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t=1,....,T, N N RN, T ORI 23] 4 DREZREZE. 5%, Ve ZEEEH Y1) KI5
Wi, HIK, Y 2B HER BIREE. 256 =, Y, L BIHAT UM N [ AR B B REMA . fi i, J 7 H) BE AL 75 T
2 0f PRI AR B A 5. BT ) e i 1 TR ) S FHAR 22, 49140, Chen %5 ) AT Zhou 4 10V A 5T
HERFR AL AILE LR AL AT P8, AT TR LR P IR R SCAT N 2 IR AE TE Al X 2% 280805 Zha 55 O 42 H T 21 TH
T TSNS HEAEAT NI N 45 1) 5 [EVA B, Cohen-Cole %5 M PR 724 A2 AT Bl H R 30 P9 %
FEANAZ SRR R RN 0 75 AT A B FLEI .

B2, A FIRWT SR O TS R PR AR &, 51l 452 X 28 v 1 FH P0G R L. 78 S PRt ts 40 A o
S IBP SR AR & i, PIZE P ETRERAT RPN 0-1 AR (BN, RS, M- &
ERRATMG T EBACFO T ECR B AR CA KRR, R AR 12 g T S Eh A B
DRIAR . AR AR B AR S W ¢ 31 1) R AR e F HB R RS TR 1. R TR A I B Y A 1 5 3 FH 1)
FHIHIF T AT AZ: WL SCHR [13-15). A SCHE 2 8] [ & [R] B MRS 2[RI B RS g Bt =, $2eh 1T (M
Z& [ i [ [ AR,

ALY EE TR LA =5, Bk, SRS IA) | () VAR R AR 25 2 TR AR A B I s B2 HH T SN 2% 1)
B SRR R, AZABE TR NT DUAE 5 R s T D 28 56 R A IR IR, TFF 7 DX 468 465 g i (1) 30 2 8 2 TR A
RN, IR, AR E T Metropolis Hastings-within-Gibbs MCMC S35 RBHAT IR 1. BARTT 5,
I B B8 o AT T AR R KL, T DAHE S RS R NS HO e 4 2 AR A, SRR R FL BRI
BEAT MCMC SfiRERAE. 25 =, AP SR A4 AE W 2t BOs S N BN, 1#E— 20 o UM 45 ) & | ol
IR R 3 55, ey & T SE AT RIS BT HESR, JR3RAT T BN 5 OB k.

AR TNERSEHWT. 55 2 504 UL & H BEEEA. 55 3 it UM% A & E [F
AR MCMC Al 59, JRAESE 4 S BENUSEEATI0AE. 55 5 TR UM 4% ) 12 (] U A
RU IS SLBR R IBEAT 0 4. 5 6 T HEAT RLAE AT IR,

2 T XMEEE B REYIRE

M B N AR (=1,...,N). fEHAEIERE A = (a;;) € RV>N SRZ0H W 2% 735 £
AR R, BARRS, RS « DRSS j D RAME, B4 a; =1, B a; = 0. KEBE], £
ai;=0,i=1,...,N. X TR 0, BOAER A A ¢ BERBIB NN R RN Y, (t=1,...,T).

NIRRT Y, FGTHREE, B e — N EL L' 2, E, R EEWETONIREE
BHOBETIR WYy =Y., YT €RY, Zy = (Zyyy ..., Zne) T € RN, & Fy RoRH {Y,,Z, : s < t}
ARH o- L R Y BOSRARE R 2

P(Yit | F1) = P(Yie | Zit). (2.1)
UG, Vi A A Rz E, REGRTEX M APIRESZ R Zi. ASBGE P(Ya | Zi) BATCH
HIZHOE. B, R Y, € {0,1} A 0-1 BT, A Vi, BIZFAFBEERT LS ot~ R

exp(Z;
P(Yie =1|Zy) = 1—&—e>£p(tZ)-t)' (2.2)

o, ik v € {0,1,2,...} MR, Vi, A2 Poisson 7047, HARAF AN

k ).
P(Yitzmzﬁ):’\“exiiw, k=0,1,2,..., (2.3)
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Hrb N = exp(Zir). BRIZANETT LSS LE Y, A Z,y 2 [0 AR SRS iR AL, gt Ty A 4%
2t A BT i8, JATRIEE Yy, B A 5 BT Zi. B, N TR Y, B0BhaA2, AT DL E8:
A Zy AF AT L. D8 TXE Zy S B8 Zha S 1) SR 4 R E B R, B

N
Ziy = Bo+ Pin; " Z @i Zji-1) + B2 Zige—1) + V' v + €at, (2.4)
j=1
Hob, ng = 37 @iy AREAE @ FHE, RIAME ¢ 52 /DKIAMIE, €2 R EIIAME @ BURTEREE.
Vi=Vit,...,Vip) " € RP RABEN AR p 4EHARE. 546, BEA T e A EASZ HIRA N(0,0%)
WIER /3. 24 By € R RFEUER. S5 51 € RN 1 By € RY 43 Bl FR N I 28 RS A0 B R RL8. B
TS, 1 2 5 HAHET S50, By ZNHE 15 5 H S . i )5, v € RP ZIE [ A fE
I [A] AR ) E AR B (ko) D) PR AR A TR (2.1) A (2.4) $RH)T 2% A) & ]
AR,
W = (w;) € RVN SATFRUEALIE AR EERERE, o wi; = n; ta. & V= 04,...,Vy)T €
RN>? 30T EHR B, 4 & = (c1y--nent) | €RN, Zy = (Zae, ..., Zne) 7. BT EIRE X, (2.4)
ATRAE N

Ly = Bo+ PiWZe_1 + Baliy—1 + Vry + &;. (2.5)

T BE R, T 2% ([ AR AT AR RES 2 R 00161 Bkl 45 e T EAL B
Zip, BHOUNAZE Y, W2 OITREY (2.1); 10 Zip BIBIASZAAREARSSIEN th “IRETTRE (2.4)
BEAT IR, AEASCH, T SR 1B E B AR H R TS0 = (Bo, Br, B2,y ") T € R3TP, JEXS
BN 2, BEATHERT.

3 1REMHIT

AT RE— PR X2 ) E R I S BT k. WEREB RS {Z 1<t < T} =2
ARG, AR (2.4) h RIS HOT LB Zha 25 1 25 H 8 5 — R EAT A . SRT, A8
SERRAB LA, WEAEARAS AT, R A 8 /S IR E AT A TR AN ITAT . A T R A
], AR T Metropolis Hastings-within-Gibbs MCMC B3k H#ET i1t

SY=(Y],... . YT eRNT, Z=(Z],...,20)T e RNT. {B#% t = 0 W AIMIEIRASZE RN 0, B
Zo=0. )G, 455 YV M Zo, REEE 7 MIEMSE {0,0%) WBEERAHESWT:

F(Z,0,0% | Y, 20, V) < f(Y | Z)[(Z ] Zo,V,0,5°) f(0)f(0%)

T N T
—{TITTre 1 20 W TL 20 201, V.0.0%) 10107, (3.1)
t=11:=1 t=1

Hp g oc oL, £(0) A1 f(0?) 23R 0 A o2 (15655010

UE (3.1) 1 {Z,0,0%} MG TGS A, AT LMRZS 5 MR R AR B RGAS S 500 58 2 441
3. B S, AT T Metropolis Hastings-within-Gibbs EAESLE TG, 78 T30, B 567E
531 N TPHERREER 2, MK 00, BNfESE 3.2 NS S5 0 Al o2 N5E %0
SN A MCMC hAE S 22 LA 1.
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BiE 1 Mg E A RABAE MCMC fhFERE
L VGRS ZE {Zi 1 <i< N, 1<t < T} LS {0,0%).
2. WEIEMAB m=1,2..., EEUTSBEERNL

(a) M+ i=1,..., NAft=1,..., T, f# H Metropolis-Hastings fiFEE7E, M4 536544 f~(Zl-t) FHIREGAE
Zit;

(b) MIEEZIEDA N, o) FHRIFEEHIZHL 0;
(c) MFELFAMDAT INV-X2(NT, s2) (BIF REERIIE x2 7040) ke EH S 4 o2

3.1 BERSEENTEXRUSH

RV Zi BSEEFENA. 2 X = (Lw/ Zi1, Zip—1), V;T)T € R¥P M 2y = {Zjs
j#is#th B f(Zi) = f(Za | Z,(it),Y,ZO,Vﬂ,UQ) TR Zy WTEA AR A AR A J5 56 70 AT
(3.1), ATLMR B Z;, M58 4226 AF o0 A

f(Zi) < f(Z,60,02 | Y, Z,V)
< P(Yit | Zit) f(Zit | Z4-1,V,0,0°) f(Zis1 | Z4,V,0,07)

1
(v | Zn)exp{ = 5os(Zn = X[ 0P T[ew{ = 5raBiry - XJ0P ). 32

J#
(3.2) FHEE —ATRAT (24) PREERIBIE KRR, BT (3.2) FRZERFAF D AARIRHED AR,
b, EHARIE f(Zi) X Zi BHATHFERAREAMER. vk, A1 Metropolis Hastings filiFE 505K
¥r Zi. 1E Metropolis-Hastings 5L, 7 B E]— MWD, B FEILNT H LI 58 4 5% 10 A
F(Zi) FHH 5T HirE.
N T REIEIEIHRUA, TATRARIC f(Z:0) BIVERT. 5%, RIS f(Z:) IR EOB:

log{f(Zi)} = log{P(Yit | Zit)} +log{f(Zit | Zi—1,V,0,0°) f(Zis1 | Z4,V,0,0°)} + C

1
=log{P(Yi | Zit)} — T‘Z{(Zit - Ei(t—l))2 =+ (Fi(t+1) - 52Zit)2}
N

1
- %2{ D (Gt — 51wjz‘Zit)2} +C1, (3.3)
i
N q:l
Ei—1) = Bo+ A Z Wi Zjt—1) + B2Zi—1) + Vi,
J
Fig41) = Zigg41) — Bo — 1 Z wij Zis — Vi,
J
Gjt+1) = Zj+1) — Bo — b1 Z WisZst — B2zt — Vi,
sF#£1
Cy B5 Zy TRI. B, BB S Z, oM, 7T LU log{f(Z:)} i#t— 2L N
~ 1 _
log{f(Zi1)} =log{P(Yit | Zit)} — ==5 (Zir — [isx)* + Co, (3.4)

20

Ot
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H Oy 25 Ziy TR, MT 1<t <T -1, #EFAGE] g A1 67, 05008

m Eit—1) + B2Fier1) + 2252 B1wsiGj(e41)

it — )
1+ 63 + Zj;éi ﬂ12w]21

2 o?

O = .
R B3+ Zj;ﬁi B%M?z

G t=T N, #FBH Lir = Ejqr_1) M % =02
BT (3.4) AR Z WU EAS AR, BV IES 7040 B N (1, 63) ENRW . i
Ja, TESMFELFE T, FTLAUR%E 52 DI#E Metropolis-Hastings 5L MIEE52 R AE 15% 2 40% 2 [A].

3.2 RHMSEMTEFMHIH

AR EEHET 0 Be ki, RIEHES o2 KISkt X 0 K% f(0) « 1,
HIE AT AT UAES T

f(6) < f(Z,6,02 | Y, Z,V)

T
o [[ £(Z¢ | Z4-1,V,0,07)

t=1

T
o Hexp{ 7 %(Zt . Xt,19)T(Zt — the)}
o exp { A %(Z -X0)"(z - X&)}, (3.5)

Hr
X, = (X1g, ..., Xne) T € RVG) x = (XT,...,XJ)T € RAD)IxB+p),

455E (3.5), 0 KIFEA KM AR IES AT N (e, o), Fe po = (XTX)IXTZ, 59 = (XTX) 7L
IR, B o2 MBI AT f(0?) o o2, UG, IRIBELA TR0 (3.1), ATLAMES o2 158
AT

f(oj) o8 f(Z,0,02 | szO,V)
T

X f(0'2) H f(Zt | Zt—laV76702)

t=1

T
1
-2 _—NT T
II Zy —X410) ' (Zy — X106
xo ‘o t_lexp{ 202( t t-10) " (Zy t—1 )}

1
T 952

x (02)_(N‘2T+1)exp{ . (Z—XG)T(Z—XG)}. (3.6)

YE (3.6), o WISEAskAE Al R RBERIIE x2 70, BRI INV-x2(NT, s2), H

o (Z-X0)7(Z - X0)

NT
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4 BUERHL
4.1 EENGE

T BAIE)T S % ) E AR TEAT PRAEA N AR, AR T 3 MUESELL. EF
NSRBI R R R R, B (2.2) TP logit MEBERREL (IFKNY Logit), UK (2.3) iy
Poisson 4% 5% (HIFRA Poisson). 3Rl SZR e 1 5 B 22 e TAREE S A (A BHLH A1 S 501
WE.

TERA IR BEE S, 4 p=5, 7 = (—0.1,-0.2,0.3,0,0) T+ HMIHMEH 0. T ZEN £, = (04,,,) HI
ZICIESI LR Vi = (Vir, ..., Vis) T, HH 0,5, = 05007720 B2 Rok, A N(0,1) 2B €4, FFHIKE Zo
WHENO. 458 AR (Bo, B, Ba) T, MR (2.4) FTLAAERR Z. )5, 43 AMEA (2.2) 1 (2.3) RoniEE R
BAR Vi 168 F3CH, R T AR A B 3 MORE A RPN, TR A L (5 % H Zha 2 1
I FE, e Ja— SR H T E S,

Bl 1 (BEHLBBERL)  BEAL S BB AR —FheE F I 4 ), 2B 4R ORI 07190, 7EIX AN
SIS T, BATMK R Nowicki A1 Snijders 18] i FHEEHL 3 BB AR A AT B FE A, FART &, B3
A K OAHEIX. BN AR LUAR (R R BE AL A B B — AR X R SR A A 5 B R A
FEIX, W4 P(ag; = 1) = 0.3N 03, &N P(ai; = 1) = 0.3N "L BESE (Bo, Br, B2)T M (0,0.1,-0.2)7.
B, BIEPFAFRIRA XA, B K =5 A1 K = 10.

B 2 (REMARBR) TR BE R, BB RN (B d; = 3, a;0) IRAEHSM.
T AR LRI B LR, E R R M 4 R D B S KBRS, TR 5T A %
EFARR . ARG EATH, 2% Clauset 25 120 F R A B AL pRARBEAEFE A, X FREANTI 4
i (1<i<N), BRI SHEFEI A ETXNE, Bl P(d; = h) = ch=, H ¢ RIB—EE, o 2

BEZE. R)a, 1E0rA N DN R BENL TR & DT RE R R G RTEE . WOESEL (Bo, b1, B2) T
N (0.3,-0.1,0.5) . BJ5, FEMATRHSENIUE, S8 a =12 fla=2.

Bl 3 (HSEMBEEH) BT 5.1 AN R 28 4P 6 10 B SEEH 10 5 I S S50 Hh R I 4% 45
W AR S, ZMEHRE N = 1,735 N R Z 09055 RE AR A WA
Fa RIETHF G, W a; = 1, T a; = 0. fERXMIEE T, WG REZIEXNFRE). & X
Sig @ig/n(n — 1) JIPEEEEFE, Fom W25 pal ) SEAR . VR SRR, 2% 000 9% 4 B S R 0 2% 5 R
2.76%. BJEWESE (Bo,B1,B2)" N (—0.1,-0.2,0.3)T.

KA BEAI LI EE R = 500 IRCAIRAS AT SR I fh 1145 5. 76 R0 A SEI0 B v, K I T
8N T = 10, T AHIEE N 20 51H 100, 500 A1 1,000. ¢ fa— 3T S2 bR 1) S 13 e v, gy
B SE N N = 1,735, % FEPIROR FE K, B T = 10 1 T = 30. ZERFANA i Hiods 55 118 )
MCMC BEHHTRAL G, 2 H MOMC Sk, BATKEE 3 MR MYILE &, Bk a5E 3 3 &
MCMC #f. B2 MCMC %25 26iE4T 300 A )G, 7£ Metropolis-Hastings 5 71X 4 5% B P ik
7 700 YOEAR, LR SE 72, KRB EIAE B R; 2 MCMC 85 FRE, BT 1,000 YO, A
5 YEAC L — AN REAS F DUBEAT R T, 78 MCMC (g 4TI FE oh, RATS IS ERE z, &
$(0,0°) HISMFEIIZE, JEIB TR R Ak R T 21 22) SRepf (R IS

4.2 THMERFIEMER

B a0 = (B)T = (B8, B, 857 AT R r ARUIRSE T SRR R AT 9 TR
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R, HHBNRESE 0, (1<) <3+p) KHITRIRE, |

R —1/2
RMSE; = {Rl S - 9j)2} .
r=1
XA 0, W AE BN 95% BIRI{E X [A]. w5 X [E
CI§T) _ (é§2.5,r)’é§97.5,r)),

Sooft 6200 1 9070 BFAT ERREAR N 2.5% 1 07.5% AL 2B, & X
R
CC;j =R 1(6; € CI)
r=1

N6 TS X A 7 ss v B, o 1() BN RS

R 1-3 45T 3 MELSEIG MG THEE . BT 3 PRSIt il h g SR, BATTE SO 1 s T
SERBATVELNUERA. ] 1 I EARLE RILER 1. ATCUE Y, KT NASF & R BT (Logit 1 Poisson),
F A B35 5 R R ZE I BE B FEA R N G EN. I, fEEERECN Logit. #EXE K = 5 15T
N, fE N A 100 HEME] 1,000 BF, WL RR TR ZE M 8.7% R BRI 0.9%; T H IEIE%U“E’Ji"Jﬁ
RIRZEM 6.8% FRER] 1.2%. ZIMREFTHEH ) U2 1A & [ [BEBEE A5 T 45 52— 5. 1
ANFE T T AT X 8] 7 o5 SR AR 95%, X ARAE 7 S 3E O uErf 1. B, ﬁﬁfrﬁ&xﬂitéﬁz
R R E R, 2 A3 JEH T 2 13 TR, SE R SR 1 BRI & B
DA b 25 R A BATTHR I TF 7 V2R R ).

F 1 BB (B 1) BETHER. REPICRTHARIRE (x10%) MAGEEEEE (%)

TR 0 K=E K=10
N =100 N = 500 N = 1,000 N =100 N = 500 N = 1,000
Logit Bo 7.6 (95.1) 8(95.6) 0.8 (94.6) 8.1(95.7) 4.8 (95.2) 1 (95.0)
B1 8.7 (94.7) 6 (95.6) 0.9 (94.3) 8.7(94.3) 2.1 (958) 1.5 (95.3)
B2 6.8 (94.3) 9(94.6) 1.2 (94.7) 8.4 (94.6) 5.7 (94.6) 2.0 (94.3)
v 7.0 (94.4) 3(95.8) 2.7 (94.4) 7.4(94.2) 55 (94.6) 3.3 (95.7)
Y2 4.7 (94.6) 1(94.6) 1.4 (95.9) 55 (94.1) 2.9 (94.8) 2 (95.6)
vs 7.2 (94.8) 1(94.3)  2.1(94.6) 6.1 (95.5)  3.3(95.3) 1.3 (94.9)
4 6.5 (94.8) 6(94.4) 1.1 (95.8) 8.6 (94.3) 6.4 (95.7) 3.6 (95.2)
vs 85 (94.7) 4.6 (95.4) 2.3 (94.6) 8.5 (94.7) 4.6 (95.4) 2.3 (94.6)
Poisson Bo 5.7 (94.8) 1(94.9) 0.8 (94.2) 5.9 (94.7) 2.3 (94.5) 1(94.1)
B1 2.5 (95.3) 4(95.1) 0.9 (94.1) 6.7 (95.9) 3.1 (94.5) 1.9 (94.4)
Ba 3.8 (95.6) 0 (94.5) 5 (94.8) 6.8 (94.0) 4.3 (94.3) 2 (94.6)
v 8.1 (95.9) 5(95.0) 2.7 (94.1) 8.0 (95.9) 4.1 (94.4) 3.0 (94.4)
Y2 9.8 (94.2) 8 (95.2) 6 (94.5) 8.8 (94.4) 5.6 (94.2) 2 (95.2)
Y3 3.9 (95.3) 5(95.2) 1.0 (94.3) 8.8 (95.3) 6.9 (94.8) 3.9 (94.4)
s 3.1 (95.3) 1(94.1) 1(94.3) 6.6 (95.0) 3.8 (95.9) 1.3 (95.0)
v5 3.5 (94.4) 6 (95.6) 1.1 (95.7) 3.5 (94.4) 3.6 (95.6) 1(95.7)
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* 2 BRUSE (B 2) TR REPICRTHARIRE (x10%) MAEEEEE (%)

EERE 6 a=12 a=2
N =100 N = 500 N = 1,000 N =100 N = 500 N = 1,000
Logit Bo  5.1(95.5) 1(94.7) 2 (94.1) 4.0 (94.5) 2.1 (94.4) 3 (94.4)
B 0 (94.1) 7 (95.3) 3 (95.5) 4.7 (95.3) 2.5 (94.7) 7 (95.8)
B2 8.2 (95.5) 8 (94.4) 4 (94.2) 8.4 (95.3) 5.8 (94.3) 4 (95.9)
M 1 (94.3) 5 (94.2) 9 (94.9) 9.8 (94.4) 5.9 (94.5) 8 (95.7)
N2 7.0 (94.5) 0 (95.7) 3 (94.7) 8.6 (95.5) 5.3 (95.7) 0 (94.3)
y3 9.3 (95.3) 0 (94.2) 7 (94.7) 6.4 (95.2) 4.9 (94.7) 9 (94.2)
va 9.9 (94.8) 9 (94.1) 5 (95.2) 9.8 (95.8) 6.8 (95.8) 6 (94.6)
75 2 (95.1) 7(95.2) 1.5 (95.6) 6.1 (95.8) 3.9 (94.5) 5 (95.9)
Poisson Bo  83(95.3)  6.7(95.2) 2.6 (95.1) 8.2(952)  3.3(95.3) 1.5 (95.1)
B 2 (95.6) 6 (94.4) 8 (94.4) 2.8 (95.9) 1.2 (95.8) 4 (95.4)
B2 5.8(95.2) 9 (94.6) 9 (95.0) 7.8 (954) 4.6 (94.1) 1.1 (95.3)
v 4.6 (95.1) 3 (94.4) 2 (94.3) 3.2 (94.6) 2.1 (94.3) 1(95.9)
Y2 5.5 (95.6) 8 (95.6) 1(94.3) 6.9 (94.5) 3.8 (94.9) 6 (94.9)
vs 1 (95.5) 7 (95.7) 1 (95.5) 7.3 (94.6) 5.8 (94.8) 2 (95.4)
4 2.6 (95.7) 9 (95.5) 8 (95.8) 3.4(94.4) 1.9 (94.7) 1(95.1)
s 3.9 (94.8) 2 (95.9) 6 (94.4) 5.0 (94.3) 2.0 (94.4) 7 (95.9)

* 3 RUSIW (B 3) MMITEER. RARPCR THARIRE (x10%) MAGEHEEEE (%)

p Logit Poisson
T =10 T =30 T =10 T =30

Bo 2 (95.9) 3.1 (95.8) 6.7 (95.9) 3.8 (94.5)
B1 3.2 (94.3) 2.1 (95.5) 3.1 (95.0) 1.9 (94.6)
B2 2.9 (94.0) 2.1 (94.1) 2.3 (95.8) 1.2 (94.4)
Y1 5.7 (94.9) 4.5 (95.8) 7.3 (94.9) 5.6 (94.3)
vo 1.9 (94.9) 1.1 (95.4) 1.6 (94.3) 1.0 (94.2)
3 2.7 (95.9) 1.6 (94.9) 2.6 (94.9) 1.6 (94.1)
Y4 5.2 (94.4) 4.0 (94.5) 6.2 (94.6) 4.2 (95.3)
5 5.8 (94.5) 4.4 (95.5) 6.4 (94.1) 3.9 (95.9)
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B R R ) B AR SRR E ), XU R AT O RE (. LA, FATIE RE T A AN BE
(AL A&, RIPES (51 = 1, &t = 0) MiR%edcE.

BT HEARR Y, £ R, BATER ) X2 & B B IR BT T, S8 EH Poisson
EAERAL (2.3). & 4 Fon TN RIS THEER. N T RS, R 4 phlEs T HRRE. 5
RAREZER 95% MRS X[, 1R 4 Fon, ITA S5 95% BEXEIAEEE. BAmE, Mk
BONL (By) WIJESIIMEA 0.11, 95% AIE X RN [0.09, 0.12]. 3 BEHA F P R A G AR 1 5 3L 40 3L
TEARDEIC AR AL FTAG T 1 R0 RORE (B2) 0 A i A A v S, T3 2 I 2 i A T i R P 4
H (BERUR) B, ATREZ A BRI BRPE DDA m (BUBAIR). AR AAG THrh A~ B AR B B A THE
(51, %2) ¥IONIEAE, RYIFEEERE B HA E L B QIR K 5 PRI iEER.

EFERRE, Zho 55 M Rz AR BN ESL AT &, Frid it a5 R 5% 4 RiE—3 ER,
e AR AN B IO T B B, IR A ASSCIR I () UM 2% ) & B [l AR R g AT Al ok i, mT DUA BN
2RO P, AR E [l O8N A i BRI

wJa, TATRR TSR B AIRES AR Z 0L B 3 Bom 7 a7 1P AR
BB TN, Zi) WA ET AR SRS (B N1 YT, Zy) IS TRI RS W] DA 3,

* 4 ETREHRXFERARPLWTARENT XMEEE B BIREMGITER
R R AL ES (L B wilEZE (x10?)  BEEXELER  BEXE TR

Poisson WL (Bo)  —0.32 1.99 —0.36 —0.28
WL (B1) 0.11 0.79 0.09 0.12
HIEERL (B2)  0.28 0.35 0.27 0.29
A (31) 0.17 1.82 0.14 0.21
FRZHL (52) 0.04 0.18 0.04 0.05
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TEZE /NS 7, FRA Td I k28 W25~ G 1 i RE B B 0 B R 36 IE T S 2% [ & 1 [ 0
BRI PR L. ZEIREAE T 2013 4F 4 H 20 HAEPU )RR T RAE 7 JhEARCHIMG 7. HifE
RAJG, ARAET REZF P SH |, F 2 P #AEAL R & RIS RARABATR G LRI GE. 3R
TR T AL P& B N = 6,541 & 7 BURMEEHE, e MAIEHRE T = 7 RETRMAT .
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IR X 288 355087, AE B ATT O B30 0 AT B A ).
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6 %5t

ARSCHEHY T — T SR 26 ey el VARSI AR TR s A AR R AT A, JF o PR AR B Dy B U]
AR ASCHEH RBATAE T 2R 1) [ R R IR A 2 (A AR P 18 . AR BE R WL 28] F) PRI A
AR, I ELAH 2% ) & 5 A B RS A K o0 SR AT J . e kit 7 i, 3R
1142t Metropolis Hastings-within-Gibbs MCMC i#E5E, Fid BEHUBLLAN A SEUERE S AT T
BAIE.
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Generalized network vector autoregression

Feifei Wang, Xuening Zhu & Rui Pan

Abstract With the rapid development of social network platforms, the time series of network data is becoming
increasingly available. To model the dynamic user behaviours, a network vector autoregression (NAR) model is
developed, which targets at the continuous type responses. In practice, discrete type of data (e.g., number of
posts, user decisions) are frequently collected from the network users. To model such type of data, we propose
a generalized network vector autoregression (GENAR) model in this work. It assumes that a latent continuous
variable exists for each node at each time point, which determines the observed response variable. The dynamic
and network dependence is assumed based on the latent variables (states). To estimate and make a valid inference
of the model, an MCMC (Markov chain Monte Carlo) algorithm is designed and verified by extensive numerical
studies. Two real data examples are presented using datasets from a social network platform for illustration
purpose.

Keywords network data, MCMC algorithm, network vector autoregression, latent variable
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