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Table 1 Comparison of asset pricing power of different factor models at various transaction frequencies

2012 2013 2014 2015 2016 2017 2018 2019 2020
k 3 3 4 4 4 5 4 4 5
A/ (Intraday)
RP-PCA 16.20 | 10.68 | 15.18 | 10.82 | 14.07 | 15.15 | 15.12 | 9.73 10. 80
CH-4 2.51 4.36 5.05 3.23 3.03 5.37 1.39 2.35 3.04
Fama-3 2.30 5.00 6.90 4.51 5.04 5.17 1.56 2.46 2.92
Fama-4 5.15 5.68 6.91 4.77 5.12 6.04 2.82 2.64 3.19
Fama-5 2.32 5.60 6.84 4.29 5.25 5.01 3.44 3.00 2.95
Wik (Overnight)
RP-PCA 1.93 1.76 1.87 0.87 1.79 1.37 1.35 1.21 1.76
CH-4 0.50 0.51 0.55 0.24 0.33 0.92 0.45 0.32 0.14
Fama-3 0.52 0.48 0.41 0.15 0.42 0.63 0.35 0.26 0.18
Fama-4 0.53 0.50 0.53 0.16 0.45 0.65 0.35 0.27 0.21
Fama-5 0.55 0.50 0.47 0.42 0.50 0.72 0.47 0.29 0.19
HA (Daily)
RP-PCA 0.53 0.52 0.56 0.49 0.52 0.46 0.54 0.57 0.48
CH-4 0.11 0.15 0.20 0.23 0.13 0.19 0.15 0.14 0.14
Fama-3 0.12 0.17 0.30 0.18 0.17 0.20 0.14 0.11 0.10
Fama-4 0.19 0.22 0.30 0.30 0.17 0.21 0.15 0.12 0.14
Fama-5 0.14 0.27 0.34 0.21 0.27 0.31 0.15 0.19 0.18
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Fig. 3 Cumulative return distribution of the three RP-PCA factors in 2012
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Table 2 Jump test results
2012 ‘ 2013 ‘ 2014 ‘ 2015 ‘ 2016 2017 ‘ 2018 ‘ 2019 ‘ 2020
BRERRES (%)
T =3.5 0.70 0.65 0.70 0.72 0.63 0.63 0.58 0.55 0.55
T =4.0 0.37 0.34 0.38 0.40 0.34 0.34 0.31 0.29 0.30
T =4.5 0.21 0.19 0.22 0.23 0.19 0.20 0.18 0.17 0.18
7 =50 0.12 0.11 0.13 0.14 0.11 0.12 0.11 0.10 0.11
S TRAR 25 R BRBER ST 4 Bk (% )
T =3.5 14.10 12.85 13.42 12.76 13.61 15.10 13.86 13.72 12.55
7 =4.0 9.76 8.68 9.22 8.33 9.42 11.01 10. 17 10. 11 8.98
T =4.5 6.88 5.98 6.52 5.62 6.68 8.25 7.71 7.74 6.76
T =50 5.00 4.22 4.69 3.85 4.88 6.41 6.06 6.03 5.30

2 AT R R 7E H N S A A5
(30 43 b REAS DX ] o R 2 99 %0 I 3 1) Dl 3%
SR AR Z T BEER B 1 i U A 1%
HFEE B {E 250 0 AW K, Bk BR B 43 1Y) o L F
— 45N A ISR, L 2012 o0 4, 7
BIESE = 3.5 B,99. 3% MUK 25 35 A = A %
SRS AT, ER LR A A B[] 4 A — kA8
251 85.9%. MHELZ T, 7 HEAR 0.7 % 1y v 45 ik BR
AN HITE AR TR 2 14. 1% H ik 3 F- 2 Sk, /P
ANTRIAC £ 83 Tl 7 A A B A %) XU, SRR AE 25 57, %of
FASE] 0 (8] 5 M FRAE R — 25 ) HE 2 S B FL
B, 208 Pelger™ ¥ (R A0 bR ED, 7E LA T AFSE
AR ¢ = 3.5 BIBIESEL

®3 EBEETFHEEE

3.2 SHEFSH

TEXT 2 R F I WF T, 38 3 1 123
SYEIR T R T 2R XA 50 RP-PCA [H 74
G5 DAEFAE 1455 Fr 8 55 (span ) |19 [n] 5 %5 (8]
25 BERRW, DAL T I F AR A G0k
ik B RP-PCA [H 4145 T #4) 1 19 ] 2 25 [ DA
Fama-3 7R, 10.99,0.88,0. 56} iifiii14t 5 i
N Z 0T LA 3R = 45 RP-PCA i A~ G2 1A
+. BMEFERE— LU sl i B0t A S T A4
AR RBSAFIE S , X — Ak H 45 R AR REAS 21 B 5 2
. BIBR I XK1, RP-PCA. JiT 221 i 1) 4524 R Gk
RS FHEIXE AEIA 1 P15 DLUE R X 5
Pelger™ £ %) T MBS MBI,

ZE AR R

Table 3 Comparison of generalized correlation of vector space of each factor set

1. GC ‘ 2. GC 3. GC ‘ 4. GC ‘ 5. GC
E57 RP-PCA HIH T

Fama-3 0.99 0.88 0.56 0.00 0.00
CH4 0.99 0.83 0.34 0.15 0.00
Fama-4 0.99 0.89 0.59 0.18 0.00
Fama-5 0.99 0.88 0.58 0.11 0.03
Market 0.99 0.00 0.00 0.00 0.00

=4 PR-PCA TP T4l AL
w Continuous 1.00 1.00 0.99 0.98 0.60
® Jump 0.99 0.75 0.60 0.29 0.10
 Overnight 0.99 0.86 0.51 0.16 0.06
w Daily 0.99 0.97 0.87 0.84 0.77
o Week 0.99 0.94 0.87 0.73 0.27
® Month 0.99 0.91 0.69 0.34 0.11

@ DMEIIRBITERI], B0 TS min 5859 45138 (1 im0 2540, B BR L0124 BTk A & R IX (R R 10 % ~20%.
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Fig. 4 Weight distribution of the high-frequency RP-PCA five-factor portfolio
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Fig. 5 Dynamic evolution process of spatial span of loading structures with different factor models
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Fig. 6 Time-varying eigenstructure decomposition of each factor set
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Fig. 7 Risk-return shares captured by different factor models and their time-varying processes
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Table 4 Fama-MacBeth estimation results of each risk exposure
B B B B B B
0.08 -2.20"""
(0.23) (-5.83)
Factor 1
2.19 12.77 *** -8.19 *** 0.84
(1.44) (7.54) (-9.33) (0.45)
0.23"" -0.18"
(2.31) (-1.69)
Factor 2
0.09 2.31 7" -1.81%* 0.25
(0.41) (7.75) (-5.45) (1.08)
0.12%" -0.23 """
(2.10) (-3.40)
Factor 3
-0.75""" 1.75 " -1.95** -0.36
(-4.53) (8.61) (-7.41) (-1.48)
0.23 """ -0.05
(4.34) (-0.87)
Factor 4
-0.24" 1.61 """ -1.32%* -0.25
(-1.66) (8.63) (-8.05) (-0.77)
0.11** -0.05
(2.38) (-1.04)
Factor 5
-0.58 """ 1.59 " -1.19*** 0.17
(=3.96) (9.41) (-8.57) (1.39)
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Abstract; Facing the challenges of large-dimensional characteristics and the limitations of ad-hoc sparsity as-
sumption, this paper constructs a portfolio of systematic risk factors with stronger asset pricing capability and
broader representativeness for the A-share market. Drawing on the implicit factor structure with reference to
the cutting-edge research in the field of large-dimensional factor statistical inference, this study conducts a
comprehensive deconstruction and analysis of the corresponding factor characteristics and their associated risk
compensation structure. The results indicate that; 1) Compared with the CH-4 and Fama-French multi-factor
pricing models, the large-dimensional high-frequency RP-PCA factor portfolio captures more systematic risk
characteristics and exhibits better pricing performance along with a more robust time-varying loading structure ;
2) The A-share market contains five stable systematic risk factors. Apart from the market factor, the other four
can be approximated by the portfolios of six specific sub-sectors, predominantly represented by the finance sec-
tor; 3) Systematic risk in the A-share market is not fully priced, and there is significant asymmetry in risk ex-
posure. Overall, investors tend to be more concerned about risks when the market rises while individual stocks
fall, as well as during simultaneous declines in both the market and individual stocks.
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