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Abstract

Based on Famma and French multi-factor model and CART classification regression tree algorithm,
this paper forecasts the securities market. First, according to the Fama and French fmulti-factor
analysis method, eight major types of company financial indicators were selected to make a mul-
ti-factor analysis. Second, the factor analysis method in statistics was adopted to extract the fea-
tures of the selected factors, and five features that contribute the most weight were obtained.
Then these five features and market risk indicator were taken to train a CART classification re-
gression tree model for predicting market quarterly returns. Meanwhile 20 companies from the
Shanghai Stock Exchange were randomly chosen for empirical analysis. The results show that the
forecasting model has good forecasting accuracy. Especially, a simulation investment has made
with history data and obtained a better performance than the average market.
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IERTHEIRM S R IEEBEER, HFHEMEERWETKEL]. —HLK, Wil
fu FOUI FRVTF 0 A < S TP AT ke st i, TR M I 2 5 B AL A 1) DR 3% 5 o BT Ok 2k B 3R (4 P E
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FIFH N THZML[5] [6] [7]. HRFERH(DT) [8] [9] [10] [11]. EREMZML[12]. KM (GBDT). BENLAR
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T Ik FEAR 3 A TR AR 7 BT AR 45 G 0 SR SR T 3 1 T A LR o 1 JefkHE Fama Al French [RI-F-40 417
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AL Y Bl R B BRI B, e R SZ B i A 2002 4K 12 J 31 5 %1 2019 4F 12 I 31 51 200
H o F B S5 BAR AN AE By el . SCRRIRI T 32 Az, Mo 31 AMIRIEIN 1, R BUR SIS BN
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Table 1. Candidate factors
=1 BEERTF

F B T4
e PRV SO, SRR R ERLL
p—— VR, PRI AR BRI RSB
ElL B HATE LI
U AL, R, PR, TGIE)
KA1 R AR IR R, BN, BRI, SR
EE TEBURET IO IRER, ARTAN T IR R
P4 L A BB R
RS B SR, AT B TR
GEE WK TR, T, T
2.2. HAEAE

FEIRBOEE PR O E, BRENA G, Yt AT HAC B, DUERER T . s
TRAL P )7 1 A SRR AR AL B AN — AR EE . SRR ARER 2 RTHT 5 P AME R T BME AT e . H—fkAk
B AW

Xi — X

X_ij _ - ij _i):lin-
Horbrx 5B VATHS [ SURIELSAE,  Xin s Ximax 28R — B 1/ IMEL A KR

23. BFHBH

Hi Fama Al French (12 X AR, A48 70 2 MRAE I i ot 5 — el 2N 4R, K
SO AN IR 7y AREIZ LG LTS BT AN F A e R, HEE RN TS

231 EEFES

Fama F11 French T8 B 715 0 vH S #2 a0 ~ (BT E R -5~ SMB, )

M4 Fama-French [2] I F ¥ 2 x 37k iR, RGN 4R, IR N2 x3=6/14
Go Hr—NHTE R, R AR, RS—N R BP (KT Ti{E L) OP (& iaHiE %)
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1) Fo e S T AR () Hp 7 B3 A AR T 55 0 s N THARL(S) FHK T AEL(B) PR 4.

2) TR THI A EL Y 30%A1 70% 70 7 s AEFEA I Bemi(H) s H(N) AR(L) =4, HNMERE X,
44y SH, SN, SL, BH, BN, BL 3t 6 MHA.

3) MFIRERIFE, LIS IERIEZ A 5 KA IK I i (i e, FFRME(R) ZEF(N). B35 (W) KI5
‘ARSI HARSFE(C)s JEHI(N) Budh(A) SRR 58 Wik, mlHEAk5 R 12 M4 . SR, SN, SW,
BR, BN, BW #1SC, SN, SA, BC, BN, BA.

4) M R EHEG AW T ENBCr I %, BEITER 7R, BAARE 2.

fEE R T HML &R F RMW, A58 R CMA R 5 T R -, A 2.

Table 2. Five-factor calculation method

F2 AEFHERE

P 44 7 RERES

SH+SN+SL BH+BN+BL
BM 3 - 3
_SR+SN+SW BR+BN+BW
3 3
K]
BT SMB, SC+SN+SA BC+BN+BA
SMB,,, = 3 - 3

sMB, - SMBu +SMSBOP +SMB,,,

I AT HML, HML, = BH;SHiBL;—SL

BR+SR BW+SW

ZFIH T RMW, RMW, = . ;

T CMA CMAI:BczschA;SA

2.32. AR 31 MEAFR/E

Y5 Fama-French Fi.[K 7370 TS EEEARALL,  AS[R] 2 Ak F PR 72 NP AN B A LA b4 B R 7
255, X 31 ANHF A5 A —ADNERRTESRG, T 1 DL 53 77U s 22 (ROE) Ja 81l 1t BH EAL -7 1543 1)
TP IR

1) Fip B s ) 30% A1 70% 50 A s AEFEA A iR (H) . H(N) AR(L) =4, TR A | 43k
H,N, LIt 3 M5,

2) IMHE FIREH AR — BT EIACE =S 2R, i AN S22 58 2R 8 KR A R T A
IBCFHZR i %, Bk A= T

ROE, =H-L
[FJE R 20 BRAN T Vvt S A — 2R EE (Y oAt 30 AN 4593 . THE AR
ELSE, =H-L

2.4. THEEF
NIRRT SR, ARYE Fama-French 2 (K 77 M J5VA[15] [16], ZMEKUAL - flfE, FUBL - &),
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—AEFES, WEENEAKEAR R, B 2.3.2 THEHORE 31 AR AL R EES, LE1 5]
TENIEARI A&, f—sckla, FIMEIEE G p AR T

1) MR - hE TR

PATHIE 7R - B 5 x 5 BRI B 4L, KR FSIE R AR, WHiEr) 31 AR T A
IR PP SR E AR, X 25 ANEAK BRI B 210 0 il x4 — S PR b AT S R 7 |1, 24530 p fEAN t1{E.
R 25 AN E R RIS ] FUATSEAN AL RS B0 p (EK T 0.05 B EAR KT 90%, M GR B % 1,
NG ERAZ A 7, AR IR - Al 2 2 RS 20 ¢ A p E 0% 3:

Table 3. The t and p values of factor regression
F 3. EFEYEML, plE

5 LA HE(E) A p E(F)

Small 2 3 4 Big Small 2 3 4 Big
Low -8.371 -10.378 —8.544 —7.888  -10.044 Low 0.000 0.000 0.000 0.000 0.000
2 -6.528 5725  -7.177  -8566  —8.303 2 0.000 0.000 0.000 0.000 0.000
3 -6.063 -8.168  -7.050 -5.338  -7.292 3 0.000 0.000 0.000 0.000 0.000
4 -5377 -4533 —6.799 5440 -6.994 4 0.000 0.000 0.000 0.000 0.000
High -0.997  -2407 -3231 -1953 -3.773 High 0.322 0.018 0.002 0.055 0.000

2 AT LA p ECG)

Small 2 3 4 Big Small 2 3 4 Big
Low -3.896  —4.431 4424 4799 -4.241 Low 0.000 0.000 0.000 0.000 0.000
2 —4.735 —4.989 -3.991 —5.584 —4.645 2 0.000 0.000 0.000 0.000 0.000
3 -3.071 —4.104 —3.468 -3.195 —4.622 3 0.003 0.000 0.000 0.002 0.000
4 —2.408 —2.279 —4.298 -3.001 —4.082 4 0.018 0.025 0.000 0.003 0.000
High —-0.810 —1.165 -1.632 —0.975 -1.771 High 0.420 0.247 0.107 0.333 0.080

55 3L M (L) p H(H)

Small 2 3 4 Big Small 2 3 4 Big

Low 0.333 0.816 0.778 1.501 —0.604 Low 0.739 0.417 0.438 0.138 0.547

2 0.664 0.917 1.122 0.194 —0.469 2 0.508 0.362 0.265 0.846 0.640
3 1.276 —0.092 3.907 2.252 0.375 3 0.206 0.926 0.000 0.027 0.708
4 2.437 2.251 2.141 1.702 1.672 4 0.017 0.027 0.036 0.093 0.099

High 3.227 2.968 4.753 4.374 4.186 High 0.001 0.001 0.000 0.000 0.000
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Table 4. Selected factors
%= 4. EEET

KA SRR
W ARAR RV
1t hE AR PR %
HK e SRR RGNS
HIZ R8T R
HriE fiadr AR, HiEE
2.5. BFo#r

N T DRI S R, X Bk R R 7 AT AR SR B A TR 7 20 A o 3 e ik PR - 22 TV A S
KA A AR e, Ao A (1 B AL BRAn K 5.

Table 5. Factor analysis steps

#5 EFHHLR

B # A R

1) HNJEAS R x VLI R X AR, 102 R X
2)*x%%ﬁﬁiﬁR:%xx:

3) sk R EURFEAE A, 2> A, BARE A0 BAAE R U, U,
4) Wi A LB TN K M

5) LWL THAFIE A=(a,,) ;

6) {FHLILRIE H = (R, h) . hE=Yal, i=lom:

7) SRIER (Hekh) B F-— DR 7 10 I 2 ek

8) OB T4, tnnrsk R T35 T840 K .
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WHIHIE R 12 K71 Fama-French FIH.EF, X 17 AMEF#ATEF 98, HRAIEANETF, K
SCEEURF 0T E R EAR T, BRIk, — ISR AR SCE AT T . B4
M 7943 B0 LK T BB B n ¢ 6.

Table 6. Factor rotation matrix

= 6. EFhestiErE

H—HF HEoRWT =T EQUISES HHFF

B 0.8546 -0.1661 -0.1327 -0.0378 0.2638

R I ES 0.9397 -0.0602 -0.0964 -0.1717 0.1511
ARt T S 0.9275 -0.0764 -0.0082 -0.2999 0.0474
FRECEN N 0.9175 -0.0085 -0.1336 -0.1377 0.2643
EDFEEN SN 0.9194 -0.1155 -0.1628 -0.1373 0.2260
Bl A E SN -0.8903 0.2071 0.1316 0.1059 —0.2955
ELAE 0.9193 -0.1158 -0.1628 -0.1366 0.2266
FERLEE -0.2723 0.3215 0.0112 0.8035 -0.0221
ENA PN R 0.7169 -0.3767 0.0865 0.1865 -0.0972
SRR R R -0.2014 0.0668 0.1746 0.1886 -0.8693
BAE -0.1262 0.9099 -0.1377 0.1748 -0.1281
DiEGES —-0.5514 0.0906 0.7429 0.1749 -0.0432
LEZlSER -0.2784 0.6276 0.3230 0.4385 —0.3455
DiEEUSER -0.8721 0.0313 0.1926 -0.0184 0.2257
(PSSR 0.0089 0.1075 —0.9438 0.0305 0.0561

BB T 0.1883 -0.3221 0.1678 0.4058 0.6643
BT 0.8588 -0.1425 0.0326 -0.0629 0.0866

7 3 R R BCEAX TBORKI B, AXMEAGEN 7 0.8, X TH— KT, SRIFE™. %
PRI BRI SRR EDSON B AEEFE ML RN BB TENE SN B
L SRR AR BOR, T R E B RE R AR RIREOR, R ARR 2 A B A RE IR T
IR A TE BT ARRES R BRI T, 3 =R T sUAk B R 1, 55 DU PR AR D B i e 70 I8 5
BRI TR E BRI T BB IASE K TR (R ), EATATTT S (R ) — iR Ay
TR PR PR

2.6. BT
N T RPN A R BEAT VAL, AR SCEE R T MAPE F1 RMSE SRPF A R (K FL0 e 77 -
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i=1

real — predict
real

N
RMSE = \/%Z(real — predict)”
i=1

Hordr real S B SEME, predict /& FIME .
3. =&
3.1. % CART 43 EVAH

XHEAFERE B, SR E CART 702K [E AR A, A R AR R G AN ] AR VI S8l S 2
S RV 559, A3 B2 A EDERE,  SRJEREX 2 A m A TN AT T 245 B — AN R A TE . 4521
RYIILZ CART Z3 K [mI Y4 AT LA S5k FXO 52 e [ RS ) F9000 v f 12 o

SRR (BB BB AR AE o B A2 R P2 AL 2 2 ST N ) IR 2 —, EAE
LA HHEIS, SeR PNAR & X BB & 23 1814 7 BB ANE B 1 3 AN/ X8 Ry, ARAEA A 2377 i (7))
IRJENAE— AN XU — N F Ly AN XA W A B Y TN A :

xeR, = f(x)=y,

BRIt A T A2
T(x0)=71(xeR;).0={R; 7},
j=1

[ 4] P 7 ZHL B AR SRR /N X Ry A SN X BRI R85y, RS — 10 © » S8t ket

S
(:):argmegnz > L(yiy)
j=1xjeR;

Fort L() AR B AL. R, S ROk B EUR T kB, L(y, £(x))=(y—f(x), A
W VS EOR AT ZRAE AR 5% 227 7 F e /N R IS — 4L

R T B BRI A, AR ST B AN, G B R AR AT LS R A (172 A RE 71 . CART
43 2 (B VAR ) B ASE R e DA 58 4 R SRR )RS B ok 25— S AR, AT A A 2R AR ) i

AR 6 #R CART 22K EIARY, AR 1 73 AR 2 5T 49 20 TSP A g R, tein s
—ERA AR S S — AR F AT R B R R A5 o R P S R U e 2, HEWAE T, FRERTEE
AR AN FIRI S4 21 ias R, BIT,,T,,T,.T, Ty, TRASRAMMET, TRiHHEEDT:
T+T,+T,+T,+T, + T,

6

T=

3.2. HHEHH

AT T2 B A1 Z CART 23 2K (0] A SRR SN . & SR — T [0 22 AN 55 B8] 13k
1o s, SRS ERKN TS, A Famma T 7 & I —&HEAT 70, SEE LA T,
LR T IANAE T, BEAIE SR, SR RS CART 70 (a1 VA SR X ZR i 2 5 AT T »
SRJE 2 HHAH NI A BE BN, X A R BEAT B B . ASC SRS A BN 1 P
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CART#
[ Y= AR

T B B

J
BB

4R CART 732K [BIARMBARLAN A 7 1Me i, a9 207 S A w AN ZREEEE, 0 S AN BT
AR A1 R R PR B 0 2R s 26 AT TN, #EE SROTYY, 1S BRI T2 SR . ARE 2002 4F 12
H 315 %) 2019 4 12 A 31 5 15, 2 FENLIEI 20 KA F], %K A 7] 2002 4 12 A 31 53] 2015
12 H 31 S EEREAT NG, FR REEE TN, B AUIZREE K MAPE 1 RMSE HHTVEAS, 15

P 7 WIN S

Table 7. Model evaluation form

7. RENFNFR

AH] MAPE RMSE AH] MAPE RMSE
1 0.0681 0.0784 1 0.0787 0.1066
2 0.0484 0.0904 12 0.0830 0.1323
3 0.0547 0.0757 13 0.0767 0.0889
4 0.0516 0.0654 14 0.0421 0.0545
5 0.0315 0.0436 15 0.0727 0.1009
6 0.0667 0.1041 16 0.0446 0.0824
7 0.0435 0.0603 17 0.0411 0.0465
8 0.0595 0.0907 18 0.0622 0.0826
9 0.0503 0.0645 19 0.0533 0.0803
10 0.0454 0.0522 20 0.0777 0.1088

DOI: 10.12677/aam.2021.103071 662 IN3iEE G ST


https://doi.org/10.12677/aam.2021.103071

THA %

FH2e 2 T4, TR 720 M 5 Bl VAR AR R R T 75 1 1 45 3, RMISE B K /& 0.1323, He/ME
J& 0.0436; MAPE iz A{H /& 0.0830, f/ME A 0.0411, 5L ESS SRR, TR LI B I

4.2. 1R H

N T A U AR S IR 7 R ) S B O Bt AT T 2 AT R B . B RER
RILFEHA—ITCART, BPMERCRKRBE T HR) KT 0, st sEN; B0, SmpeE. BT
FER 20 ZK oy FIEAT ORISR BT, R TR AR A b AR Y a A RS BEAT PR, e R AR e vH S

1
CR = f[(l+ R)
Ho R & AR R
bR A R T
E(Rp)—Rf

sharperatio =
Oy
Hrp E(Rp)%&’ﬁéﬂé%,@%q&ﬁ%, R RIENBAE, o RBTHH A FIREE.
20 ZX o w) VUAE I R i i A0 HE R 405 8.

Table 8. Simulation investment evaluation table

8. EHUR BT R

AL RKitkas H¥ A AL RKitkas H¥ A
1 5.5405 0.8618 1 5.4260 0.9006
2 6.0080 0.7621 12 7.7510 0.7670
3 6.4573 1.0585 13 5.8540 0.8984
4 5.7730 1.1779 14 7.4018 1.6251
5 3.1418 0.9745 15 6.4601 0.8199
6 4.5841 0.6780 16 5.1390 0.8393
7 2.9357 0.6788 17 4.6403 1.3952
8 3.3744 0.5524 18 3.8670 0.6265
9 3.3541 0.6932 19 6.9189 1.0417
10 4.8363 1.5570 20 4.3789 0.5992

MFE 5 HTLLE IR, BENLBELER 20 RIREEARRESRAS NG YR E, DUSFIRER i miiA 2 1 7.7510 i,
RIGMIER] T 2.9357 . 1L T LA A /] ) R Az i e B s, ol 2, M riigiis,
AR T R e E L m i as R 2, BIHIASSCI T R AT AT . fRE BT LR, ok fE
7& 1.6251, #R/MEFE 0.5524, AR [R] A0 U T BASRASE i O WAL 2
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Figure 2. Investment income comparison chart

B 2. 25X b

5. &g

AR T HT 2 T30 10 CART 20 2K 1R BUIARRY o o5 5161 T 55 S0 3o v 320 ) 5 i 2800k
W 55 I 7 #EAT e, A9 B ARG WL FHE EPIR DL FURRFE, B0 FURRAAE IR s IR 27 T 375 7] AR 38
BPIRAS, BRI TR AL S 58 &) (O AT IR 2 SR N7 1 2 CART 3 2K IR PR R, A4 T30
25 R IE ISP TE RN, X 20 ZR A A REAT AU, T ARSI 5% 45 SRATS U WA SOk Y (R SRR 0 i
S R AR
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