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Abstract

A fuzzy regression combination forecasting method is proposed and applied to the CPI forecasting
in this paper. The method can synthesize the advantages of fuzzy regression and combination fo-
recasting, and give a practical predicted interval value of CPI. Firstly, the quadratic curve model
and the time series model be selected as the single prediction model, and the prediction results
are fuzzified. Secondly, the fuzzy regression combination model is established by minimizing the
fuzzy degree for the given goodness-of-fit to solve the optimal weight coefficient. Finally, the CPI
forecasting results show that the fuzzy regression model is better than the single prediction model,
which can improve the prediction accuracy of CPI and is suitable for short-term prediction of CPL
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PBEATFE AR AT ASCER I 7 — PO [ VA SRR, otk L4 CPI Bt it A7 4 9 1) 00 7
TR RO [ A AN S B AP R 45 U E AT SkBR i) CPI FIN X TAME . 56, 20 2B — e
LAY RN 8] B ISR AR Dy B TP SRk P BEAT TN, 4 LI 45 R AT BomifL . ke, E%,
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2. {EHIEIEES
2.1. ERIESENE

BRI AR B0 SV Zadeh $2 H[7], 1ZBHIRRK & SUARHE) ™ BIBOMI4E . X B E SN 41— LM G2 8]

B LRI X _ER—NBE At X o [0,1] 8 X B —/MERI T4, A(X) 2 x X A ISRIEEE: B
A, ={x:xe X, A(X)= A} A [ A(0< A <1) #4E: FK Ker(A)= A A [9#%: Frsupp(A)={x:A(x)>0} Jy
ATISCHE. g X R ARRBOREE R F(X) .

U FHAOR 6 R Z2 AR PR B, R T B — AN R AR BRI A
AL E X[8].

X 12 FHWtd F(X)>[0,1], i &k

1) HEME ARZBESR, d(A)=0;

2) vxeX, BHAHA(x)=05r, d(A)=1;
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3) vxeX, HB(x)<A(x)<05R, d(B)<d(A):
4) AeF(X), d(A)=d(A°).
TFRIS d A 7 (X)) EH— MBI
ME SCAT WL S R BB 9 0.5 A eBpi i), XA DL TRk . ZiE, W T AFGE—MERIE.
3(A)=["|A() - Ays ()] x
H A RRN =05 A .
P BOIAR A DNE L, WU R AT, BLABeF(X), M ABHHLEEN
h(AB)= v (A(X)AB(x))«
DR T A ST L Bl BERNBVRIX IR, WIFR A ORI, K SEUR R B4k
BEBIEGLA N (R) , BEIEOR R IR HORERISE .
SR BT R LB, RO AR RRT R 2 R . B Ae N (R),a,b,ceR, iR
A HRJR R ECN
(x-a)/(b—a), a<x<h,

(x-c)/(b-c), b<x<c,
0, Hofth,

A =AML B, 4 |b-a|=|o—c| . ARFIREE

A(x)=

_[1-|x=c|/e, c-o<x<c+o,
A(X)‘{o, i,

LR, FRA HRFRZ SR id A=(c0). cERRL, o BRELY R,

KT X =AM TR DL .

MR 1% ABeN (R). HA=(co) B=(d,5), f

1) tA=(tc,to)(t>0);2) A+B=(c+d,0+5)-

PR 2 % Ae N (R), HA=(co), MI(A)=0c/2.

MR 3% ABeN(R), HA=(c0),B=(d,s), Wh(AB)=1-[c-d|/oc+5.
2.2. SRR

A R T N B O AN RS R A T 2 SR VSR ) SR R, SRS (] I AR R AR S 3R
FEZE AKSHAYER RS, AT DA R i geax — n) @ BSORY) (e VAR A i 45 30 4 e (B B B, TR
XA 5 F T AR B A PR TN o DAL, AR [ A E T 5 T T B S R S

AR 2 PE (A Y A Y

Y = AX + AXy +ooo+ AX s @
Hort, Ay =(cj.0y) (=12, k) RBBIFIH AR, FREA
A(2)- 1—(Z—Cj)/0'j, |Z—CJ-|S0'j,
0, HoAth,

z SR [P VA R BRI AEL, ¢ A1 oy 20 SR AR [l U 2R Ay v AT
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SR [ U1 47 A2 SRS [ U R B8 Ay BISRAR A IR ¢ AN o o LR 1] U SR A AR 38 756
JERLF 2 A

1) MTHESHH0<H <L, 3Y,(y)=2H.

2) BT RAR =M TR BRI 588 o, K. DRI s SUREAL(L) R

J=0+0,++0y -

B, X (D) SEI RSN THRBIRANSE A, ERELSE H T I &/, B

min J =Z‘j .0
k
sty <Z, 2 Ci%ji +(1- H)Zj:101'|xji|' ?)
k
Yi —Z, 1CJXJ| _(1_H)Zj=101|xji|’
i=12,-

3. {RMEIVAE & T

FERS I — [P RLBEAT PO BT FEIE Bt ] — A A Xk D A Tt s FLAR (LA, Sl — 22 IS
BRZER, SIS RiE R % . Bates M1 Granger it (14 & FUIINS R B i ROF ] B — B R A5 2., ko>
BEMLIRI R oM o 725 i PO AE R FZ A R I, SCRERS EL & PR iR 2 MBS

JH m e B — S RGT [ — o SRS, R AL ) AL T AR A

ft:a)lflt+w2f2t+"'+a)mfmt:z| 1a)|f|t’ (3)

Forbt, £ O OO AT, t=12, N ;85 | BOPEAE BB, i=12m; o A%
iﬁﬁ&%ﬂ%ﬁ,ZL@=MWNGq=m—ﬂ=ZL@%%t%%ﬁéﬁMﬁ§,m¢,%ﬁ%iﬁ
AR UM BRI,y A OSBRI

2125 U0 I 0 R 0 5 TR S0 45 P K0 P SR AR AR T R . A SO B0 050 ) (A
WML, SRACBBBI PR R0 A, FEEEA LA RN PR, SR/ ASEM P 1 S 1 2 A
RURRARARIOBUE R M, MR B BN T

A OIS BRI y BERLHER 5, = (Yoe ) o & (s > 0) AN E . A5 O05 | Fh AT
B £ BREHA N T, = (o), T=L120m, Hofo REME, WS f MEEATHEX,

q=L%JZin—mfﬂN—m—Qo
B L 5 (2 TR 2 7 K

ft:aﬁﬁt+w2f2t+"'+a)mfmt:Z;n:la)ifit ° (4)
NiE TR E s
i —z. Noa m
f = 1_m—’ t Z. 1% fit Z. 1 %0
t Z| 10)|G|
0, HoAth.

f 15§, MDA ER RN

DOI: 10.12677/0rf.2018.81004 33 1B 512


https://doi.org/10.12677/orf.2018.81004

&
<
&
e
s

(o) =1- Vo= Doy
o)==

m
Zizla)lo-i T

T (4) AR FZ

J=wo + 0,0, + -+ on0, :Zizl

I, AT ST A R 4L R

- m
min J=>"" oo

a)ial o

Yt _Zimﬂa)l fi S H

toh(f,y)=1- 5
st h(f.5) S oor e ®)
z:n:la}, =1, 0>0(i=12,--,m).
Hrh, HASERIEE. 7R, 5] NHAEEA:
et+:max((Yt_ZLa’i fit)vo):(yt_zim:la)i fit)VO,
e;=min((yt_Zirila}lfit)'o)z(yt_Zirila}lfit)/\o'
Rk, AT LA A
min J :Zim:la},ai,
sty -2 of <(1-H)Y" wo;+(1-H)e, ©

Yy _Z:r]:la}l fit Z(H —1)Zim:1a)lai _(1_ H)gt’
zim:la), =10, >0(i=12,--,m).
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Figure 1. CPI trends
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WAE 1 CPI AfLass, e H] IR BT . FIH] Eviews XM BEAT SHORME. W AEH,
SR p EHAERA, SEREE, WHRHENCRRIF. #M £ 8

f,, =102.7050 —0.153805t + 0.004535t* (7
Variable Coefficient Std. Error t-Statistic Prob.
C 102.7050 0.198368 517.7511 0.0000
T —0.153805 0.036561 —4.206860 0.0004
T 0.004535 0.001420 3.194090 0.0044

2) W IEFHIREAL f,,

FEVAE I R R0 M, BIRERL y, = By + B+ Bot® + - +Bt* + w Xty BEAT KRBT, 1T
WZ u AFPEFPHIARSG, ANBE T 1 A BRI, BT AEEXS AL Gt 8] SR AL kA7 B IE . ot 5
BRI STy, MK S AR A RSB AT A G, SR Xt S B WA sk 25 B A MR U (AR 22 g 3EAT 2257
L ARMA FERL, IXFERERIA Ty, KRS, S TR b, Sod 5 eE .

{yt =po +ﬂ1t+ﬂ2t2 +"'+ﬂktk + Ly
¢(B):ut =6’(B)gt,

3, ¢(B) g =1-4B—4,B° —---—¢$,B", 0(B)=1-6,B-0,B° —---—9,B . B AHiFH T, & ~N(0,1)
J2 P R ZE I

B, TR u KIABENLEZA IS, X 4 @57 ARMA B AT LURIL M 2250 J5 1 w751~ FR

t-Statistic Prob.”

Augmented Dickey-Fuller test statistic —7.767674 0.0000
Test critical values 1% level —3.769597
5% level —3.004861
10% level —2.642242

HU, W d () B ARMA(LL) B8, IfikAT 25041t

Estimation Command: LS(DERIV=AA) DU AR(1) MA(1)
Estimation Equation:
DU=0+[AR(1)=C(1), MA(1)=C(2), BACKCAST=2014M03, ESTSMPL="2014M03 2015M12"]

Substituted Coefficients:
DU=0+[AR(1)=-0.75905154911, MA(1)=0.5803813173, BACKCAST=2014M03, ESTSMPL="2014M03 2015M12"]

BE, X e #HATEMEAERL, Q GitE M p AR KT 0.05, RNy MR FA, Ui I EAYE B
FRALEL 7 7
RN VS 7IE: it S|
{yt =102.7 - 0.15t + 0.004t? + 1, ®
0.75914, =0.5804¢,

|
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Ty T B IURE R T 45 R R R 2
B IR ZR AR £ 5 E] R A f, BEAT RO AL A, FERIR(6) T, BULAE H =0.6 o HULIIME S

S IR EATEOAS . §, =(,,0), f, =(1,,0.582909), f, =(f,,0.575921), HI Lingo *f % (6)
BTSRRI, PSR EREL: o =0.08868895, w, =0.9113105 .

H# 2 WAL R TIAE A 7) IR oy, = 0.583 , ) FI AR AL (8) AR M ¥ o, = 0576, 5
WA A BB BRI J = 0, =0.571. ERSE 0T 1, AR E] JH 4 A R0 (R B B Je /N . TR, o0

Table 1. Prediction results and errors of individual models

=1 BRBRIRENTUNERSIRE

ARMA Zth £
A L CPI
WAEE FHXTR 2 (%) WAEE AHXT 1% 22 (%)
2014.01 1 102.5 102.556 0.064
2014.02 2 102.0 102.416 0.408
2014.03 3 102.4 102.674 0.27 102.284 0.113
2014.04 4 101.8 101.867 0.07 102..162 0.356
2014.05 5 102.5 102.275 0.22 102.049 0.440
2014.06 6 102.3 101.775 0.51 101.946 0.347
2014.07 7 102.3 101.980 0.31 101.851 0.439
2014.08 8 102.0 101.667 0.33 101.765 0.231
2014.09 9 101.6 101.763 0.16 101.688 0.087
2014.10 10 101.6 101.564 0.04 101.621 0.020
2014.11 11 101.4 101.605 0.20 101.562 0.160
2014.12 12 101.5 101.480 0.02 101.512 0.012
2015.01 13 100.8 101.497 0.69 101.472 0.667
2015.02 14 101.4 101.422 0.02 101.441 0.040
2015.03 15 101.4 101.433 0.03 101.418 0.018
2015.04 16 101.3 101.394 0.09 101.405 0.104
2015.05 17 101.2 101.409 0.21 101.401 0.199
2015.06 18 101.4 101.400 0.00 101.406 0.006
2015.07 19 101.6 101.425 0.17 101.420 0.177
2015.08 20 102.0 101.439 0.55 101.443 0.546
2015.09 21 101.6 101.478 0.12 101.475 0.123
2015.10 22 101.3 101.514 0.21 101.516 0.213
2015.11 23 1015 101.568 0.07 101.566 0.065
2015.12 24 101.6 101.625 0.02 101.626 0.025
RZE T 1.640 1.681
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Table 2. Prediction results of Fuzzy regression
< 2. {RAHEAFUNLE R

TR WAL
£, H CPI f, f, f,
o, o, o, h, h,,

2014.03 102.4 102.284 102.674 102.639 0.227 0.536 0.469 0.802 0.525
2014.04 101.8 102..162 101.867 101.893 0.710 0.131 0.182 0.378 0.884
2014.05 102.5 102.049 102.274 102.254 0.883 0.444 0.483 0.227 0.607
2014.06 102.3 101.946 101.775 101.790 0.695 1.029 0.999 0.392 0.089
2014.07 102.3 101.851 101.980 101.968 0.881 0.628 0.650 0.229 0.444
2014.08 102.0 101.765 101.667 101.675 0.461 0.653 0.636 0.597 0.421
2014.09 101.6 101.688 101.763 101.756 0.173 0.319 0.306 0.849 0.718
2014.10 101.6 101.621 101.564 101.569 0.040 0.071 0.061 0.965 0.937
2014.11 101.4 101.562 101.605 101.601 0.317 0.401 0.394 0.722 0.644
2014.12 101.5 101.512 101.480 101.483 0.024 0.040 0.034 0.979 0.965
2015.01 100.8 101.472 101.497 101.494 1.317 1.366 1.361 -0.153 -0.210
2015.02 101.4 101.441 101.422 101.423 0.080 0.043 0.046 0.930 0.962
2015.03 101.4 101.418 101.433 101.431 0.036 0.064 0.061 0.969 0.944
2015.04 101.3 101.405 101.394 101.395 0.206 0.185 0.187 0.820 0.836
2015.05 101.2 101.401 101.409 101.408 0.394 0.410 0.408 0.655 0.637
2015.06 1014 101.406 101.400 101.400 0.011 0.001 0.000 0.990 0.999
2015.07 101.6 101.420 101.425 101.424 0.353 0.344 0.345 0.691 0.695
2015.08 102.0 101.443 101.439 101.440 1.092 1.099 1.098 0.044 0.026
2015.09 101.6 101.475 101.478 101.477 0.245 0.240 0.240 0.786 0.788
2015.10 101.3 101.516 101.514 101.514 0.424 0.420 0.420 0.629 0.628
2015.11 101.5 101.566 101.568 101.568 0.130 0.133 0.133 0.886 0.882
2015.12 101.6 101.626 101.625 101.625 0.051 0.048 0.048 0.956 0.957

0.583 0.576 0.571 14.342 14.380

SORFEEL LU, BRI e A AR R 22 P 7 AN 1.615, /N T 2% BRI )R 227 5 Al e e m] B
B, ORI ] A A BRAE CPI A TIEIN 17 f_E RE M 4R B RS 2, thIGAIE 1B R T 4T

E&WE

oK B AR #4100 H (11261044) .
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