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Table 1 Definition and calculation of variables
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2
Table 2 Summary statistics of variables that are related to tone measures of annual filings
14 244 0.102 0.339 - 1.481 3.906
12 758 0.501 0.153 0.117 3.129
13 902 -0.033 0.077 -1.130 0.050
14 339 -0.001 0.002 -0.025 0.013
14 339 -0.070 0.011 -0.135 -0.015
14 339 -0.007 0.002 -0.029 0.001
14 339 -0.029 0.009 -0.081 -0.001
LM 14 339 -0.025 0.007 -0.036 0.007
14 339 -0.013 0.005 -0.048 0.019
14 339 22.488 0.979 18.921 27.876
14 339 -3.792 1.181 - 10.126 -0.634
14 339 -1.190 0.294 -1.536 -0.845
14 339 0.040 0.081 0 0.887
14 339 -0.243 0.130 -0.697 1.195
14 339 0.017 0.025 0 0.448
14 339 0.047 0.047 -0.264 0.533
3
Table 3 Correlation coefficients of negative tone indexes with different dictionaries
LM
1.000
0.4227** 1.000
0.238** 0.417** 1.000
0.3917** 0.804** 0.245** 1.000
LM 0.406** 0.116** 0.132** 0.096** 1.000
0.171** 0.108** 0.102** 0.094 ** 0.032** 1.000
D 5% .
Loughran ~ McDonald 4
Fama-MacBeth 4
Newey-West ®
. Fama-Macbeth .
Loughran ~ McDonald *
© In Size( ) In Turnover( ) In( B/M) ( ) Institution Own( ) Pre FF Alpha

) Analyst Dispersion( ) Analyst Revisions( ) 1.
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Table 4 The regressions of negative tone indexes with different dictionaries on trading volume volatility and unexpected earnings

5.948 3.878* 11327
(2.01) (2.40) (2.15)
-0.046 0.931 0.246*F

(-0.37) (1.51) (2.28)
-1.987 -1.876 0.698

(-1.27) (-1.48) (1.80)
0.053 1.198 0.356***
(0.24) (1.60) (2.95)
3.201" 1.065 1.001

LM
(1.88) (1.51) (1.62)
0.559 0.693 -0.247
(0.80) (0.75) (-1.68)
P 10% - 5% 1%
4 5 3.2
LM 2
2011 -04 -
A 08 ~2016-04 -22 2010 - 05 -
01 ~2017-09-30
4
”» 43 ”»
LM
Harvardd1V+4
“tax”  HarvarddV+4 X
“_» LM
tax
4
4 1.
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Table 5 The regressions of sentiment index with informal dictionary on trading volume volatility and unexpected earnings
0.001** 0.128*** 0.001 **
(2.17) (2.44) (2.14)
-0.001 *** -0.149™* -0.0017**
(-3.08) (-2.00) (-2.13)
—-0.0017 | —0.001 ™ | —0.040™* | -0.042** | 0.000*** 0.001 ***
(-6.81) (-7.22) (-2.08) (-2.16) (6.52) (6.85)
-0.0017 | —0.001 ™ | 0.067*** 0.744*** 0. 000 *** 0.001 ***
(-5.02) (-4.86) (3.40) (3.29) (8.70) (9.06)
0.000 *** 0.000 *** 0.055*** 0.054™* | =0.000™** | —0.001"**
(2.69) (3.04) (2.51) (2.43) (-5.64) (-5.98)
0.012*** 0.014*** 1.157*** 1. 119" | = 0.004™ | —0.004***
(5.08) (5.64) (2.68) (2.58) (-3.01) (-3.09)
564 887 564 887 564 822 564 822 564 886 564 886
R 0.013 0.013 0.006 0.006 0.102 0.103
t 10% e 5% o 1%
6 A)
5 LM
LM
LM
5 2
@ t 1 . 1
In Size( ) In Turnover( ) In(B/M)( ) 1
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Table 6 The regressions of sentiment indexes with different dictionaries on excess return trading volume and volatility
-0.001** 0.368 *** -0.002***
(-2.41) (9.34) (- 18.50)
-0.001*** 0.391 *** - 0.004***
(-4.70) (9.19) (-33.38)
-0.001*** -0.3527%** -0.003***
(-8.73) (-9.27) (-30.72)
0.000 0.486 - 0.003***
(0.42) (11.97) (-26.43)
M -0.001" 0.276** -0.002***
‘ (1.82) (8.24) (- 16.57)
-0.003*** - 0.668 " -0.002***
(-11.19) (-13.15) (-21.30)
- 0.003*** -0.720*** - 0.004***
(-10.71) (-12.05) (-26.07)
- 0.004 " - 1.066 - 0.004 "
(-15.27) (-20.77) (-29.78)
-0.003*** -0.620*** -0.003***
(-8.49) (-11.89) (-26.16)
-0.002*** -0.572% -0.002***
LM
(-8.68) ( - 10.66) (-17.80)
t " 10% ol 5% el 1%
3.3 2016 2017
9 991 2016 - 04 -23 ~
Loughran 2018 - 06 —28 47.3
McDonald * Antweiler  Frank ’ . 7. A
1) N

'2)

113
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Table 7 The results of out-of-sample regressions

A
6. 127 *** 4,128** 1.376**
(2.62) (2.15) (2.47)
0.026 ** - 0.012** 0.002 **
(2.02) (-3.26) (2.16)
5.768 *** 0. 662 *** -0.019™*
(11.21) (3.64) (-5.15)
0. 026 *** -0.036** 0.007
(3.89) (2.02) (1.10)
0.416 -0.157 0. 149 ***
(0.97) (-1.14) (3.86)
0.126 0.020 0.071**
(1.28) (0.58) (2.20)
0. 602 **
(2.20)
- 0.561***
(-3.81)
- 0.106*** 0.376 *** - 0.066***
(-3.43) (8.19) ( -5.00)
9 576 9 481 9812
R? 0.726 0.378 0.062
B
0.001 *** 0.131*** 0.001 ***
(2.42) (2.69) (2.58)
- 0.001 ¥ -0.152** - 0.001 ¥
(-3.25) (-2.09) (-2.37)
~0.001 % | =0.000™* | —0.037** | —0.041** | 0.000** | 0.001***
(-5.9) | (-6.01) | (-1.98) | (-2.14) | (5.66) (5.70)
~0.001 ™ | = 0.001 | 0.062*** | 0.701*** | 0.000** | 0.001***
(-4.34) | (-4.02) | (3.07) (3.10) (7.83) (8.87)
0.000™ | 0.000™* | 0.051* | 0.053™ |-0.000** | -0.001***
(2.10) (2.69) (2.49) (2.39) | (-4.96) | (-5.74)
0.0117% | 0,012 | 1.106™ | 1.107*** |- 0.004™" | - 0.004 ***
(4.76) (4.28) (2.04) (2.39) | (-2.97) | (-2.86)
472665 | 472665 | 472605 | 472605 | 412647 | 472647
R 0.016 0.014 0.007 0.007 0.104 0.103
! 10% el 5% o 1%
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Table 8 The regressions of negative tone and sentiment indexes constructed using combined dictionaries
A
5.012" 3.076** 1.566**
(1.80) (2.06) (2.11)
0.033 *** -0.017** 0.002 ***
(3.64) (-2.07) (2.46)
6.407 *** 0.722 %+ -0.021***
(14.86) (3.62) (-6.83)
0.036*** - 0.050*** 0.007
(4.78) ( - 4.66) (1.30)
0.398 -0.160 0.153***
(0.95) (-1.14) (3.77)
0.127 0.022 0.072**
(1.25) (0.59) (2.09)
0.634**
(2.17)
- 0.560™*
(-3.81)
-0.101*** 0.433 %+ -0.076™*
(-2.68) (8.76) (-5.54)
14 244 12 758 13 898
R? 0.710 0.312 0.052
B
0.002 ** 0.119** 0.002 **
(2.18) (1.99) (2.21)
-0.001 -0.102" -0.001"
(-1.82) (-1.83) (-1.84)
—0.001 ***|=0.001***| = 0.041 ** |- 0.043** | 0.001*** | 0.001 ***
(-5.27) | (-8.69) |(=2.11) |(=2.17) | (6.95) (5.75)
—0.001 |- 0.001 ] 0.065*** | 0.759™** | 0.000*** | 0.001 ***
(-4.64) | (-5.27) | (3.14) (3.77) (7.26) (8.12)
0.000*** | 0.000*** | 0.050*** | 0.059*** |- 0.000 ***|- 0.001***
(2.54) (3.13) (2.39) (2.93) |(-4.58) |(-4.62)
0.013 % [ 0.016 ™ | 1.179*** | 1.179™* |- 0.006 ***|- 0. 007 ***
(5.26) (5.88) (2.97) (3.08) |(-4.74) |(-5.12)
564 887 | 564 887 | 564 822 | 564 822 | 564 886 | 564 886
R? 0.012 0.012 0.006 0.005 0.101 0.101
10% ol 5% el 1%
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Table 9 The regressions of negative tone and sentiment indexes on crash risk

A
1 2 3
1 2 3 4 5 6
—1.585%% | Z1,318%F | —6.784%F | —6.150** | 10,611 | —-8.266*
(-3.57) | (-3.19) ( -3.05) ( -2.85) (-2.73) | ( -2.28)
-0.539*** —0.492*%* -0.728 %"
( -3.03) ( -3.97) ( -2.70)
0.936 0.277 0.185
(1.42) (1.36) (1.33)
—6.425%* ~16. 888 *** —29.583 %
( -5.11) ( -8.12) ( -8.74)
—7.945%% | _6.520%%% | —9.109*** | —8.371%% | 117117 | 11,281
( -14.10) | ( -14.07) | ( -13.83) | ( -13.25) | ( -15.18) | ( —15.09)
24 330 24 330 24 330 24 330 24 330 24 330
R? 0.719 0.759 0.238 0.320 0.276 0.384
B
1 2 3
1 2 3 4 5 6
0.080** 0.083** 0.257 0.151** 0.284*** 0.171**
(2.25) (2.39) (4.92) (2.70) (4.62) (2.37)
—0.344** -0.275" -0.427**
( -2.67) ( -2.05) (-2.51)
0. 608 *** 0.049 0.071
(6.81) (1.02) (1.24)
—4.295 % —15.488*** ~16.354***
( -15.42) ( -16.54) ( -16.39)
15307 | 1,777 | 1,537 | —1.594FF | _2,0327%F | —2.135 7
(-88.74) | ( -41.47) | ( -62.09) | ( -47.76) | ( =73.61) | ( —54.95)
19 839 19 839 19 839 19 839 19 839 19 839
R? 0.609 0.633 0.075 0.173 0.097 0.192
: 10% o 5% ol 1%

( LSTM)
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Tone sentiment and market impacts: The construction of Chinese sentiment
dictionary in finance

YAO Jia-quan' FENG Xu>  WANG Zan—un’ JI Rong-rong' ZHANG Wei’

1. School of Management Jinan University Guangzhou 510632 China,

2. College of Management and Economics Tianjin University Tianjin 300072 China,
3. The School of Economics Xiamen University Xiamen 361005 China,
4

. School of Information Science and Engineering Xiamen University Xiamen 361005 China

Abstract: Tone and sentiment in financial contexts containing emotional information expressed by managers
in public listed firms and individual investors affect stock market. By restructuring dictionaries and using
deep learning model LSTM the paper constructs two Chinese sentiment dictionaries for formal and informal
texts in Finance respectively. Based on the constructed dictionaries tone measures of annual filings and senti—
ment proxies of social media for Chinese public firms are proposed. Our tone measures of annual filings and
sentiment proxies of social media can effectively predict stock return trading volume return volatility unex—
pected earnings and other market factors and perform better than indices made by other commonly used senti—
ment lexicons. Additionally our tone measures of annual filings and sentiment proxies of social media have
predictive abilities for crash risk of public firms. This research provides an analytical tool for big data applica—
tion in financial market and offers decision-making supports in financial market forecasting monitoring and
other activities in the big data era.

Key words: sentiment dictionary; tone; investor sentiment; market impacts
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Appendix Table 1 Examples of words in formal and informal sentiment dictionaries

Appendix Table 2 Summary statistics of regression variables related to investor sentiment indexes

2

569 198 —-0.000 3 0.077 -0.815 0.556
569 133 1.378 13.235 —-45.144 2 202.645
569 197 0.064 0.040 0 0.271
564 892 -0.403 0.340 -1 1
461 425 0.416 0.522 -1 1
545 779 0.267 0.426 -1 1
462 392 0.323 0.551 -1 1
496 216 0.493 0.477 -1 1
LM 552 137 0.012 0.146 -1 1
557 261 0.455 0.315 0 1
461 425 0.381 0.414 0 1
545 779 0.192 0.308 0 1
462 392 0.356 0.419 0 1
492 216 0.379 0.378 0 1
LM 552 137 0.323 0. 406 0 1
569 201 22.613 0.968 18.959 28. 144
569 199 -3.550 0.989 -11.512 -0.243
569 201 —-1.469 0.829 -9.873 1.693
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Appendix Table 3 correlation coefficients of Investor bullish sentiment and sentiment consistency

LM
1.000
0.107** 1.000
~0.142** 0.534** 1.000
-0.035** 0.225** 0.512** 1.000
-0.031** 0.663** 0. 640 ** 0.177** 1.000
LM -0.021** 0.477** 0.504** 0.519** -0.037** 1.000
LM
1.000
0.178** 1.000
0.315** 0.409 ** 1.000
0.152** 0.428** 0.416** 1.000
0.133** 0.572%* 0.483** 0.359** 1.000
M 0.441** 0.468 ** 0.472** 0.436** 0. 506 ** 1.000

. kK



