ BEHEHEE T 27 LV HEE Lic, 28R ME-CUUR 72
EHEICHEOLLET VAR L. 2L H LIXBEEE 1720m6y & L7z (F8#) MiETT 1o
bTRHFVRREE RS (R). B EEZOLOEHTE LI L Z A, -23n6y L7210 10%KHETH
BETIE7e< (1=-0.0876, p>0. ). ZNL Y EMEET LD NS TTEVIZIRFTH-T=,

ZOT—=HFHLELEFALRINVLDT —HIZOWT MEREDHEGEL DT ITT7 A4 XL, &5
W LT b DO TH DL MERTOY T IVD A% B 5 & 0. 0056y (5mGy) UL FIZ 5 T ADRE £
TWD R ETORELFMT T VKRB ES 2O 7 TV 2ok 20 EMA L~ TDsy
WraEiTH>RETHAD,

2) K[ERZREE 3 iR i EH A

Hanford fitl K [EEZ B 3 ik 1 38 A CREIHE g & 21-35mSv) IZ-DU VT Gilbert et al. (1993)
XENT — % ZERNCHEFH LT R Ly RRIESSRT Y VAR 2 T O R 8 & 2N ASEIC IR
BRI NE L, 2RO TIEHBEET — 2 DA ENTWAH O T, IEREED 2 THr Yy
MeT N EFEREREL LI-Z2Ee Yy b2 T XA I T E2ZBERE LN — RET V)
EVIOIAALSLDOETIVTHIE LT, ZTORR DNV THOHBREIZETHERE LR o7,

3) WG EMRR DT — ¥

Oghiso et al. (199) 1%, 7 > MZF NV h=U LAFEZWNGISH HETHETHELL. 2O LD
WCLUTEE L7727 —Z I oW T log(NESgiRE) A A2 ey NLizEZ A 16y 28X D &
AN RCELS D X ICHAZBEOTFEEZ/RE L TV D, 7272 L SN G cidze <) ##
EE 7y N5 EEHEMIBEICH L THRIE T LTEYBIED L 5 RBSIIR L0
ZERDLhoT, AHENTWAEET X 2HOTHRERTH 727

Nomura et al. (2013) IZEZ{LD BV klotho B¥~ 7 RITxF LT 4 KHED y ERE L LT D
EFTCHE LI, 20T —FIT log rank EZITV, WK E CIRIERGLNTERA SN2 & L KR EK
RICKEDFEMIERDEPBIEINTZE LTV, T2 L AFHBRE D EREBEOEIENKE E
BLTNWD, T T TINDLT VXA TT — X epsh M) SRR COEFREEALALE L TEET D
Wilcoxon MEZAT D & MR ERAERH CAFIHMMN R LV ) REGZIEATE R0 o7z
(x%(3) =3.7, p= 0.291),

4) REEFRRRAET —%

BERTITONA TV D HFRIBREIZ OV T AR SN TW A HETA LD T — & (IR IR A
TEHO 2 N THOHT LTz, B A A i, B AR | 2 R A5 SR B R 3 LY log (1+#kmR &) 2 FH v
TART Y UEFREITS T2,

WHO 12 & 2 FAR ARk & (15795mSv) 1X HEME S L < IFEB W IO W TIEARE L IR 6o 72n
(2 %%=-0. 410, t=—0. 635, p=0. 324) FEHIZOWTIIAE L 2o T2 IR EOMHRE O t (EIE.5. Imm LA
b o ki (F% $5=0.287,t=1.73,p=0.089) X 0 & . 5mm LL F O O F 23 &E < 7o 72 (ff 5K
=0. 622, t=6. 02, p<0. 001) . FEHI DK F T DITIERFE B 00D T L 2B 25 & BENRER L LW

USEAF T T4 25 14 W BAB L OB AL O HET —& | 1950-2003]  http://www.rerf.or.jp/library/dl/lss14.html
2k [E = R )L¥—4 Comprehensive Epidemiologic Data Resource (CEDR), https://www3.orau.gov/CEDR/
3SHUEMFT 7 v b =7 AR IC B9 2 B SEBRIFEE T — ¥ X— A http://www.nirs.go.jp/db/anzendb/PuDB/PuDB.html.
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ZOSHITIABREN TWATHI R LD 7 a Ak sy g7 —X%ZHW- ecological study
ThY KWERBEREFERTLHZEITTERV ALV OF XX, r—Aa3 > hr—A gtk o>
T HIRELEOBBRE O TRETHL, b LI EEL O TE D Lo EALT — X AT
REXTHDH, LbHLAL REDOKGE AREEX KRBV ETHH Z LIFXNI EFTHAR,

3. {5 Bk R R B~ D 332 D B ik 7T BE

IR IRE T — X DI HREZETH - L b EERNFETH Y MEOL T T VAL MEANT
— X DREHEF. AT Y EFIT LD U AT FEM & vy 5 FIEIE. Chernobyl JE4{F R Mayak it E .
Techa JIIRBE R ENOJRBMEER JRBIEEBOEBEREE R ETCHEHWLATWS, 2D X H 7k
FIEITH RO T = NMEOEUIIZIE S SN BEIXZ O X ) R HRITFEE LA, 8 A
VAL T — 2 WO 24T 9 RETH 5. F O OIZIE, R I B X OVE R 28 A
LI —=RETAREDTHAS D, ZORIRET NVOBKEL LU, M50 T OEMFE A~
EFETVTIZOVWTOEBEOLETHD, 2B, 2O XD RESF B AREIZRST2DIX T —F DA
SN TWa0noThHL EALT — X OARERET INENRH S,

S 51, 1100mSy L FICH o TN RET 5 & BURRE=0 & W O IR IS FTEH S 7R ho 72
EWV I FER A T100mSy AT CIEEFE~D BN 20 IR 560 55, Z IGRRE D
BEERNEEINTWRNZD Th D, EMZOMEHNAG O L& HbE T, 20 L5 RiFRER
ZDAT AT BMRE . S BT DT 2 ~DMFAHELEETH S,

HEEE

i R E T — 4

W7 — 23R BB L ORI OB () 2O AF LD TH D, BEehid., BADEALYH
B (BHE) 2oCICKkEo= 2 LF—4 (DOE) IZX Y Eefitsr (BHFIZ OV TIL, £Fo—# 2 KER Lo+ 5
DOE AFSEBIAL4E: DE-HS0000031 Z i@ U T) ZIFT TWHAEMEIEATH D, ZOREFIRLIEMERIZEEDO LD THY
WP U b BB £ 7213 O G SR IS O Il 2 K45 & O TIidZR v,
OREZ R S 8hE T — &

Access to nuclear worker data was granted by the US DOE CEDR project. The protocol and results of this
study were not reviewed by the DOE. The results and conclusions do not necessarily reflect those of the US
Government or DOE.
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B LWHIBISSAT OFEST
PBRRE SR S

HIBIHTIIE, RO 4SOREND 5.
D BofEHE/IME Minimum Number of Misclassifications, MNM) J¥EIZ X 5 FewffE I BIRE%k (i€ IP-OLDF) LIAto>H|5!]
BEEE, HBIE R Loy —2ZEL HBITERNOT, TELWBEGEHANRE LRV,

2) N— ==Y iKRIL SW (H-SWM) & SE TP-OLDF LIS OHIBIBERNT, #MIEABETRE/ZR T —2 (MNM=0) Z3BiCT& 722 &
M. Z L TAR LTV % HEENISE T Fisher OMTEHBIBEL (Fisher @ LDF) 1%, #UEBERTAEZ: 18 HOSHTRIR T, 0%
HEEDORPAAN0.17,0.23] T B Z L B hote. bbb, WEOEFDEIE T ASEMEN 239 Th - Th, EEITHRTS
HERTREZR Z & WD D DT, WEDOEERHRIH &2 MOtz RETHER S 5.

3)  EBMEREMEE & DA, Fisher ® LDF & 2 YCHIBIBIEL (QDF) 13BN BATADFH TE VD THN ML I b D%
BB HeEHY 7 MRIZV. —BAEATI E FHVIUZ ZRICHHIGE TE D208, —HORICET 2 E8IEN —EE4% & 55512 QF &
ERMEHEIBI AT CURZ 2B AR 23 2 L B h o T,

4)  CHIBISAT & EEUF AT & R CHERIFEH AR TIE L BiE - TEZ T D AREZY. LiL, EREUFSHTO X 5 IHBIRECO-E Y
MR O 95%ETER M 2 <, HEFIHT O L 5 RIS N2 T /EIENR 2. 207, UMERD -0 O k- ZEMEEE )
BEZT. ZHICE 5T, BE IP-OLDF % Fisher @ LDF, B AT ¢ v 7 [, H-SW MN=0 DF—X DR) , V7 h~v—I v
KAE SV (S-SWW) , 2 LP-OLDF, &¢iE IPLP-OLDF @ 7 8 OMIBHIBIEE &, FEEEA L MEEA O FHIRAS SRR THOBaET L
7. BRIV T — X1, Fisher D7 A U RAF—%, AA AGYTHREET — &, CPD 5 — %, FAORET — %, 18 FHOKH A
M o> 10 5 100 FIDOEAEKKER 10%, 50%, 90%D 3 KIEIZ X2 BEHIE, AAH 44 BHEO 2 BRI T —2 THD. ZhboeTT,
2E IP-OLDF DHBIRERD R <, £ HBIRE D IBWEF K OME 21T 72, WOKRITAETHET —ZIT & 2 100 EAEMGEE
DFERTHD ML & M2 [T FEEAR & BREAEAROFELFR =S, MIDIff. & M2Diff. 1% 7 ik & BUE IP-OLDF DZETH D) .

M1 M2 Diff. IPLP | 0.00 0. 56 0. 56 0.00 0.49

MNM | 0.00 0. 07 0. 07 45s | 0.00 0. 63 0. 63 0.00 0. 63

33s | 0.00 0. 00 0.00 4,0 | 0.00 0.49 0.49 0.00 0. 48

4,2 | 0.00 0.01 0.01 0.00 0.47 0. 47 0.00 0. 47

0.00 0. 00 0.00 | MIDiff. M2Diff. LP | 0.00 0. 96 0. 96 0.00 0.89

HSVM | 0.00 0. 81 0.81 0. 00 0.73 28s | 0.00 1.10 1.10 0.00 1.10

32s | 0.00 1.15 1.15 0. 00 1.15 4,0 | 0.00 0.95 0.95 0.00 0.94

4,0 | 0.00 0.90 0.90 0. 00 0.89 0. 00 0. 80 0. 80 0.00 0.80

0.00 0.90 0.90 0. 00 0.90 Logistic | 0.00 0. 96 0. 96 0.00 0.89

SVM4 | 0.00 0. 81 0.81 0. 00 0.73 20m50s | 0.00 1.10 1.10 0.00 1.10

31s | 0.00 1.15 1.15 0. 00 1.15 4,0 | 0.00 0.95 0.95 0.00 0.94

4,0 | 0.00 0.89 0.89 0. 00 0. 88 0. 00 0. 80 0. 80 0.00 0.80

0.00 0.90 0.90 0. 00 0.90 LDF | 9.64 10.54 0.90 9. 64 10. 47

SVM1 | 0.00 0. 81 0.81 0. 00 0.73 4m50s | 9.89  10.55 0. 66 9.89 10. 55

31s | 0.72 1.59 0. 87 0.72 1.59 0,0 9.48 10.09 0.61 9.48 10. 08

1,0 | 0.13 0.98 0.85 0.13 0.97 9. 54 9.91 0. 37 9.54 9.91
0.76 1.71 0.95 0.76 1.71

ZNSITNA TYE IP-O0LDF DAFZEZ 18 LT, 1) HIBIGRE & R OBIMR, 2)MNM O BRI ME, 3) ik, &) 3 fHod
HIBIIATIZ IS T 2B A5y o 7.



AWFZERERIT, ATFD 5 DT —4 (Fisher DT A U AT —%, AL AFUTHEET — %, CPD T —%, FHEOHET —%, HE
H 44 BAROD 2 FREBIT — %) THHER L7, MEOME THEHEIC L EDT. FHIHIEABERRE/R T — ¥ OWF I T T
RN, FELOEERRELN TN D, 2014 FICITFFERSCCHEMAZRER L TV 5 [36-37]. LIFIXZEDO—HTH 5.

1) AA AGATHRIET — & Tk 2 %0 (X4,X6) TMNM=0 TH Y, 6 HOFAELD A TOMAELHE 63 HD 5 5 16 T MNM=0 (&
%, F LT, STREOBILHIBIBEE & ik L, H-SYM & 8 E IP-OLDF BAAME MNM=0 (272 B MBI T VT, BIESEETREZ 38T &
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A Finite Sample Efficiency of a GLSE in Regression with Inversely
Linear covariance Structure
Takeaki Kariya, Meiji University and H. Kurata, University of Tokyo

In this paper, we revisit the upper bound problem for a GLS with inversely
linear covariance structure with respect to the Nonlinear Version of the
Gauss-Markov Theorem that gives the Lower bound for the covariance
matrices of GLSEs in terms of the ordering of nonnegative definiteness.
More specifically in a regression model,

y=XB+e with P=L() €Pu(0,0°Y) ip

Pu(0,Q) ={P: E()=0 Cou(c)=E(ec')=Q € 8(n)}
we are interested in deriving an upper bound for the covariance matrix of a
GLSE
OLSE b(I,) = (X’X)'X'y belongsto Cy

GLSE b(2(0)) = (X'2(0) ') X'2(0) "y
when 0 =0?%(0)

where 0 is estimated by the OLS residual e= y — Xb(J) and
Q=og(0)=(0) = () + Zp:/i,- C)loNs
=
(6 €R"), C,'s are known. |
As for the lower bound of the GLSE, Kariya (1995) proved the nonlinear

Gauss Markov Theorem;
Clov (5(2)) < COU(.B) for any BeCy and P € P (0, 0%%)
Co={3=Cy| Cis ak x n matrix such that CX = I;,}
Cou(b(E)) = o*(X'E1X)!
Here when the model of error terms follow AR(2) with

— (0"

Q =72¢ with @ =®(0)=

\ 0 11



or equivalently
D=1 0)*[1 + 4,(9)C, + 2,(6)C,]

17 7
4,(0) Zm’ A, () Zm

we derive an upper bound for a GLSE under the linearly inverse covariance

structure relative to this lower bound.

R(b(S), B) = Cov(b(X)) + E { (b(i) - 5(2)) (b(i) - 5(2))’}

— o’P(O)A T+ Pp(O)APE(AANATY?

A= (XS IX)IX'S 1 Znp tkx1
Want E(AA) = yl for some y
a'A=a'J’'Lny,
J=J@)=X'TX=X"TO) X,
L=L(@)=X'T'Z
In the inversely linear model of error terms, we have
Evaluation of L=X'S(6)*Z:
L= )zvzllzi—lzl/ZZ_
7 1512 P L V25
=XV 4 Y 4G+ ) (4~ 4)C 122

p ~ ~ ~ —_— —_—
=Y (4 - 4)C; with C; = X'5¥*C;3"*Z

j=1
and
J =X EPEIEX = X2+ D A4,C 1K
= X'=V {1+ Z:’:lzjcj +Z;’:1(ij —2,)C,¥="2X
=1 + Zp:[ij - 2,1C, with C, = X'="?C,;="?X
=

Using these evaluation, we obtain an explicit upper bound for the AR(2)
error model, though it is necessary to investigate the sharpness of the upper

bound through a numerical analysis.

Kariya,T. and Kurata, H.(2004) Generalized Least Squares, Wiley



Statistical Estimation for Optimal Dividend Barrier

BESPRPFETIZ2MERN MR E#X
EESDAFIETHE [A =

RIRESHTDOWEEY R 7 I1CBT 285 (risk theory, ruin theory) DSHE LT, SHORFER (4—7
Z A, surplus) AHZEEFHR (barrier) Z LB/ & FIZ. ZOHYEKEITRET DAY (dividend) DR
BELH D, FAERTIE. GHRHBEERT7Y VETIVEEREL, RERER (optimal dividend barrier)
HEBEZEZ S,

BEUNMEWNZEEORL > 0L 20— B {(Ut)} &

N(#)

Ut) :=utct—S(t); St =Y X;

EEHET D, TITy u> 0 @WHBAY =TSR ;¢ > 0 FBAREHY ORBRBIZE ; N(t) IZBRt £TOD
JL—L (RIREFER) HEE; X, 2L i OBICE T2 7L —LR%; SO) 3FRt FTOI L —LREE
ET D, ARRTIE. EHEMBRETILELT, {(NO)} ZEEN> 02 DOR7Y VBE; X; &iid TH
RRERY f(2) ZRHDOEEREEHE L. (SO} PEERT Y VBRICHD EIRET . £/ b>u %k
fE4iER (dividend barrier) & L, H—7FZ 2B {(U#)} B b 2 LO2EH%2RE & L THEIGRET 2
ERET D, COEZDOXM (0,t] ICH T 2ELEHEE D(t) & 92 &, UMK (t,t+dt] ICH T DEEHER
dD(t) 1&

dD(t) = D(t+dt) — D(t) = { 0 if Up(t) <b

cdt if Uy(t) = b

ERTENTES, 22T (D) . BEAHZBEDY—TS5BRETHY

ERTIENTE S, RBERYRBE (optimal dividend problem) & LT, #RERZI T = inf{t|U,(t) < 0}
FTICXILVbN ZEHDREMEDRBEDOHAFE
T
/ e&dD(t)]
0

NERRERDD (b &T5,) 2REB/IERET S, TIT 6> 0 RBEEANFERET 2,
KFFRTIE. n DI L — LSS L VY L —AREBE (X1, T1), (X0, 1), .., (Xo, Tn)} HEHIE A
EZEDV HHET D, £THUDHIC. V(u,b) ICAT %ROD Pollaczek-Khinchin AR A2 EH T %,

V(u,b) =F

EXE 1. (Pollaczek-Khinchin AR) [N c| <1 B XV £,V IZET 2L G RARME2IRET 5, DL &,
V(u,b) WRATEET 32 LW TED,

v - (b—u)/ A A (4) h A (4)
—(b—u)/« J J
(u,0) = ae 1 I jEZO ( C) GY(b) g ( C) FY)(u,b)



ZIZT. a=c¢/(A+9),

b s
FO@,b) =1, FW(u,b) = / / f(x)e™* “dads,
u JO

. b S1 b S2 b Sj ] .
F(J)(Ua b) = / / / / / / H flzp)e Zha “/O‘dxjdsj < ~drodsedrids,  j > 2,
u 0 81— 0 Sj—1—Tj—1 0 k=1
b

G<J’>(b):/ e~ f(x)FD(b—z,b)dr §>0
0

(\:j—éo
RIS, FU) A#B4BTE (renewal process) DHERE L TKRIRY %,
WE 1. (V) 2T D F(y) 2MEREEBEEUICS D & 5 BINE — D15 lEREHDF L T 5,

F(y) = C’Ly /Oy f(x)e™ "/ *dx

(N
(N
P!

 FIRX OMRBEERE. Cy = [)° [ fx)e/dady THB, ZDr &, FUO(u,b) id,

CyP(u<Y; <b) if j=1

F(j)(u’b): _ J
C{SPu<Yi<b)[[POSYi<b)—PO<Yi+--+Y;<b)p if j>2

=2

LRI ILNTES,
F(C, U-statistics D52 ELTH FO OFEE FY #B0T 0 OREEEUTOL D ICEST 3,
EF 1.

b = b (u) = arg max Vi (u, b)

. =1, /s \NJ

N A A .
Vi (u,b) := dpe~ /o d 1 22 1 (p 220 RO (u,b),
(u,b) Ao (b) ZZIO - W (u,b)

J

n 2 J+1 n
n ; : 1 e
L(b) =) <A> GO (), GV (b) .= HZI(Xi < b)e X/ G (b — X, b)

i=1

Frees(1986) #8&ICT2 &, LDV, ICETZ—BM (—HKRINERM) Z2RTIENTE S,

BE Xk
1. JE/KZRBE (2011) fERRIBERIC B 1T B Gerber-Shiu B & FEETAUHERI TIEETEGRN MRETHEERM IR, 59(1),
105-124.

2. Dickson D. C. M.(2005) Insurance risk and ruin. International Series on Actuarial Science. Cam-

bridge University Press, Cambridge.

3. Frees, E. W.(1986) Nonparametric Renewal Function Estimation. The Annals of Statistics. 14(4),
1366-1378.



Minimum contrast estimation for spectral
densities based on exotic disparity

Yan LIU!
(Waseda University)

Abstract

Minimum contrast estimation is a fundamental method for parameter estimation in time series
analysis. There are several results for minimum contrast estimation based on minimizing the pre-
diction error, interpolation error and some functions of them. In this talk, we extend the class of the
disparity function to a much broader class and call it the exotic disparity. We investigate the prop-
erties of the class of the exotic disparity and propose a procedure for estimation. The consistency
and asymptotic Gaussianity is shown for the class. Furthermore, the robustness against the fourth
order cumulant of the class is also shown. Asymptotic efficiency only holds when the disparity is
equivalent to the prediction error up to some constant multiples.

keywords: minimum contrast estimation, prediction error, interpolation error, exotic disparity

In time series analysis, one remarkable result for parameter estimation of the model is the method
of minimizing the prediction error represented in the spectral density form. The concept of the spec-
tral density function for a stationary linear process has a long history. Whittle (1952) systematically
investigated the parameter estimation by the means of the spectral density for the first time after he
found that it was difficult to derive the inverse matrix of parametrized variance matrix of Gaussian
stationary process explicitely. He proposed the method to approximate the matrix by the spectral
density and next estimate the parameters in the spectral density. In the case, Whittle suggested
minimizing the functional [ I, x(w)/fe(w)dw for the Gaussian stationary process {Xy; t € Z}.

The method has been generalized to be a minimization problem of a certain criterion (or disparity
measure) D(fg, gn) in Taniguchi (1979). Here, the nonparametric estimator gy, is substituted for the
periodogram I,, x (w) because of non-consistency in the case of nonlinear integral functional of g(w)
in the criterion. The approach minimizing criterion D between the parametrized spectral density
and the nonparametric estimator is called minimum contrast estimation. The asymptotic properties
of the approach for time series case has been considered for a long time. Taniguchi (1981) proposed
D(fo,9n) = 7 [®(fo(w))? — 2®(fo(w))®P(gn(w))]dw as the disparity measure between fg(w) and
g(w) with a bijective function ®(-), and showed the asymptotic properties of the estimator. As
another direction, Taniguchi (1987) proposed D(fg,dn) = [ K(fo(w)/gn(w))dw as the disparity
measure with a sufficiently smooth contrast function K (-) whose minima exists uniquely at 1, and
showed the asymptotic normality based on the contrast function K(-).

We mainly focus on the minimum contrast estimators based on the exotic disparity, which is

I This work was supported by Grant-in-Aid for JSPS Fellows: 26-7404 (Liu, Y.)
1
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defined by

™

Do) = [ a(6)fo)* L x(@)de, a 20, (0.1)

—T

. B
where a(0) is given by a(0) = ( = fe (w)a+1dw) . The disparity includes the integration functional

form of prediction error and interpolation error up to some constant multiples.

(i) the prediction error is given when a = —1;
(ii) the interpolation error is given when o = —2 and § = —2.
The consistency of the disparity is guaranteed by the condition that § = ——2-. Under this condi-

a+1°
tion, the extreme value of the exotic disparity in the parameter space will maximize the disparity if

« > 0 and vice versa, if the parametrized spectral density of the stationary process is contained in
the parameter family. The property is shown by Hoélder’s inequality. In this talk, we suppose a < 0
and take the procedure to choose the minimizer of the exotic disparity.

To investigate the asymptotic properties of the statistical procedure, we define the statistics
based on the functional of the periodogram of the stationary process. The statistics are usually
called the minimum contrast estimator since the properties between the fitted spectral density and
the periodogram. The estimator is asymptotically normal from the central limit theorem for the
linear process in Hosoya and Taniguchi (1982) based on assumptions that the innovation process can
be approximated by some martingale processes. The Gaussianity then is shown by the martingale
central limit theorem. If the assumption on the innovation process can be made stronger that the
fourth order cumulants only exist as the simultaneous case, then the process is asymptotically
normal and the asymptotic variance is robust against the fourth order cumulant if the true spectral
density in contained in the parameterized spectral density family. Furthermore, the property can
be made stronger if the considered process is 1-dimension, that is, the asymptotic variance is robust
against the fourth order cumulant even if the fitted spectral density cannot attain the true density.
As for the efficiency of the estimation, the Fisher information of the estimation in time series
analysis is defined in a limiting form. However, only the case « = —1 leads to the efficient result,
that is, the asymptotic variance of the estimation is the inverse of fisher information in time series
analysis. The result is shown by so called Kholevo’s inequality. Even though, the exotic disparity
has another robust property for estimation. We can first estimate the parameter by the exotic
disparity for some initial value in Newton-Raphson’s iteration, and then estimate the true value by
non-iterative method based on the disparity of o = —1.
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Formalization of statistical conditional independence relations using
Coq/SSReflect
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1 Introduction

Several axiomatic systems have been proposed for studying probabilistic conditional indepen-
dence relations. Among such systems, the most well known ones are the graphoid of Pearl
and Paz (1987) and the separoid of Dawid (2001), these axiomatic systems being based on the
fundamental properties satisfied by PCI. For instance, symmetry is an intrinsic property for the
ternary CIP relation X I Y'|Z, that is, X Il Y'|Z holds if and only if Y Il X|Z. Another ax-
iomatic system called cain (Wang, 2010), however, takes a quite different approach. The cain
algebra axiomatizes the most fundamental algebraic properties concerning the probability den-
sity (mass) functions, In addition to other properties, for instance, the collection of probability
density (mass) functions forms an abelian group with respect to the usual product for real num-
bers. The cain enjoys a great advantage over either the graphoid or the separoid in that all the
relation concerning PCI are expressed in equal forms. To demonstrate the possible advantage
of this approach, we shall formalize the theories of cain using theorem-prover Cog/SSReflect.

Coq is an interactive theorem prover, which is based on the theory of the calculus of in-
ductive constructions. Coq allows the expression of mathematical assertions and mechanically
checks proofs of these assertions. The Curry-Howard isomorphism expresses a direct relation-
ship between computer programs and mathematical proofs. According to this theory, proposi-
tions are types and (correct) proofs are programs. SSReflect (small scale reflection) is an ex-
tension of coq developed in the path to formalize the proof of the Four Color Theorem (2004),
The proof of the Feit Thomson Theorem (Feit and Thompson, 1962, 1963) has also been for-
malized using SSReflect. The Feit Thomson Theorem states that every finite group of odd order
is solvable. This can be inputted into SSReflect in the following.

Theorem (gT:finGroupType) (G:{group gT}):odd |G| — solvable G.

The actual proof involved more than 170,000 [J lines of codes with more than 15,000 defi-
nitions and 4,200 theorems. Most recently, the formalization of the Kepler Conjecture has also
been completely. SSReflect has also been partially used in this formations.

2 Computer Verified Conditional Independence Relations

The following codes define a bounded lattice L with bottom bot. To formalize the cainoid, we
only need to introduce the join operator.

Parameter L : eqType.
Parameter bot : L.
Parameters meet Jjoin : IL—=L—L.

Axiom Jjoin_idempotent : idempotent join.
Axiom Jjoin_commutative : commutative join.



Axiom join_associative : associative join.

Definition ge x y := join x y = X.
Axiom bot_minimum : V x, ge x bot.

The following first introduce the set of coins, which is of the type called choiceType.
The lattice L is closed under the binary dot operator dot defined on the direct product of L.
The mixed coin mix is also a binary dot operator dot defined on the direct product of L.

Parameter coins : choiceType.
Parameter dot : coins — coins — coins.
Parameter mix : I—L—coins.

The following are special cases of mix, with bob, up x and down x corresponding to
1, T* and T, respectively.

Definition bob := mix bot bot.
Definition up x := mix x bot.
Definition down X := mix bot x.

Now the axioms of a cainoid C1 through C5 may then be specified as follows.

Axiom dotC : commutative dot.

Axiom dotA : associative dot.

Axiom bob_unitlL : left_id bob dot.

Axiom up_down_unitL : V x, dot (up x) (down x) = bob.

Axiom mix_up_down : V x y, x # bot —
mix x y = dot (up (join x y)) (down y).

The following give the cain-algebraic analogy of the Bayes’ Theorem and the corresponding
formalization in SSReflect.

THEOREM 2.1 (Bayes’” Theorem). If v > (), y > 0, then T;, = TYT*T,

Theorem Bayes: V x y, (x # bot) A (y # bot ) —
mix x y = dot (mix y x) (dot (up x) (down y)).

The formal proof of this theorem can be obtained by basically applying the axioms of a cain
in direct fashion.

Proof.
move= X y; case=> xneb yneb.
rewrite [in RHS]mix_up_down; last exact.
by rewrite dotA -![ (dot (dot (up _) _) _)]dotA [dot (_ x) (_ x)]dotC
up_down_unitL bob_unitlL Jjoin_commutative mix_up_down. Qed.



Circular statistics for animal/plant behaviors
and movement ecology for circular statistics

Movement patterns are diverse
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. Examples of GPS trajectories for a seabird, every 0.5 sec
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2. Kato’s circular auto-regression
0=a+2arctan {w tan((6,,—0)/2))}+e,

2. Kato’s circular auto-regression

6, =arg(X, X :heading direction . . . .
= arg(X.X.) g Concentration to a might sound unsuitable as regression

Kato’s circular auto-regression (kato 2010) model, but this property is suitable for modeling oriented
0=a+2arctan{w tan((0, ,—a)/2))}+e, movements. Parameters are ecologically interpretable.

1

1. Insert link function tan(x/2) for transforming [r, m) to R distribution

tan(Y/2)=w tan(X/2)

0
2.Change normal distribution to circular distribution. ' gttt
3.Add reference angle O (unlike linear variables, 0 is not specific on a circle) 0, :small

Y=a+B+2arctan{w tan((X—a)/2))}+e  Downs and Mardia (2002)

0. linear regression  Y=wX+g, e~normal(0,6?) %}ises o focal direction

Aapd W1

|w: intension

K. navigation CapaCity




r auto-regression Maximum log-likelihood MLEs for selected 2.5 What statistical models are desirable?
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|4. Concluding remark |

The movement model using Kato’s circular auto-regression “Mt_)vgment ecology will advance iq parallel to_ d_evelo_pments in circular
tisfies requirements for a null model statistics, and the development of circular statistics will be promoted by
sais q ' the practical demands made from movement ecology.”

- >
N . N (Shimatani, K, Yoda, K., Katsumata, N., and Sato, K. “Toward the Quantification -__“‘- - ?
1. have an ecological basis and the parameters have ecological of a Conceptual Framework for Movement Ecology Using Circular Statistical
interpretations. Modeling.” PLoS One (2012))
2. mathematically/statistically tractable. Circular statistics for animal/plant behaviors
3. an explain a broad range of movement patterns, and can be and movement ecology for circular statistics
flexibly extended.

Aakala, T., Shimatani, IK, Abe, T., Kubota, Y., Kuuluvainen, T. (2014) Tree crown
plasticity to solar radiation and neighborhood structure at high latitudes. (under review)

Rejection of a null model suggests effects of some (often,
more) essential factor(s).

If a null model is inappropriate, its rejection gives us
nothing (or wrong conclusion).

On-going collaborated work with Dr. K. Yoda, Dr. K. Sato, Mr.
Y. Goto, Dr. T. Noda, Dr. S. Kato, Dr. T. Abe, Dr. T. Aakala,
Dr. T. Kuuluvainen, Dr. Y. Kubota, and more.
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Study design and methods based on the two stage sampling

iR AEEE, Shizue lzumi

Ky K5 TL5E, Faculty of Engineering, Oita University

2 Bt TV U SIS BRI RO T A LT, 2 BEES— R - v br—)b
WRIER0 2 BEls 7y — A« 2k — MFZEDS, BHBICTbD. AZETIE, Zhbo 2507
WA DR RN HIEZ P L, BRI IR O E & 3T 5 BRIC LT & e AR A
B 2RO 2 HEIZOWTDOEZZITH.
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THEAT O T A NS ZoT A O i, BEM»G LEBBICH 7 v
TENTaR—MNIBITEROFEY LEEEXOT—F L, ar— b 2EEHIC
hroFV v rEanr—Atartu— LV IBIAEER Z 0T X EHVD. ZOR,
aR— FTF— 4 %, 2 E 7 ) Missing At Random(MAR) TRl L 7= REe&T — X A7 L
T, mEAOXLEE (WL) <°, Approximate Bayesian Bootstrap(ABB), Markov chain Monte
Carlo(MCMC), Multiple Imputation by Chained Equations (MICE)?D X 5 72 Z B AIEIC L -
THNT T2 Z &M T& 5 (2 fth, 2012; Keogh et al., 2013) . Breslow and Chatterjee (1999)
I%, National Wilms Tumour Studies 7 —# % & IZ LT, 2By —R - 2 ha— i
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Random(MAR) TR M L 7= R T — X AR LT, #HESNT-EALEZ A WD HiE
(Estimated weights), Multiple Imputation by Chained Equations (MICE)?D X 9 72 % & A%
WL > THITT 22 T2 (B f, 2012; Keogh et al., 2013). Keogh et al. (2013) 1%
B W) HE O EEL & KIS A O B4R % 5~ 7= Nested case-control study O FHIFH I, T DT
— X 5B L CTHER LIRS — & % v T, Nested case-control study & 77— A « 227k
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FHA RN FEDOENCLEDEAY A XA~DEBIZOWTH., BT — %1%,
Keogh et al. (2013)DEfEER T — ¥ S E (2 L TIER L 7-. Estimated weights & Z #HAA
HBIZHOWTIE, £ZE X CHBEOHLLIEH THLHMNBEER W ZH Wiz, BIEEROER
EBEICONVWTIX, HHICHETS.
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LSE-type estimation for stochastic processes with
small Lévy noise

Yasutaka Shimizu
Department of Applied Mathematics, Waseda University

1 Model

Let (2, F, (Ft)e>0, P) be a stochastic basis, on which an R-valued stochastic process X
is defined via the stochastic integral equation

¢
szx%—/ b(XE,00)ds +€- Qy, (1)
0

where x € R,e > 0, and 6 is an unknown parameter that belongs to ©y, which
is an open bounded, convex subset of R?; we put © := Oy, the closure of Og; b is
a measurable function on R x ©; ) is a Lévy process such that the characteristic
exponent: P(u) :=E [exp(iuTQl)], is given by

o2 - iu' z
Y(u) =ib" u — ?uTu +/R (e“‘TZ -1- T]Z\Q) v(dz), wueR, (2)
where b € R, v is the Lévy measure with ({0}) = 0 and [ _, [2]*v(dz) < o0.

We suppose that the process X< = (Xf)e(o,1) is observed discretely in time: { X }7_,
with ¢t} = k/n (the index e is abbreviated), from [0, 1]-interval. We denote by A7X :=
th—l — th—l and An = tz — tZ—l = 1/71

Our interest is to estimate the value of the parameter 6y from the discrete samples
under that n — oo as well as € = 0: small noise asymptotics.

2 LSE-type estimator

We consider the threshold-type least squares estimator defined as follows:

~

Op.c := arg min D, (0), (3)
where
O (0) = IARX = b(Xpp |, 0) - Aul1anx|<s, - (4)
k=1

Without the indicator 1y ATX[<0nc}s the estimating function is the same as in Long
et al. [1], which can give unstable performance in finite sample simulations. For the
stability, we use the threshold 4,, > 0 in order to eliminate ‘large’ shocks causing bias
to drift estimation.



3 Main results

We make the following assumptions:
Al |b(z,0) —b(y,0)] < |z —y| for each z,y € R and 6 € ©.
Under this assumption, the ordinary differential equation
dX? =b(X?,00)dt, X =u,
has the unique solution X° = (X}?);>o.
A2 be CP’(R x O;R).
A3 0#£0 < b(XP,0) # b(X?,0,) for at least one value of ¢t € [0, 1].
A4 I(0)) = [,y Veb(X?,00) V5 b(XD,6,)dt (€ R? ® RP) is positive definite,
Q1[vy] There exists some v > 0 such that, for any k = 1,...,n,

(0,Ar]

P{ sup |Qt|>Ax}:op<1>.

Q2[q] For some ¢ > 0,

/ 1219 (dz) < oc.
[z|>1

Theorem 3.1 (Consistency) Suppose A1-A3, Q1[y], and that a sequence {0, .} sat-
isfies that

STt = 00, €ATSL=0(1). (5)
Then R
Opc — bo.

Theorem 3.2 (Asymptotic distribution) Suppose the same assumptions as in The-
orem 3.1, and further Aj. Then
P

6_1(§n,e - 00) — C)
where ¢ := I71(0) [, Vob(X?,00) dQ; € RP.

Theorem 3.3 (Mighty convergence) Suppose the same assumptions as in Theorem
3.2, and that Q2[M] holds true for any M > 0. Then, it follows for every continuous
function f : RP — R, of polynomial growth that

E[f (¢ Bne — 00)) | = EIF(Q)

where C is given in Theorem 3.2.
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Adaptive Quantile Regression and Risk Bounds !
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Abstract

An adaptive local smoothing method for nonparametric conditional quan-
tile regression models is considered in this paper. Theoretical properties of
the procedure are examined. The proposed method is fully adaptive in the
sense that no prior information about the structure of the model is assumed.
The fully adaptive feature not only allows varying bandwidths to accommo-
date jumps or instantaneous slope changes, but also allows the algorithm
to be spatially adaptive. Under general conditions, precise risk bounds for
homogeneous and heterogeneous cases of the underlying conditional quantile
curves are established. An automatic selection algorithm for locally adap-
tive bandwidths is also given, which is applicable to higher dimensional cases.
Simulation studies and data analysis confirm that the proposed methodology
works well.

International Symposium on “Education, Theory and Applications in Statistical Sci-
ence”, October 24-26, 2014, Nigata University, Nigata. Research supported in part by
grants from HKSAR-RGC-GRF.



Bayesian Inference for Time Series of Counts Models

Cathy W. S. Chen
Department of Statistics, Feng Chia University, Taiwan

This paper proposes a new variant of generalized autoregressive conditional Poisson
(ACP) models for a time series of counts. The proposed models can account for
several characteristics, such as discreteness, over-dispersion, asymmetry, serial
correlation, and structural changes. This study advances the ACP model in the
following three ways: first, a threshold nonlinear ACP model is designed to capture
more flexible asymmetric and nonlinear properties; second, an ACP model with
generalized Poisson error distribution is proposed to accommodate the
over-dispersion and under-dispersion of a time series of counts; and third, an ACP
model with change points is proposed to cope with situations where the data set is
experiencing changes in its pattern. An adaptive Markov chain Monte Carlo (MCMC)
sampling scheme is developed for parameter estimation. The standardized Pearson
residuals are employed for diagnostic checking. The proposed methods are
illustrated by a simulation study and empirical analysis. The latter provides evidence
for a significant improvement in the modelling of New South Wales crime data sets.



Markov chain Monte Carlo method for high-dimensional
heavy-tailed distribution

Kengo Kamatani*
Osaka University kamatani @ sigmath.es.osaka-u.ac.jp.

Abstract: High-dimensional asymptotics of the random walk Metropolis-Hastings (RWM) algorithm
is well understood for a class of light-tailed target distributions. We develop a study for heavy-tailed
target distributions, such as the Student ¢-distribution or the stable distribution. The performance of
the RWM algorithms heavily depends on the tail property of the target distribution. The expected
squared jumping distance (ESJD) is a common measure of efficiency for light-tail case but it does
not work for heavy-tail case since the ESJD is unbounded. For this reason, we use the rate of weak
consistency as a measure of efficiency. When the number of dimension is d, we show that the rate for
the RWM algorithm is d? for the heavy-tail case where it is d for the light-tail case. Also, we show
that the Gaussian RWM algorithm attains the optimal rate among all random RWM algorithms. Thus
no heavy-tail proposal distribution can improve the rate. Finally we describe an efficient Metropolis-
Hastings algorithm, which attains a better rate of consistency. This talk is based on Kamatani [2014].
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Decompositions of symmetry using models based on
f-divergence for square contingency tables
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Frequency domain GMM estimators for stable processes and
its asymptotic optimality

Fumiya Akashi *f

1 Introduction

In the last few decades, heavy-tailed data have been observed in variety of fields in-
volving electrical engineering, hydrology, finance and physical systems. To model such
data, symmetric a-stable processes are often considered. The symmetric a-stable process
is a linear process which is generated from the sequence of independent and identically
distributed (i.i.d.) symmetric a-stable random variables, and it is known that the stable
processes does not have the finite variance. So the classical methods are not applicable,
such as method of moments approach. To overcome this hurdle, we frequently make use
of the frequency domain approach and self-normalization. Mikosch et al. [5] constructed
Whittle estimator for the stable ARMA models, and showed the consistency and limit
distribution of the estimator. Kliippelberg and Mikosch [4] studied the limit behavior of
so-called self-normalized periodograms and the integrated version for the stable processes.
They elucidated the asymptotic properties of the statistics. In particular, it was shown
that the limit distribution of the integrated self-normalized periodograms for the stable
processes is expressed as a sum of stable random variables. Subsequently, Akashi, Liu and
Taniguchi [1] derived the limit distribution of the frequency domain empirical likelihood
ratio statistic for the stable processes, and constructed the method of nonparametric in-
ference for important quantities of time series models. On the other hand, generalized
method of moments (GMM) is one of the most popular tools in econometrics, and the
method has been applied in variety of fields. In i.i.d. case, Newey and McFadden [6] gave a
unified view for the estimation problems based on the class of extremum estimators which
contains the GMM estimators and the maximum likelihood estimators as special cases.
For dependent data, Hansen [2] introduced the GMM approach for time series models with
the finite second moment. Hansen [2] considered the moment restriction models in time
domain, and Kakizawa [3] extended Hansen’s approach to frequency domain. Kakizawa [3]
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proposed the frequency domain GMM estimator, and showed the consistency and asymp-
totic normality of the estimator. Furthermore, Kakizawa [3] gave the optimal weighting
matrix of the GMM estimator, and constructed the asymptotic optimal GMM estimator
without assuming that the true model is known.

In this paper, we extend the results in Kakizawa [3] to the stable processes. We focus
on the estimation problem of over-identified important quantities of the stable processes,
and derive the limit distribution of the frequency domain GMM estimator. Moreover,
the optimality of the estimator will be discussed based on the limit distribution. Since the
stable distribution does not have the finite second moments, we define two types of criteria:
one of them is the pseudo covariance matrix, and the other one is the codifference, which
was introduced by Samoradnitsky and Taqgqu [7]. We also provide the discussion on the
asymptotic optimality of the GMM estimator for stable processes via theoretical results
and some simulation experiments.
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