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Table 1 Descriptions of variables
Return SC
Dict-NT
BERT-NT BERT
NewsTone FT-BERT-NT BERT
VI-BERT-NT BERT
Exchange
Gold
Treasury
2
Table 2 Statistical summary
Mean SD Min Max Skewness Kurtosis
Return 1 160 0. 000 2 0. 025 -0.1413 0.101 1 -0.210 4 5.665 1
BERT-NT 1160 -0.0955 0.123 -0.863 6 0.342 2 -0.792 4 5.888 1
FT-BERT-NT 1 160 0.026 5 0. 025 0.000 0 0.200 0 1.344 8 6.7019
VI-BERT-NT 1 160 0.469 2 0.172 0.062 5 0.952 4 0.067 7 2.448 1
Dict-NT 1 160 0.602 0 0. 206 0.034 0 1.000 O -0.403 8 2.369 2
Gold 1160 0.000 3 0. 008 -0.0619 0.050 3 -0.377 8 9.386 1
Treasury 1 160 -0.000 8 0. 025 -0.144 9 0.1132 -0.398 0 6.894 6
Exchange 1 160 -0.000 0 0. 004 -0.079 2 0.074 7 -1.0537 198. 046 5
3 4 3
( Dict-NT) ( BERT-NT)
(0.022 1% )
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3
Table 3 The impact of cross-market news tone on returns measured by different models
(1) (2) (3) (4)
Dict-NT Dict-NT BERT-NT BERT-NT
0.016™** 0.015*** 0.018 0.017
NewsTone
(3.352) (3.451) (0.936) (0.885)
0.022** 0.022** -0.034 -0.035
L. NewsTone
(2.842) (2.819) (-1.182) ( -1.254)
-0.007 -0.008 0. 026 0.028
12. NewsTone
( -1.039) ( -1.048) (1.261) (1.330)
0.049 0. 050
L. Gold
(0.657) (0.710)
0. 041 0.042
L. Treasury
(1.374) (1.348)
0.223 0. 250
L. Exchange
(1.172) (1.386)
0. 003 *** 0. 003 *** 0. 000 0. 000
_cons
(4.007) (3.998) (0.018) (0.034)
Year FE Yes Yes Yes Yes
Month FE Yes Yes Yes Yes
Week FE Yes Yes Yes Yes
N 1158 1158 1158 1158
R? 0.026 0.030 0.011 0.015
L ;o 1%.5% 10%
Return NewsTone (1) (2) Dict-NT
(3) (4) BERT BERT-NT
4

Table 4 Regression results of large language models trained on fullscale oil news corpora and those trained on domain-specific corpora

(1) (2) (3) (4)
FT-BERT-NT FT-BERT-NT VIT-BERT-NT VIT-BERT-NT
0. 030 *** 0. 030 *** 0. 061 *** 0. 061 ***
NewsTone
(5.463) (5.374) (10.987) (11.132)
0. 050 *** 0. 050 *** 0.018™** 0.0187**
L. NewsTone
(9.229) (9.243) (4.857) (4.826)
—-0.014** —-0.014** —0.023 % —0.023***
L2. NewsTone
( =2.505) ( —2.496) ( —6.462) ( —6.546)
0. 065 -0.026
L. Gold
(1.121) ( -0.390)
0.032 -0.001
L. Treasury
(1.160) ( -0.026)
0.116 0.015
L. Exchange
(0.987) (0.112)




2
4
Table 4 Continues
(1) (2) (3) (4)
FT-BERT-NT FT-BERT-NT VT-BERT-NT VIT-BERT-NT
-0.031 -0.031 *** -0. 034 % -0.034***
_cons
( -7.149) (-7.071) (-11.212) ( —10.895)
Year FE Yes Yes Yes Yes
Month FE Yes Yes Yes Yes
Week FE Yes Yes Yes Yes
N 1158 1158 1158 1158
R? 0.186 0.187 0.284 0.284
L NN 1% 5% 10%
Return NewsTone (1) (2)
BERT FT-BERT-NT (3) (4) BERT
VI-BERTNT
4
( FT-BERT-NT) ( VI-
BERT-NT)
. FT-BERTNT
R 0. 186 VI-BERT-NT R’
0. 284. 2
( NightSession)
512 Tokens
256 Tokens( ShortTokens)
5
5
Table 5 Robustness test of replacement samples and training parameters
(1) (2) (3) (4)
ShortTokens ShortTokens
NightSession NightSession
BERT BERT
0. 0227 0. 023 *** 0.074 7 0.074 7%
VIT-BERT-NT
(7.838) (7.849) (10. 823) (17.738)
0.0137 0.013 7% 0.010** 0.010**
L. VT-BERTNT
(2.774) (2.788) (2.409) (1.958)
-0.013*** -0.013 % —0. 025 *** -0. 025 ***
12. VT-BERT-NT
(-3.573) (-3.537) ( -5.735) (-5.323)
0.070 0.010
L. Gold
(1.128) (0.123)
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5
Table 5 Continues
(1) (2) (3) (4)
ShortTokens ShortTokens
NightSession NightSession
BERT BERT
-0.027 0. 000
L. Treasury
( —1.446) (0.003)
-0.107 0.023
L. Exchange
( =0.747) (0.185)
-0.014*** -0.015*** -0.037 *** -0.037 ***
_cons
( —5.443) ( -5.725) ( —10.426) ( -10.061)
Year FE Yes Yes Yes Yes
Monih FE Yes Yes Yes Yes
Week FE Yes Yes Yes Yes
N 863 863 1158 1158
R? 0.125 0.129 0.277 0.277
L N 1% 5% 10%
5
5 (1)
(2)
1%
3.3
5
(3) (4)
512 Tokens 256 Tokens
17
Loughran
Token R’ “ — ”
« o )
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Fig. 3 Flow chart of Chinese crude oil tone construction based on the combination approach
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Table 6 The impact of Chinese news tone on returns measured by different models
(1) (2) (3) (4)
Dict-NT Dict-NT BERT-NT BERT-NT
-0.013 -0.011 -0. 005 -0. 005
NewsTone
( -0.328) ( -0.286) ( -1.523) ( -1.363)
-0.017 -0.021 -0.011* -0.011*
L. NewsTone
( -0.404) ( —0.485) ( —2.485) ( —2.520)
_ *% _ *%k . 1 . 1
12. NewsTone 0. 090 0. 086 0. 00 0.00
(-2.124) ( =1.995) (0.164) (0.204)
0. 056 0. 040
L. Gold
(0.565) (0.544)
L Treas 0.038 0.043
- reasiny (1.045) (1.365)
L. Exch 0.224 0. 241
- achange (1.410) (1.331)
0. 001 0. 001 0. 006 ** 0. 006 **
cons
- (1.274) (1.275) (2.485) (2.572)
Year FE Yes Yes Yes Yes
Month FE Yes Yes Yes Yes
Week FE Yes Yes Yes Yes
N 1158 1158 1156 1156
R? 0.018 0.021 0.016 0.019
L NN 1% 5% 10% .
Return NewsTone (1) (2) Dict-NT

(3) (4) BERT BERT-NT
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Table 7 Regression results of large language models trained on Chinese full-scale oil news corpora and those trained on domain-specific corpora
(1) (2) (3) (4)
FT-BERT-NT FT-BERT-NT VI-BERT-NT VI-BERT-NT
0. 059 *** 0. 059 *** 0. 059 *** 0. 059 ***
NewsTone
( 10. 100) (10.061) (11.310) (11.269)
L NewsT. -0.005 -0.005 -0. 007 *** -0.007 ***
. NewsTone
e ( -1.109) ( -1.179) ( -3.555) ( -3.625)
12. NewsTone -0. 006 -0. 006 -0.001 -0.001
( -2.176) (-2.186) ( -0.408) ( -0.421)
0. 056 0.077
L. Gold
’ (0.923) (1.293)
0. 033 0. 036
L. Treasury
reasury (1.398) (1.618)
0.116 0. 136
L. Exch
renange (0.678) (0.758)
cons -0.017*** -0.017 *** -0.0227 -0.0217
- ( -6.679) ( -6.656) ( -6.966) (-7.118)
Year FE Yes Yes Yes Yes
Month FE Yes Yes Yes Yes
Week FE Yes Yes Yes Yes
N 1155 1 154 1 156 1156
R 0.230 0.232 0.331 0.333
L NN 1% 5% 10%
Return NewsTone (1) (2) BERT
FT-BERT-NT (3) (4) BERT VI-BERT-NT
3.4 (1) (3)
2018 —2022
2003 —2024 15
2
(2) (4) R (R,).
( P
) 2024 3 t=P+1 P+2
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Table 8 Out-of-sample prediction results of large language models trained on full-scale oil news corpora and those trained on domain-specific Corpora
(1) (2) (3) (4)
FT-BERT-NT FT-BERTNT VI-BERT-NT VI-BERT-NT
0. 030 *** 0. 049 *** 0. 059 *** 0. 059 ***
NewsTone
(7.921) (3.956) (19.094) (6.221)
0. 047 *** 0.022" 0.018*** 0.018**
L. NewsTone
(11.526) (1.711) (4.761) (2.020)
-0.015™ -0.018 -0.024 -0.0327*
L2. NewsTone
(-3.797) ( -1.570) ( -6.667) ( —-3.656)
0. 103 0.316 0.043 0.390
L. Gold
(1.174) (1.201) (0.502) (1.577)
0. 036 0. 130 0. 006 0.179
L. Treasury
(1.094) (0.585) (0.185) (0.786)
0.135 0.330 0.024 0. 090
L. Exchange
(1.001) (0.672) (0.183) (0.185)
-0.0327 -0.0377 -0.033 % -0.033***
_cons
( -9.344) ( -3.224) ( —11.090) ( —3.466)
Year FE Yes Yes Yes Yes
Month FE Yes Yes Yes Yes
Week FE Yes Yes Yes Yes
N 1 447 289 1 447 289
R? 0.168 0.125 0.266 0.236
R?, 0.030 0.096
L N N 1%\ 5% 10%
Return NewsTone (1) (2) BERT
FT-BERTNT (3) (4) BERT VI-BERT-NT
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9

Table 9 Results of mediating effect test

Attention
(1) (2) (3) (4) (5)
Return Baidulndex Click Post Comment
L VI-BERTNT 0.036*** -2.236™ -0. 406 *** -0. 393 *** -0. 524
(8.851) ( -3.958) ( -3.614) ( -3.635) ( =3.104)
L Cold 0.022 10. 807 0.532 0.928 2.431
(0.231) (0.934) (0.192) (0.375) (0. 626)
L. Treasury 0.019 2. 696 1. 447 0. 754 0. 583
(0.541) (0. 683) (1.417) (0. 805) (0. 388)
L Brehange 0. 166 30. 388 7.569" 9. 943 ** 14, 524
(1.115) (2.041) (1.880) (2.415) (2.702)
-0.021 *** 1. 400 9. 897 7 3. 1357 3.4107%
- ( =7.893) (3.652) (138.727) (45.732) (31.840)
Year FE Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes
Week FE Yes Yes Yes Yes Yes
N 1159 1159 1 151 1151 1151
R? 0.090 0.366 0.564 0.369 0.426
L N N 1%\ 5% 10%
Q_(NewsTone, F,_|) =ay(71) +
o, (1) Controls, | +¢&, (6)
Q_(Return, F,\) =By(7) +B,( 1) xNewsTone,_, +
v(7) x Controls,,, +¢&,  (7)
Q.( NewsTone, F, ;) (F._)
CoVaR c (01)
CoVaR
Q.( Return,  F,_,) (F.)
re(0 1)
o . NewsTone,_,
) CoVaR Controls,_,
5%
VaR,(q) = a, + a,Controls,_, (8)
CoVaR,(q) =B, +B,VaR,( q) +B;Controls,_,
(9)
ACoVaR

ACoVaR,(q) =CoVaR,(q) —CoVaR,(50%)

(10)
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ACoVaR 10
10 ACoVaR
Table 10 Statistics summary of ACoVaR
Mean SD Min Median Max
-0.005 2
ACoVaR1 1159 0. 001 -0.009 5 -0.005 2 0.000 0
-0.013 6 0.003 1
0. 000 4
ACoVaR2 1 159 0. 000 0.000 2 0. 000 4 0. 000 5
-0.004 7 0.005 3
-0.023 8
ACoVaR3 1 159 0. 000 -0.027 8 -0.023 8 -0.019 8
-0.0285 -0.0190
-0.0220
ACoVaR4 1 159 0. 001 -0.026 5 -0.0220 -0.017 0
-0.0294 -0.0145
ACoVaR1 ; ACoVaR2
; ACoVaR3
; ACoVaR4
3 Mean 95%
4 ACoVaR
Fig.4 Crude oil futures market returns in four tones of ACoVaR
10 4 ( ACoVaR3)
ACoVaR ( ACoVaR1)

(ACoVaR2)

53 54
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Crude oil news tone and futures market returns: An integrated approach

based on large language models and domain-specific lexicons
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Abstract: The verticalization of large language models ( LLMs) has become an important trend. In highly spe—
cialized and cross-market contexts such as crude oil futures general-purpose LLMs struggle to accurately in—
terpret domain-specific terminology and complex semantics and they are prone to look-ahead bias. This paper
proposes an integrated approach that combines LLMs with a domain-specific sentiment lexicon to measure the
tone of crude oil news. By integrating the prior knowledge of a domain lexicon with the semantic understanding
of LLMs the proposed method enhances both the interpretability and predictive power of tone measures. Spe—
cifically based on 93 004 Chinese and English crude oil news articles from InfoBank and Factiva between
2018 and 2022 this study constructs a vertical domain lexicon refines high signal-to-noise corpora performs
domain-specific pretraining on a general BERT model and applies weakly supervised fine-tuning guided by fu-
tures return signs to generate an integrated tone index. Empirical results show that the tone measure derived
from the proposed method significantly outperforms dictionary-based and general LLM methods in explaining
and predicting Shanghai crude oil futures returns. Robustness tests confirm consistent results and the method
also exhibits superior out-of-sample predictive performance for 2023 ~2024. Further analysis reveals that the
impact of news tone on crude oil futures returns is transmitted through investor attention as a mediating chan—
nel and under the integrated framework this mechanism aligns closely with economic logic in both direction
and significance. Moreover the risk spillover analysis indicates that the integrated tone measure effectively
captures the tailsisk transmission from international news sentiment to China’s crude oil futures market. This
study contributes by proposing a reproducible vertical application framework for financial large language mod-
els revealing the dual role of news tone in market return formation and risk transmission and providing new
quantitative tools for risk identification and policy formulation in the crude oil futures market.

Key words: news tone; large language model; domain-specific lexicon; integrated method; domain-adapted

BERT model



