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Fig. 1 Standard autoencoder model
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Fig. 2 Stacked autoencoder model
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Fig. 3 Effective samples number from Jan. 2000 to Dec. 2018
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Table 1 Network structure of autoencoder model
i s AR | TRAE | s

R A R
@ AE(32) 89 32 89
@ AE(64) 89 64 89
® AE(128) 89 128 89

A2 Fei 2 JE4i 2 K2 i )2

TR R R A A
@ AE(32,16) 89 32 16 32 89
® AE(64,32) 89 64 32 64 89
© AE(128,64) 89 128 64 128 89

A TR REEE RiER RER REER REER
@ AE(32,16,8) 89 32 16 8 16 32 89
AE(64,32,16) 89 64 32 16 32 64 89
©) AE(128,64,32) 89 128 64 32 64 128 89

3.3 EEmEmKE LR BT B BE RGP0 as B LR (4R 4

ARG BT A LA F i A 53 Rk
EJ1. 222 B T 4K A gt as
PR SR AR AR () SRR R/ A Y

TP S A ) TN

J&) . CAPM -« FF3—a, FF5—a LIRAS2H ¢ (H( 548
Sy Hr ) H B ARICES (( Rer ) AL FERY &
RS (o) FERAS P L E S OB HR.

®2 BHBETHEBERIEWSE

Table 2 Autoencoder predictors sorted portfolios risk-adjusted results

Evdigi iRy Ret HER CAPM -« FF3-a FF5-a

Low -0.28[ -0.34] -0.21 -0.70[ -2.28] -0.80[ -2.73] -0.79[ -2.63]
2 0.08[0.10] -0.09 -0.33[ -1.37] -0.60[ -2.73] -0.61[ -2.62]
3 0.38[0.49] 0.03 -0.02[ -0.09] -0.26[ -1.13] -0.31[ -1.29]
4 0.59[0.75] 0.10 0.19[0.74] -0.16[ -0.74] -0.21[ -0.93]
5 0.69[0.88] 0.14 0.28[1.16] -0.10[ -0.52] -0.15[ -0.75]
6 0.86[1.11] 0.21 0.46[1.74] -0.05[ -0.26] -0.13[ -0.64]
7 0.77[0.97] 0.17 0.36[1.32] -0.17[ -0.92] -0.29[ -1.43]
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H-L 1.82[3.54] 1.05 1.84[3.64] 1.26[3.63] 1.12[2.29]
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Table 3 Performance of the autoencoder predictors constructed with different structures

EELE R ® (©) ©) @ ®
-0.27 -0.26 -0.31 -0.21 -0.17
L
o [ -0.32] [ -0.31] [ -0.37] [ -0.24] [ -0.20]
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[1.81] [1.84] [1.71] [1.74] [1.68]
1.67 1.68 1.65 1.54 1.46
H-L
[3.36] [3.36] [3.32] [3.06] [2.87]
HE R H-L 0.99 0.99 0.98 0.90 0.85
1.04 1.01 0.94 0.91 0.77
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H i e om = © @ ® ©®
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1.54 1.22 1.41 1.36
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1.82 1.32 1.47 1.58
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[3.54] [2.69] [2.96] [3.09]
Hi R H-L 1.05 0.79 0.87 0.91
1.12 0.79 0.74 0.86
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[2.29] [1.78] [1.58] [1.80]
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3.36) M1 1.65% (¢ = 3.32). {H2 B MM 2%
e BREUZ AN BT N, AR 5 2R A T MY
WA P R AL Y TR0 R g, B 2228 X v LA 1)
AU R A BT TR Hop, = )2 A gt e H F

I RN 1.32% (¢ =2.69) 1.47%( ¢ =
2.96) M1 1.58% (¢ = 3.09). it B AEAd ] #h £8
P 245 3 A T 4 i KBS T B, AN S A Ak 5T
Rt S5 IRBE 2 S e AR LA BE A5 1) 2
KAk SeAUR A A 4G T AR AR (H
SRS ES LA FAEEMZESFES, X
SEfE B HOE S G 1 22 5 R SR B 7 A A TC G 11 I
. MRS 2R R i AR AL A
—E TR | 235 M e 2t 2 A 0 TS B R
He IBIFFE 25 BEAE A 28 I 46 v hin A 3% 29 o8 (1A
ANTR] R AR ) | EORS Aff b Al B g A )2 AR
[ A AH DG 2R, B4R RE 035 TR 2 2 ) 1 T 245

Y FIA SCHRA L2 > Bk Il ghgE R



womo

¥

AN IRESE AN AR [R] PR AR SO AN [R] (VR 8l B
H, 58 6 A~H 12 A~ .24 S~ H .36 A
48 N H1 60 A~ H | HRFEA W A /N X A A
TS 25 PRS2, 25 SR N6 4 Fw.

a2 K, UL 12 D H RIIGEEART ]
2 WA WA s fe ik E) 1. 82% , Rk >
HMNRHABSEFIHLTE 1.32% 5] 1. 68 % 22 [H] 1Y 35 Fl
W s T HAB AR shad 0. Bk, 12 M H A
YIGRREA S5 R0 225 4L A H V- 50088 Bt
24 AN F Rz TS g ms S I ] B I R AR v

AR B L AROR X 5 A e s AL
) FOE M R R S B DK —2 H ok, e
WP E S A A B ML S 5T, XL fF
B HEGATVEZ 5 R R B A% TG G 9 e I
SRR BB B R, =5 AEZ RS,
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Table 4 Performance of the autoencoder predictors constructed with different rolling windows

: 2‘2# ® o) 5 @ ® ® @ ®
6 MHERZE D
1.13 1.08 1.08 0.93 1.11 1.12 0. 60 1.03 1.18
fe [2.23] | [2.10] | [2.08] | [1.82] | [2.11] | [2.09] | [1.10] | [1.95] | [2.20]
B 0.66 0.62 0.61 0.54 0.62 0.62 0.33 0.57 0.65
24 A HEshe 0
1.25 1.30 1.43 1.25 1.35 1.33 1.47 1.29 1.30
fe [2.74] | [2.86] | [3.11] | [2.81] | [2.93] | [2.86] | [3.49] | [2.89] | [2.80]
PR 0.81 0.84 0.92 0.83 0.86 0.84 1.03 0.85 0.83
36 MHEIEH
0.96 1.06 1.11 1.15 1.08 1.02 0.91 0.95 0.94
fe [2.09] | [2.34] | [2.45] | [2.63] | [2.28] | [2.20] | [2.14] | [2.10] | [2.09]
R 0.62 0.69 0.72 0.78 0.67 0.65 0.63 0.62 0.62
48 MHEEH
0.95 1.07 1.12 0.86 1.00 1.16 1.13 0. 66 1.26
fet [2.08] | [2.41] | [2.48] | [1.89] | [2.09] | [2.52] | [2.47] | [1.37] | [2.75]
R 0.61 0.71 0.73 0.56 0.62 0.74 0.73 0.41 0.81
60 MHESIE N
0.98 1.14 1.17 0.86 1.01 1.13 0.67 0.80 1.01
fe [2.04] | [2.49] | [2.53] | [1.77] | [2.12] | [2.41] | [1.45] | [1.64] | [2.16]
HE R 0.60 0.74 0.74 0.52 0.63 0.71 0.43 0.48 0.64
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ML RECA PR 3~ (0 A7 S 9 U8 R, A
VRN % i R NI IR SR Rk S
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Table 5 Returns of the portfolios double sorted on predictors andother firm characteristics

v 2\ )AL (SIZE ) W T T LY ( BM)
e sV KA A h &
1.43 0.42 -0.36 -0.04 -0.38 -0.47
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) 2.35 1.24 0.91 1.19 1.37 1.79
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Fig. 4 Weight of firm factors in output layer of autoencoders
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Table 6 Autoencoder factor and macroeconomic situation
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Table 7 Autoencoder factor and macroeconomic policy
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Abstract: This paper predicts stock returns in the Chinese market by using an improved autoencoder machine
learning approach and financial big data encompassing approximately one hundred firm characteristics. The
findings demonstrate that the autoencoder factor can extract predictors from a large amount of information con-
taining company characteristics to forecast returns and can achieve significant excess returns in the cross sec-
tions. Additionally, the analysis on the significance of factors reveals that the anomalies are time-varying in the
Chinese stock market. Additionally, the predictive efficiency of the autoencoder method correlates with macro-
economic conditions and economic policies. The autoencoder-based long-short portfolios can effectively miti-
gate market risk especially during substantial market bubbles and heightened speculative periods, demonstra-
ting well resilience to the shifts of fiscal and monetary policy-induced economic conditions.
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