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Abstract

Index tracking refers to using a stock portfolio to replicate the market performance of a real or
virtual index to obtain the market performance of the target index and try to minimize tracking
errors. Its purpose is to track the holdings and earnings performance of a stock index. Before
tracking, this paper carried out regression diagnosis on the data. The diagnosis results showed
that there was multicollinearity among the variables. Stepwise regression and ridge regression
methods can eliminate multicollinearity very well. Therefore, this paper mainly uses stepwise re-
gression and ridge regression to track the 5-minute K-line data of the Shanghai Stock Exchange 50
Index. The index tracking results show that the tracking effect of the SSE 50 index using the step-
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wise regression method is better than that of the ridge regression method.

Keywords

Exponential Tracking, Least Squares, Ridge Regression, Regression Diagnostics

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 7

TRBCB BR 1 H AR AR R I SR I B s ot b, A ORORME . FE 8O A 2 e B
TR TR B B I SR A R R, ELBCHE AT e e RTINS e e AL . b, ARYE B ARTRE b A A
J8 o3 BBEFIT o FRO U R I S H AR Bt BT e B, XA s s R L. XA AT E KK
AL, AR B IR EL  LEIny iR 300 IXAFMIRECh IR ANE N . ez, WK HARTEHCR A8 3 i
ST A e G R, ARJA SIMEIB BRAH S I 3R H AR TR B0 3 2 18] A IR 22 SR 7 L]
BIMAAE B RBERIRZE, (HRHRARRABAR, B TEH KHK.

25k, B ASEFA D IR BB BRI SU AT FOLAERF S AW EAT . Markowitz [1]42H T %
RHEHIR(MPT), Markowitz K &2 2% {80 A G UL FE1) US W AR IR T — M LRI — ORI R, R
BN T 2R, X BN VIR B A S BRI LN E . R R ERE T — R
SRR ECE AR . Roll [2138 ) 13 TH9ME - T =M, MWW AR, Xt g AT, W MEER:
RIEITT ZERHEAT . PR BRI R 8 3 R ML 1 R BB R W ORI FU T i SEUERIF AT WF UsE
TUEEHEAT TR IR . Walsh SE[A17EIEERRZR IR T, X HARKLARFM . AREIRAFITVEERT
IBERRZERIN, DLHORICAAR Y o &[5 R F — 2t il AT SEBUE IR A g b 108t 1% BP 28X 4R B 5
B B AT E . PR RCR . BOR[6]F T T —Fdk T A Ui A A A0 7 &6, il
i KT BRBOR S — DM BN BTGB B4l E . (05 = MR T Ze MR IR B R 72 B/ MR
BT A KL Philippe Jorion [SJ#AT 1 52 BREAR Z2 N ME(TEV) 20 A 15 BR A5 2 & 9 AU A 14 %
F, ] LN 8 A R MERE . M0%, MIHE 914 T 25 2 Je A7 I AE 4R BOB BRI R -

BEE T A R BRI R, (HAR 2 AR R (R AP AE ORI, (a1 73 A RS AR 4 (0 21 i A2 2.
A OR G R o AEBLTH P A BAR B[] A7 4 2 BEIRZR VR, MR BRI G, Dy —ofeddh
ARG BT RIS R, SRR ORI, B R th 2l K. 77 AE 2 BRI, A Al T RE
i 3E G 42 5 VR ZE TR I KB DR A, T A SCHE FH e SR (AT (i Al THAR R, I [958 [m] )

2. ‘RBITR
2.1 ZRMRBEEATER
R, B p MRS R X, X, X SRURREARE Y A K R
Y =B+ L%+ 4 B,X, +& @
¢~(0,0°) @)

FRD)~Q)F N Z TOLNE I AR, 2 1 R 2

][l

DOI: 10.12677/0rf.2022.124143 1357 BE 51


https://doi.org/10.12677/orf.2022.124143
http://creativecommons.org/licenses/by/4.0/

it 4

f (X0 X050 X ) = By + BX +++ B X (3)
AZICLMERIHEE, B,i=01-, p ARIERL. Bi15 o ¥RK.
BE (XK X0 X ¥ )1 = 0L A (X, Xy, XY ) FOSKBRHLHE, HL
Vi =B+ BXg ++ BoXp +&,i =120,
Eg =0,varg, =c°,i=12,---,n. 4)
cov(&,&;)=0,i# jii, j=1,2,,n,

’

—‘Laﬂ:(ﬂO’ﬁll.“’ﬁp)"Y :(yl’yZv""yn)'v‘9:(51"921"'15n)

1 X Xy e le
_ 1 Xpp Xy X2p
1 an XnZ an
(@) XF& R~ N:
Y=XB+¢ .
Ee=0,cov(e)=0"l, ®)

BRI H T B, & RGP OV BT Sz —, b X R AMARERE, 7
YA RS A HIAE ., 72 50T o A8 X B, B rank (X )= p+1: Ee =0 n %,
|, A& 0 B R

BB =By B By) R B IR, TR

9= (Aot B+t Bx,) ®
NENERETT . 12
9=(/3’0+/§1Xu+---+ﬁpxip)/, i=1,2,.n )
Y =X} ®)
B ZEFJ5 AN
52 =52(B) = 3w o Ao~ Ao~ =1, | o

==X A =¥y -2rxj+ prxxp

X4 HULIECHE (%3, X ¥, )i =120 B G2 F TR 8

mﬂinSé(ﬂ) (10)
(AR . Rk B A

0 wryo

555 (p)=0 (11)
RIfE. HAL)RT1E

XY =XXg (12)

DOI: 10.12677/0rf.2022.124143 1358 BE 51


https://doi.org/10.12677/orf.2022.124143

Wit %

2)R A EMITHE. By rank (XX ) =rank (X) p+1, BrEA(XX) 746, #3513 LS fliit
B=(XX)" XY (13)

M, (8)F N
Y =XpB=X(XX)"XY (14)

B R R (13) N A W E

B Yy, Yy, Y, BORBELAE B Y 8 ALBEHUREARY,Y,, Y, W B BEHLIA R, [ I R K e
B=(Bo. B By ) WM R [HE vy, ey, FTRAE Y, Yo, Y, ORUIOAE, AT (13) R S — 4l
[fE, AR R B M THE .
2.2. R[EY3

U [ Y S — P e R s el ik, IR IBIATRFE 1 B IR b, BAIRR AR S
BEAR G BE AR 3R A5 1 (B VA R ECE N 5 & Sbr,  SERT SRR BT30S Hodie 9 & B9 T fe /b —3fe
o IRENARERUN T

B(A)=(XTX+a1) Xy

ARG RE, | ARAERECT Mot RN 1, HMocR 4N 0). WEIFARMNEEIMAN T —/NIE
D30 (Cm SR 8 A B DU T 00 A TE A i 1) o I THD A 0 TR UH FEOA AR R B

1 n 2 n

J(Q)ZEZ(hH(Xi)_yi) +22.0°
i=1 i
J(@):%(X@—Yf(xe—v)+1¢€
:%{9TxTxe—eTxTY—YTxe+YTY)+AeT0
aJ—w)=xTx9—xTY+/w
00

9=(xTX+sz1xTY

Horb, 420, X ARG, WA S IR, BRI A E, TUERRE R
220, B(0)=(XTX)" Xy shARMEE N Tl
2.3. BZLEY

B A A AR K A 5B, 5N MR R I EIT F 0%, TS LR
i \IE 2D R (A BT BN RO R, 4 F TR A\ PO AR 2 5 B2 BT IR A R 35 3
e LT LURIIEAE VS A B (R, 3825 R 5 R L O A AR A

RSB EAR TS, AR BRSO R BT, AL IACE HE AR
B, EFNH B AR A R

B, A p AN EIEASE: X, Xy, X, 4B EE Y 6 ] I

Y=0+PX +¢&i=L2,---,p

TR X, RS 2 L I A R B FAS SR SR RO, 08 BY - RO B R Rl B
R

DOI: 10.12677/0rf.2022.124143 1359 BE 51


https://doi.org/10.12677/orf.2022.124143

Wit %

R =max (R, F

KA E B EMEKT o, WHIFEIEFHEAR FY, Y >FY, Mg X BINEAER, 21 kA
BRI NELS .

AR Y HEBETE (X, X} X X X X b { X X L T8 mIR A, J
p—1/. THEARRREIH R FRRH TR, IEN R (kel,), EILPERAME, X5 ARG
iy, B
le)=maX{F1(2),~',F(2) E® ,,,Fsz)}

i -1 il

ST E B KSE o , A BRI SR E) %&F@MQEXEﬁAEEﬁEGEM,%E
BEGINERE. FHEE P, HERALERT F KNI,

WA — MR R A E IR, e BB [ AT TN AR S AR, DS 2 R ok 50 1 7
AR, HEBANEE MRS S MR TR .
3. SCERASR
3.1 HIBNE

ASCIIEE R E T _FAFE 50 5500 Ho /0 IRAE 2022 455 H 4 H&E 2022 /£ 7 H 4 HI 5 20 58h K 2kl
BN s, BRIt 2016 450 Hor, UIZREE AN EEAE M) 3/4, FLit 1344 N EE, MNRAE AN B 4
K 1/4, it 672 5.
3.2. EYIiLHR

E%ﬁ%ﬁ@ﬁﬁﬂ¢,%Eﬁ%%mﬁ%mq%MN@ﬁﬂoEH%%@%¢,%k%ﬁ%%ﬁ
TRAE— LB B o W R 3 AT 3R BH S BR a) BAN G 2 B AL R 22 I IE S YRR L, DU mT DIOGH B s 1 i 2 i Ab 2,
A5 HL 6 2 BRI AR I 2 X AR K

FIH RAB S 3K1F LAE 50 $8%05 H o B 2 (R & 56 [ A 7 FEan R

§=-1.02X, +5.93X, —0.59X, +4.41X,, +---+1.93X,, +0.29X,,
+9.74X,, +0.27X,, +---+9.45X , +3.08 X, +---+0.31X 4 + 0.63X,
RIS IG 45 R 1 frR:

Table 1. Least squares estimation model test
= 1 /N RETERRIE

BT R P A R® 22T T7 A BORFFAE(E B/MFAEE AL
2.2¢-16 0.9997 1020578 25.82 0.0026 9857.386

BEARSEALEN AL, EMAREELT 1, FESHAEME; FEEE KA 2582, HB/MFEME R
0.0026. 2&fF%0KT 1000, FrLAAR & A A7A7E IR Lk

GEE 1 L WD TS BNZ AR B B ZE B A R B A, (B ZAREE A N QQ KRB HE AN 2
EAME.

W IESTERK: Ho: BRZEMMIES M. ©=0.99831 P =0.2033, 0 W K64 5 P HA R, #
IR, RIFRZE B IEAS MR, K 2 BB R4 s A E B X BN, U ER & IES k.

K 34h i T a9 MEEM Mk ZER, KRB EFZINLEELX R,

DOI: 10.12677/0rf.2022.124143 1360 BE 51


https://doi.org/10.12677/orf.2022.124143

Wit %

3.3. IEYH
& LAE 50 fRECS U I AR R QIS BT R . e RIS 24, HBK. L-W 45 ) A 57373
/& 0.0684. 0.0092, GCV [/ MHEJE 0.0529, X Hik#f/ A {H 0.0092, 3R [EHTFEN:
y=112.42-0.88X, +3.27X, +0.08X, +4.53X, +---+1.91X,, +0.29X,,
+9.75X 6 +0.3X,; +---+9.83X,; +3.53X,, +---+0.33X ,, + 0.6 X,

B BARMET AW B RERE ] § FIE, 2irikzs, DR EERZE. K4 40 7R
T RERIARZE I, BRZE T T3 AN 7083.679.
4 %W, WEAJ5REZImE 1 _EAE 50 R, EMTRERRECRE, RS . ik R

Residuals vs Fitted Normal Q-Q
. 4
o - o313 12780 3 S1EF80--
o -g o - :
0 7] 3 N
[CR—— = -
3 i g I
E=, 8 i
g = T
T
_ 5 _
o S o o o
T T T T T T bl f T T T T T T
2650 2700 2750 2800 2850 2900 -3 -2 -1 0 1 2 3
Fitted values Theoretical Quantiles
_ Scale- Location " Residuals vs Leverage
'_3 o242 0818 12680 R o o
S N 9 o ) 01108
g - § N . o ©
T e ke
N Ll 0 o - EE? - ©
g n _5 %§°: :“7_7_7’“*—*~77
e x = © ~N ]
c o R h &7 R0 00 () < 1344°
ﬁ o | s === (8K distance 1243°
- o & T T T T
2650 2700 2750 2800 2850 2900 0.00 0.05 0.10 0.15
Fitted values Leverage
Figure 1. Residual graph of SSE 50 index
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Figure 2. The QQ graph of the residual error of the Shanghai
Stock Exchange 50 Index
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Figure 3. SSE 50 Index Deviation Residual Graph
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Figure 4. Residual plot of ridge regression equation
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Figure 5. SSE 50 index tracking chart with stepwise regression method
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