Statistics and Application %% 55 f, 2019, 8(1), 60-78 Kans i
Published Online February 2019 in Hans. http://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2019.81008

Index Tracking Model Based on Two
Regressions and Empirical Analysis

Yundan Deng, Lixiang Liu, Hanquan Wang

School of Statistics and Mathematics, Yunnan University of Finance and Economics, Kunming Yunnan
Email: 1209120691 @qq.com

Received: Jan. 4"’, 2019; accepted: Jan. 18th, 2019; published: Jan. 25th, 2019

Abstract

Index tracking is a method of tracking the trend of a certain market index with a small number of
constituent stocks. It is one of the negative portfolio management strategies and has developed
rapidly in China in recent years. In this paper, three sample stocks are selected by three stock se-
lection methods, and an exponential tracking model based on linear regression is constructed. In
order to avoid the linear regression coefficient being affected by extreme values, this paper also
establishes index tracking based on quantile regression model. Specifically, this paper selects the
SSE 50 Index as the target index, and establishes two index tracking models by giving the con-
straints of establishing the index tracking model, and finally passes the maximum weight stock
selection method, the maximum market value selection method and the maximum correlation.
The coefficient stock selection method selects stocks of the SSE 50 index, selects the first 15 stocks
of each stock picking method as the sample stock space, and finally assigns weights to the selected
constituent stocks by fitting the real data.
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Table 1. Tracking error table for different stock selections in the training set (1)
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Table 2. Table of coefficient values for different stock selections in the training set (1)
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Figure 1. Maximum weight picking method in the first case
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Figure 2. Maximum correlation coefficient picking method in the first case
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Figure 3. Prediction of the maximum weight stock picking me-
thod in the first case
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Figure 4. Prediction of the maximum coefficient stock selection
method in the first case
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Table 3. Tracking error tables for different stock selections in the training set (2)
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Table 4. Table of coefficient values for different stock selections in the training set (2)
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Figure 5. Maximum market value selection in the second case
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Figure 7. Forecast of the largest market value stock picking method in the second case
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Figure 8. Prediction of the maximum correlation coefficient
stock picking method in the second case
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Table 5. Tracking error tables for different stock selections in the training set (3)
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Table 6. Table of coefficient values for different stock selections in the training set (3)

F 6. WEHRPAEERMFRIERQG)

K a B
5 ~7.15E-04 0.999999993
ORI ik 10 —6.29E-04 0.999999993
15 —5.64E—04 0.999999998
5 1.71E-04 0.999999988
BRI ik 10 —2.36E-04 0.999999991
15 —3.06E—04 0.999999996
5 —6.46E—05 0.999999999
BRORAHR R BUL RS 10 —1.25E-04 0.999999999
15 —1.89E-04 0.999999995

M2z 6 WLLEH, Fram gEESEIEFEEET 1, Mo #RE 107°~107 25 L, X BRZEF N
OB FHM. 3 @Tﬁﬁ%ﬂiﬁ,mmw 1| AT m1n|a 0| FrClos B sb . (HEFE 4
JTEC, W ZEBEIEA R, WAV, REERS min|f-1| IEMAEES] T LUl b, WA g HHs
e 1. R IRA L R K TR ETE K = 10 B 55 KGR EUETE K =10 MW EEEAE, 1
2B EAEN S B FAE 50 X EEE . T 24 e @ g gr g & i Bk R ik

a) FRTEEBIAE K =10 B FEEEEA A N:

¥, =0.14196729 * TR 4RAT +0.08567349 + 1 [ 4771 + 0.11568688 + 1 [E 1T
+0.13745083 * R MARST +0.06920198 * 1 [F] A\ % +0.08546269 * 1 [F 1 1L
+0.09877374 1 [F -4 + 0.09337528 * FH P AR 47 + 0.10378 138 * T Il 4R AT
+0.06862643 5 3 &

(6.5)

Mz G NS EFAT I, HARIME RS IR 50 37 HEL Wikl 9 Fis.
A TE = 0.002659695694857, MINTD = —0.007891735554979, MAXTD = 0.006239609992775, TTD =
0.014131345547754, Tl (38 BR AR FRT S Q1 LN B K B A TIOR8
b) KA R REUEMEAE K = 10 B 1B ERH G 8
¥, = 0.04495734 * FFHIEFF +0.09541614 71 [ F 2 + 0.08110983 * £ H 4R4T

+0.05660110 * 71 [E £ 4 +0.34684853 * T HAT + 0.04540740 * {5 iEF5

+0.04516149 * J5 IEIES: +0.04243384 #[F 41 +0.14232487 « YoV AR AT

+0.09973946 * ¢ KERAT

BZB A A AR R A B AT A 5 _EAE 50 #E T ERE:, Wil 10 Fos.
H TE = 0.002416360442177, MAXTD = 0.005831475971354, MINTD = —0.006883036973713, TTD
=0.012714512945067, W&IF T E R i {E 2.

DOI: 10.12677/5a.2019.81008 73 Gt 5 8


https://doi.org/10.12677/sa.2019.81008

MrFt 5%

K=100T TR E5 30 - K
0.03 | ¢ T '

— & = RiFsofas
0.02+ —a— B A A

0.01+

-0.01F

-0.02F

-0.03 : ' : : .

0 5 10 15 20 25 30
Figure 9. Forecast of the largest market value stock picking method
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Table 7. Fitting results of the maximum weight stock selection method in the training set
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A Ao q K U a B
5 1.32578E—09 0.997916111
1, 0,02 10 —0.0493879141 1.047250169
15 —0.1574067376 1155241607
5 -0.0020825678 0.999999986
0.5, 05, 02 10 —0.0493879145 1.04725017
15 —0.1574067384 1.155241608
5 —0.0020835362 0.999999992
0, 1, 02 10 —0.0493880618 1.047250317
15 —0.1574068425 1.155241712
5 4.8038E—09 1.000266604
1, 0, 05 10 —0.0238495996 1.024135144
15 —0.1266058298 1.126865413
5 1.33655E—08 1000266466
KA FE v 0.5, 0.5, 0.5 10 —0.0238496001 1.024135144
15 —0.1266058296 1126865413
5 0.0002666993 0.999999994
0, 1, 05 10 —0.0238495856 1.02413513
15 —0.1266005911 1.126860176
5 2.77951E-09 1002522507
1, 0, 0.8 10 1.52834E-09 1.002577145
15 —0.0780765879 1080673506
5 2.38606E—09 1.002521921
0.5, 05, 08 10 1.2001E-08 1002577104
15 -0.0780765879 1.080673506
5 0.0025231232 0.999999993
0, 1, 0.8 10 0.0025776699 0.999999992
15 —0.0780766759 1080673594

Table 8. Fitting results of the largest market value picking method in the training set
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5 —2.0593439538 3.055988364
0, 1, 02 10 —0.0981739447 1.095987303
15 —0.1781724835 1.175936242
5 —1.9638144477 2.963855646
1, 0, 05 10 —0.0747304837 1.074998948
15 —0.1571322358 1.157368909
5 —1.9638144468 2.963855646
0.5, 0.5, 0.5 10 -0.0747338397 1.075002303
15 -0.1571323127 1157368986
5 -1.9638147698 2.963855968
BRI B % 0, 1, 0.5 10 —0.0747338401 1.075002303
15 —0.1571323135 1.157368987
5 —1.5898791992 2.592302569
1, 0, 08 10 —0.0268382774 1029396884
15 —0.1124381460 1.114995013
5 —1.9638144468 2.963855646
0.5, 05, 08 10 —0.0268382774 1029396884
15 —0.1124381465 1.114995014
5 -1.9638147698 2.963855968
0, 1, 08 10 —0.0747338401 1.075002303
15 —0.1571323135 1.157368987

Table 9. Fitting results of the maximum correlation coefficient stock selection method in the training set
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Ao Aooq K (MEUE a B
5 ~0.8684075516 1.866827228
1, 0, 02 10 ~0.9648677602 1.96306862
15 ~1.0543569470 2.052480171
5 ~0.8684089915 1.866828666
0.5, 0.5, 0.2 10 ~0.9648677578 1.963068618
15 ~1.0543569488 2.052480173
5 ~0.8684089920 1.866828667
%jﬁ;ﬁfﬁ 0, 1, 02 10 ~0.9648677555 1.963068615
15 ~1.0543569508 2.052480175
5 ~1.0073057835 2.007383577
1, 0, 05 10 ~0.9504963885 1.950492607
15 ~1.0448375084 2.044825207
5 ~1.0073072130 2.007385007
0.5, 0.5, 0.5 10 ~0.9504963886 1.950492608
15 ~1.0448375085 2.044825207
DOI: 10.12677/5a.2019.81008 76 St 5N


https://doi.org/10.12677/sa.2019.81008

Mt 5%

Continued
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0, 1, 05 10 ~0.9504963886 1.950492608
15 ~1.0448375086 2.044825207
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1, 0, 0.8 10 ~0.9825242094 1.983748709
B 2 15 ~1.0788469296 2080165672
ik 5 ~0.8368294026 1.837969758
0.5, 0.5, 0.8 10 ~0.9825242077 1.983748707
15 ~1.0788469265 2.080165669
5 ~0.8368294024 1.837969758
0, 1, 08 10 ~0.9825242060 1.983748705
15 ~1.0788469234 2.080165666
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