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Abstract

In order to predict time series data with higher accuracy, based on
the “decomposition-integration” framework, this thesis proposes a new
method of combined forecasting, and establishes a forecasting model
based on primary decomposition, secondary decomposition, and network
search information. Empirically, it is found that the combined forecasting
method can significantly improve the forecasting accuracy and show
better robustness.

In this thesis, a combined prediction model based on
EEMD-PR/PSO-LSSVR-PM is proposed. First, ensemble empirical mode
decomposition (EEMD) is used to decompose the data into multiple
eigenmode functions (IMFs) with different frequencies to reduce the
complexity of the data. Then use Particle Swarm Least Squares Support
Vector Regression (POS-LSSVR) to predict IMFs separately, use
Univariate Polynomial (PR) to predict residuals with trends, and finally
use Perceptron Model (PM) for each sequence to perform nonlinear
Integrate to get the final prediction result. In the empirical analysis, taking
the top ten large-scale ports in my country's port container throughput in
2019 as the research object, the K-Means clustering was used to classify
the ports into three categories according to data characteristics, and from
each category, Guangzhou, Yingkou and Shanghai are the three
representative ports. Empirical forecasting is carried out using the
combined forecasting method proposed in this thesis.

A quadratic decomposition-integrated prediction model s
established. On the basis of reducing the complexity of the original data
by the primary decomposition, the potential features of the data are

further mined, and the accumulation of errors in prediction is avoided by
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reconstructing the subsequences. In the first step, the original airport
passenger flow is decomposed by Ensemble Empirical Mode
Decomposition (EEMD), and the obtained subsequences are
reconstructed to obtain high, medium and low frequency sequences; in
the second step, the high and medium frequency sequences fluctuate
greatly due to their changes. , the frequency is faster, and the variational
modal decomposition (VMD) method is used to further decompose it, so
that it can be decomposed into subsequences with lower complexity and
easier to predict; the third step is to use the cuckoo search algorithm to
optimize the BP The neural network (CS-BP) model predicts all the
subsequences, and uses the trial-and-error method to adaptively determine
the optimal lag period of the neural network model; the fourth step is to
use the CS-BP model for the predicted values of the high-frequency and
intermediate-frequency subsequences. Integrate to get the predicted
values of high frequency and medium frequency; finally, use the CS-BP
model to aggregate and integrate all the predicted values of high, medium
and low frequency into the final predicted value.

This thesis proposes another new method of “decomposition-int
egration” combination prediction based on network search informatio
n. Firstly, the average impact value and time difference correlation
analysis method are used to filter the network search keywords rela
ted to the airport passenger throughput, and the optimal lag period
is determined by the correlation between the search volume of each

keyword and the original aviation passenger flow data, and then a
comprehensive search is synthesized. index. Secondly, the airport p
assenger throughput and comprehensive search index are decompose
d into several sub-modal sequences by the ICEEMDAN method, an
d reconstructed into high, medium and low frequency sequences acc
ording to the sample entropy values of the subsequences. Using the
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different frequency components in the search index as auxiliary in

put information, the high-frequency and intermediate-frequency seque
nces of the airport passenger throughput are predicted by the BP ne
ural network (SSA-BP) model optimized by the sparrow search algo
rithm, while the low-frequency sequences are predicted by the autor
egressive distribution. The lag model is used for prediction, and fin
ally the prediction values of different frequency series are integrated
with SSA-BP to obtain the final prediction value.

The combined forecasting method proposed in this thesis is used to
conduct empirical research forecasting. The results show that the method
proposed in this thesis has high forecasting accuracy and robustness in
both port container throughput forecasting and airport passenger flow

forecasting.

Keywords: Container Throughput;Airport Passenger Flow Forecast;

Decomposition-Integration;QuadraticDdecomposition;Network Search

Information;Cuckoo Search Algorithm;Aparrow Aearch Algorithm;
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— J \#%ﬁ%ﬁH#%ﬁ%& B
IRt R wmhmﬁ\twﬂM@\M&nﬁﬂﬁi desm |
BETE it

A BT R

B11 BoREREL A
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2 RFGE

2.1 BIBRHDRGE
2.1.1 RARWIRS5T#R(EEMD)

EMDPLE —Ff (38 RIS SR EE, EARTERIE A & M5 o Hok) 5 pk
HAZREERER T 55, 5RO AR AR B3 (IMF) 15 2 (Res) . IX Fil
D7 AT DR AL FR AR P Ra AR LR ME RO P (B, EMD 2l Ve Bl s,
AR S SR MO EZ B R(EEMD)PNE, K B S B
BRSSP R oA, f#D T EMD 2l AR AS TR 2 ) R
EEMD HJE KD IR

(1) ¥4 TG HE X (1) I TEZS A0 A it s wit), 880 y (1) = x(8) +w(t)
(2) #H5 5 y(t) #E47 EMD 43455 y(t) = ZC (t)+r.(t), C/(t)= EMD 4

RSN TS IMF, 1 (6) S22 A3 2 7 51 ik 220
() EEST)MQRIM K, BRI FEER AR, 5 M 4H IMF,
THEHME, 15 EEMD 18 IMF 70 8 Mk ZE 0 &

C ()= icm (t) /M 1)
T (t) :ir”’m (1) /M (2-2)

2.1.2 BUHHBENRETERALEIESS B (ICEEMDAN)

TE A IS /) R (CEEMD) P i A\ — %t 1E 47 (1 1 75 P2 1) S JIR EMD
TTVERIBNG, N R TR A AR A A IS /) i (CEEMDAN) P 7E CEEMD 5
VRS b, IO\ & R R, SRR SR R 2SI T B O RS 3
R B 4 1) L. ICEEMDAN U2 CEEMDAN J7¥ (3t — 25 tieidk, %05 &A%
T IMF RIS, SRR T o RS B R R S A S IR S e L, H
Hif CEEMDAN. ICEEMDAN %5 %48 73 fif 751 L4832 IR T N IR Ty 2 3
BEJEAN A& TN 2545 9401, ICEEMDAN 9 EL i 23 it R ol LRER 10 F -

fi B W FOR BRI S A A, E, (W) FoRxt s wl AT EMD
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MR RRIE KA IMF 08, g RO KIRENINE S PR bR e 22 . 5k

HE IR AR E, (WO) IIBUFIAR B x by BT S O

x" = x+ BE, (W(i)) (2-3)
i EMD 4 fi# 43 2 xO 19 J5 ¥ ¥, B P I E R B — A ik E

Q=2 Y M( R). T M) SORHIL T i e A

o S5, BEIEFIXEE—A IMF AR LU ¢, = x—r KT
5 AR B (IMP2) AT LR AU

CG=nL-0n (2-4)
13 i
/\E]:trzz?iZﬂ:M(rl+ﬁlEz(W()))o
Ao, W W =05 i FF kA IMF H , H H

= IS (e BB (W), s, B B R,

i=1
K
X=C +F, (2-5)
=1

2.1.3 BHES ST B (VMD)

VMD &1 Konstantin?*U25 (2014) 4 Ht T —Fifig e A A% 5 e 7 i B 2
FRAA S T LA S M S A DA A I S o 5 Bt 140 8 908
B K PRI, A8 43 A 43 R 1T A A I 76 EMD 3 fif b 223 th B BB A VR
i

Konstantin £ () S28e 25 BRI R, EXTRR A AL B, VMD fiRERH AR T
EMD, HAHEREMEHEE. S20EESEEMD)MLL, VMD 1EX EFiafs
SHEAT AR, FT DU 3 A A R . VMD AR B R Sl
RN 5 20 A B BT 25 43 B PR 1, RN S8 2 B B 7 B IR T DAL
FHEE IR BRI . VMD 40 5 SR R SR AR 4 L AN T
PR o M o BRI E T — R B R RS B
{u (0}, k=1,2,.. K, HEEIRITF

(L) SR 0 240 SRR 43 1 R T DA e 57 A8 2 5 SRR L 4% AR A B8 LI 5 2 A

SN,

=
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2
2 } (2-6)

Fof, U =, u) TR EES R {a) ={a.m, 0} TR H

%ﬁ§m¢@ﬁz;@anymAQﬁﬁﬁﬁﬁwuﬁwmmmnﬁ@ﬁ@m

%ﬁ%%,aKﬂwHamdﬂyw%ﬁ%ﬁ%ﬁ%ﬁﬂ%ﬂﬁm%ﬁ%,
T

a{[50)+;%]*w(0}eﬂwt

(KM RN 7 o MBLAS B H T 2, R Hiak W H RE S, K
LYHRNEAZ 5y 17 FRAR N AR L) AR I (1]
(400, 10)- 2. )

@[(50)+;%j*w(tﬂej%t
(2-7)

(315 FH A2 85 7 A T TR A W) AT AR 8, LN 010 45 40
U ()« (1)« A(L)BEATREE I AR (LB G, (@) f(0). A(w). TU%

B PRI E IR o, » ZEEHGT . ot AT
f ()~ 3, (0)+ )

A i 2
un+1 )= izk (2'8)
(@) 1+2a (0 -, )2

2
NEFA IS T T8

2

+

L({Uk}’{wk}'/l)wg

F(t) =2 uc (1)

k

2

(2-9)

o

@)« A" (a))+r(f(a))—205“(a})J (2-10)
WSk 2k

A ~n 2 ~nll2
art=al| /el <e (2-11)

el

i R WCSIOGRAEI, A IEIEAR, B o IO HIR o, RIEA 6, (o) TR

b, () BRI A B

2
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2.2 HEAKE(SE)
FEASJ%5(Sample Entropy, SE)A 2 & B il 17 5 51 52 R I O — i ik REARIGY
HBCR, BRZF A AR R, R IRIR e AR SO FHRE A R B 800 i 5
BT IREE, AFIRER R . BRI AR T B AR AT
XA {y,} 1=1,2,.., N, BUHLEm Ay, 20 B0 17 571
Yo =[Yor Vi Yima] i =12,.sN—m+1 (2-12)
N A H
D, (¥,.Y;)=max{

Yia = Yju }’I =012..m-1 (2-13)
Hpj=12,..,N-mHi=#]j,
THELY, 5 Y BIER B /N T45 7€ BUE r B9 FP 51N 50B AR S 5N EOh i 5 b

B,

B"(r)=—"— 2-
=N (2-14)
THE B (r) FI1E B (1)
" B 1 N-—m+1 "
B"(N =07 zl: B"(r) (2-15)

KON M BEmEIm+1, EE FRDE, 338 (r).

THEFEA A
SE(m,r) = lim {—In BBm:((rr))} (2-16)
N A BRAER, FER TR AR
. Bm+l(r) )
SE(m,r,N)=—In B (r) (2-17)

2.3 SFFEIEH

S FF A EHL(Support Vector Machines,SVM)-& H1 Vapnik 42t ity —Fh FH T4
RIS, BT HBUE I, BRIy SRR &R H .

SCREF NN T AR AR A R SR A B AR ), IR 5 R 3] — AR
PERL BRI A0, A ZR A AN 1T 23 R B H X IR AERFAIE 2% (8] 5 5% 28 v 4R RRAE 2 1)
A I AR AR 2 1) o A A R B P I R, B v 4 2% ] v, S T T

f(X) =[@-$(X)]+b,:R™ — F,c0e F (2-18)

X, MONEYERE, o MR E, b ONWMZE. XA REOR LN S T T R
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oA IE R
R= %||m||2 +C%Z|yi —f(x)|, (2-19)

Hoep, y RFEARM SR d, T F0) R BURIE HE. VRPEAS (o] 2
IR B AL, TR S A B, TSRS B iz AL RE . C HAE
P 220 06 5 22 AN L U 02 TR AT ) I A 3 4

FATIE L SRR A AL H AR e BOREE [BUH R, SINIR H AR R 2

min %||w||2 + ci(g; +&) (2-20)

Horb &R S RS AZ B, SR e/ N SRR ) B[] i) RS T ke DA S AL ]

min o] +C3(& +4)

Yy —w-g(x)-b<e+& (2-21)
- $(x)+b-y <&+
E,E20i=12,.,1

A GBI B SR B oy, o K SCHF T A2 [ 1 R RO A x4 A
S =i} A SE S ZyMIN PR PRI 8

f(x):_'Z(ai —a)K(X,, X)+b (2-22)

FoAr KOG X) FROZ R, R BIRRUR 2, W B Az s 8 4otk
e H S RBF k4.

AR E K(X;, X)=X;"X (2-23)

RBFI% & 4: K(X,, X)=exp(-|X, - X[} /20°) (2-24)

AL T I BB R 80N RBF A% 583, o* /& RBF WIZR S, M rEN
HRERASH. B2, EHZHC, RBF WERESE o FIAFRIBUE B
Wi B A TR ASOR , ASCTIN TR T B L (PSO RIS H C il o2
2.4 RALEE

FESZBRAAEH] BP fhe PILg BEAY Iy, AR AT A6 BUE @ 5 BME b 2 B4
SE M. SR, HIAEBUE AN BIAE B A R BUE 2 RS BB R BONRS 2 . Rk, &
5] NAG A 48 2 B vk (Cuckoo  Search,CS) . ik 48 18 & 4 123 (Sparrow  Search
Algorithm, SSA) X 47 4 AUE AT BIAE BEAT O0 AL, 2510 52 A 24 () T RS 32 . 3
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LSSVR I AEAEME LA BIFRATX KGR ER, BRUONIE T S5 C MRS H o AT
SE T2 T EERA 1 IMEAR B B A B TR, Hm R 2] ol A AL 240 C il o2
FE R R TR B 1) O o R LT BESL V20 B/ e SZRF I AL AE T 24 C 1
B H AT, RATREF B2 R AL -

2.4.1 RIFEALEEPSO)

FESEFRIZ A LSSVR B A4 M LUk B FRATTN R BE I 2k, PREATE T 24 C M
M2 o AN E 1 # 2 RBERA TR IMEAT B B L B TOIME,  #m4k 21 fod &
BRI 230 C M o2 A Hi v TR 52 1) B o AR ST R FF B2 0) B /s — 3 S HF
[ BT 25 C M S H 2 AT, RATRE SR 314 = AL .

PSO %5 4] i1 Kennedy 1 Eberhart™*I7E 1995 4E32 ), —FhIET 5450
BATARERE . SRAEMEREES, 815 T T R s e s 1)
S A B AT DR A BN TR R I B ), AT S SRAT AR 45 31 8 R T
F TSR AL ) o

AL B AR PSO BRI IR C ML S 4 o2 HIP IR T

AR WIgat— R o AT n =20, GIEHIIEWRLTINEE S
frlE, HcEy W1 C =15, C =17 RAKIEMREIVKk=50, BIEHTKEN
w=19,

IR 2 THERFIE N . AP 5 HTA8 ISR I ZRFE AR AT BE AL
55, ¥4 5 R JT AR ZE T 3548 8 SONE R R, HAR B ARk LS

IR 3 R B . ERIGE, B8 — IR B O B — & N
B, PR RBATR IS S, KR A BT R B, HHSEIA
PP s AL B Pbest; 55—, SEBTANEE R B4R I B A7 B Gbest.

A TR TR ESEE . T AaN:

vt =wy, e (p) =) +ern (P - x) (2-25)
Xt =X+, (2-26)

Hrp, WK+, 1=12,..,N, NZ#FtRirrag; 1=12...K, K
MR R YERE: Vi RS ETR L X ORISR E; . ¢ =BT

PR 5 R . B IREOE B 5 R e RS R 2 N T TR iR
ZERERE, B 1Rk, R
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242 HABRERMKEXL(CS)
Yang[*14(2009) 4 $2 H (AT A4 1940 R LR — N H BB R L Sk i T

SR, BATRR, PATH S, ARSERFRCEIE TIRZZHNIIE, i

>

B RERRIW TS M S AR e 1R gE AT LA A28 5 TR SR
BIHAT IR TR E AR SRS RATHLH], A I REERIL 1 R b
KALZER B AP R IEAC. B, XANEIEE R REE ). M SamE
© B ARRER LA A 28 2 E AR, B A T BRSO B 5 R B A S SR i
HHA TREE e RREER, NMEERS EYRINE. M SHRERTE
BT R =AM et A
OERMESERA MR, IF HBEPLIEEE— A AT .
QBEAMPEN S E 2w RE 2T .
()RR, T E Y RISRENERA p,(p, [04) . 5 E YK
SRREERY, ERIMREEIFEE BEBOT %S & HH 5 & .
HF B =M, A S TG SR AR AL E AN
JItE R
X=X +as®@H (P, —2)®(x, =X ) (2-27)
ESLEL &€
X=X +0®L(s,A), i=12n (2-28)
Hrp, x RARFINELEAFROELEFLE, 0>0 0B KE T, Kz
K, ELARAMN (00) 501, @ RETETE, & IS IBENEL H() K

Mﬁgﬁ,u&@ﬁ%%ﬁﬁzL@Jy/wuﬁﬁ“ﬁlﬁﬂ@>%>m,

F(2) BFAFHEN DA, 2 ZrA T L3 ATET, sTrbk, s My
P, EHARBPAPAS Y, IR ER TR, 100
SRR th A R B AT

BRI S TR F

SRR SEER N p, . BRAERKEES S, REITHE I
FARIE AT 024 B 00 4 e B
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A BR 2 THE 0 A5 B B ) H AR B EUE AT RS, 15 224 8T Bk e EUE
Y ESICE &l
PR 2 5 BT B AT B
X=X +0®L(4) (2-29)
LR 3 IS A[0,] I —ANBENLL s o WS s> p,, TIFEH X, T
W5 AT EAAR, HEIHLHARREE, SR IUR.
APR 4 R e R OOE IR E R MR ZE, WS RIS, e
2.
243 RERRMILEIE(SSA)
SSA J& Xue 1 ShenlIF- 2020 44 Hi [ — Tl B (KRR RE LA SIVE, 12500
BAU — TR A2 00 B I AR o AESEA A, KRR R N R ILE AN E, 5
HNEA DLRRAE 0 G A B o AR PR 2R A B 0] . AN [ 3 2 JEE 73 D R 3 A
IIANFE, KIE AR EYFE WX, P gt & X7 m, minA
I I SR RS BRI B = A DA B AR = 4 LA
o R EIFET, Hr R KA B N R R, PROVERE, HERE
KT 228N, KIWESTHIMANE LR
AL, BAFRRE0R, ISR, BRI RS RN
ABR 1 WIIBWEEE, EAKEL WA ILE AN L o BB JRR e
Boan H, BRGERIREC N iterm , HRASEL4EE N .
SR 2 FR 0 R RRA TG B SRS SE R, FR e 01T«
PR 3 T RIE A E
i X! -exp(— a-itelrmmax j R, <ST o0

X!+Q-L, R, > ST

B, X Rt UGEAN S AR j P ERERE, R

i=1,2,...d . 0e(0,11H1R, <[00 #AK LI MBENIEL R, #1ST (ST €[0.5,1])

SNFRTEEMZ 2. Q RIRMIFEES M. L FnTmEN
11— 1xd FIHE R
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WIR 4 A EALE

t

xworst_xit' .
Q exp —'J ,|>n/2
|
AL, HoAh

+1
X\ = (2:31)

Xt+l+‘xt _Xt+1

Fort, X R LM RIR I B AR, X o M 24 42 R 22 O
B. AFORLxd AR, R AT RBEUREA 1501, JEH A = AT (AN,
WS HHT A

best +ﬂ ‘X best ’fi > fg

X{5t= X 2-32
| ) e -
' +&

Hrf X AT E R BN E . fAEAPKIZHISE, —RMIHE L
ARIBEHLE. K e[-L152 M5 A BEHLEL  f R 2l R A A i& 3
FEla. f A0 f, 0l AT e R EN R 2 G . e NHEL L

HILE.
YR 6 MR IR AL 1T R B T AN R AR P03 B A

YR T MR I LA S AR AR T2 6 2 4 R 2 1, i IR
Wb gE . B, EERATHIE 2-6.
2.5 TRIFIESEMK

N T KSR iR 7 A A IR SRR 1 B R RSN — A S TR
B, ARSCHHAT SR 1 S A R A BB S 1 SR B R RVETE E R
9 3 (https://index.baidu.com) LAY B & K HL37 BT 75 Hijie 7 AH % A O 48 &R
SRBEIA ST, PR P DGR 1) v v R ) 7% SR I 1% ) e nd O  am] E AT
FEARIURH B OGHEEA (¥ H B R & NG — R OCE 7 81 5L ik i = 1 4
TR, R RETG, AN BRI, REF AT mE (Mean
Impact Value, MIV)H™ 535 S R HEAT W5 06 e, TR P IRE 22 40 56 0 ikt —
BRI, IR ORSRRE B S SRR EE A ¢ REUE AR, R i 15 3 % G i
W REINE AL RIGH

N
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2.5.1 FHEMEMIV)

MIV 2 B N\ o A0 B BRI /N K b, 3 () B 51 99 iy
NI, 15BN R i A B, KW U AR B I 22 (R SO, U35
(B EE R MIV. H R A T

Pl R REA S AR B X TR Fe 10%18 sl b, 133 FTREA A A
A, N BP MM IS BB AT, AT . K
A My, B A2 B

HU R A RR A BB X, IR TR

' an:|MIVi| (2-33)

ALy FOR A SRR HIZ R B B R R SRR, N R i
2.5.2 FEHRXTH(TDR)

IR 32 6 43T A W B T 31 P 310 2 D 9450 [R5 B U 26 R I P 7o
VPR (x ) 5 (y,) T2, X5 Y8R MR IR T, () Bl
JG 55 Ly, ) (RS BB T LU AR AR

m

Z(XHI _Y)(yt _7)

P , 1=0,+1,42,....+p (2-34)

m

2 (% =%) (% -¥)

Ho, m R, M0, R x 5y, FEMHE R, B
FHRARE M <0ny, FRIR x WG5S y, FIAHR R ASCKE i A8 1)
MR E s YIRS A& Y A, R4 s DU R S 5 751 Y i
ZMR BB, ATHEE i B A kK, -

253 AREEHEERERY

7126 HH O BRI 5 7R B T A OS] 1 B R AR S I N AR AR
TEAS SRR /E e A 5 IO 48 R B R AN 5 5 0137 ik 2% A ik 2 10 ) R 3
TR REAENBUE, X SR R G BT IS, TR S PR & it
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BAHRMGEEZRIERS. ARG REEFHS AK AT
S, :zpizisitij ’ (2-35)

Hordr, d Jfk SR B ST ORI SRR T IR RER, o
N A B TR E B R i i 9T PN PR 2R B R S ML i 2 A e R R KA O &
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3 BT HBEANIRE®RQELEEHEFTN

AREEAEIRGE R TTAEZE S, R T — M A& e, BRI EEMD
FOER RGP 5 o il A T 1 7 505 AN RIS (14 77 51 PSO-LSSVR K5,
T 0 Bk 22 #4005 22 1 271 U5 (Polynomial Regression,PR)ILG, 53 FAIHL
TR AN [ 4515 15 41 ) TN AT AR e B A, 5 0 I Ak 72 T ) LA 3347
T 45 3] 5 24 TR0 5
3.1 SriR-ERE A TR RIHESR

AT BT I T 0 - SR O SE R 2 G TN Y, R ERAE SR %
BTN ZE A IR =05 . Hoh, Z it £ 2 H 1= A TR AT 5%, B3
K053 L5 T TR &AFALSS . SRR FER N T T U IR HCHE 1 S A T 45 1,
11 LA B S 06 B S T (¥ 45 SR AR BB RS 1 20 - FME S R 1 T
B, ZITEAR AR G T 3%, v DASRAS LU kR . 7EIX R, AT
flif EEMD S0k R SR B0 ik B R BEAT 20 IR, i AT i ik
ZE ¥ BT A5 50 2 W T, 6 AR HE1T PSO-LSSVR Tiilll: # ), X
BT GE FEAT AL K. B 3.1 A% 5 1 B A HE R F e A

AT AR AL A EEMD K5 11 P AR e 250 5 0.2, TN 1 M 7 (10 KO 7 M
100, MRAEEAE A SR, A ENE TATH, BT ST,

LA T I R AL DL =AM D IR

LR orfR. 5 H EEMD S5 J5UUA HEE 73 i N ASARRE I 28 HLAT 38 S
KRIEBEASEHEIMF, . IMF, | IMF, fil5% 2 7 51] Res.

IR 2 BTN, ANFESZER IMF A PSO-LSSVR HEAT TN, B ARG
GRS PR AR AL B 5 A L PR 5 R, K IS R BUE 9 PSO-LSSVR I#IIN, J5
—VE N, ARER ST 0 SR A5 AR RLIR A IMF T . X A
HFRZETUH PR BEATHON, MRAEJIZREME PR IEIHRE, BRMK—7x®
TP SR T30 5 22 T

AR 3 BRI K PSO-LSSVR Ul i) &7 15125 1 45 2R F BRI LB AL (PM)
REAT AELR TSR R, K S8 BTN (1 45 SR 5 5% I ke 28 T 9 FEL AR I, T e 4 1 T3
Mk R
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DN 1 e AT 2 RS s KBl O 28 5 TN 7 10 9 e B

TR g
T L 7 B :

HIIAG LRI AL

T R PR

R Tl L A 2 A

i

I AR

5 S LA

L

F31 SRR AR T
3.2 SCIESMH

3.2.1 HIBSEHHEN

NAE P RO B AR, AR S LA 2019 4F [ 5% A8 3 3 i 3 2 A 1) 4 [
A A R AT R O, BN, &, RIE. RE. BT 750,
B, B TR AR IR AR 25 A 7 ek B 250 (B SRR T Wind 44
e e b A N RSN E A2 il s i) At st e, Horb s T R RIENE .
REEHEs, EIHs, R, FRIEMEEREKEE 7 2001 4F 1 H % 2019 4 12 A
(A3t 228 ANUMIME, T AL AR B s 7 2006 4F 1 H % 2019 4F 12 H 3%
it 168 ASULIAE, TR BRI D 7 2011 4E 1 A & 2019 4E 12 A it 108 4
SLIAE, 8 D R EE IR 5 2009 4 1 A %8 2019 4 12 A 3Lt 132 ASWAE

B 3.2(a) A+ M AR RAR F i w2, SRR AR, W)
e P52 AR HE A AN o DA T Tl HEAS R0 1) 22 e 1 DA SR H AT I 35 1 AR A1 22 e IR AR
PR, ASCiEH K-Means JRISEHUIRIAT 72K, Bk R AR
P V5 R AT R TR 00, P AN 0 5 0 A0t 11 S SR A 560 A S T A AR ) R i
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Yo TERHT K-Means A2 AT, Jys AN RN 1 S22 A8 O K A 6] (1 1) 8,
AT R A B REA S T - FH L SR o DR T 2 S
JUIMEE . SRR AR 5], PR S LA M 1 R A A e R AR A K
EERS RN, PR B RO AR A — 3, PR AR 3 3%, kg — 2K
IR SEE SV = Sl b W & (SN AW S s UL

K 3.2(0) g i 7 =R s B AR TM E O, RS DR S
AP R, SR B O R RRHEE R R, 2 RlE TAFE
& NIV NN {1 B <2 €/ < M| N = I I b s = OB € S5 (2
FIMAREE, g HEAN M 2001 4E 1 A % 2018 4 12 A 4L 216 MUWNE . B X
7 2009 47 1 H % 2018 4F 12 F 3k 120 AN 73 AIVE NI ZREE, I EHE FH kA
RN Lo DAIREHE, M HERE 19 2019 48 1 H 28 2019 4F 12 A4k 12 N8R/
RS o A SCHR Y [ 46 7 21 ) E AR ORAR B R /NI B T i J& 6 S A i S A
NE AT S — F B -

AnesEELE "
——#3 1\ e
aEn —z ; ) H "
J -2 I"“", iﬂl | 7 ;l ]
 {p ) ""/’l { %
D 300 P 1 1 Pl 300 il
] 300 b K V LY [
- {s] ol J V ]
- ALl
- = N\ ”,‘ [}
'8, —= ‘,;.#r \‘ i ’ | 250
< 250 254 RN '
e “'J" | 'I‘ gt
- RN ) O ‘
= WY )
% 200 | : g 5 | I )‘vl ‘l 200 v
2 150 f \ ‘:“,"l “f '] ot ‘
o™ | AT LAY o
B ) L '«“P' b A “" W N
pr ' AR Pﬁ' o’ 7“}‘ bR R M m
= 100 I p "‘ J|Y R Y | ' 100 - J |‘
I 0 i ‘.”4"|,x‘ § J 5 /' '
i ¥ \4 AN [ 1
a7y o | JplA gh e AN 1 J 50 L P
S0 7;(";7 /\~v,',\ 3 Al \,‘r Sy DS L /JJ i \ W™ ’h ’N ‘\ W v
N AL A~ i \ Y o
oo R Y, v

K32 OERMELE
W HEAT 2 MR 22 R AE AT TR AR B A O e . B, AHOCHE AR,
AT 38 FH b 2> 2T DAV A 3000 7532 R 20 o A SR FH DU = 2 0 VT A s
KA TVERE: ~FI48%) 7 70 EE iR Z(MAPE), $77HR % (RMSE), ~F-14ax%y
"2 (MAE) AT 4t it B Dy » BAKA MAPE. RMSE. MAE 7R B 1K F- 7
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MTERE, B8 ) Dy 2788 1O 7 [0) 0 P4 G . MAPE. RMSE. MAE. D, I
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VM1 VM2 VM3 VM4 VM5 VM6
RMSE 5.53 001 015 011 0.17 014 015
MAPE (%) 82.83 055 16.48 1237 993 936 3.45
MAE 4.05 001 012 009 0.13 012 012
D, (%) 91.67  94.44 94.44 94.44 97.22 97.22 97.22

4.3.2 RO

A SO H R EEMD-SE-VMD- -CS-BP, S # # 37 P S5 S vl R A 4T
LLHR, AL Gt [B] 7 7 TR AL . B SR 273 B [FA A (ARIMA); HL— 4
AT . BP phZ LS TRIIBLAY | A5 S R FVEIAL BP #2282 53
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CS-BP; JR& TIMALRY . — R4 fift-4E PR 7Y EEMD-BP, — YK 43 fift- 5 A4 Tl
¥ A EEMD-SE-BP . EEMD-SE-CS-BP , — Ik 4 fi - = ¥ Wi Ji £ &Y
EEMD-VMD-SE-BP.

£ 4.10 B = BERYUZ SRR R L (L 5 T)

e RMSE  MAPE(%) MAE D, (%)
ARIMA 32.5943 4.7992 27.1859 63.89
BP 29.1222 4.0422 23.7210 58.33
CS-BP 27.2285 3.6459 21.2800 77.78
EEMD-BP 19.2779 2.5934 15.2927 80.56
EEMD-SE-BP 16.4686 2.2854 13.4745 80.56
EEMD-SE-CS-BP 14.7004 2.2421 13.0219 80.56
EEMD-VMD-SE-BP 8.2034 1.1922 6.9052 94.44

EEMD-VMD-SE-CS-BP  4.7728 0.6781 3.9434 97.22

R 411 Bz BRI R (3 25 T)

it RMSE  MAPE(%) MAE D (%)
ARIMA 325943  4.7992 27.1859 63.89

BP 29.3306 4.283 245403 63.89

CS-BP 28.6662 3.9829 23.341 66.67
EEMD-BP 19.9351 2.6515 15.3561 86.11
EEMD-SE-BP 18.4103 2.6324 15.1279 75.00
EEMD-SE-CS-BP 14.2072 2.0932 11.9598 88.89

EEMD-VMD-SE-BP 12.3222 1.7905 10.3505 88.89
EEMD-VMD-SE-CS-BP  6.3521 0.8854 5.1545 97.22

£ 4.12 TN B EEEYUH RTINS R 8 (5 25 )

P 7Y RMSE  MAPE(%) MAE Dy (%)
ARIMA 38.0638 5.7680 32.6425  55.56
BP 33.0503 4.7938 28.1559  58.33
CS-BP 30.4111 4.2753 24.0850  66.67
EEMD-BP 21.0883 2.8190 16.4147  77.78
EEMD-SE-BP 19.3398 2.6426 154095  83.33
EEMD-SE-CS-BP 18.3383 2.5252 14.4237  86.11

EEMD-VMD-SE-BP 17.4307 2.3500 13.8146 83.33
EEMD-VMD-SE-CS-BP  7.9383 1.0411 5.8816 94.44
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* 4.13 B HRRBRYLIZERI RIS R LB 5 T)

i RMSE  MAPE(%) MAE D, (%)
ARIMA 17.7997 5.9707 12.9235  61.11
BP 17.3879 6.9295 14.0776  55.56
CS-BP 15.1353 6.1271 12.6281  58.33
EEMD-BP 10.8977 4.2828 8.8087 72.22
EEMD-SE-BP 9.4649 3.4536 7.1860 83.33
EEMD-SE-CS-BP 8.2991 3.0276 6.3462 80.56
EEMD-VMD-SE-BP  6.8025 2.6499 5.1968 88.89
EEMD-VMD-SE-CS-BP  3.6079 1.4695 2.9658 86.11

R 4.14 F HRR B FRLIZ RTINS R L (3 5 T)

B RMSE  MAPE(%) MAE Dy (%)
ARIMA 18.5572 7.9535 15.8411  63.89
BP 15.5715 6.3609 12.6915  50.00
CS-BP 14.2930 5.5051 11.1602  75.00
EEMD-BP 13.6932 5.3557 10.8380  75.00
EEMD-SE-BP 9.6055 3.5535 7.4493 72.22
EEMD-SE-CS-BP 8.6692 3.6614 7.3912 83.33
EEMD-VMD-SE-BP 7.4418 2.9932 6.1169 83.33

EEMD-VMD-SE-CS-BP ~ 6.3107 2.4242 4.9822 86.11

£ 4.15 F BN ERHUH RTINS R L (5 22 )

it RMSE  MAPE(%) MAE D, (%)
ARIMA 21.9134 7.7724 16.7793 50.00
BP 17.0672 7.1438 14.6758 69.44
CS-BP 17.3860 6.7616 13.4648 72.22
EEMD-BP 14.0888 4.9376 10.5381 69.44
EEMD-SE-BP 11.9223 4.9434 9.9958 66.67
EEMD-SE-CS-BP 10.7951 4.4731 9.0668 63.89
EEMD-VMD-SE-BP 9.2180 3.9039 7.9342 72.22
EEMD-VMD-SE-CS-BP  8.3390 3.1825 6.5489 83.33
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%51 BABGHE
T Ry B BUME P RS R

BE AR E RS 35046  505.47 218.45 349.19 79.64 180 0.01
TR HE RS 2811 43954 1459 27459 7823 180 0.07

# 52 ADF BARKEK —FRMERRE
4 22 i BH [ B 4137 R XL E B AL
t Gt p 1H t GitE p 1H

ADF W4 i1 & 03793 09811 05094  0.9863
1%level -3.5007 -3.4999
5%level -2.8922 -2.8919
10%level -2.5832 -2.5830

T AT M PP T R, AR 477 iR 2 (RMSE) -
T T 4 HR 2 (MAPE)  SPA45%415 2 (MAE) = AN K F 4647, 77 13845 D,
DL IR R EOR FE AR P R . BAR AU 3.2 A 3(3-1)-(3-4)

Zﬂ:(yi _yl)(yl _yi)
':1 (yi _Vi )2 ;(yl - yi )2

Hp g, FoRPME, y, NSEPME, v, ZonEBrE y, IE, v, ATIIME v,
FIsE, NFRRMMEEARREE . 2, T NGt B R LB AR ) 7l
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IS EN:
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DM =— (5-3)

X H di:(yi_yA,i)Z_(yi_yB,i)z ) Ed:Z:di/n ’ \7270+227/j ’
i1 -1

yy=cov(d,d_;), 9.3 A BRI, Je 305 B BIRHIME. o hEBE
PR, 4(DM|> Z, i3 4 S5 B ( 2, S TE 254341 S U B F s A1), 2 R
AR TR B,
5.2.1 K5 1REEN

(1) Jemtin e
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Il T 5 AR SR A SR B E O R A R o B W 1 2 R PH [ B L iR 5 A ik
REJRBER Y. 782 P E Brbl . BRIz fE . ZRiR 25 M. KA
% 29 OcHR] . 5 GG I B MLz iR 2 A i AT SR IR B AT . AR HL
JRARHU R . BRESXGANL . BCAR UG [ Bbldz . st ml s AR ER S 4 AR
30 NI iR S A A R A S 0 H R

(2) B A 14 9 a2k

N T 5 BN RS A ik 8 AR — B B TR H BRI R E RSN
AR ARG 2R E Bz e, B e mlit 5 29 i R 2S5l
IREATEEESR R MIV A8, 13206 S8 TA AR X ormk =, e B ARAR XS Dok
FRAE 859% /e A7 [ K B iR , HIEAS 2 55 7 2 R PH [ B L3 i 25 A ik A SR R ¢
BRI 13 e HIR, BT RE S IR R A MU A SR A R R AT iR
AR =, SOt A RS 1-3 WS RESHRE G
[ N ZE A0 5C R BT B R 0T Ja 3K, TRANAE R UNEE 5.3 Fron . AL
B b7 5 48 28 O ] A ARG e 45 SR AN 5.4 Pl o SRR & TR AR A R/
—IRIHE R, SIER SR R RN AR SR BN T 0.5 MSCHEA .
T VLR PO LR RPH [ BRpLIz 0t BN ZE AR OC R BA /N 0.5, i
kR ik 3 A octtin] . [FIEE, AR B BrbLIiz il Bk 1 ER UL AL
RERZIZ . AR R R4 3R] . ek, Wi 5 78 2R PH [ B Lz A
FRPERE R I RBRER DY 10 A, AR E BRIz 14 4.

# 5.3 THRRFPHE 7R REEN TR S ZHX R

FERA XS i 22 HH 2 R B
F oo AEXT T ‘ ‘ ‘ ‘
A TERE  WE WE WE R
5 k2% (%)
(%) 18 28 3# )5
1 g KERZIR 9.83 9.83 0.63 065 0.65 3
2 KIEARI, 8.78 18.61 058 064 0.63 2

3 VY 22 ik E 8.21 26.82 039 035 034 1
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£:3K 5.3 T4 R B PRl o7 RARAE X TR R 5 i 2K R

4 78 224 L iR 7.06 33.88 0.14 0.09 0.04 1
5 V4% H Bhi 6.95 40.84 054 0.61 0.65 3
6 B v 7 S2 1 e 6.32 47.15 084 083 081 1
7 VY 22 3% UG 6.20 53.35 068 0.65 0.63 1
8 VU 22 i e SO 6.20 59.55 057 053 0.2 1
9 JRPH E FRL% 5.88 65.43 016 0.14 0.10 1
10 HiE 5.74 71.17 059 057 0.55 1
11 KIESE 481 75.97 061 060 0.78 3
12 (iR 4.20 80.17 085 081 0.77 1
13 V8 % [A] (AT 3.29 83.46 079 076 0.75 1
F 5.4 FREBROR E AL Rk A RBEX TR S AR R
. —— E5AV D) I ZEAH O R 4L
] Tk WE O OWE WE B
=1 Bk (%)
(%) 13 2 3 5

1 R % 10.55 10.55 053 052 0.50 1
2 FSCHR e e U 9.77 20.32 054 053 0.50 1
3 T P 7.02 27.34 060 062 0.63 3
4 PSR e Ui 55 p 6.98 34.32 051 048 0.46 1
5 KA LI A E 5.56 39.88 074 075 0.74 2
6 FSCHR K RE A 5.10 44.98 082 081 081 1
7 AT 5.06 50.04 0.84 084 083 2
8 HEE 454 54.58 057 056 0.55 1
9 RSk IR 3.89 58.47 048 046 046 1
10 Gk 3.79 62.25 075 074 071 1
11 WA 3.72 65.97 052 051 051 1
12 FRER 3.63 69.60 088 084 0.86 1
13 AU RERZIE 344 73.04 0.01 001 0.3 3
14 REHRIE R A A 2.88 75.92 010 011 0.0 2
15 RS 2.78 78.70 072 071 071 1
16 T e Ui 2.68 81.38 045 043 042 1
17 SRR 2.55 83.93 0.88 0.88 0.88 2
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SSA EVEMALAIRZARALN BP #1728 38 2= A5 B 120 -
M -EE R A fR-EE AT . 22 SSA BEIEALALIK BP #IZS X L& FE T L) 2 R4
AL E BP L & 8 A4 M kRic N: ICE-SE-SSA-BP. ICE-SSA-BP. SSA-BP
1 BP,

" |

: L 35 (771 |
2 2 - |

: 10 3 10 /\ 3 |
| / l
I 9 4 9 \/ 4 9 1 l
| N |
| 8 5 8 \ ——— / 5 I
| |
| g o . !
| (@) P4 22 Gk B [H BRA L% — 1 25 i) |
F= == moarer e T e TR T SRR e S T e |
| =545 45 {45 |
| 2 2 |
| 10 3 10 3 10 3 |
| |
| 9 4 9 4 9 4 I
| |
| |
| @ 5 8 5 8 5
: 7 6 7 6 7 6 :
L CgeTmERE e _ I

BI5.6 H . ARSAFFFIA R G HIX R 77 R R 2 (RMSE)

2 5.7 PR B EFryLZ R TR 45 R L (1 5 T)

it RMSE MAPE(%) MAE D, (%) Person
ICE-SE-SSA-BP-AR (index) 5.87 1.23 466 9167  0.9759
ICE-SE-SSA-BP 6.27 1.32 5.12 87.50  0.9792
ICE-SSA-BP 8.26 1.77 6.84 8333  0.9682
SSA-BP(index) 15.36 3.09 11.62 8750  0.8254
SSA-BP 15.74 3.09 11.90  75.00  0.7641
BP(index) 17.55 3.61 1367 7917  0.7373

BP 18.00 3.49 13.47  70.83  0.7373

%% 5.8 V% B FH B PRy LR R T 45 R e (2 25 F)

it RMSE MAPE(%) MAE D, (%) Person
ICE-SE-SSA-BP-AR (index) 6.59 1.28 490 9167  0.9651
ICE-SE-SSA-BP 7.28 1.56 590  91.67  0.9545
ICE-SSA-BP 8.71 1.84 7.06 8333  0.9381
SSA-BP(index) 15.71 3.15 11.91  70.83  0.7793
SSA-BP 16.99 3.22 12.42  70.83  0.7439
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£:3% 5.8 V4R FH B BRI AR R 45 Rt (2 25 )

BP(index) 17.90 3.59 1345  79.17  0.7375
BP 19.02 3.94 15.02  70.83  0.6449

# 5.9 75225 B Ryl R B TR 45 SR b (3 25 T)
Ay RMSE MAPE(%) MAE D, (%) Person
ICE-SE-SSA-BP-AR (index) 7.11 1.49 562  91.67  0.9612
ICE-SE-SSA-BP 8.71 1.76 6.63  87.50  0.9412
ICE-SSA-BP 9.09 1.89 7.24 8750  0.9474
SSA-BP(index) 17.62 3.68 13.92 83.33  0.8426
SSA-BP 18.13 3.85 1472  75.00  0.7105
BP(index) 18.41 4.14 1546  75.00  0.7803
BP 19.56 4.21 16.00  75.00  0.7147

% 5.10 FERRUAR E B HLIZAR B T 45 5 LU (1 35 )
1A RMSE MAPE(%) MAE D, (%) Person
ICE-SE-SSA-BP-AR (index) 5.76 1.02 461 9167 09614
ICE-SE-SSA-BP 6.98 1.08 500 8750  0.9555
ICE-SSA-BP 9.05 1.47 6.83  83.33  0.9423
SSA-BP(index) 17.12 3.01 13.73  66.67 0.5775
SSA-BP 17.28 3.21 1439 6250 05912
BP(index) 17.54 3.36 1533 6250  0.5769
BP 18.64 3.40 1543 70.83  0.5087

2 5.11 BRARUI E AL B T 45 3R B A (2 25 H)
A RMSE MAPE(%) MAE D, (%) Person
ICE-SE-SSA-BP-AR(index) 12.37 2.12 9.80 79.17  0.8449
ICE-SE-SSA-BP 13.05 2.33 10.64  75.00 0.7722
ICE-SSA-BP 16.90 2.93 13.39  75.00 05754
SSA-BP(index) 18.45 2.90 1348  75.00 0.6075
SSA-BP 18.05 3.06 1397  79.17  0.5200
BP(index) 18.84 3.39 1545  75.00  0.4262
BP 20.84 3.94 17.84  66.67  0.3342

# 5.12 FERRUR B B HLIZAR B T 45 51 L (3 25 i)
A RMSE MAPE(%) MAE D, (%) Person
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8e3R 5.12 BN B R AR L 0 45 3R EL R (3 P T

ICE-SE-SSA-BP-AR (index) 1444 273 1236 7917  0.7735
ICE-SE-SSA-BP 15.02 279 1266  79.17  0.6979
ICE-SSA-BP 1620 273 1266 7917  0.7668
SSA-BP(index) 17.04 294 1328 7500  0.5969
SSA-BP 1873 369 1666 66.67  0.6063
BP(index) 1897 338 1542  70.83  0.4307

BP 2108  3.68  17.02 6667  0.3372

# 5.13 LA EFRIS DM Kk
14 2 3%
DM P1E DM P1E DM P1E
ICE-SE-SSA-BP-AR (index) - - ; ; - ;

1Y

ICE-SE-SSA-BP -0.60 0.2741 -0.87 01934 -0.75 0.2265
ICE-SSA-BP -2.6277  0.0044 -2.88"" 0.0020 -2.137 0.0168
SSA-BP(index) -2.687°  0.0036 -3.107° 0.0010 -3.46°  0.0003
SSA-BP -3.1077  0.0010 -2.5477 0.0055 -3.347 0.0004
BP(index) -2.6777 0.0038 -2.81"7" 0.0025 -4.18" 0.0000
BP -2.86°  0.0021 -3.197° 0.0007 -3.56  0.0002
& 5.14 SRR E RS DM K%
14 2 3

it
DM P A DM P DM P1A
ICE-SE-SSA-BP-AR (index) - - - - - -
ICE-SE-SSA-BP -1.04 01494 038 03512 -0.35 0.3638
ICE-SSA-BP -1.75%*  0.0397 -156** 0.0597 -0.59  0.2780
SSA-BP(index) -3.34%** (00004 -1.45** 0.0742 -0.95 0.1698
SSA-BP -3.82*** (00001 -1.61* 0.0539 -1.69** 0.0460
BP(index) -4.12%%*  0,0000 -2.76*** 0.0028 -1.23  0.1092
BP -4.04*** 0,0000 -3.06*** 0.0011 -1.58* 0.0574

*xRINLNE F KT **RIRE%E F KT * RN 10% 8 5 K

I3 HT R 5.7-5.14 ANFEREBL T EE R, JATT LIS R LIRSk

(1)%f T BP. SSA-BP. ICEEMDAN-SSA-BP % ICEEMDAN-SE-SSA-BP U
PR 25 R 2 = A5 B TS BT 5, T 70 A - JE 1 -2 OHE B2 T ) o A
B, ff RMSE. MAPE. MAE = M #E4tx F ¥ & 3 & /ME, W ¥
ICEEMDAN-SE-SSA-BP i id 73 i FEAR 1 Fr A I B A% B8, RIS S AL 8t 5 1 70 i
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ZFIPHIERORZE R, B TR AR .

(2) N1 2 B — TR A AR 38 2 - i R - B R TTUNASE AR, N Y 25 4 2= A5 B )
RERILE AR AR E AT T HEAR I NS 2 A5 B IR A 2R B v 1) FNARS B o LA 22 B
MLz i 1 5 W N, R A ICE-SE-SSA-BP-AR(index) 1 7 J5 % L
ICE-SE-SSA-BP #:A![#] RMSE.MAPE .MAE 1 7 5l 8/> T 6.38%-+6.82%-8.98%,
TGS CRALY 1 25 S50 0) B B D b5 73 S0l el 2> T 17.48%. 5.56%. 7.80%,
(7 IR 7 1ea) TR A1 B 2 4R i, SR AR SCIIHESE R AN X 2% 45 R A B 45 8 v
PASR i 75 51— 06 17 BSOS

(3) A gL T X 2 4E AT B O3 il - T A B R T A Y (R A A, SR H
2B TN BEAT R — P UL, R 58 R A5 RAn 24 B RAFI BV B GE 7). 1
FoAh LRI A LY, AR SCHE H 5T R 28 48 22135 S0 1) 0 - 2 ) - A T A R
P AL IR AT E ) 1, 2. 3 A Fl b, #R o B R A 3, I Ho1 /8] 5.7-5.8
FIULVE H, TN, B R TS R, 1 BTRINEL 2. 3 BT
o PR TSUDNRS B SR 2 T4 25 2. 1) ICEEMDAN-SE-SSA-BP #57 7F 74 % il FH
FRALZE 1AM EL 2. 3 BT MAPE {55 598/0 1 3.91%F1 17.45%, i HR
XU brAlldg 1 BT 2. 3 25 1l MAPE {873 98/ T 51.89%F1 62.64%.

Hid % 5.13-5.14 () DM #5155, & ICEEMDAN-SE-SSA-BP #i#!. R#S
X E Frdli ICEEMDAN-SSA-BP. SSA-BP(index) 5 BP(index) % A (#) =25 il
Gb, ASCHEH I HE T N 48 2R A B 20 - SR - B U Y B AR T RS

P - - :
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T HaXT II MAPE(%
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6 LB

AL FR 0 -G O AR, P R A DA A L ML IR
B BT ARZRIE TN . — 5, ATRINRCR ERE, AR IR IR il
HERAEZE N B2 G PRI | B T 2598 RS S 20 - S R TS 2, AR
B AL G P T L A 22 o0 2 TUIIASE R S A A LA S A A TR . 2 B A
Bt H—) WTARGME mpah R EE S, A RELRER 2 AR
SR TP A, Wi s mies . =, AR — IRl IR R 21
TRAHEAT EA, H AT HIE PN ) B ARR . =, ai ek R
ey ARSI RER R IR 2 Rt b TR RS
FH—I7 I, AR ) - EA AR O AR SR b, SRS AR A A R
P28 18 R BRI (5 S, R H 1 — PP e T B RAF B 0 - S R T AR Y,
AT 1 A [ 248 58 10 5000l B 0 o 35 70 R PRI B R SR 2 8, EAA D iR 22
2, B RER IR, MWAFLEREET, B0 7R s L.

AR SCAR H BT 735 A TR) e B R B R B T 2 ik 1 228, (R ST A7 AE —
e, B, ERIGEER SRR, A 2 BOCIGE R, DO T8
TR RIS, B NZMMAREAR AT 1 — IR, (B S PR b
FArb, DAREA R ARG, Sh TS Xiao™S 5 H ik, AU F IR
ASBEAT 73 AR BB D I AN, IR R BAT T AR R ST AT
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