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Abstract

This paper will build a quantitative investment strategy using linear
regression model, LSTM neural network, and LightGBM model on the
basis of multi-factor theory model. That is, the traditional IC analysis
method and the stochastic forest machine learning algorithm are used to
screen the effective factors and important factors respectively for many
factors affecting the stock returns in the market, and the filtered factors
are used as the input characteristics of the two machine learning
algorithms of the LSTM neural network model and the LightGBM model,
the model is trained and the stock rise and fall is predicted, the portfolio
back test is constructed to obtain the yield curve, and the portfolio yield
curve constructed by the multi-factor linear regression stock selection
model is analyzed and compared.

Based on the modeling and analysis of a total of 64 factor data and
corresponding monthly returns of all A-share stocks from 2015-01-01 to
2021-11-30, six sets of quantitative investment strategies and a set of
improved quantitative investment strategies are constructed, and based on
the same environmental back test, the study finds that the two methods of
(1) IC analysis method and random forest machine learning algorithm
during the back testing period can effectively filter the initial factor
library factors, but there are large differences in the factors after the
screening of the two methods ;(2) Seven groups of quantitative
investment strategies based on linear regression models, LightGBM, and
LSTM models have obtained returns that exceed the benchmark rate of
return and all obtained higher Sharpe ratios during the back testing period;
(3) In quantitative investment strategies based on linear regression and
LSTM models, IC analysis methods are used as factor screening methods

to obtain better back testing returns. Based on the lightGBM model, the
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quantitative investment strategy uses random forest as a factor screening
method to obtain better back testing returns; (4) Using ic analysis as a
factor screening method, the back testing return of quantitative
investment strategy based only on LSTM model and the back testing
return of the improved quantitative investment strategy based on
LightGBM are better than the back testing return of quantitative
investment strategy based on linear regression model; the back testing
return of quantitative investment strategy based on LSTM and LightGBM
machine learning model is superior to the back testing return of
quantitative investment strategy constructed by linear model. Compared
with the quantitative investment strategy based on the linear regression
model, the quantitative investment strategy stability and risk control
indicators constructed by the machine learning model have also been
improved; (5) In the seven sets of quantitative investment strategy models,
the IC analysis method is used as a factor screening method, and the
quantitative investment strategy model based on the LSTM model obtains
the best return during the back testing period, and at the same time, it also

has the largest draw down during the back testing period.

Keywords: Machine Learning; Multi-factor; Quantify the strategy
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SALES_GR_TTM 0.03 0.06 0.4 80.67%

3.5 ETHHAMREEERFEEMHF
ARICHEET 2015-01-01 & 2020 4F 12-31 FIEIEAEAREAERE, 0T REAR SR 3
AT BEMLAR MR AR 2 S R I M, AR 2.3 T A BEHLAR ML AR 5 2] Fik
HIRNA, DONBEARIAT R R AL T, SR TR AR IE N &, K
SRR A PSR IR At AR A, R BE AR PRLAS 27 o SR AT I R
FHEEM. BRI I FES T
R34 BEHFAYIERETEERASH

WRA | BEHRBALD | BEMOEKGR | S8MMTHTRROHER | T | IR | Hikk
# # i 3 # i 3 T i)

10 auto 30 200 1 0 3k

A SRR AL AR SR T bigqunant AT &, $HSLELE R,
DL Bf 35«
x35 ETHENIHRAREZENETFEERER

W55 K ETF BEMES
B R T
FCFP_LYR 0.148612
OCF_TTM 0.131956
BP_LF 0.126081
PEG 0.125612
SP_LYR 0.119159
EP_TTM 0.118628
EP LYR 0.115401
SP_TTM 0.114552
FR A+
LN MV 0.124356
LN_FLOAT MV 0.123331
AT
SALES GR_TTM 0.124572
NET PROFIT GR_TTM 0.121704

29




VISP S TR S ATS' BT LA S 2 T BA BB SRS AT 7

AR T EE R

B 31 fHERTEEESR

MRS 7 E R

0.124356

0.1246
0.1244
0.1242

0.124
0.1238
0.1236
0.1234
0.1232

0.123
0.1228

0.123331

LN_MV LN_FLOAT MV

B 3.2 MEERETEEMHF

AR A T = R

0.125 0.124572
0.1245
0.124
0.1235
0.123
0.1225
0.122
0.1215
0.121
0.1205
0.12

0.121704

SALES_GR_TTM NET_PROFIT_GR_TTM

M33 BEKXHETFEEHEF
R 7 F) B A 0B R 2R A IR 56 T B S A R AT o SR 2L, B

30



VI N 2T e A8 T HLas s 2 1 2 Bl 7 AR SR i 7T

SR R R D S A, AR BN T RS 2 E, AR SCRRE AR 0 B
FIA T, N5 IC s Mrikdiie e B TR SO b, R DL RPSR B 52 1C 7
PHADREF— 80 R BENIARAMDL 887 S Sk e Ja i I8 7B 255k an ks,
IEB B

R 3.6 ETHVARMEIENHE TRt R

W55 KA F HEMRS
(IEESER
FCFP_LYR 0.148612
OCF_TTM 0.131956
BP_LF 0.126081
PEG 0.125612
SP_LYR 0.119159
KA T
LN_MV 0.124356
IR KA T
SALES_GR_TTM 0.124572

¥ 2 BEHLAR MR L 28 ] B LA R 1C 23T e J 1A 45 SRUE — e L, M
s R BT LAE BRI VETRIE S D AR RO 2 5, W 55 S R i)
fEME KT, 1€ IC /p#riEd FCFP_LYR. OCF TTM. PEG K| AH %A 250 4
HEBR ARG R 12 Ah, T A Bl B AR AR B A% 22 20 BRI S R i U7 vk
FCFP_LYR. OCF_TTM J& T B 7 A S 2 M B s M R 1. M7 AR
JRER T Bk B R R R 45 A 5 A AN ] o BRI R 5 20 R T
e J5 I 25 RAFAE IR ZE 5, ABR T ARSI R A AR 8 SR Sk, iz tH A R B
SR AL BT SRS R ) 58— 28, 72 — o o0 pEm 7 ik i ade Ja ) B 51
N EA I BT RIS A Y R NAZ B, S0 B SR 2l AT N, FEREAT R, EERCAS
(IR 5 B SR BRI, AT B HE P b 7 35 9 226 HE SR KT ER 1% TR i B A A% %
TSR T AN

R 3T IC ST S AL R R B TR 4 SRR b

BENLARAR BLVE B T i e 45 31 IC SR T4 1
5% 255 5% 255
fhE R T fhE R T
FCFP_LYR EP_TTM
OCF_TTM BP_LF

31




VI N 2T e A8 T HLas s 2 1 2 Bl 7 AR SR i 7T

BP_LF OCF_TTM
PEG SP_TTM
SP_LYR SP_LYR
AR K+ AR K+
LN MV LN MV
AR T AR T
SALES_GR_TTM SALES_GR_TTM

3.6 XE/NG

AN B R T (V0 RUR LR A S Uy o B BEAT TRAL B AT, i JA 2
EARF VSO T BB TERCRA T IR 12, IC 7 tridk S BEHLEENLARARAL
v o SV A IR ORI 7 BEAT 10, RS PSS RS AT L AR
— EE R AR SRR 1A i AR DR S A

32




22 R 2 2 1 S BT LA S 2 T BA BB SRS AT 7

4. B IRIEE . BTN

4.1 BUKRBERKITMNIER

St AR SR g 7 0 A 5 % SRS, o 2 T ) R S I AT S PR R i
I IRPASBLIETI A 06 T 1, AN SRS FH DA Fi b i B 4 6 2 SR R I

(1) SRR 7

SRHE SR, BN SR TE RO R e e, TR AR

= 100%#(4.1)

Hrp, = M i 24 i SR A I e AN L =TT 40 i SR A4
IKIERS

(2) REEFAL 2

TGP 7 28 RIKE SR S A 38 ek 3 A i — AR P U s, 2 T &
Wt 2R R, TR AN

= =((1+ )&—1) 100%#(4.2)

Soob, SRR, =HETRAL.

(3) HAE S

A W A R AN R FEESCLE [0 9 R] 0 4 0 Wi 2 28, AR ST PR 300 4548
E 18]I S ] B 200 S a8 28R e Sl et , 1FE AR

= 100%#(43)

H, =R AME, =HAETT A

(4) FEfEFlat

B Rk 2 RK R v A A I R A B — R P I U &, R I
W ai R M4EhR, HHEAXN:

= :((1+ )@—1) 100%#(4.4)

Horpr,  =HEafoias,  =RISHATREL.

(5) Alpha i /R

P A AR R S R T A P A XU, SR GEE AU Beta A1EE R G X

33



VI N 2T e A8 BT LA S 2 T BA BB SRS AT 7

[ Alpha, FATFEHTTH GRS S N5 LR A BRI Alpha, Y fiE
B #5324 Alpha BUE KT 0 72, A ST T 235045 1A,
24 Alpha BUE DY 0 I, & BT &M T iU et 5015 1 & i at, Alpha B
EANT oy, BEAGSHNN TR, A VBRI . Alpha KITHE 2
Xanr:
= = —( + ( - )*us

Horp =Rt =FEdEEAIEE R, =XRRE, =%
% Beta {H. .

(5) Beta NI

Beta o~ 2 1 5T 415 Il B R Geith XU, A RER 22 A, B OV T 4%
PEALE R KA A BRI, HRIR R ER AT RS KN 2 Beta BUE /N T 0
I, R H S MBI E S T, 2 Beta FIHUE Y 1IN, REJHRTIA
H U ANEE AR AR AE FAHE], 24 Beta BUECR T 1 I, $RFAS Peas A HEY S
EHAME, (HZ LIRS s A RS INEE K. Beta HITHEL AT

_ (. )
= — 5 #(4.6)
Hrr,  =EmfEHkE, =HEMERHIRE, (. )=kt H ks

HEER QG e s 2, ( )=HAERHUE KT %=,

(6) Ht=x

A LU SRR RA B A A R — IR KU, S 41 R UL R 2 b 1 A
U ai, i FR A IR R RIS 25 B0 AT S5 A

= #(4.7)

Hep,  =smgElia®,  =TXRAE, =RISFELEEIER.

(7) HEXR
R BT R A OB R S B3 7= B LSS G 3 IR e LA E 8, B
e
BER = w 100%#(4.8)
YoEE /€4

34



VA Py N 2 R R TA79'e BT LA S 2 T BA BB SRS AT 7

(8) H~
£7 R T B G g AA Bag ey, HEAR:

. 2T HI P25
ot =—
TR A

100%#(4.9)

(O [FRkE
= LR R A R — BB AU, AR AL AR A 2, &
R, (5 B R, Ui R S AT IR B R I, 3RS 5 R A

i, WA AR B H G IB SRR B LE SR, PR AR B0 A FHE B RS (1 H A
&, RATRESRE R R NG B IR

= #(4.10)

Hep,  =RESEAIREER, =RUEFEAREEFR, R SEMES H
ZEAE AL bR 2

(10) SEmg H ks R hnifE 22

- = ji (=) %@

Hoeb, =W HRER, =RIEEHRRENTIE, =REHTRE.

(11) SRR Bh=R

SR A2 ZR AR B 22 A A A (i, RAE 3 30k 3 38 o PSR T B2 SRk 1) XU
T B AR 7 S KU

- :\/E (-7 ) #@412)

H, =R REEER, =% HERERTPHE, =HERPIITR
(12) R sh%R

FEHERE 2 R AR HEZ AR - PRI B R R KB 1 e s ORARER
BEHE RS o

35



VISP S TR S ATS' BT LA S 2 T BA BB SRS AT 7

- = JE (-7 )#@413)
Hep =3 HIRER, =M HWRERITHME, =58EHIT R
A
QEPIE - FNEE
iR SR AT A I S RERR IS 0L A T RE IR 45 15 O
S G )#(4.14)

H o, NSRRIEHBREMI SR SNE, HFE >

Forpoems Slica SRS SR AU i R A b O SRS AR A S A 1k (O T R e AR, B2
SR AR bR, 10 Alpha BT /RVE. Beta DU, EAFLAR, [FELILR. 5%
BeahF L K P B RIS AR R AR e YRR SR bR, AR T 22 Ja X R ORI AT VP
ks B AR BRI S AR E 1

4.2 ET&ERIRPELRIRE

T2 [ AR B A AR S . KT R IC 3 BTk AR LR AR S5 07 G L
SKI A FAE NV A B A N AR B (R D, Bk 30 H Uk as AR
AN (BB BEAT RIVATHE, Q2R IE AR, $RB Py Z 1A
RE, BERIXPEAES R TR SR A R i R T, TG — IR R
WA BARMEEA: BRHL2015-01-01 & 2020-12-31 I 7 HodE Mg it i 51
8 ZE G o R AR AR O RE A N Bl s IR 2R RE R, % 2021-01-01 &
2021-11-30 1Y B F-H A2 v 5 10 IR SR U ol SR B AR e A A s, e R 4K
AR R, TR 30 225 HIW a2, FERxT T B 0 e SR 44 Sl
[ P ZE AT S N R SR AR A R B8 2, S ABEAOL [0 73 A 7 g 48 9 4 A5 Ui 2
FHORHHE o T2 Pk [l VT A PR ) B 1A 43 T SR A TR P B A AR G F

[ R H KL AR R H AL A 22 }
[ BSR4 }7[ FEASMIIR }—{ FEA IR ]

36




VI N 2T e A8 BT LA S 2 T BA BB SRS AT 7

4.1 BT B R L P S R

SRICEHE . SRICPE A T T R S e A A DR T E

FRMURFIEFIFRAS: 5L 23 AN FUE MR TEAE VRIS S iR AR B, 115
R AR SR 30 H A& 2R A b 25 B R A 1

RAEA B TACEE . AT BARME . BROR(E AT

SEmE IR R 2015-01-01 & 2020-12-31 FIEHE1E AREA A HE 347
R 25, 2021-01-01 2 2021-11-30 B8 1 e A I Eicdh T Ftl e 5= i
AR, BEHENTIMEAATT 5 RS, A HZDR30 0, BfEms,
HEAABEETT, TR 7 &2 Hi o K 4 & Ee AN I 3%: #1465 30 HF3
Sl e, 2, REMARRES.

H:T Bigquant =T G REIIZ R ARG HHALER, —HER
AN IC MBI IS R TR AN -, BT, 3 2R A BELAR AL
A S FNETRL S MR FAE N T, BEAT R . b S — 2 R R R

98 1A 3H 6H X £ . 2021F1H 4H ¥ 2021 11H30¢

0%/ -

mORRSMCEEE - R e b
Bl 4.2 (590035 ) e i i e 55
L2 L6 kS Folan el R B /R ¥ N
27.1% 31.61% -7.28% 33% 31%
Rt i BT L6V I ES fRRHE S ONEE
1.58 0.52 1.41 16.34% 11% 9.67%

R 41 [ERGRETRE
B RONFET 1C 3 i imide [R5 So 28 1 (R A A5 28 il 1) 2 A 958 % SR

37




VI N 2T e A8 T HLas s 2 1 2 Bl 7 AR SR i 7T

MM I o AN VW e R K E S R, FERHR I I R 1 Rl e 6, JF:
HLAE BTG SRAG 27.1% (1 2 X Wi aut » 170 28 HE U 22 26 9-7.28%, AT 2 2K 9 33%.,
SRS o R A 2t TS 30%, BEAIENR A MWIHAIR R B, RE ks
A, IR 16.34%, FF HARKIH —BALRGEXRSRE 1.58 > H47
(Ralmlfe,  DRURS: (Bl AR A B LA o 5 A2 SRS (R B K BN 9.67%, F2HIHE 10%
PAPY, 1R 2 B 03 R BB R U, 10% A Y R [R14RRE — 4> 53 ik 21 1Y
Hbr. (ERZEIE IR 0.52, BWEHTL S RA - FHNELSZ )5S
ERER SERUZ RIS B H S A RO BRI AE.
Ja— 2o HIFF et il

K42 BEEBEBE ARG BEFEERL

B3 =AY BREER | #Feh | kEh | BkE | FenE e
2021/11/30 603040.SHA pAELY 7 21.99 2338 | 659 | 15407.421 916.143
2021/11/30 603031.SHA gl 23.83 46.93 | 100 4693 2310
2021/11/30 601086.SHA | EZ54EH 3.96 3.57 | 1396 | 4983.72 -543.742
2021/11/30 601068.SHA | H4AE PR 3.49 3.89 | 1300 5057 520
2021/11/30 600884.SHA 2 16.686 3743 | 903 | 33799.29 18732.013
2021/11/30 601011.SHA TR 4.007 512 | 2529 | 12948.48 2815.788
2021/11/30 603157.SHA | *STH# & 1.66 243 | 7600 | 18467.999 5849.999
2021/11/30 600976.SHA | fiREH 35.943 51.92 | 201 | 10435.92 3211.417
2021/11/30 600966.SHA | THIC40k 17.598 10.15 | 201 2040.15 -1497.028

a5 HINA S DL
43 BHRMRIE— 25 AR SR

H 34 b ) RS | R | Kk HE | BN | BRE | XEHE

2021/11/30 9:30 | 002486.SZA | FEMEA EN 2700 2.71 7317.001 5
9:30 | 601890.SHA | W 4% | FA 800 9.16 7328 5
9:30 | 300308.SZA | HEFHA] [ FA 200 37.89 7578 5
9:30 | 002479.SZA | EHEMMR| FA 2200 5.52 12144 5
9:30 | 300399.SZA | KRFIEHE | EA 1600 11.44 | 18304.001 5.49
15:00 | 601225.SHA | Berily | S 900 11.88 -10692 13.9
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