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(Summary)

As part of the statistical expert training program promoted by the Institute of Statistical
Mathematics, a statistical consultation class titled “Movable Holidays and the Seasonality of
Economic Indicators” was conducted in the 2024 academic year. During the class, an
official from the Cabinet Office (Economic and Fiscal Analysis and Overseas Affairs), who is
actively engaged in analyzing trends in the Chinese economy, provided an explanation of the
challenges related to seasonality in the analysis of China’s macroeconomic data. The class
focused on addressing the seasonal adjustment of publicly available macroeconomic data
from China, as well as examining issues related to the use of statistical tools such as X-
13ARIMA-SEATS (published by the U.S. Census Bureau), Kitagawa’ s DECOMP, and Sato’ s
S-SIML. This report first discusses issues related to the processing of macroeconomic
data based on the Chinese calendar, particularly in relation to the Gregorian calendar (solar
calendar), the lunar calendar, the Spring Festival effect, and holiday effects. Among these,
the application of seasonal adjustment methods such as X—12-ARIMA and X-13ARIMA-
SEATS is of particular importance. Regarding China’'s seasonality and calendar effects, a
Zhao dummy variable was developed to analyze the seasonality of China's monthly trade
statistics. Additionally, this study examines issues such as filtering in non—stationary time
series containing seasonal components with missing values and the construction of
seasonally adjusted series. Furthermore, a new frequency decomposition—based seasonal
adjustment method, SarSIML (S-SIML), was developed, which was found to be effective in

handling missing values with ease.
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Name Date Duration:

New Year ~ s Day JtH Dec 30, 2023 — Jan 1, 2024 three days
Spring Festival #&ffi Feb 10 — Feb 17 eight days

Qingming Festival {EIAHT April 4 — April 6 three days



Labor Day J7f@ifii May 1 — May 5 five days

Dragon Boat Festival ¥g/Fffi June 8 — June 10 three days
Mid-Autumn Festival H#KEi Sept 15 — Sept 17 three days
National Day [EEEHi Oct 1 — Oct 7 seven days
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https://www.reuters.com/world/asia-pacific/china-dragon-
boat-festival-tourism-trips—-above-pre-covid-levels-minis
try-2023-06-25/https://www.globaltimes.cn/page/202306/129
3068.shtml
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(FLZ¥) Reuters
ChinaDragonBoatFestivaltourismtripsabovepre-COVIDlevels Trips
for tourism in China during last week’s three-day Dragon Boat Fes-
tival climbed 32.3 from a year earlier to an estimated 106 million,
12.8 above the pre-pandemic level in 2019, the ministry of culture
and tourism said. 2023 46 H 26 H (393 kB)
https://www.reuters.com/world/asia-pacific/china-dragon-
boat-festival-tourism-trips—-above-pre-covid-levels—-minis
tTy-2023-06-25/

(FL & )globaltimes.cn
China’stourism,consumptionmarketssizzleduringDragonBoatFe
stivalholidays Days of high temperatures in most parts of China
and the rainy season in the southern parts of the country did not
affect people’s enthusiasm for travel during the three-day Dragon
Boat Festival holidays from Thursday to Saturday, reflecting a con-
tinued economic recovery in China.
https://www.globaltimes.cn/page/202306/1293068.shtml
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TR ST

73



X 1N BT — & (2002-2023)

NEREF2R71(2002-2023)

50000
45000

E it

25000 ,/ /
20000 1/ l/
15000

10000
5000

11
21
31
41
51
61
71
81
91
101
111
121
131
141
151
161
171
181
191
201

211
221
231
241
251
261



., HARZIEDGEFEEONWKEBIGRE>Z I ) I A MO
TIEER 7 0RFET — X TIRIFERY D & BHIFHEER R % /Ek
THEZENR—BTHD, TOBICIZSHFREE L CRER VY
2 J@HEEFE U 72 X-12-ARIMA 7%, X-13ARIMA-SEATS 7% % F| 39
52 DLW, {HT — RIZRHAMEDR D 2 5E 2 D0 TIEE DRRIZ
RN 2 BN T B NIEENTIE R,

AR TIRHEOE O OEE L < 7 O RFHRT D5~ D A
QHEIZ, FEEHESHBFERRINCBIT D RAMEREZ S, ERE
BRI NS 7 O RFERINOFEZSMTIE L VR - FEBRALD .
RIS, AR 7R SRR E M & EEMEDNEAE T DR & A
HZENELEEDLNE, UL, ZODGEIZITEE O RER
T D SR TIE Z N E THoIZiEaR S N TV R WY RTE D A
BOBHBEEZOND, AFETIXI S LRI T CTHE D 2175
Ji UTDECOMP 74 V&) v 7R SIML 7 4 V&) v 7 %]
FA U 72 RAHERTE D & KR 5T — X i ORIk %2 Z523 5,

2. IEEBRFRINICE T 2 RAMENIE

A LD 7ZDIZIRTEp =1 LTT — Ry, OBZEMIZi =1, ,n
THHVRERESTL, = {1,2,--- ny D5 i € L. DF—XN
missing(R#l) LTWH&T 5,

(1) yi=x;+v (i€l,).

I 2T o \EIEEHEERI, o ZEHERI & T B0 MRS
DN T T N T WA ZEHTI ARIMA 7V 3R — A 2 L
TEHEENTWS,

ZOLERDE S IIMEEERMETE S, FIXIEREF — XA h (A
HorE RUTFT—2OEEZI = {m m+h—1}, BEINDHE
RINTF—2OEE%ET, ={1,2,--- ,m—1,m+h, m+h+1,--- n}
Y¥Be. F2BiEn—hETH B, 2EOBHANRZ L y(L,).
RUT—R%Zy (icl)edTdL(n—h)x1X7 b lbb, ZHWNT
Gi=biyL) THB, LER>Th=ey (i €L,) (e FHA~RZ K
W), gi=byGel) &35E, nx(n—h)ZHEFHIZED, nx1
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N7 MV

(2) y = By(IL,)

PR TE %, ZORBIEKIT — & NEROISFIFIO X > 12 RO
DThoTERATELEETNE L VDO TR REETHZ,
ZTRZ MLy RBHINY NVERETE b i L 25 & T B
RPN TRET D B,

BT — 2 H3U 72085 FRE A DERIT AU, Sl yi Yo 1 (i €
L) % f(yYi1) £ T3 8. 2TOF— X B BRTR DRI

(3) Lo(L) = [ [ f(wilYi-r)

€1,

L7325, BT — X T RAMED B 2 56120F0 € T,\ L & T 2 BEH
5, ZHBIZH SO HIEREREE L,(L,) = [Ler, f@Yi1)
LIPS A ENTEEZ AR TE B,

W Z ITEDREDN ARIMA ETILIZ LN oTWBR TR, F—

ABUTHR U TREMENZ < 22 i, BB ED ARIMA €5 V%
GELEDIZEET D & consistent (IZHEERRETH S, ZTO5 LG E
ITE TN RO ITHKIF T 2 LD 12b(0)(i € 1) 2FHET B L. K
REZE I oy TMAT & D DIERIEFEIZ U 723> TW B EAE T X R HE
EIEMARETH 5,

72 BRI R BMERTE T 7 A0 A 70 & R BB R 722 51
EM7VIY XL%2FHATEIEN—RNTHS, SHEDOEHET
iom 9 D IEEFIRRFDEE IR O IE 4k % & 6 TR HE
ThHAHN, TITERZFHRLEVWI 2T, EBRoRRAIERMETIX
R|DZT ¥ B LR E BIGEE GO AL D 205, TS5 L
725 A B ARHiDBYTHI T S SIML E X B ICILRARETH 5,

(i) Decomp D#ZE : Kitagawa (2020) 1 Gaussian B % )
. RELHEZEALT
(4) l‘i:ti—FSi‘FCi,
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tAX MUY R, ¢ IIEBRR D, s IXBHIRD 2 EIRT 5, (a) AFt =
o) BBEEED |, (b) (X ey = o) (p EEHEL) | (o)
¢ ~ AR(m) 1E /7 A X0l OEEIERINZ LRSS &35, (d) &/
o ZNTIZERME 2 E., R vz(t),vgs), v; DFETDH B, Decomp
TIFREIZOVWTOEREHEZIT> T3,

Kitagawa (2020) (Z & 2T T — &I/ hE S 2 RELNT IS BLHME D
IRNDT, 74V RY 73703 IREEHEE M I e % FIH U,
FHERZED KD SN B RERBERERIELT 5 T &I & D IRRBZEE
DHEE, X 51T smoothing ZFIHT 5 Z & TLE U 72 REBHEE A
"BohsdZezflzHWTHERLTWS (FlAIX Kitagawa (2020)
Chapter 9).,

DECOMP D& 121 F#l (prediction) 12 & 5 FHFLEIZ & 2 &L
#eEe. Ud U1k (smoothing) 217> TW\WA & 5 TH 50 o EER
DFHEGEIXAWHTIE RV, B2 ISTHPREHE 2170, #0EL
ABEICE2TNBEGTHOERANERZ 7255, £REHX—Z
HaroF b Bbhad, BMEO 707 I LIIFEELZ W
DTHETO TS LEFRAKT 2HENRDH 5,

(i) SIML D& : IZE~R 3 Sato @ SIMLfiltering 71 25 A
(Kunitomo-Sato (2021), Sato-Kunitomo (2024)) TIXZE#T — X ik
IZ& D ML YR - JEERET P DIREHEE & 1T D HIRIER S
WA ABETH IO EHANE ZZA 5D TU FTIEX DL <3
5,
FEHIREHMME LTI ML Y N - BERES ZHEE L 2 WA
Xz, =t +c, v CEENBERRDZELI LT 58, FHIK
DR EF R NIRED DR E 2 AET DHETNET Y
TWEBBEEET, BRI AR —m O LY 1 EM ED
JEAHAES 43 0 A % nonparametric (ZH#EE. Z 4% R EISR 2 0 A g
NIFRWZ & THB, Lo T, REMEZHAT 5 HELDE X
DR ML VR - EERE D DIRBHEEDR A RE L F 2 5N B,

3F-74IL% )V 0EB-T4IL9) VY
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RZHNZBIL 7 j &R HOZE R 2y (=1,--- ,n;j=1,---,p)
YUED. 22 Cyi= Wi ) ZpXINRTZ MY, = (y;) (=
(yij)) &2 n x p OBHEATH. yolor y, & p x 1 FIEAENRZ bV TH
Hrgee§5, TIThrL YR - EERKD 2R DIEET RIREBEE
Xi (= (zj) =0,1,---,n) XI(1)@EETH O, EHELAHA D

/

v; = (V15 -+, Up) DYENTHNL 72 R 5 CEBER 2 F B
(5) yi=xi+v; (i=01,---,n),
T B ERET D, £7

(6) Ax;=(1—L)xi=v\" (i=1,--,n),

PO EVY) = 0, EVVY) = 5, &l THEREHG v, (i =

0,1,---,n) Ziid RITE(W,;) =0, E(v;v,) = X, 2= 354
BHEZD,

T2 TI DI DDMERELY] Ax; , vi DYENTMNTIZIER S
N,(0,%,), N,y(0,%,), iIZ U723\, n x p BT Y, = (y,) &7
e, ARy D R Top x 1 RZ M (yy,---,y,) DO

(1) vee(Yn) ~ Ny, (1n v L, @, + C,C. ® zx) ,

ThHZ6NE, 2L, =(1,---,1),

[1 0 -« 0 0)
1 1 0 - 0
(8) c,=11 1 1
1 - 1 1 0
\1 - 1 1 1)

Th5b,
RIZK,— ZH (Y, 25 Z, (= (z,))) 1ZH#EHT 2

(9) Z,=K,(Y,-Y,) K,=P,C,",
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7272 U

(10) c'=1 0 -11 0 -- :
0 0 -1 1 0
\ 0 0 0 -1 1)

(k,j) B (P, = () &

(n) 2 2T 1. 1
11 )= E— )5 =2

WCEDEHT D, ZDEEZTHDART MIVEH (Kunitomo-Sato
(2025) ® 2 # Lemma A.1), C;'C! = P,D,P,, D, I Af75T
k EEldd, =2[1 —cos(n(ZEN] (k=1,--- ,n), THB, ULFTIX

nxn

2n+1
(12) aj, (= dy) = 4sin’ [5 <2n+ 1)] (k=1,---,n)

YT,

—BOBEITE (1) Ry = x+v,, REEEDES Ax, = vV % &
0. ARSI =0,1, -, n) B LOREEHES v (= Ax;)
AEHTERBIETH D,

_ NS W
(13) V; = Z Cj ei_j
Jj=—00
(14) v =3 Ol
Jj=—00

YEBTEZLLES, 22Te BEel diid HERLH
TH Y. EE) = EE") = 0, Eee") = =V FEaens
741), E(elel”) = =) GEEEBETH) TH b, HHELD L

cC) =) =1, £ BE, pxpREGHICY BLUOCY () =
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=101, ) DV T YT [CV <00, I ICV) <
oo LUURT 2 Z L B UET B, 272U |CV|| = maxy—y... ) ()]
G731 CY = (e () IICY|| = masyer . |7 ()] (4780 L) =
(¢)() THB.

ARTIE 4 REICBHEEE AL I EBNHRETH B0, Z0HE
Cids =0 CVlel (s> 2) BEU e Fiid HEREHS

sj T1—sj

TE(E!”) =0, EeVe!”) = 20 &ird 295, (22 CREIT

51 CY) OMIHERIZIR S |CY) < 00) TH B, — MBI
HEEFMEZLMAAL I L EHARETH 0. AR TIXiEmzE A
&9 5,

Z Z TS % SIML iEIF 2 #UZ X b FEe H NSRS % R ae i H>
O JEIEREIS I AT 5 Z TR L VR, TEER. T, A XE 5
D IR R H DR R ESR 2 BIMEIZ DXl BB RTEZEE 2 BUHI R 5 D2 5
TANZI) YV TIZEIOVBWMOBEDS & TB5HETHS, HATIHIK, -
ZHUZ B 5 P, Z2HITFEREEZ & 5 MO 7 — ) T2 TH
D, FEREUTIEEBXRZ bz (k=1,--- ,n) in Z, FWHLRIZ
WML 25 Z Mo NTWS, (FlAIEX Anderson (1971) Ch.7,
Kunitomo and Sato (2025) 72 & % 24, )

RIZEBIZIE D WTRBEBUZ DO WTD DD T 1 VR Y v Ik
IZDWTERBHT 5, B E 7 4 V&Y > (forward filtering) & 1%
K, — 12D WFEHEE & 5 (131F) ERERED S AU &
D — D EEMER 2D BT HIETH S, nx pirdl

(15) X,(Q) = C,P,Q,P,,C; (Y, — Yo)
BXLU
(16)  Z,=P,C. (Y, —Y0) ., Yo =Yoo+ X" 4V,

EEZES, R LR XY = &, v, = (v) Enxp 3
S2IN x§0) =x;—%(i=1,---,n) &35, /A XOHAMEZ LT~
7 ML E LT, Yo = X 95,

2 CHERIERE Z,, IR Y, ORIEEAIRIC BT 2 EXRRTH
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D, Q, lEnxn D74 IVRY) v ITT3HITH S, BHEITH Y, 1ZFEE
WA & § 5D TER K, ((27) R) 13 HAEE2 L >TWbH Z &
IZHERELTE IS, Ly R -ERERDOEE (5 5\ I3 filtering)
FEEROTI ZTRIZHIHL THZ 5, (Do ZEHHNIZ DN
TIRBIZITER - 8 - (R (2022) 2SI Nz0,)
ZZTmxn&ERT5 T, = 1,,0) ZFHL Tn x piT4l

(17) X, (m) = C,P,Q"™P,C (Y, — Y,

EEZ LS, ZEUnxn THQ =3, 3, ¥ Ui,

Z ZTnxp BHEEEITH] X, 120 U TR E S 5 D A% Z, D
ZHIZEDEO U, SRR 2 BHT 2 %2ER 5, 25
LTHEONE ML YR - BB IE

Thb,
ZOMREHEEIT X, LR BEH(77) & (77) 1B N B REEEE
x; (1 =1, n)IXBH~XZ b Vy, (i =1,--- ,n)DML VK-
BRI 721 Tlda <, BlEAER A B EENTWS, £ I THK
B L, PL YR - ERERDDOAZEID B S &4 55k
THhd, MLV R FEEREFEBEL O ITE WG 2 D5,
B R I (v — v ) ICE D IRIFEHTE 2 IF NS 2
52 EHAFTE B,

T @ SIML I AER D R RIS 7 H X0 IRF[AT BE g 3 & I3 BRI S
B, RADRDURKRSTWAZLIZHEELTE IS, ZITDE
Ha o WA HIZ X B BN MLy, DF — X AHFEIZ DWW T O#EE
A IE 24 {E4Z DWW T & Kunitomo and Sato (2025) 235£ U < #&d L T W
B0, BAERI Y = Ay, (= yi — yio1 DEBEBSHIZ & 0 AHET
b5,

RIZBAFE T 4 IV A Y ¥ J (backward-filtering) (23D < JiiE%
AL & 50 nxpfT8l Y: = (y, ). npx 1L HERNRZ N (yo, -+, ¥, 1)
358, UGy, 2T B L Enpx L ERRT M (yy, -y, 1) —

SHIMIZN: yn LT DL EDMRRYZ MV (yno1,-,yo) OHEMSA%2EETZ, 27y (i =
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1,-y, (1 =(1,---,1)) OIS EITHIE
(19) Cov[vec(Y,)] =1, ®%,+C,C, @ %, ,

THEz6N5, 2ELCIE (2R H3,
ZIZTY: M5 ZF (= (2))) ~ND K — 2

(20) Z:=K: (Y, -Y;) . K,=P;C, ",
REAT 5, 2ELYE =1,y

/1—1 e 0 0\
0 1 -1 - 0

(21) C,'=]00 1 -1 :
00 0 1 -1
oo 00 1),

THBM (kj)- BE (P, = () %

w2 [ on 1.
22 = )
(22) Pry n-i—%sm {2n+1( 2>‘7]

IZEVEDD, ZOHE, AT MVaRELD CCIC = PD, P
B LUD, DHAEDE d = 2[1 — cos(n(377))] (k=1,--- ,n) T
Hzon%, (Lemma A-1,Sato and Kunitomo (2024) iZ X %, )

LLETHRAR7ZZDDEMUIE T HEAHEIZFE—TH Y a), (=di) =

4sin® [2 (21)] (k=1,--- ,n) THEALND,

2 \2n+1
RIZER I N /- HERBRRE O AHIZ L D n x piT5l
(23) X;(Qn) = C/TLPZ/QTLP:LC;”L_I(Y:L - Y:L)
Jy6)

(24) Z,=P,C, (Y, - Y)Y, =Y, + X, +V,,

AWK T 5, 72720 X = (x1,), Vi = (vi,) i&n x p {75,
X =Xi1—X, (1=1,---,n) THD,

0,1,---,n) Th2,
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ZT BFUARY, 7 O 2 H U - M@ Z (3 RERBEIIZ B 1T 5
BORIZRIGE L. Qun xn) X7 74 VR V7155 TH 5, R
MERFE Y IR ERRIITH 5 D CTREE ML K 2 W= Z
CIZHERELUE S, BIZIE ML Y REBIZIZ N x p 1751

m (Y

(25) X, (m) = C,P,Q["P,C, (Y, - Y})

BLoQ™ =173, tThiEIw,
BIEEE n x p (70 X DHERIZBWT ZF DIRRIREL S D H %
AWTWADT, ZZTOEFTIRHEL TWAIREZIX

(26) X;(m) = C,P QP C, X",

y75, 220X = (O s ca o, x\0 =xr—
x*(i=0,---,n—1) & U7, ZDITHNIBIELED m (KJEPE K7
IZHRIH L TW5,

4. BEY RIE

i) PLY K - BERESDRIR . =3/ I A DOE L IEFHIES D
B & Tl K JRRD 6 ZFHiME 2 B0 BrV 72 Z=HTF R E ARG DA
BB LBEFE O NS, ZITHEETILELHLDIL, BT A
X-13ARIMA-SEATS 7% & TR EHFEF AR yr t=1,---,7)
RSy, HEINEZHIED S, L T5 L

(27) y::yt_gt (t=1,---,T)

WZEOHETEHIETH B, Lizh-> CTEHFHEFARINIIXIZIX
ARAIZE S DD EENT WS, BHlT — R IZREERD 25612
1% X-12-ARIMA, X-13ARIMA-SEATS 7 ¥ TIEZHipk 5 S, DHEE
RIEME L0, BRRTIRE-E 0 LR,

ZUZX U T DECOMP TIXEMMZIRET R EIMBETH S
P, MBS RIS 5 Z L3RR & 7 B T & & b1 (2020) AR
HHL T3,

S v AFTHABINZFTHMEE X-12-ARIMA, X-13ARIMA-SEATS 22 WTIIHl x 13
https://stat-expert.ism.ac.jp/wp/wp-content /uploads/2023/03/SSE-DP-2023-1.pdf &I 172\,
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iz, & U—Wei, EEARZENZ RO WD s b Ly R - s
D DEEIZEMRTRETH D, Tk SIML-filtering (25175 m
OENMEIZ AR5, FlZiEmix 1 £ EOFAHKD & 5200
RWeHlrxng, SIMLIETIEKEREE), 2ot zAaAn
N5 eNTES, (Sato-Kunitomo (2024), Kunitomo-Sato (2025)
REEBREINZ, )

(ii) SIML F&i:A%1E

E A& - B - ok (2022) T Type-Il AL — Y v 7 L EEN B fik
ZHFE U720 ZOHEERHT 5 & REBMEL D 556 ITRED D
AITHRAFET 5 2 &7 < EHITHRME 2 IR 5 (TR T 2 Z 83T
&%, ZITIEEK - B - F#E (2022) DR S 2 EFE L TRIKOHE
W ZEn, LEBOT—XTn=4L®5\\&n =12L 2 LTEL,
. BEIMEOIREEHEE 2 M AGAD & S ITIE & 0 B A D B L
%, ngxnfidlF, (0 < qg<n) Z2BEDOXSITHHL TEBL 723
£ A B UK 3 47 51 %

(28) S, =F,P,C, (Y, — Yo

Y4B, ZZTF, AR TED S L SITIRET— &, 550 IEH
RT—=RIZHELUTFY 5 W FY) 295
I

(29) Q. =1,—FF,
FFF, =1, &2 LHEFIT0D, FHIMEZ R 2R 1E
Xrnx = C,P,[L, — F,F,P,C (Y, — Yy)

L OHETE S, ZOBE, BHRIIIZY, =S, + X W55
fEDIAIEE & 72 B,

FRZIUEI T — X DGEITIE s = 4, AR A, = 1/4,1/2 (1/2 &
2 VUEHE ) 1/4 13 AR T SIS S 505, WREHT — 2005
127 HEME 6 2 AAMORKE) 2 X4 5 DIIRETH D, £IT
my=[2L/s] & LT (n—2h—1)xn, (n—3h—2)x (n—2h—1) %
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741

Lo—yy O O

30 J¢ =
(30) ) o R

) JQQ — [In—Sh—Q ) O] )

XD qgxnirFl
(31) F9 =J93,9

2T D, (h > 03NS RIEERE,. g =n—-3h—-2&295%,)
ART—& (s = 12) Tl 12 » ARMOHE & 6, 4, 3, 24, 2 A
IO WE % K5 Z L IEWEETH D, 2 Tmy = ([2L)s] &
LTn—I12h+1)x(n—>0-1)2h+1)135 (1 = 1,---.,5),
(n—52h+1) = (h+1)) x (n—5(2h + 1)) 751 % 2T

(32)

JM _ L.—a-yery-m+sy O O

) JM - In— -6 O )
0O O In—ml—h 6 [ 11h—6 ]

K ORERLT
6

(33) F) =[5V,
j=1

IRV, (=T —-11h—6&7%5, )

2P 2 TCOEHIFEMEORER TR E DO E gl
DT, SSICHEIFEDOEMIZHEORELZN S VT ARy
I HiETH B,

(iil) FERAED TR« REFHIEr OB EVED S 1FIEE HZHiRER 5T —
BIZRHMED D B HGEITENWT, [EREDO TR LEEZRETTH 2 &
MWEEND, ZORE, FHIMZRWZ ML YR - fEBRES ORERAE,
b5 WNITRDFHRIMEZRER T 2B ENH L, EHRAELLT
F(BEDT —X)-(RHAIES) -(ZFEHi D) 127 L TARIMA €5
W EELRTREOTRLV Y RFPHIZEIRS L, WEPEZ LN
%,

ORISR M RATTAFE L 7z x126iml IZ & DTS 2 AT E 5, EHAMICET 23 Nigl
sorder & U C#R9 %, http://www.kunitomo-lab.sakura.ne.jp/x12simldoc92.pdf
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5. IiFAI

HED~ 7 a/NElRGET — X &2 FElE U THWTHEET T 217 72,
W EOZHBRTFLOIA, auFRR, Z0BROKERDOH LY
DEFEERDH LN, HRT—RIZBWTRF2S 1 H - 2HDTF—X
PREL UL L H - 2 A0EET — XBRHATRE & = 5 Kk
RINT—RTH 5,

ZITIEHULWERE T TS LB ORTEE L LT, ZO90)
ANEZIRTHZ 212072, 1HE2HDT —XBRHMEE T2 W
DEBMEPFHATRER D THEOLDRAEEZEZ LI LN TE B,
FIXI—BREEDTIZHEFDT —XDMRAED AIC % LK 5
g =Yiag, Yo =Ys g DRAERRNTH o7z, ZTHIEHE
D/NGETE BIZDOWTD 1 2HE 1 ABEHIT 5 WD, KERIIDZ
FHAERLTWBE LIS THS, UNLERT — Ry BEHIEINS
Gitr., FEEPERINZOWTIE g g+ 00 5 = G102 & R DRFEIE R,
BIZIEEBET =Ry g+ 1oy =y DT —RXIFARINTWVWADT
Jig =wiyeg +wayra +ways g (wp > 0), Jog =J2— g £33
L. e AR D B, TOHAEIEY,_jw,=12T 5 & REU
2fl & 725 5,

X OIZEK - B - R (2022) O T TS L EFALTRL YR
TEERR D ZHE L TAB L, BONDORAEIZLBEEIDNR DN
WZ DN D D, TR —EDOT—ZNREL TS FEO HIR
Y7 ORFRIEE U CTEN B RIIDORKTE 2GR H 5 Z L2
TIN5,

JEIRAZ IR (2020) © DECOMP % #H 9~ 5 L ClEfilfI5/:%
U ECREHET S HEREDEZ SN, BMIZIZ L
VR - EEER D OWCEPEETHD T, DR TN+ A
HIZEORENREDRREE TEENL D L0090, 2T 20ENDH
%

ZZTHIRELUTE DD TR VI DFEHEZRLTEL,
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X 2 1% 1990 F~2023 DR RFNZ BT 5 KIEM % R U THERL L
RERFITH S, MNPSOS 5122 Z 30 EMD/NEEDEH)
T h LY ROEME & HICFHEFOKRE IR, TH8bLENH
AYG—MERFE LW, Decomp TIEZEHIM: % HEE 4 2 BRIZIZ 0 EAYS
— AR T B ENEETH D, FRINIT USEZE B Z 170,
MLy RS2, ZEHIMEREL1 £ L TRS-DECOMP M Z Iz TS
2 AR5 % X 3IZHB#H U 72, WA T3S T Tldd 50N
ELU-ZHELREE EBHIZNE LD 2HH 5D T Box-Cox &
Wz RS AR H 5, RBHE I N/ZZHMEIX 2010 FEED 5
ZALUTWBERN, TNEZOE2»S 1 H - 2HOT—ZBAEKL L
o2 IR T 2 EBbhs, AIRT— X2 DM GIEE2E X
LEHEINDZZEHMEDONRX =V EBT B, ZhidT— XD
W EDSBRBEREEZ LD,

B2 S-SIML ZHiAE 2R Z R LU TE Z 5, BT — X OHH
FEEUCIHIAT —X=RiE12HT—X,2HT—X=3H75F—X
kB (WL LD, LATFT—X%=2A57—%= (&%) /2(HiME
2) L ULTT — X %E5HT U7z, Rk SIML Z=HiEH%EIZ X 2 il S N7z
T—RDONHERE B 5 L BB B 2 =HENPEINT
Wb EEHIZ, MU YR - JEERES OHEEMEIIHEE AGIEDEWIZ K
HENINI W DR TE 5, MU BHIREERSZFHL T
FHAAZ R\ ZHFIR RN 2R T 5 2 LT EETH B0, #
U 72485 1E RS-Decomp & AL DFE R DG S 7z,

S 3R
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