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Abstract

In this paper, we provide the parameter estimation of the MA(q) model by using the approximate
Bayesian computation. In the approximate Bayesian computation, a way to improve the sampling
efficiency of the algorithm is choosing the statistics of low dimension, which contains as much in-
formation of parameters as possible. As the variance of white noise is known, we use the sample
autocorrelation function of the first q order as the statistics. Through the numerical simulations
and comparison, effects of choosing the sample auto-correlation functions are much better than
the sample auto-covariance function, which greatly improves the sampling efficiency. When the
variance of white noise is unknown, we use the sample autocorrelation function of the first q order
and the sample variance as statistics to realize a two-step approximation Bayesian parameter es-
timation method. As a result of numerical simulation, this method greatly improves the accuracy
of estimation.
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IS 18] F7 41 MA ()88 8 WK S8k H IR AR Al T, X T o8 BB 7 B A 1 SR
I BENEH ;. Newton-Raphson /7% #1 Davidon-Fletcher-Powell 77555, X EEHUE 7 EE S5 N iH5HE
TR 4. 1 It AEZR R, FIH MCMC J7 750 S50 J5 5650 A7 fh A 3E AT S 500 v 2 4k
—FRAT VAL [2]. ABTEIR AR KSR Al THIE /& MCMC J7VEERZE0E RO DAR e T 5, MR &
TRR A B i, B S B R AT 8 . AR SR P4 AR 17 0 3 5 T S B ) Al AL DL B o 452
(Approximate Bayesian Computation) KAt i+ MA(q)# T ) S5,

I ABL DU B v B (AR ABC)2 A AR 4650t S8 Al 5 38 70 An AT Hh e, NI 45 th S 8ph vk i) —
FEL%[3]. 1984 4FHI Rubin 1 K45 T Bh DUH-JrRe A JBAH[4], 1997 4F Tavare 45272 B AT VL M H]
7E DNA 5 M et HEWT (5], 1999 4F Pritchard 552727 0 25020 LAHE) (6], FFAIAIHET ) ABC 5%
TN Y R R B 2002 FIEHRITERAER, Il DUt ARy — P & e S ik
(IE Z S TRBE B AE (7] REED T TATH P R R I FE 2908, &5 ABC HIEM
FERCRAE TR 4E N S HAR S Gt . AR RS, HEISH 7870 Giih & — B AR MM 3,
LB R E VR 4E A S S BERATREZ 4T & . Jean-Michel Marin 552235 75 SCHR 81 FH
ABC J7E0 MA(q)BR S HOHAT T AT 12T SRR RL I 1 e 75 7 222 T ANRY, 80T ¢ BYREAR B 7
ZREAE RS H G B G R A AT AR S EUh o . ARSCRATT ¢ MHFEA B AR E A H SR
ThiE, RS HERI R, EHFEAR AR R B E NG E ORI TR . A, ASCHE g
FETTERFMET, BT ¢ A SRR HEART ZE NS BIN SR, KM ITHE,
BPSefbi T8 R 2, FRALTE M S 7 Z2 1) ABC BVEX BB S EGHAT A TE . WEE R R RE, %07
ERORAR & 7 A T RS

2. MA(g)t5E!
EX 1: B {x, 1k =0,£1,£2,--} H—BfHFH], i
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w2 MA(@BERAMKRE p, 5 6,(1<i < q) ZRAFWFHIKR:
Lk=0

q-k
_Hk +Zef‘gk+i
Pi = i—",lSkSq
1467+ +6;

0,k>gq
ARl 1 YRR 2 AR AT RPN IR .
MR35 MA(@R R AN, WA RB 0L |6|<Cli=12.q.
HE: ARHIEZ T
(*3()6):1—9196—(92)62 ——g x* :(l—ﬂqx)(l—/izx)(l—23x)~~(1—/1qx)

Em T AL TS
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repeat

HEHE A6 5015 p, () 21 O
AR p, (167) 2 x
until p(x, x*) <0
6=0'

end for
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B2 KUk ABC B
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repeat
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repeat
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BEHLVERRECAN 0, MR 7% o (1 MA(q)BEEL I TR F 81 x = (x,,x,,0,x, ) » PHEBEAE
*E?‘Gf%iﬂlﬁ(x):(,bi(x),izl,z,...,q);
until d((x),5(x")) <&
0,=0
end for
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o =1), KRR IS 4 411 0100 ABC fhil 05 SR BEFIREATT 2 0E MG, 4ith o 119 ABC fiiit,
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LSRR x" MIREARRHEE o B R A A () = (5] (). 51 (x). . (%) 5
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Figure 1. The posterior sample scatters with autocovariance func-
tion as statistic
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Figure 2. The posterior sample scatters with autocorrelation
functions as statistics
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Figure 3. Histogram of sampling posterior distribution from autocovariance function
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Figure 4. Histogram of sampling posterior distribution from autocorrelation function
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Table 1. Comparison of ABC estimation results with autocovariance function and autocorrelation function as statistics

* 1. B AERFMBEXEEAZRITER ABC fAitERITE

B U ZRBCNSE TR ABC flih H AR ECASET 2 ABC fliil

E TE el TE
6, 0.577071 0.06291456 0.5859509 0.02553763
6, 0.2494374 0.1328754 0.1936627 0.02143973

Table 2. Comparison of the maximum likelihood estimation and ABC estimation with autocorrelation function as statistic

= 2. MAMAREHFBEEXRE AGITER ABC it 3dtL

PR AUERA T ABC fiif
filiiH A FEXT R 2 filiiH A X RZE
6, 0.6265 4.42% 0.5859509 2.34%
0, 0.1899 5.05% 0.1936627 3.17%
o 0.9957 0.43% 0.9984724 0.15%

6. SEBISTHr
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JE R FRE TR N 2018 4F 10~12 H & 9% Bfi b wim) .
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Figure 5. Time series chart of the number of patients with Hepatitis B
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Figure 6. Autocorrelation function chart of the number of pa-
tients with Hepatitis B
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AR ¢ WAL TH AREARIIME ¢ = 99708 . Jdid Bk 5 XF 24047 ABC filith, 13 6,,0,,0 KIMTHE 7
Vo

6, =0.5143,0, = 0.8455,6 = 2286.843
A1 1% MAQ)REAL Ny .
¥, =99708+u, —0.5143u,_, —0.8455u, ,,

Horfu, ~ N(0,2286.843) .

3 At 2018 4 7, 8, 9 =N HIKE O RIE AB PR E, FME SHEXIRE, PLRRR=
M AIRE IR IENELT) 95% B A7 X (A1 F FLAE -

Table 3. Prediction of the number of patients with Hepatitis B in China by ABC algorithm
= 3. ABC HiEAM K E LM ABTUNEER

I 8] Febrd UL HXTIRZE I 8] 95% B w5 X ] UL

2018 4E 7 H 103,809 102,179 1.570% 20184E 10 H (92,716, 101,680) 98,415

2018 £ 8 A 105,068 105,943 0.833% 2018 4E 11 H (93,740, 103,820) 101,657

2018 £ 9 A 95,312 98,143 2.970% 2018 4E 12 H (93,402, 106,014) 99,823
E&WH

WL A AR 4(LQ18A010007).
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