
Supplementary Material:
ESG News based Public Sentiment, Media Attention, and Stock Price Crash Risk
This supplementary material reports the findings of additional and robustness tests discussed throughout the paper (Tables S1-S6). Table S1 conducts the path analysis using stock illiquidity as a mediating variable. Table S2 reports Propensity Score Matching (PSM) test results, evaluating whether sample selection bias affects our findings.  Table S3 calculates key variables of interest with a different interval and repeats the main results. Table S4 tests the long-term predictive power of ESG news sentiment and media attention on crash risk. Table S5 evaluates whether the main findings are stronger among subsamples of small and large firms. Lastly, Table S6 excludes 2020 and 2021 to remove the impact of COVID-19. 
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[bookmark: _Toc146784673]TABLE S1 
ESG News Sentiment, High Media Attention, and Stock Illiquidity 
	 
	NCSKEW
	DUVOL

	
	ILLIQUIDITY
	NCSKEW
	ILLIQUIDITY
	DUVOL

	Variable
	(1)
	(2)
	(3)
	(1)
	(2)
	(3)

	ESG_NS t
	0.0006
	
	-0.0029***
	0.0006
	
	-0.0028***

	HIGH_ESG_Buzz t
	-0.1703***
	
	0.0216
	-0.1706***
	
	0.0214

	ILLIQUIDITY t
	
	-0.0006
	-0.0003
	
	-0.0005
	-0.0003

	Controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Double clustered at the firm and time level
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry and Time Fixed Effects
	Yes
	Yes
	Yes
	No
	Yes
	Yes

	No. of observations
	31,610
	31,610
	31,610
	31,602
	31,602
	31,602

	Adjusted R2
	0.0113
	0.0078
	0.0104
	0.0113
	0.008
	0.0118

	Panel B: Path analysis on stock illiquidity

	
	NCSKEW
	
	DUVOL
	

	For ESG news sentiment
	Coefficient
	t-statistic
	Coefficient
	t-statistic

	Direct Path for stock illiquidity
	
	
	
	

	R[ESG_NS, CRASH_RISK]
	-0.0029***
	-5.93
	-0.0029***
	-6.36

	P[ESG_NS, CRASH_RISK]
	-0.0029***
	-5.6
	-0.0028***
	-5.9

	Mediated Path for stock illiquidity
	
	
	
	

	R[ESG_NS, CRASH–RISK] - P[ESG_NS, CRASH_RISK]
	-0.0001
	
	-0.0001
	

	
	
	
	
	

	Direct Path percentage [-0.0029/(-0.0029-0.0001)]
	97%
	
	96%
	

	Indirect Path Percentage [-0.0001/(-0.0029-0.0001)]
	3%
	
	4%
	

	
	
	
	
	

	For high media attention
	
	
	
	

	Direct Path for stock illiquidity
	
	
	
	

	R[HIGH_ESG _Buzz, CRASH_RISK]
	0.0339**
	2.10
	0.0357**
	2.43

	P[HIGH_ESG _Buzz, CRASH_RISK]
	0.0216
	1.27
	0.0214
	1.39

	Mediated Path for stock illiquidity
	
	
	
	

	R[HIGH_ESG _Buzz, CRASH–RISK] - P[HIGH_ESG _Buzz, CRASH_RISK]
	0.0123
	
	0.0143
	

	
	
	
	
	

	Direct Path percentage [0.0216/(0.0216+0.0123)]
	64%
	
	60%
	

	Indirect Path Percentage [0.0123/(0.0216+0.0123)]
	36%
	
	40%
	


This table reports the regression results of the additional analysis on the channel (i.e. stock illiquidity) through which ESG news sentiment and media attention affect crash risk. Stock illiquidity is measured by Amihud Illiquidity (Amihud, 2002). Panel A presents regression results for the effect of ESG news sentiment and media attention on stock illiquidity. In Model (1), we regress IILIQUIDITY on the ESG_NS and HIGH_ESG _Buzz. In Models (2)-(3), we regress crash risk (measured by NCSKEW and DUVOL) on ILLIQUIDITY, ESG_NS, and HIGH_ESG _Buzz to test the mediated path. Panel B reports path analyses of the link between ESG news sentiment and crash risk and high media attention and crash risk. The direct link and the link mediated by stock illiquidity are separately reported. R [ ] indicates regression coefficients and P [ ] indicates path coefficients. The indirect effects are estimated following Sobel (1982). Control variables are included but are not tabulated for brevity. All variables are defined in Table 1. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
Source: Authors’ own work 
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Propensity Score Matching - Balance Tests
	Panel A Balance tests (pre-matching)

	Variable
	Mean
	Mean Differences
	t-test

	
	Treated
	Control
	
	t-value
	p-value

	NCSKEW
	0.060
	0.052
	0.008
	0.460
	0.647

	DUVOL
	0.055
	0.051
	0.004
	0.800
	0.422

	DTURNOVER
	-0.412
	-0.431
	0.019
	-0.920
	0.357

	RET 
	-0.002
	-0.001
	-0.001
	7.450
	<.0001

	MB
	1.605
	1.595
	0.010
	13.470
	<.0001

	LNSIZE
	7.502
	8.720
	-1.219
	70.100
	<.0001

	SIGMA
	0.048
	0.040
	0.008
	-25.370
	<.0001

	LEV
	0.263
	0.267
	-0.005
	1.930
	0.053

	ROA
	0.007
	0.026
	-0.019
	12.270
	<.0001

	ANALYST
	1.865
	2.314
	-0.450
	54.420
	<.0001

	KURTOSIS
	1.703
	1.606
	0.098
	-3.130
	0.002

	CEO_CHAIR
	0.528
	0.565
	-0.037
	6.840
	<.0001

	INVESTOR_SENTIMENT
	-0.183
	-0.181
	-0.002
	0.550
	0.580

	N
	16,184
	17,875
	Total
	34,059

	
	
	
	
	
	 

	Panel B Balance tests (post-matching)

	Variable
	Mean
	Mean Differences
	t-test

	
	Treated
	Control
	
	t-value
	p-value

	NCSKEW
	0.063
	0.042
	0.022
	-3.700
	0.000

	DUVOL
	0.058
	0.042
	0.016
	-2.870
	0.004

	DTURNOVER
	-0.414
	-0.420
	0.006
	1.960
	0.050

	RET 
	-0.002
	-0.001
	-0.001
	1.350
	0.177

	MB
	1.614
	1.528
	0.086
	-1.210
	0.227

	LNSIZE
	7.521
	8.003
	-0.482
	-0.300
	0.766

	SIGMA
	0.048
	0.045
	0.003
	1.100
	0.273

	LEV
	0.263
	0.269
	-0.007
	1.440
	0.150

	ROA
	0.007
	0.013
	-0.006
	-0.190
	0.849

	ANALYST
	1.872
	2.065
	-0.193
	0.610
	0.540

	KURTOSIS
	1.704
	1.714
	-0.009
	1.580
	0.113

	CEO_CHAIR
	0.529
	0.544
	-0.015
	0.120
	0.906

	INVESTOR_SENTIMENT
	-0.183
	-0.184
	0.001
	0.400
	0.688

	N
	16,080
	8,067
	Total
	24,147


This table presents the results of the balance tests between the treated and control groups. The treated group includes the observations with negative ESG news sentiment and the controlled group includes observations with positive ESG news sentiment. Panel A (B) reports balance tests before (after) the propensity score matching. All variables are defined in Table 1.
Source: Authors’ own work 
TABLE S3 
Regressions for Longer-run Windows of Crash Risk - One-period, Two-period, and Three-period
	Panel A: Regression Model for Longer-run Windows

	 
	NCSKEW
	DUVOL

	
	One-period
	Two-period
	Three-period
	One-period
	Two-period
	Three-period

	Variable
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	ESG_NS t-2
	-0.0016***
	
	
	-0.0014***
	
	

	∆ ESG_NS t-2 to t-1
	-0.0057***
	
	
	-0.0053***
	
	

	ESG_Buzz t-2
	-0.0048
	
	
	-0.0076
	
	

	∆ ESG_Buzz t-2 to t-1
	0.0756***
	
	
	0.0444***
	
	

	ESG_NS t-3
	
	-0.0017***
	
	
	-0.0015***
	

	∆ ESG_NS t-3 to t-1
	
	-0.0034***
	
	
	-0.0031***
	

	ESG_Buzz t-3
	
	-0.0116*
	
	
	-0.0151**
	

	∆ ESG_Buzz t-3 to t-1
	
	0.0524***
	
	
	0.0358***
	

	ESG_NS t-4
	
	
	-0.0018***
	
	
	-0.0016***

	∆ ESG_NS t-4 to t-1
	
	
	-0.0030***
	
	
	-0.0028***

	ESG_Buzz t-4
	
	
	-0.0142*
	
	
	-0.0185***

	∆ ESG_Buzz t-4 to t-1
	
	
	0.0347***
	
	
	0.0269**

	Controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Double clustered at the firm and time level
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry and Time Fixed Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	No. of observations
	34,061
	30,965
	28,016
	34,051
	30,963
	28,014

	Adjusted R2
	0.0117
	0.0091
	0.0109
	0.0129
	0.0091
	0.0125


This table reports the regression results of the model for longer-run windows of crash risk. Models (1) and (4) present the results of one-period lagged plus differences in ESG news sentiment and media attention. Models (2) and (5) present the results of two-period lags plus differences in ESG news sentiment and media attention. Models (3) and (6) in this table present the results of three-period lags plus differences in ESG news sentiment and media attention. The dependent variables in Models 1,2,3 and 4,5,6 in this table are the crash risk measures, NCSKEW and DUVOL, respectively. All variables are defined in Table 1. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
Source: Authors’ own work 








[bookmark: _Toc146784679]TABLE S4 
The Impact of ESG News Sentiment and High Media Attention for ESG News on Crash Risk Measured Annually
	 
	NCSKEW
	DUVOL

	Variable
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	ESG_NS t
	-0.0031***
	-0.0035***
	-0.0021**
	-0.0027***
	-0.0031***
	-0.0019***

	HIGH_ESG_Buzz t
	
	0.0447**
	0.1663**
	
	0.0335**
	0.1221**

	HIGH_ESG_Buzz t  x ESG_NS t
	
	
	-0.0022*
	
	
	-0.0017*

	ESGP t-1 
	-0.0004
	-0.0005
	-0.0006
	-0.0003
	-0.0003
	-0.0004

	CRASH_RISK t-1
	0.0094
	0.0096
	0.0084
	-0.0063
	-0.0061
	-0.0083

	DTURNOVER t-1
	0.1202***
	0.1216***
	0.1336***
	0.0685***
	0.0696***
	0.0827***

	RET t-1
	15.6966***
	15.7685***
	15.8099***
	11.5428***
	11.5964***
	11.5781***

	MB t-1
	0.0022**
	0.0022**
	0.0022**
	0.0014**
	0.0014**
	0.0014**

	LNSIZE t-1
	0.0425***
	0.0387***
	0.0446***
	0.0341***
	0.0313***
	0.0376***

	SIGMA t-1
	2.1146***
	1.9945***
	1.9039***
	1.7259***
	1.6360***
	1.5489***

	LEV t-1
	-0.0532
	-0.0549
	-0.0636
	-0.0370
	-0.0383
	-0.0466

	ROA t-1
	0.3888***
	0.3967***
	0.4017***
	0.3361***
	0.3420***
	0.3479***

	ANALYST t-1
	0.0029
	0.0011
	0.0040
	-0.0032
	-0.0045
	-0.0009

	KURTOSIS t-1
	-0.0007
	-0.0008
	-0.0011
	-0.0012
	-0.0013
	-0.0016

	CEO_CHAIR t-1
	-0.0269
	-0.0264
	-0.0247
	-0.0094
	-0.0090
	-0.0075

	INVESTOR_SENTIMENT
	-0.0423
	-0.0407
	-0.0971***
	0.0164
	0.0176
	-0.0436

	Constant
	-0.0699
	-0.0160
	-0.1385
	-0.0428
	-0.0025
	-0.1151*

	Double clustered at the firm and time level
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry and Time Fixed Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	No. of Firm-Year observations
	15,904
	15,904
	15,904
	15,903
	15,903
	15,903

	Adjusted R2
	0.0175
	0.0177
	0.0186
	0.0206
	0.0208
	0.0226


This table presents the regression results of the impact of ESG news sentiment and high media attention on crash risk. In this table crash risk measures (and all corresponding variables) are calculated on annual intervals. The dependent variables in Models 1,2,3 and 4,5,6 in this table are the crash risk measures, NCSKEW and DUVOL, respectively. All variables are defined in Table 1. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
Source: Authors’ own work 







TABLE S5 
Large-Cap vs. Small-Cap
	 
	NCSKEW
	DUVOL

	
	(1)
	(2)

	Variable
	Full-Sample
	Large-cap
	Small-cap
	Full-Sample
	Large-cap
	Small-cap

	ESG_NS t
	-0.0020***
	-0.0027**
	-0.0025***
	-0.0016**
	[bookmark: _Hlk140439587]-0.0030***
	-0.0026***

	HIGH_ESG_Buzz t
	0.1457**
	0.0623
	0.1917**
	0.1260**
	0.0295
	0.1621**

	HIGH_ESG_Buzz t  x ESG_NS t
	-0.0019**
	0.0000
	-0.0028*
	-0.0019**
	0.0006
	-0.0023*

	ESGP t-1 
	-0.0007
	-0.0005
	0.0002
	-0.0012***
	-0.0007
	0.0001

	CRASH_RISK t-1
	-0.0072
	0.0080
	-0.0032
	-0.0145*
	-0.0003
	0.0006

	DTURNOVER t-1
	0.1110***
	0.0648***
	0.1516***
	0.1178***
	0.0530***
	0.1430***

	RET t-1
	5.7044***
	14.1051***
	3.6996***
	4.8988***
	13.3572***
	3.5060***

	MB t-1
	0.0025***
	0.0016*
	0.0037***
	0.0023***
	0.0013*
	0.0038***

	LNSIZE t-1
	0.0482***
	0.0027
	0.1160***
	0.0585***
	-0.0001
	0.1182***

	SIGMA t-1
	-0.1575
	-2.0978***
	0.7695**
	-0.2900
	-1.6682***
	0.8860**

	LEV t-1
	-0.0127
	0.1086**
	-0.1416***
	-0.0154
	0.1022**
	-0.1266***

	ROA t-1
	-0.1422**
	0.0145
	-0.2271***
	-0.1111*
	0.0222
	-0.2012***

	ANALYST t-1
	-0.0109
	-0.0085
	-0.0560***
	-0.0067
	-0.0068
	-0.0687***

	KURTOSIS t-1
	0.0041
	0.0035
	0.0028
	0.0010
	-0.0001
	0.0000

	CEO_CHAIR t-1
	-0.0012
	-0.0007
	-0.0005
	0.0052
	0.0014
	0.0082

	INVESTOR_SENTIMENT
	-0.1284***
	0.0259
	-0.2595***
	-0.2282***
	0.0724*
	-0.1897***

	Constant
	-0.1129*
	0.3674***
	-0.5272***
	-0.2125***
	0.3930***
	-0.5195***

	Double clustered at the firm and time level
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry and Time Fixed Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	No. of observations
	34,061
	17,711
	16,350
	34,051
	17,704
	16,347

	Adjusted R2
	0.0106
	0.01
	0.0145
	0.0120
	0.0113
	0.0154


This table reports regression results for the large-cap and small-cap subsample analysis on crash risk. The dependent variables in Models (1) and (2) in this table are the crash risk measures, NCSKEW and DUVOL, respectively. All variables are defined in Table 1. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
Source: Authors’ own work 


















[bookmark: _Toc143111000]TABLE S6 
Robustness Tests – Without COVID-19 Period
	 
	NCSKEW
	DUVOL

	Variable
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	ESG_NS t
	-0.0024***
	-0.0024***
	-0.0018**
	-0.0021***
	-0.0021***
	-0.0017**

	HIGH_ESG_Buzz t
	
	0.0052
	0.1555**
	
	0.0043
	0.1400**

	HIGH_ESG_Buzz t  x ESG_NS t
	
	
	-0.0020*
	
	
	-0.0017*

	ESGP t-1 
	-0.0004
	-0.0004
	0.0000
	-0.0007*
	-0.0007*
	-0.0003

	CRASH_RISK t-1
	-0.0019
	-0.0019
	-0.0002
	-0.0082
	-0.0082
	-0.0054

	DTURNOVER t-1
	0.0934***
	0.0934***
	0.0757***
	0.0859***
	0.0860***
	0.0675***

	RET t-1
	7.5876***
	7.5915***
	7.6991***
	6.8470***
	6.8497***
	7.0460***

	MB t-1
	0.0028***
	0.0028***
	0.0030***
	0.0027***
	0.0027***
	0.0029***

	LNSIZE t-1
	0.0608***
	0.0603***
	0.0463***
	0.0615***
	0.0610***
	0.0466***

	SIGMA t-1
	1.7576***
	1.7443***
	1.9947***
	1.7688***
	1.7575***
	2.0324***

	LEV t-1
	0.0113
	0.0111
	0.0195
	0.0159
	0.0158
	0.0250

	ROA t-1
	-0.1092
	-0.1082
	-0.1180
	-0.0980
	-0.0971
	-0.1074

	ANALYST t-1
	0.0094
	0.0092
	-0.0038
	0.0066
	0.0064
	-0.0069

	KURTOSIS t-1
	-0.0027
	-0.0027
	-0.0025
	-0.0059**
	-0.0059**
	-0.0056**

	CEO_CHAIR t-1
	0.0087
	0.0087
	0.0087
	0.0124
	0.0125
	0.0123

	INVESTOR_SENTIMENT
	-0.1345**
	-0.1338**
	-0.0003**
	-0.1234**
	-0.1228**
	0.0160**

	Constant
	-0.2751***
	-0.2686***
	-0.2078***
	-0.2855***
	-0.2799***
	-0.2081***

	Double clustered at the firm and time level
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry and Time Fixed Effects
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	No. of observations
	27,979
	27,979
	27,979
	27,971
	27,971
	27,971

	Adjusted R2
	0.0118
	0.0118
	0.0087
	0.0138
	0.0138
	0.0097


This table presents the regression results for the impact of ESG news sentiment and high media attention on crash risk after excluding the COVID-affected years, 2020 and 2021. The dependent variables in Models 1,2,3 and 4,5,6 in this table are the crash risk measures, NCSKEW, and DUVOL respectively. All variables are defined in Table 1. ***, **, and ** indicate statistical significance at the 1%, 5%, and 10% levels, respectively.	
Source: Authors’ own work 
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