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Abstract

This article uses the GM(1,1) and GM(2,1) gray prediction models and selects the transaction data
of the SME Composite Index (399101) from February 6, 2020 to April 30, 2020 to compare the
prediction effects of the two models horizontally and vertically. The prediction results show that
the gray system model is more suitable for short-term and more monotonic data samples for the
prediction of China’s stock index, which can better fit the law of stock index changes. For
long-term or non-monotonic data, the gray system model has a poor fitting effect on the stock in-
dex and can’t provide a reference for the stock market price prediction.
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BUEF R LAK, TEZFIEEK, —2 08 REF ik, EhESUFEKERE T, RETE
TAFHKME T STk, EERWAEREIESAT LA B AFX T GDP M5tHk. ik se
KT Emimtae, HRTPREZEWETF M. DRI, WIERSE. /MR DR FE%L
RV A SRR B EAE S, R, HARE) & 24 A R O, (AR I E 4% 2 R & e,
EAEE A E VERN G Jett, BARRIUIE B ZEANMAR B S A AR B, IXFE—2R, A OSTa B A cmiml e
NE . IRETIMAEL R K 6 R G 1 A G oy, BATAT LA R RABENKE RS, F
FREHE AT python HEATEIEALEE, FFiEE GM(1,1)H GM(2,1) K t AR B %ot Fp /NG 27 5 P B AR Bk
FFATIZIE, LI UFRE R AT AT A 20
2. MEkERIR

WEBE[FESE R AT RLZ DL GM(LL, DEADNARFE,  SHRAN AT E8 R o AR 10, 3 p s 1
MARIEAF IR, eanH . B 4, AT BB ECE M TI0I, 1 9¢ 728 T D) A2 % R i mT e & AR 1 S i AR
ST . 5K A28 K B GM(L, DB = W BT AR B3R T N0 3 RIGT, Wik,
ARV S5 R T A TN, ANIE ST, AR 52 BIAN I E VR R B R Ge vk s i, AR TR
g o KR B 92 PR . R IR (3155 OB R (B LR MATLAB 45 &6 b R 4T B0, SERT 1 2K
RS B T R BRI 7, I B R B R g AR AR . BT R[4 AR TR L GM(2,1) 1
BT R B AR A 4 5 46 s e SR AT T, 2 40 00 N RBCRIEANBIAR, X IDIREE H sk 7575 . Ning
Xu [515F NTEXT GM(2, )R8 (1) Tl 1 Ak 7 45 H 250 fa B9 GMI(2, )RS B 5@ 40 3 1 AR 00 H Fitil

3. RERGIRE

IR R BRR A2 p [E 3 R TR e 4% 1982 4F 3 ATE PR By Jedi ok i, KRG H RN NTEKE
BB IE Y G, — E 4 S E AU, AR KRBT DS BRATREUE B, AR5 RS E SREUY
FEEFHRAIMARS R, AT AE SR S IREA T B4R, TR AN python HsE e B AL 20 FE A
(1 e S AT T , G 8 TOUINME AR A B3GR o 8 W K B RS GM(L, DX R Al 7 - GM(1,1)
W TREERCSRAE. GMQ,) B 785, 18 T, FREGEH GM(1, D)o 7R BHGRAREAT GM(2,1)
AT 53 77 R PR R 2 Sl 3R A7 B T2 FHOGT B

1) GM(1,1) 7

DOI: 10.12677/5a.2020.93043 404 Gt 5 3


https://doi.org/10.12677/sa.2020.93043
http://creativecommons.org/licenses/by/4.0/

fL&#R, [ERE

GM(1,1)BERY I fe fa] B AR 0 R G ABE Y ,  HLFR AR W B 7 R AR T, GMI(L, D)oy T R L4 SR

F LSRR R
AT — A () RIS B, S SR B TR P
dx ()
= 1
o +ax(t)=b (1)
KH, ZHa b RN RE BESEC RAERFE, A, %o T2 R AT R 8 Tl A«
b+e'c)
= 2
x(t) P 2)

MR x(e)H—MWUE, £e=00F, FHENx(0), WA, x(0) WilLXAMHE, AR TTREFEEE,
WA
x(1) :2+(x(0)—2}:‘" (3)

a a

R B AR B RO RE, BT TB3 8 a 1 b (HEIR S8, TS % o A1 b XRARSIM, H
FEIEW GO A ST, B, SRR BERCARE RS HT AN L& (), HE MM, o
PLid o GM(1,1).

2) GM(2,1)f5 7Y

GM2, 1) GM(1, )X AAE T GMQ2, 12—y e, GM(L, 1) N —r &M JiiE, GM(2,1)E
W5y D PR R R S G FR I T

TR AR B e (¢) SR T IR ¢ (8 B W 3o Ty RE IR, W AL 2%

d’x(¢)  dx(¢)

e +aT+bx(t)=0 (13)

R D @3 g ubli} ZVSE
(a=Va2-ap ) (arda=an )

x(t)=Ce 2  +Ce 2 (14)
NT AR, BADT %K R AT LA
x(1)=Ce™ +Cye" (15)
XH, FEXRRN:
m=—2"N9 770 “;’2 —4b (16)
n:—a+\/;2—4b 17
C - x(O)ne” —:(1) (18)
¢ —¢
¢, - xW)=x(0)e" (19)
e —¢

4. SLUESHR
1) Hodfs (L
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ASCEIU /IR ZR G 48%50(399101) 2020 422 H 6 H %2 2020 4 4 7 30 HILit 60 Hik i85/ AL &
RS REE 1), FGETFEARD =R, 2250085 Hy 9 BLH & 30 H, 4 = AN X (A5 5
N Python R4t Sympy b i) GM(1,1)BALRT GM(2, )RS HEAT RE T AT A ) B e o o RIS, 3RAT)
SEEBAEAE LS. © FEARZE AT LA R MR R 2 @ FEAREHERIFE RS G EIIFEA
WA AR K EEREN G @ FEAREE B ik .

Table 1. Sample data

= 1. HEAREE

Number FUNGEE Number FNGEE Number HFUNGEE
1 9863.877 21 10,942.230 41 9621.553
2 9893.113 22 10,882.445 42 9580.405
3 9993.520 23 10,460.722 43 9893.416
4 9994.733 24 10,700.779 44 9874.985
5 10,150.053 25 10,536.378 45 9949.142
6 10,067.529 26 10,297.588 46 9729.233
7 10,100.085 27 10,192.391 47 9640.415
8 10,421.843 28 9695.416 48 9876.488
9 10,530.491 29 9659.982 49 9836.143
10 10,481.518 30 9533.439 50 9880.677
11 10,704.748 31 9601.004 51 9913.418
12 10,849.843 32 9702.463 52 10,024.014
13 11,020.472 33 9276.544 53 9942.531
14 11,115.367 34 9436.449 54 10,050.901
15 10,790.754 35 9713.964 55 10,003.164
16 10,812.264 36 9612.713 56 9842.426
17 10,286.545 37 9553.202 57 9849.987
18 10,663.261 38 9362.606 58 9819.230
19 10,751.844 39 9430.273 59 9807.414
20 10,765.910 40 9399.161 60 10,004.897

HORRIR: EE RN .
CERii e : g5 1 SRR 2020 4E 2 H 6 H, 45 60 FIEEARE 1124 2020 4E 4 A 30 H).

2) GM(1, )RR i

FRATTEA Python JyBE A 57 GM(1, 1)AR AL 53 51l AR HILIZE B /il 255 46 2 2020 4 2 H 6 H~2020 4
2 H 12 H@ S 1~5). 2020 42 H 24 H~2020 42 H 28 H(@w'5 13~17)LAJ 2020 4 3 H 13 H~2020 4
3 H 19 HE 'S 27~31) =/~ 5 HIX [a) %4, 2020 42 A 6 H~2020 42 A 18 H(&i'5 1~9)M1 2020 4= 4 A
13 H~2020 4 4 [ 23 H(%i'5 47~55)P4 9 H X TA%#E, 2020 42 F 6 H~2020 £ 3 H 18 H(%i'5 1~30)
A12020 4E 2 H 20 H~2020 £ 4 A 01 H(E@w*5 11~40)B4 30 H X (8150 HEAT (5109 A A7, 75 30 40
B A ST SR T e 21 1] 1~7 B
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Table 2. Data fitting effect of GM(1,1)model
2 2. GM(1, BB HHREII &R

GM(, )RR EEI A RBOR

B TR B R R AdjR? SER RMSE

5 H(1~5) 0.871 0.933 0.828 115.435 89.415
5 H(13~17) 0.874 0.935 0.932 110.960 85.949
5 H(27-31) 0.982 0.991 0.976 45.024 34.876

9 H(1~9) 0.830 0.911 0.806 151.046 133.210
9 H(47~55) 0.983 0.992 0.981 54.74 48.28
30 H(1~30) 0.254 0.504 0.228 361.762 349.495
30 H(11~40) 0.581 0.762 0565 304.514 294.189

Horpr, FEPHAFERR:

RMSE (Root mean squared error) %73 7M. AnifE2E, 4& MSE WP iR, HRPPABAL AR 2, FF
75 AT LR 1R 22 ) B AL G AR AT 2808 B R R FF— 38, R-Squared 145 5 F SR AW AL I IF 48, LR
EICE[0,1], QR 0, BHBRIIGBERRZE: WA 1, UWIHBARE . — Bk,
R-Squared K, RRNBAFUA A BRET . R-Squared B2 KA 21, BN, BEEFEASE 36N,
R-Square WARIEIN, ToIERIEE EUCHAERTERE, REERMEE.
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Figure 1. GM(1,1) model 5-day (No.1~5) data prediction diagram
B 1. GM(1, )RR 5 H(#%RS 1~5) 53R T E

le7

0 o—e—e——= -

-2 1 e Sample Curve
+— Fitted Curve O
-4 { —«— Fitted Curve 1
—— Fitted Curve 2
-6 { —— Fitted Curve 3
—— Fitted Curve 4

2 4 6 8 10 12 14 16
Figure 2. GM(1,1) model 5-day (No.13~17) data prediction diagram
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Figure 3. GM(1,1) model 5-day (No.27~31) data prediction diagram
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Figure 4. GM(1,1) model 9-day (No.1~9) data prediction diagram
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Figure 5. GM(1,1) model 9-day (No.47~55) data prediction diagram
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Figure 6. GM(1,1) model 30-day (No.1~30) data prediction diagram

6. GM(1,1)#%28Y 30 H(¢R'S 1~30)EUE T =
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Figure 7. GM(1,1) model 30-day (No.11~40) data prediction diagram

7. GM(1,DfREY 30 H(E#RS 11~40)8 TN E

e

TRH =A> 5 HEEAIX A f 4L

HFEFE RPIAH] 0.871. 0.874 LUJ 0.982, XELHREMFIIMLARCR, [, BA 9 HAREA X AR
HEE RO R, (H, BEEEBUOEEER A X R A —B 8K, A2 R L R %, 7R R XA
30 HIBE, AHECT 5 FURT 9 H ¥ i) X o) B B K R SRR BE 0 B, LA FEIE RP R R4 0.581 1 0.254,
AN X B IR ARIUAWZ R T, BIAFRE RN 0.254, A RERAE, ME 6 i A
HRE AR S R B R e e T 26 A [, RS e R A R kAT GMI(L, 1RSSR T 8 [ Hh /DN 6 50 ) e 3
TR SR Btk e AT, ELACHATION &R s 2, RN IE TR T
3) GM(2, 1) B A 3R fi#t
FATLA Python A 37 GM(2, DA 43 1] LABE LI B /iR 2% & F5 % 2020 4F 2 F 6 H~2020
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2 H 12 HEw'S 1~5). 2020 42 A 24 H~2020 452 H 28 H(%i5 13~17)LL K& 2020 43 H 13 H~2020
3 H 19 HEis 27~-31)=A 5 HIXEEdE, 2020 42 H 6 H~2020 42 H 18 H(% 5 1~9)F1 2020 4 4
H 13 H~2020 44 H 23 H(%w'5 47~55)4 9 H X [, 2020 422 H 6 H~2020 43 H 18 H(%i'5 1~30)
A12020 42 H 20 H~2020 £ 4 A 01 H(@w5 11~40)4™ 30 H X 815 #E47 33 A ATl , - 75 20 A
RHHRE DL TG AR B B e 3. [ 8~14 B

Table 3. Data fitting effect of GM(2,1)model
= 3. GMQ, DERBIEU SR

GMQ, )RR EEIERBOR
B TR B R R AdjR? SER RMSE
5 H(1~5) 0.836 0.915 0.782 118.455 91.755
5 H(13~17) 0.858 0.926 0.810 130.685 101.229
5 H(@27~31) 0.970 0.985 0.960 47.896 37.100
9 H(1~9) 0.989 0.994 0.988 167.562 339.577
9 H(47~55) 0.849 0.921 0.827 44.985 39.673
30 H(1~30) 0.930 0.965 0.928 624.718 603.535
30 H(11~40) 0.537 0.733 0.520 292.005 282.103
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Figure 8. GM(2,1) model 5-day (No.1~5) data prediction diagram
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Figure 9. GM(2,1) model 5-day (No.13~17) data prediction diagram
B 9. GMQ2,1)REL 5 H(#RS 13~17) IR TUNE
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Figure 10. GM(2,1) model 5-day (No.27~31) data prediction diagram
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Figure 11. GM(2,1) model 9-day (No.1~9) data prediction diagram
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Figure 12. GM(2,1) model 9-day (No0.47~55) data prediction diagram
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Figure 13. GM(2,1) model 30-day (No.1~30) data prediction diagram
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Figure 14. GM(2,1) model 30-day (No.11~40) data prediction diagram
14. GM(2, &R 30 HERS 11~40) 8T E

M 3 Rl DUE H, BEIXRY 5 HE, GM2, )BT /MR EE SR EU = A 5 HAEARIX R (140,
HFEE R7IEH) 0.836+ 0.858 L% 0.970, FEAS 3457 (S S F SR /e 50 #h 28 5 Bl , 3 [A) GMI(1, 1) B8t AH
() B (R 40L& PO 45 SR R — B, YRR LA RO, IR LE B A 9 H XA A& 2R,
WATERE RPIAF] 0.989. 0.849, FEL: T Z ML RAKE, FMoAIE, SHEMSEREER GMQ, DA
TR ER A TR B B IR TR, wTME NS, Mk B EE T A X A2y 30 B, G
FERE R* 50120 0.930 A1 0.537, 73RS RRIIA S0, H IR BRI, 156 BH B0 (X 1] fr e HUx
TR FRI &5 A — e, HEE EE, GMQ, )RR T d /MR 25 S48 0 R AN 30 H X T 1)
LA TR AR T GM(1L, DR, 5 ESE .
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B 15, INEREEXIELE

I GM(1, D)BLEURT GM(2, 1)BEE AN [F] B 8] X 1] e H /SR 2545 e 5T 110 225 SR g0 A7 A5 1va) R 1 1)
P DA Y, GMQ,D)BEEYAHEE T GM(1, )Y B A& TR R A M Tl s R, GM(1, D) B EY IE H T 52 1A
PTII, ASE &S T KA RE 71, GMQ2, DR FTIE F I TR X (R B T3, LA RO B aF, A
15 Af LA GM2, DR 37 2 KB 208 GM(L, DRI 26 B 05, FF B T B 7 AN a) X B
GM(2, IR R 44 TR ASCR S I Aa. A 4h, BT RN RS RN JELRMEN, R R
K, FEARFELEH AL MRRAE BN, X FECL & GM(1, AL 2 GM(2, 1) B 7E X B[] X [6] Ay
30 H /N ER A TR BOIEAT A 7 B AT B BT A5t R0 b BRI B 1 A 2

Rk, S8 FREFF A DDA X — AN, GM(L, DAELFT GMQ2, DA B E T Rk . R
WHRZN IR AR SRR, AR RIFITINEIR, Aie v AHEREGNERS%E. (12, EFEAREE
B, GM(LDEEALH GMQ2, )R R & Tillae 7, H GM(2, DAY 1 P 404 RO 25 4 —
PR 0 AR A TR 2 B R4 .

EEUH
A SO 7T TE 28 2019 4 < ST Python W% Hetfi 537 5 H 1 34%).
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