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Abstract

The price of stock market involves many uncontrollable factors, and the relationship among them
is complex. This paper takes the four transaction prices of Hanwang Technology Stock (OP, FP, SP,
LP) from June 1 to September 21, 2019 as example to analyze and forecast. Firstly, this paper de-
scribed the law and characteristics of price change, and then quantitatively analyzed the depen-
dence of four kinds of transaction prices on time by using the least square method. Secondly, using
d-order difference operation to make the non-stationary time series transformed into stationary
time series. After the calculation of the autocorrelation coefficient ACF and partial correlation
coefficient PACF of stationary time series, through the analysis of autocorrelation graph and par-
tial correlation graph, we get the best order q and level p, and construct ARIMA model. Finally, use
the ARIMA (p, d, q) model which is passed the test for prediction. The results show that the model
is simple, accurate and the fitting effect is good.
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3li/NFE[LIAE JUAR) Brown 32 sl H NN Poisson Bk ER 4Ok i SR NAE Sh AR, lid vH 19w
FESCHLA FERE I HEAT BT R [2]5R 1 3 TR AR RN I (8] 2 7 705, AT DUOdE R R AR
ORISR EOE ,  Re o 2 4ECE (5 T IR 45 e BB X TH] s 7 SR 58 (314 H — P Ty 7R AR 7R K% Tl 55
W, IZARIAE R AL S S T R B RS R T VIR S S HOEAT IR . Zhou S5 [4145 FH 25 Tl S5 4 st
ITRG, BT 7 SCHF R ENUN PR FERNE ST TR Manas Z5[5]FFH ANN ##128 k 2%
e b B (PSO)IR A HIAR, $2tH T Re R SN RS TIINAR Y . Wang [6]7) FHASR 48 221 A1 SIS ]
7 B TN 5 A g 1 — iR P ASOR BT 8] P B0 R AT B S R TN ) BB B, AT e S A% 1 T
Umoh 2 i 1 S A& R A B 27 2 I N LA 2 2 Fiuiiase B, DA FE SR J& 77320 Sugeno BUASTRHERE 5] ¢
SRARAL T 25 5 .

B EF R MBI R Z 0 B, KRBT BERERALZ N 8] o ASCEP R XA, 22504
AT E B R (Auto Regressive Integrated Moving Average Model) & #7 ARIMA B S F7, X %t
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2. BEMRAES
2.1. REXZ SN RREEIENFAE

e e ERHE[7] 2019 4E 6 H 1 H# 2019 4E 9 4 21 HPUFAZ St AL (OP) . WU (FP)
T (SP) FARM(LP)Y MBI, #4> HIAEMEEHE K 1 Frr, DAHRIEEEE AR 114 RAS L2k
Bl a2 . PURPAe S8 e Skt EORRE—2, RBUERT 4 RORFRERVERS, T35 4 RiLF)/N
JOHERAE. TE28 4 358 31 RIXEBIN AR, ZHMAEFFEEN, T4 31 KM EALIR. £ 30~45 K&
MK, BIAELE 45~58 RN, MA&IENA K. 78 59 R F 103 KX B A REELENR, HIGTE
104 R 3| 114 RIWM&18 18 Bk %1 SP AT LP s, WL REME H SP fERE— RIS Z A& &R T LP,
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HIERL & 2 rT UK SPOYAE Zy i O Ses i, 10 LP DA S ks i e ARt o JLBOERFAIE R LA 1.
2.2. BREZSMNESHIE t BB FR

N T BACHIR R AL B kg ST t BRSO &, R 2019.6.1 9 t = 1%, B x =1,
2019.9.21 yt=114 INZ, B x,, =114, DAESEHE. CRIREf (x ) fEA TR x (t=1,2,---,114) LHIMAE
N Y FE— A GG R AL y(x), RIS ER ) EEAGE

1R “RERUZRRATE sav [FHEE1] - 1BM SPSS Statistics HEREEE S &
XHE WEE  WEY 0 BRO  SFe  BEM  ERG) EAERY) BOW)  FEEH)

[a]

[

SHE B e~ BLAE K 50 Bos
|

[e1m: 23z 23

t VoRRE OPF & i FPUR SPR& (i LPE it
1 19/06/01 21746 14.04 15.00 15.00 14.04 |5
2 19/06/02 12237 14.60 15.09 15.16 14.60
3 19/06/03 99.77 15.10 15.65 15.68 15.02
4 19/06/04 66.32 15.66 15.65 16.87 16.55
5 19/06/05 4577 15.60 15.28 15.64 15.24
6 19/06/06 20.60 15.20 15.22 15.60 16.11
7 19/06/07 23.28 15.21 15.09 16.25 15.04
8 19/06/08 19.29 15.05 1512 1522 15.05
i) 19/06/09 35.81 15.12 15.20 15.40 14.97
10 19/06/10 22.94 1511 15.11 15.22 15.10
11 19/06/11 21.40 15.07 16.17 15.24 16.07
12 19/06/12 14.54 15.18 15.16 15.20 15.12
13 19/06/13 2177 15.16 1515 16.21 1612
14 19/06/14 19.89 15.16 15.09 1517 15.03
15 19/06/15 24.93 15.07 14.75 15.09 14.73
16 19/06/16 17.66 14.73 14.81 14.85 1466 =
Figure 1. Raw data of Hanwang Technology stocks at four trading prices during the period of
2019.6.1-9.21 OP, FP, SP, LP
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Figure 2. Data of the four trading prices OP, FP, SP, LP
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Table 1. Data characteristics of OP, FP, SP, LP
1. OP, FP, SP. LP BYBUIRYSE

Lo OP/Jt FP/JL SP/JL LP/Jt

BRHE 114 114 114 114
FHME 15.0906 15.1118 15.2424 14.9641
A% 15.0800 15.1050 15.2000 14.9850
i 0.52786 0.51867 0.56571 0.47366

¥ 2.66 2.46 2.70 2.01

HR/ME 14.04 14.15 14.08 14.04
RRAE 16.70 16.61 16.78 16.05
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6Q 114 114 114 114
“==2) (a +bx +c-y,)=0=aYy. X’ +b) x +114c=> vy,
oc o t=1 t=1 t=1
TR RV RR A e A e R, B
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2K 2% 114 >y,
t=1 t=1 a t=1
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PRI DI AR JE PR (6)
t=1 t=1 t=1 t=1
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DI I PR
t=1 t=1 t=1 t=1
HRZBUTHIHON:
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t=1 t=1
114 3 114 ) 114
D=2% XX XX 7
t=1 t=1 t=1
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PRI W I
t=1 t=1 t=1
EDHANO, W TRAAm. K.
114 114 114 ) 114 114 ) 114 114
2V 2x 114 DX Xy, 114 DX D2 2,
t=1 t=1 t=1 t=1 t=1 t=1 t=1
114 114 2 114 114 3 114 114 114 3 114 ) 114
D, =2 ¥% 2% 2%[Dy=[2% VX 2x[D.=2x% XX 2 Vx
t=1 t=1 = t=1 t=1 t=1 t=1 t=1 t=1
114 ) 114 3 114 ) 114 4 114 ) 114 ) 114 4 114 3 114 )
PRI WP IP YDV DX XK DX
t=1 t=1 t=1 t=1 t=1 t=1 t=1 t=1 t=1
T2, P M FT DARAS = U 260 7 FR I 4% BB
a=&,b:&,c=& (8)
D D D

MAUA TR = R 2R B DY K 2R e (R
2.2.2. RKBEREEUKRBER
MELE] 2. PUFAE G ks ARG B T LAR I OP, FP, SP, LP 7E 114 KW HIARL % 54 v ok B &1
“W” TR S FLARRL, PRI O Bl 26405 1 e/ — Feibont OP-t Bl i DU Ik ek Bl 5, 13 BIIEA
Gk OP Si1A] t ALK I R oM
Y =4x107" x** -9.3x107°x®° +6.9x107° x*? —0.16Xx> +16 (9)
Hrre v Nt EZIAE G ks OP (1R
X SRWIRE R 1, AZERN L FEELT.
i3t Matlab 11575 5% 2 1=4.0023, OP-t & ik Shk 214 3 Fis.
[FEE, BEERAC s FP S A] t (AR AR o0 RN
Y7 =4.6x107 x7* —1.1x107* x7* +8.1x 10 x 2 — 0.2x7 +16 (10)

B Matlab 1815 358 Z #=3.4719, FP-t {2 dhek 55k ZMaEunE 4 firx.
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Figure 3. OP-t polynomial fitting curve and residual plot
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Figure 4. FP-t polynomial fitting curve and residual plot
4. FP-t ZHIR AL S HREE
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Figure 5. SP-t polynomial fitting curve and residual plot
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Y =3.7x107 x** —8.6x107* x*° +6.4x107° x** — 0.15x" +16 (12)

Bt Matlab i85 35 24#i=3.5708, LP-t & M4k 5% ZHE 8% 6 Fix.
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Figure 6. LP-t polynomial fitting curve and residual plot
6. LP-t ZIN LA HhLk SR EE
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3. REM T
3.1. BHEIFES ARIMA $#E8EL

ARIMA HARB1E1E ARIMA (p, d, 0), A2 ZETHR AL Hh e DL IR — i SR kAT I T P 51 S0 (R AR, =
NS pe AR bk R s 8] P 51 s A 5 003 J5 48, PRy Auto-Regressive (AR)TT; d: fX
T P ElE T AT L 2 e A R R E I, tBRK Intergrated T q: AR IR EY S R A T 45 22
(i 5%, AR Moving Average (MA)J%i »

ARIMA A Fr T B, R AR R T AN TR (5 B AR AN AR i, (RS BRI ] F7 Z1 AR 1), B
FlEN N E S RREN.

BRI AER EER2E p, d, q =4S Z0ME A d w Do 2 2 is B0 22 o) B AT i
B, —MR2MESEMCESERE, By Bn R Y KES, Ba:

O Hd=0H, y =Y;

@ Hd=11, y, =Y, =Y,

@ Hd=21, vy, =(Y, Y )-(Yu-Y)=Y —2Y +Y - (13)

p 1 q B e 5 B ARG R 5 ACF Al B AHOC 540 PACF LRk HeRA ¢, B e RiE W,
* 2.

Table 2. Criteria for determining p and q
= 2. p A q BYRTE N

(7 51) AR MA ARMA
ACF iy =2 ¥ a N EHEE Hi2
PACF FpANEE)E )2 )2

Horr, B R E ACF (Auto Correlation Function) i (1) A& i 1] /5 41 U8 5 ek 2= 0 00 i {E 2 18]
LevERoetE, AR T

ACF (k)= Covl¥i: Ys) (14)

Var(y,)

b k R E AL, Wi k=2, WAMBHIRZ y My, , AN ZMEAH 1 -

fiiAH % 2% PACF (Partial Auto Correlation Function)f#iid (1) /& 7E45 7 T M MLIIAE ) 26 AR 5 Bk 1) /7 37
TR 5 3 2 W IME < TR 2R A S o JUAN el S 51, s k = 3, B A RAT TR 2 y, Ay, 5 2
(AR AH A, AR IX AN RIEIL 32 3y, Ay, IIEEN . PACF IR 11X A2, 1 ACF A5 X AN .

1 2 P R AR A LLIR BOR B R B S, T4 R AR R A RSN AR AR AR N

HEFIWKYE: © RV d S RT 2 (a2 @ Z 50T 95%I1 () H AHOC R 5
VRAE 2 bR MEZETE I DO @ HEAEER B AR RECEIONE T ML AIME RS R 5 R AR .

f AWK © it 5% A () B AR REEEN 2 b 2 oh: @ s R EEE
B8 () 1 AF 5% 2R B N /MBI Bl BT AR P AR 2 18 el R i 2.

T R LA E ARIMA B IZ80p, d, q. ATbAXp, d, q 208, ARIMA [{$2:kik
{N:

Vo= p+d Yot By Y, HO e 0,08, (15)

Hrpe §3OR Y MHIIE, ¢ & ARIIREL 08K MA AR
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3.2. ARIMA R R R
R¥E iR T, BATUAREEE RS
Step 1: HE 2 A] LLFEHAZ ZMAE OP Fidli JEAN & A2 8] 741,
WALER, ZArE R 7, K8 Bram.

Gy OP Bt A Bl AT AR A

Rt =0 13 #E4T 1A 2 25

1.0000+
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Figure 7. OP first order difference graph
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Figure 8. OP second-order difference graph

8. OP ZMHrENE

— s

L 7 AT 8 1350 OP — B Z 0 fiila s SR E ((EBUE 0 LR iiah), A& -TAai [ 751 i)

e, FrUAal¥b e %d N 1.
Step 2: fiH OP B EHAH < ERmAHS<E, @& 9 514 10 Arw.
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Figure 9. OP autocorrelation coefficient

9. OP BAXAH
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Figure 10. OP partial correlation coefficient

10. OP fRHEX R ¥

K9 Fh ACF 7E55 1 i 2R, 14110 v PACF 7E55 4 B Ja 2H6EIR, NI ATWID e 20 5 T
HlidEA ARIMA (1, 1, 4)1E7,

Step 3: FIH SPSS #fh R figiz s, B2hnk 11, K12 g R, & 11 iE 8 2K P Sig v 0.298
KT 0.05 HRJFHNO0.826, MAFRERLF, WIEHIWARR KA M. HIE 12 7715 AR, MA KIRE5H
7 0.253 F1 0.15, DA I 52 22 2 Hictfs OP (A PSS 7Y 45 5y -

¥y, = 1+0.253y, , +0.15¢, , (16)
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A A E ST - ETQ18)
kil mNEELHR  FRRA RA St oF BEM  BEEIR
OP(IT)-1850_1 | 1 012 826 18.449 16 208 0

Figure 11. Statistical results of OP time series model
11. OP B [EIFF TS BIGE T 45 R

B brifE iR 2 t N

OPD-HEL1  OPGTFFAEMT Ak ME 03

. 048 . 692 491
AR FEIRL . 253 . 872 . 289 L773
=7 1
MA FEIRL . 150 . 891 . 168 . 876
t TR NF FERO . 000 . 001 -. 463 . 644

Figure 12. OP time series model parameters
12. OP B [EIFFIER S #

Step 4: LA 9.22~9.26 HIZZ Sy firt% OP {ELAFE NN H bx, AIM K 16 {EONTIMT RS, Fiellas Ranls 13
B, Hod UCL Ron NME EIR, LCL RonFINAE T IR & &5 305 1 45 SR BEAT AT AL AR 2, ]

14 Fzso
115 116 117 118 119
CP(T) -#EEI F5 15. 5065 15. 5064 15. 5019 15. 4961 15. 4897
uaL 15. 9432 16. 1566 16.3178 16. 4508 16. 5658
L 15. 0697 14. 8562 14. 6860 14. 5413 14. 4135

Figure 13. OP price prediction result
13. Z511& OP FUMIZER
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— UE
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Figure 14. OP prediction model fitting results and prediction results
14. OP FMIE BB S5 RS TN R

Step 5: X ARIMA (1, 1, 4 SHATIZ ks, i 15 fos, v LAE AR ZEEIEEA Fab
FoPROIRAS,  HASERLF0 45 276 T X [ Y, DRLUE AT BAIT 2 OP A ARIMA (1, 1, 4)Fil &5 5 2
HER, HAUA RO LT
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Figure 15. ARIMA (1, 1, 4) model residual plot
15. ARIMA (1, 1, 4)1EBI % E E

0.5 1.0

3.3. ARIMA &I A

PR ZERE oA OP s, #EAT TR RIRAR, WI2PI60AE T B E] T ARIMA KB %0 . BRIEF)
HRFER VXS T IAE 0 FP, SP, LPRf#, KEIIES Lk OP KT FE—FE, NIEVEHIRUR,
Fix B R BRI R E 0T E ARIMA FER [ E45 R 5 T 45 52 .

115 116 117 118 119
FP(7T) - 151 T 15. 4880 15. 4861 15. 4370 15. 4732 15. 4903
ucL 15. 8895 16. 0747 16.1198 16. 2670 16. 3391
LCL 15. 0866 14. 8975 14. 7541 14.6794 14. 6416
— S
i — e
17.00+ — T
2]
16.00 £2]
;n
& S
i
|
15.004
14.00 | S N S R S N SN S S SN S B OO J S SN N N G S S SN S S B S R R |
ERR SRR RBO YRGSl a2 RS SsSsEEE =
— O ~]
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Figure 16. FP prediction model fitting results and prediction results
16. FP FUMR B S L5 R STMEE R
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fitE &

115 116 117 118 119
SP(7T) -#=E1 Tl 15. 5207 15. 5142 15. 5281 15. 5267 15. 5368
ucL 15. 9705 16. 1203 16. 2764 16. 3821 16. 4955
LCL 15.0710 14. 9081 14. 7798 146713 14. 5782
—
— A
17.00 — Hi
|
16.00 <
: 5
\ - )?1‘11'5
A ‘:
15.00
14.00 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
SO SR RRBERE SN 82T I=ERB8 8855525
—_ O W
HHA
Figure 17. SP prediction model fitting results and prediction results
& 17. SP FUNEBI L& L5 R STUNIZE R
115 116 117 118 119
LP(JT) - 481 F5U 15. 4293 15. 4192 15. 3837 15. 3363 15. 3392
ucL 15. 7842 15.9734 16. 0915 16. 1602 16. 2193
LCL 15. 0743 14. 8650 14. 6759 14.5124 14. 4592
—
. — A
16.50 — Jii
16.00+
—
0
15.504 > F‘H
i
15.00+ b
14.50
14.00 L L P o e DL I T T . e . N S T R T e e W B T T
SO eSS RERBEREAENY 23U IXBB8S5550:
~ WO W W O =8 E o
Hit

Figure 18. LP prediction model fitting results and prediction results
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