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FEA ST IO £ a5 ] R

LRSI R, RIS A . I FTE AR A B 28 2 AR AR PERAAE , S8
RAREE TN @I ME . BEE 2005 4R3I Je A7 - an SEA TR T b ol e, i B 17
AR, AR TR T G R AR, HOSUn e sh iy A e 5 H AR . 2019 4F 8
Ay NRTXS I T0I R A0 T fal 11 I, “ANRME 77 9 KRB YR L 25074
AR, RSB RAL ST R, RE 2020 4F 7 A A, REFEA 3.15 2L ITTHNE
fities, G L5 BEBEAWT THE . BB SRS XU Bl

W SCHRAE R, F AT S R A IS S AR A B AR A RS, i
M 5E 23 TAL GRS P BE A R A D SEAR AR Y . 5 3 U 58 AR B A% S B ph S 400077k
SAESHOT A . SR W R IR 3R BRI 0 SE 7S A B FUR) 5 4 BRI 4
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(Frankel #ll Rose, 1995), Xt Tf@BFE s R €I 482 (Cheung 4%, 2005; Bhargava 4%,
2011, HJGHA TN R I T H AR ik, AR R T R S R (PR S AR M /).
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%l (ARCH) (Meese il Rogoff, 1983) LUK 7EHILRE b ocit i) SO B Sk 570 22 45571
(GARCH) (Bollerslev, 1986) “%, Rout %5 (2014) %K PH L EZS B A ARIMA 45 7
X 22 3ot 2243 Ab B S 930 307 S SE AT B A AE 08 TH PR A i TR IS B BRI 3R )
Tseng 4F (2001) Al Khashel 4% (2009) #FA A e SBOIAL 1 ARIMA R ZE 5000 7 B 1]
JPHI R EA T A9 ARIMA 581, Jf HRIEiniafd. Ep2E23 0L M ARIMA A
St A TR B e WU e 7 (BREE B¢, 20005 ak AR, 2005), {HJ2&. ARIMA fE#I{E
WEVES B, BRIRAE 28 R H AR AR, TRk ARR I RAL I R 48
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KGR BE R TE I R R AR . AN T LM (ANN) 1 5e s A 1 Hti
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5 MLE F1 ANN (% 50l 45 SR AH He ¢, & B SVR B8 i &R B iy, (HJR, Xie 4§
(2015) IANIELL SVR QR AES BOR AL E 100 &2 2200 = S0 R i P 3R LR T ARIMA
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SR AT RLEE 43 A 5 KT B A9 FE 8L (Han %5, 2016; Nembrini %, 2018), H:Jg 18 %L
(Gini Index) fE N EAFEACHERY R bR, RAARE NS B T a4k (Menze
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NT RE )28 | AN T8 (Menze 45, 2009; Boulesteix %5, 2012; Han %5,
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SE MERAET 1 ST Al IO BRI AR . IO B2 AT DU 06 10 L 808 .t ml DASE 2 Rk 1R
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PR —Brel B 25 Bk fL AR B (ZEER AT, 2019 XSRS, 2019),
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(2) J7CARHS 7 2288 (GARCH) . GARCH &ME9 /T ARCH AR A Xt 55 7
FEMLAHR I A A 7 2E A A R AR 25 5 i e T A T 22 1) eR EROHE I WL Bl 2R IR AR Ak
[ (Bollerslev, 1986), 1EN T MR TR Z T FA A, GARCH il % A5 % 5 0 [1])7 41
G AT AR T SRRAE (S0 T, GARCH #4055 8T 4 @lUy 91 04 S ZREAE . AV e
U Eh B, a5 7 22 IR . GARCH BERSHERT HL T I St s8Ry 22, Mt
TF 4 AR PEAG SR AF 20 7 T 32 I 4R ) TR 5 B 5 RT3 0 g T RS iR e N 35
FF, 20105 FBPLAFE, 2005), GARCH BERIA [T 12— R fit FH adk 25 00 38 5l ok A b ok 14 18 5l
BOBL . MR AR B, kS — i () e 9 ARy 2, BV e P S s A Ak B H 25
S H 5 BB P I 5 . GARCH B8 g 28 s F .
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& | @z ’\’N(Oﬁhz) (12)

r q
hy = ay + Zaiegﬁi+ Z,Bihﬁ
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= ao + A(L)el + BL)A,
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HFHSR R R, 5R2% e 76 C NIRRT AR N e | & ~N (00 D)o by HEATT2E a0 I
RO, o FI B, I R URIERIH 5 AT 22 10 KL

(3) fpmEmIAHL (SVR) . SVRBERDG LRk [l R, H SR T4 % AUrY 1
2L WITRE y=kaetb, 2, € RIFIMAGIE—HEZS 0] L, 3% W0 28080 i T AR 3264k L 5E 4207
IFs Bl (oo v RUNGRREAS. SIAZEE e X TEADIEEAR. KRS yo =y Te.
ve=yi—es W iy yva). (s i) O3 SIRA R s SRR R 3 2 n) B I 45

{[(I,yy, +€)91]~[(J7jsy,‘ _E)s - 1]97 — 1727'“7]3} (14)

T R AR AR A B s ) R A R RDRE AN R R A6 Sl o3 [ I AR SR
L RS A A R B T SRR AR . BT IR SVR BERY, SEBR 1 JCIR7E — 4k As (] 5
rr eSS (8], HRICIESE Ay B ANRISSMIREA s5 . O TR — R, Sl DI A SR Hhsth s &
& (=00 MRS T C (00, i Al LU Y0 29 R a5 38 WA D 73 2 8] B AR ot
A AR RCER . DA e 2 [l i 2 AN (] R TG 28 OARTHRFTXI R . 2007)
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(' =@ (x)) BIERIEAeas b, HAAT 25 M, I Ak ol B B bR ek 0 -

Il’lail'lézfil Ef_ily,‘yj[@(:c,-) . @(1‘j)]a;aj - Efﬁla; (15)

g(x) = sgn Zfﬂa;”y,-[@(x,-) e d() | +b"} (16)

() LD () «d () WERXRHEM, SEBEHK (v, 2) =& () +d ().
F R R BN T s (ZEEAT, 2011 .
KM R K (x, o) =z« 2
1 1 2

%ﬁﬁ*gg@& K (x, x/) :G ZEGXp(_?' (%g> >

RBF ¥ p$: K (x, ) =exp (—y | x;—a2; |5
. BERIER AL E

1. H¥8 k R

AR SCIEBCN BRI XS 36 el R rh A iy A BRI e AT i 5. Bdis ik Bl 2010 4F 6 A &
2019 4 6 A, Bk AT EIMER S e, REEWSE I ML . RISSEM IS . E BRIk
SCHE AR YOE S, A SCRP I 248 a6 h 2 W E Y CPL, M2 (I4IT/123E70)
R, PO 28 (2FETT/HHET) . GDP (Lit/ M0 . FEINLCEE4E (2
LIC/HITFEID)  EIA TAFROIEHON TH 2% 25 088k, SRR LA A R
NERTICRAE, B JB) i 3 5 9 50 AR ]

ER CPI, M2, #Ei PR 240, R W5 O1R 805 A AR GDP Z= 44
¥k A CEIC thE L3 8dn P vh B B SMLAR & A RS Es ok 1 b [ B KM A 2R 5
KE ML TR GDP 2R EHERAN . HApa o B . B A Bdi ok A 55 BB %
FHATHARIE . IrA% A 2 AR ARERR A B, A MrdEtR (GDP) %Iy 5]
K B BEARAE b 780 H BEAE.

2. BB

Hh FE AN 52 R EORF & AR 19 GDP st () RO AR 5408, 7520 GDP Btk i1 RE
i, fECE TR AR, R

GDP!/ = GDPmI +GDP;712 +GDP;113 (17)
GDP1H2 - GDP:/A d (1 +a) (18)
GDPmS - GDPmZ ° (1 +a) (19)

H+h, GDP, 3247 GDP, GDP,,. GDP,,, GDP, ./}l %E N4 H GDP. o N24%
GDP ¥ LU R SR iz 7 fedlnl LA 2151 A B9 GDP,

BT B 27— 00T (PCA) BRZAEAR IR, 22 J5 FFEA T f5 S8 0 11 )
WUk O TIHBRIE PRI R R A B AR R Z B ORI N 22 57, AR SORBL B A5 B
ARAEHATIA—AE, KA [0, 1) SRy, SEfE AT oA
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o 2 HHAEFR P IR s 2 S IZIEARIT I/ ME . 2 Bl ™ 53 R 36 bR 751
IH—AL AT AN — b5 A EL
T 0B i R 45 A BT R I, AR SO P HE AR R as AT S A T
R, ol An a i 4EE . DI RS B, 22 Nan T s

Jfl =bnx Tboux, +bisxy + o+ b, ]
; 2D
1_/711 - bmll‘l +blr12172 + bmﬁ X3 + b + bmn-TII [

HA £y fos ooy F R G=1, 2,0 =, ) WE—TWS. BT W0, -
fom T,

=. SHS5ESHEBHRITM

AT ARIMA 5 . GARCH #£5 . SVR FRIX} 2010 4F 6 H % 2019 4F 6 H AR
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Research on Exchange Rate Forecasting Integrated Model

Based on Random Forest and Fuzzy Information Granulation
Xiong Jinghua'*  Ru Jing'
(1. School of Economics and Finance, South China University of Technology;

2. School of Water Resources and Hydropower Engineering, Wuhan University)

Research Objectives: This paper is committed to using intelligent algorithm to improve
the accuracy of exchange rate prediction and to provide reference for cross-border capital flow
and exchange rate risk prevention. Research Methods: Random Forest (RF) and Fuzzy Infor-
mation Granulation (FIG) in machine learning frontier field are introduced to build an inte-
grated model with more accurate prediction ability of exchange rate. Research Findings: The
results show that the accuracy of the integrated model based on RF and FIG is better than
that of the commonly used ARIMA, GARCH and SVR models 15.5%, 16.7% and 36. 6%
respectively; the model based on the training of fuzzy information particles can predict the
exchange rate fluctuation range rather than fitted value; the model performs best with the
quarterly granulation window, and the error increases followed by decreasing trend as win-
dow grows. Research Innovations: The [irst advantage ol Random Forest (RF) is used to
reasonably allocate variable weights and distribute the predicted values of three single models
into the integrated model, combining with PCA and FIG method, thus enhancing the accura-
cy of exchange rate prediction. The second advantage is to use Fuzzy Information Granula-
tion to transform the forecast of exchange rate fluctuation from point forecast to interval pre-
diction, and the time period of prediction can be changed by modifying the time window. Re-
search Value: With the deepening of RMB internationalization and exchange rate marketiza-
tion, the fluctuation of exchange rate is strengthened. Accurate prediction of exchange rate
is of great significance to both macro decision-making and micro economic activities.

Key Words: Exchange Rate Forecasting; Random Forest; Fuzzy Information Granula-
tion; Integrated model
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