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ABSTRACT

China's economy and securities market are greatly affected by policies. The
rapid development of China's economy in recent decades also benefits from the
correct national industrial policies to a certain extent. However, as a barometer of
economic development, the development of the securities market is not satisfactory.
It does not develop synchronously with the economy. Through securities investment,
it does not share the benefits brought by the rapid economic development. A large
part of the reason is that investment only pursues the hot securities and plates, and
ignores the in-depth research on relevant industries. Industry development has
certain trends and regularity. Industry research is a means of securities investment,
which is forward-looking and stable. Especially the industry research of financial
institutions will have a good grasp of relevant industrial policies and industry
development. This paper studies the investment in China's securities market from
the perspective of industry research. The existing industry research is basically
based on the qualitative research of macroeconomic and industrial policy, lack of
quantitative analysis. This dissertation studies the industry investment from the
perspective of quantification.

Firstly, this paper reviews and analyzes the current situation of China's capital
market and industry development; Then it studies the basic situation of China's
securities market and the current situation of industry investment; Then it combs
and analyzes the relevant research at home and abroad. On this basis, the following
four parts are mainly carried out.

First, based on the industry research of comprehensive scholars, the
quantitative analysis method is used to construct the industry development index.
The industry development index integrates the internal information of the industry
and the social attention of related industries. Including the basic information of the
industry, technical indicators, and the research attention of financial institutions,
which can reflect the current situation and development trend of the industry. Then

use the industry index to select the investment field.



Second, select the corresponding stocks according to the selected investment

industry to build the investment portfolio. Use machine learning methods for
specific industries, and use the fundamental and technical information of stocks in
the industry to build a portfolio. The portfolio is highly representative and can
reflect the development trend of the industry. After selection, the portfolio will be
optimized. In this paper, a variety of machine learning methods are used to select
securities in the industry. Based on the comparison of the disadvantages and
advantages of each model, an integrated machine learning method is proposed to
further improve the stock selection ability in the industry. The problem of portfolio
optimization under industry constraints is studied.
Third, research the risk measurement and control of investment. This paper expands
the risk measurement index maximum pullback rate commonly used in the industry,
endows the maximum pullback with probability measurement, innovatively puts
forward Dar index, uses simulation method to generate the maximum pullback
surface, and gives the actual risk management and control operation method.

Fourth, the actual operation method of investment strategy is given. Based on
the previous industry development index, the machine learning method is used to
select the stocks in the industry, and then the trading timing is selected according to
a variety of technical information, followed by portfolio optimization and risk
control.

Finally, simulated trading, whether industry development index or using machine
learning method to select stocks in the industry, will significantly improve the
investment, increase the income and reduce the risk.

Innovation: This dissertation makes innovations in the following aspects.
Firstly, build an industry development index integrating internal and external
factors of the industry, and select the investment industry according to the industry
development index; Then, according to the specific industry, the machine learning
method is used to select stocks to build a portfolio to reflect the development trend
of the industry; Thirdly, an improved risk measurement index Dar is proposed, and

the definition and calculation method of the new index are given. Finally, the

iv



practical method of investment strategy is given.

On the basis of solving several key problems such as industry development
evaluation, portfolio construction and risk control, this dissertation constructs a
more comprehensive industry quantitative investment framework, which has strong
practical value for Industry Research and investment practice; At the same time, it
also has some theoretical and methodological innovations in quantitative research

on industry development and differentiated risk management and control.

Key words: Industry development index; Machine learning; Risk measurement;

Quantitative investment; Stacking ensemble learning



B

BB | S e RAVEREEE B T SEAEEAINTFE Fhl - B8
FZN -~ BAERSERIGRARR T T REAVRE | EEHEA SRS
% ~ WIHBRBIRAG TIRAVIE S EE | RGBT FR A Al [ P TR2
EETHVBUER) | B 2015 ReAelR SR iE (ED R B SR AGRISHBE R B Al I
P | G Angel CHAN ZRMAT H BRIV BERE D) | &l - B R
EFNGIEYN N N OE S5 N

s B E TR E X ENER > FEEHEERIE ORISR AR
e = EHE | (HEEBERIFG IMERE R AR AP IR AR -
s B RIE R/ NETTHSRE - BEEEIRTITR T REmE - #He

AHEEVERIARZ - BERIT -

vii



BB e ettt ettt i
ABSTRACT ..ottt et e et e et et e e et e st eebteesbteesateesanee s 111
Qualifying Panel and Examination Panel...................... s vi
B ettt ettt ettt ettt ns vii
B R E B oottt X
BB R G ittt s ettt s et aes 1
11 R EREE R TIIGATE E oo 1

1.2 BB EEBERATEE oo 4

1.3 SIS BRI ..ot s 4

L B BT ER oottt 5
BETEE SUBRATIIL ..ottt as 6
2.1 GRBLFHER R HHKER oo 6
2.1.1 AR B B R T B R oo 6

2.1.2 BESERER B B E G B AIHRER .o 8

2.2 H AT B B TGRS oo 11

23 R TSI N EI EE EEAIRERE e 13

2.4 BAELRE BT BB .o 14

B R T BT oottt 16
30 FT I R Z oot 16
B0 fEIEIEER oot 16

302 FT3EENE e 17

313 T ERERR R oo 18

304 TEBAIER oo 18

32 T B E oo 20

2.3 FTEEBEEIEE ..ot 30
DU {TREPIMEEREEEIEIEAIET s 58
A1 FEREIRIE ottt 58

4.2 R R A T TSP B B IR ..o 59
421 BBIERRIR oo 59

4.2.2 AdaBO0St ...t 61

4.3 BB R T IERIAE ST oo 65
4.3.1 NEEERFEIEZRRE T ERTEER oo 65

4.3.2 Stacking BEIR ....ovoeeiee e 71

BAHE AR B EEIEE] ..o 76
5.0 BRI ..ottt 76

5.2 B REHEEEE ... oot 77

5.3 AREIBEE/KEAIEI (DAR) i 82

5.4 AREEFEIEAIEIR (DAR) oo 87

5.5 DaR AUFEETERD .ot 91
BEINEE FEBRE R FIIER: oottt 95
6.1 R GHEHEITIEEIE s 95

6.2 FEBAH A AL oo 100



6.3 FEBERLIRIEIE ..o oo 102

B B B LE B B S e 105
T L BB ettt 105
7.2 RERETZIEDE oottt 106
BB I BB oottt ettt 108
B 8% — BH 2 BB B A B oot 116
B 8% — 8 B A B B AE oo 127



2= B &%

1 B T B T TEEFE B oot 1
2 VB 300 HE B B O TZEFE B oo 2
3 B 300 FEEEIAT MBI TIEFE I oo 2
A B TEEMERBIENL oot e e e enenees 3
5 BT H R EFEEEIE oot 4
6 2021 FEBEFEEFTEETIEITR oo e se e e 16
72021 FEBEEEFTEETIITTR oot e ee e 17
8 2021 FEBEEEFTIE FIIRELTR oo 18
Q BEEEFTEEMNHATTR oot 18
10 2021 FEBEFEEFTEEUTZETR oot 19
11 AR ETIETE oot 21
12 2021 FERAEATEEBGEAZER] oo 23
13 2021 RS TEEEABELTET oo 23
142021 £F 10 BATZEBEGAZER] .oovoeeeeeeeeeeeeeee e 24
152021 £F 10 BATZEZAEDET oo 25
16 2021 £F 11 BATZEEREAIZZIB] oo 25
17 2021 £F 11 BATZEZAELIEET oo 26
18 BBAST T IR HIEAETRIB covvooveoeeeeeeeeeeeeeeee e 26
199 BHSHTTHETHIC IR AATEITZE oo 27
20 SRFTEERASTE A RERIE ..o 27
21 BEEE(TIRETHSCE AR EAEIRE oo 28
22 BB THEISEH SR EAEZRE oo 28
23 BEESTT IS E SRR oo 29
24 SHESAT IS E SRR oo 29
25 BHFULTEERHSEE A EAERE oo 30
26 BEEEFTEETEFEFSE oo 32
27 BEEELTRE(EFEFEEI oo 32
28 BEHERRARFETIREHE TTFZIE] oo 60
29 AdaBo0st A A R T R B v ettt 62
30 & {EREHE AR R EIEE (FERFVINEEFE) oo 65
31 B{EREHE GBDT AR ETENE (FEREVINEEFE) oo 67
32 EZ{EREAE XGB BRI E TN (FEREVINET ) s 68
33 Z{HREAE AdaBoost BRI RAYEIEM: (1R KRFVINGEFE ) oo, 70
RV il ol iy b =45 vz o TN 72
35 FHERAAREIEREIB] oot e e 73
B0 TEIU B AT ..ottt ettt ettt 73
37 Stacking [ ROC FHAR «...vveveeeeeeeeeeeeeee et 75
38 FEBATFE IR AT o oveoeeeeeeeeeeeeee e 76
39 DAR FTREEME] vt e e e e ee s e e ee e ee e 77
40 FEHEE 1000 I AL cvveeeeee et 78
41 FEHEE 1000 ZEE ARITIEEIIE oot 78
42 FEHEE 10000 ZTERE AL covvoeeeeeeee e 79



F e o N =15 L5 0 POV 80

A4 R REHEIETEEEL et 80
45 50%50000 ZUEEEE ...v.evoeeeeeeeeee e eeee e e eeeee e e eeesees e s eseeeeseseeseeseeeeeaeees 81
46 50%50000 ZXHEHEETEE ATEIIIIEIE oo 82
A7 FEHEFE D0%0H AT ZT T ceeeereeeeeee e eeee e ees e e ees e eereeseeeee 83
48 FEHEFE 50%08 A TIIITTT T ceeeereeeeeeeeeeeee e e eeee e s e es e ees e eeseeereeeee 83
49 FEHETE 10%08 A TIITZT T et eeeeeeee e ee e ees e s e s 84
50 TR A EAIHHTET . vvevveveeeeeeeee e eeeeeeeee e eeeeeeee e seeeee e s e seeseesee s etesseseeseeeeeeeeeeseees 85
51 A B B AR TR «ovoveeeeeeeeeeeeee e ee e ee e 85
52 RIEIE(E/KAEAVREAE A B K ORI e 86
53 fEAEFE 0.02 » BHEREIBESERAIVEHEL ..o 87
54 TREFENZE T DAR ..ot re e eneene 88
55 FEEE A (A IR AT TIE] cvovveeeeeeeeeeee oo ee e e eee e eeee e 89
56 A [EIMEAE A TR R AR BRI /3 M HHAR oo 90
[ 57 7R [EAEE 2 I S R B AT EEIE] oo 91
[B] 58 FEIE DaR FEERITENTR oottt ee et s e eeen 92
B 59 HRIE T B G EIES oottt ettt eee e 103
ERNIRTE L it il i b i~ SO 104
Fo 1 B TR EBIIE oo 19
22 2 BT R T ST AT I oo 20
2 3 KRERHHE SR IR S RITE I ZE oo 21
F 4 BRI S B SRR IR oo 29
B 5 R R R ettt ettt et 58
F2 6 TEIETEPE .o 63
T MR R R ST B FEREITEE oo 64
% 8 B{ENEAE AR FAVEEZENE o 66
%9 B{ERNEAE GBDT BEEIEFATEEEIME oo 67
£ 10 ZEEEAE XGB R EIAYEETME oo 69
7= 11 Z{EHREAE AdaBoost A AYEE T ..o 70
Z% 12 Stacking £ERKE BUEBLELEEREIILLET o 74
2 13 B RIEIEE TS |ttt 86
14 RNEDZEPR THEEEBAVEKREHE (DaR) e 88

Xi



