Appendix II: Supplementary Analyses Results 
Robust Tests
In this section, we will disclose robust tests that were not disclosed in the main text.
[bookmark: OLE_LINK5]Alternative measures of dependent variable. As outlined in the main text, this section is dedicated to refining the measurement of our dependent variable. We have opted to employ two metrics to gauge the extent of corporate philanthropy: the ratio of charitable donations to total assets and the absolute value of charitable donations. The updated results, as detailed in Table 8, demonstrate that both the primary and moderating effects are consistent with our initial findings after this adjustment in measurement. This consistency suggests that the methodological shift in how we measure the dependent variable does not substantially affect the overall conclusions drawn from this study.
---------------------------
Insert Table 8 here
---------------------------
[bookmark: OLE_LINK6]Exclusion of year fixed effect. Considering the characteristics of the Zodiac variable, the inclusion of year fixed effects in the regression may lead to the absorption of the Zodiac's effect. Therefore, in this section, we exclude year fixed effects and only consider firm fixed effects. 
The regression results excluding year fixed effects are shown in Table 9, indicating that the inclusion or exclusion of year fixed effects does not substantially alter the conclusions of this study.
---------------------------
Insert Table 9 here
---------------------------
[bookmark: OLE_LINK1]Alternative control variables. Referring to studies on charitable giving (Brammer & Millington, 2008; Zhang et al., 2010; Ye & Zhang, 2011; Chin et al., 2013; Jia & Zhang, 2015; Liang & Renneboog, 2017; Liu et al., 2018; Dong et al., 2021), we have incorporated the following control variables in our robustness checks for this section. The newly added control variables include cash ratio (Cash), independent directors, the proportion of independent directors (IDs), proportion of equity held by the top five shareholders (Share concentration), shareholding ratio of institutional investors (Institutional ownership), CEO duality (Dual), CEO ownership (CEO share), Herfindahl-Hirschman Index (HHI). As shown in Table 10, variations in the control variables did not precipitate significant changes in the conclusions drawn from this study, indicating that our research conclusions are relatively robust.
---------------------------
Insert Table 10 here
---------------------------
Including additional fixed effects. Building upon our initial specification that controlled for firm and year fixed effects, we have incorporated additional CEO-specific and industry fixed effects into our model. The results, as detailed in Table 11, demonstrate that our findings are robust to the inclusion of these controls. Specifically, the estimates remain consistent with our baseline results, suggesting that our conclusions are not sensitive to the incorporation of these additional fixed effects
---------------------------
Insert Table 11 here
---------------------------
LASSO. we conducted a supplementary examination using the post double-selection least absolute shrinkage and selection operator (LASSO) suggested by Frank and Friedman (1993) & Tibshirani (1996). This approach, which Belloni et al. (2014) describe, employs machine learning to determine regression coefficients that optimize the trade-off between residual sum of squares and a penalty for the number of variables. By selectively including variables, LASSO helps to prevent overfitting and distills the model to its most essential elements. Employing the “pdslasso” command in STATA 17, which accommodates for firm-level clustered standard errors, we found that CEO’s zodiac year still plays a significant role in a firm's charitable donation (β= 0.003, p<0.1). These findings reinforce our initial hypotheses and highlight the importance of zodiac belief of CEO in their decision of donation.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Robustness of inference to replacement method. We also sought to mitigate potential omitted variable bias, or the possibility that some unobserved variable that is correlated with both our dependent and independent variables is driving the relationships we observe. We used the robustness of inference to replacement (RIR) method for this purpose (Xu et al., 2019; Busenbark et al., 2022). The RIR provides an estimate of the number of observations included in our analysis that would have to be overturned by a confounding variable to invalidate a given inference (Xu et al., 2019; Frank et al., 2021). we considered omitted variable bias by employing the RIR method with the instruction “konfound” in STATA 17. The results indicate that to render the inference of the main effect invalid, 44.40% of Donation and Zodiac is caused by bias, that is, to invalidate the conclusion, 44.40% (6089) of the cases must be replaced by cases with zero effect, which demonstrates strong robustness with reference to current literature (Harrison et al., 2024). Namely, these results suggest that the primary relationship between zodiac year and charitable donation is robust, with RIR values indicating high resistance to potential confounding variables (Harrison et al., 2024).
[bookmark: OLE_LINK4][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Stability of coefficient estimation. To evaluate the robustness of the coefficient estimation, following Donohoe et al. (2022), we scrutinized the potential influence of omitted variables on the primary effect coefficients. This analysis was conducted utilizing the “psacalc2” command in STATA 17. The delta of Zodiac remained within an acceptable threshold (δ= -2.59), which indicated that the inclusion of omitted variables did not markedly change the directionality of the main effects (Satyanath et al., 2017)
Addressing autocorrelation, cross-sectional correlation, and heteroskedasticity. To address potential issues of autocorrelation, cross-sectional correlation, and heteroskedasticity in the data, we adopted Driscoll-Kraay standard error (Driscoll & Kraay, 1998) to re-estimate the main and moderating effects (with “xtscc” in STATA 17) .The regression results in Table 12 were consistent with those presented in Tables 4, indicating that these issues are not likely to cause significant changes in the results of this study.
---------------------------
Insert Table 12 here
---------------------------
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Endogeneity Test
In this section, we will disclose endogeneity tests that were not reported in the main text.
[bookmark: OLE_LINK7]Heckman test. As previously mentioned, in this section we will examine whether the potential sample selection bias resulting from the disclosure of charitable donation amounts and the label as ST* PT* will have a significant impact on the conclusions of this paper. We will employ the Heckman test to address this issue. The results, presented in Table 13, indicate that the potential sample selection bias does not lead to significant changes in the results of this study, suggesting that the conclusions drawn are relatively robust.
---------------------------
Insert Table 13 here
---------------------------

Post Hoc Test
We disclose the results of the post hoc test in this section, which were not previously disclosed in the main text.
[bookmark: OLE_LINK8]An examination of the anticipatory and lagged effects of zodiac belief. We have investigated the impact of the lagged and leading zodiac variables on current-period charitable donations. As shown in Table 14, the influence of both lagged and leading Zodiac on charitable donations is statistically insignificant. This suggests that the effect is confined to the year of the zodiac itself.
---------------------------
Insert Table 14 here
---------------------------
Differences in CEO’s background. As discussed in the main text, based on the work experience and educational background of CEOs, we have identified some CEOs as having a STEM background. In this section, we analyze the moderating effect of CEO’ s STEM background, and the results are presented in Table 15. The STEM background attenuates the positive impact of the CEO's zodiac year belief on charitable donations.
---------------------------
Insert Table 15 here
---------------------------
Taking chairperson’ s zodiac year into consideration. Table 16 presents the detailed results of our multi-level mixed-effects models (HLM) analysis. These models decompose the variance in corporate philanthropy across different organizational levels, quantifying each level's explanatory proportion (e.g., industry, firm, and individual executive (CEO/chairman) levels). Notably, the CEO explains a higher proportion of variance in corporate philanthropy compared to the chairman.
As previously stated, in this section we have examined the effect of the chairman's zodiac year on charitable donations, as well as the combined effect of the CEO's and chairman's zodiac years on such donations. The results presented in Table 17 show that Zodiac_Chair represents the chairman's zodiac year, while Zodiac_Mix captures the joint zodiac year of both the CEO and the chairman. The impact of the chairman's zodiac year alone on charitable donations is not significant; however, the combined zodiac year of the chairman and the CEO has a significantly positive effect on charitable donations.
---------------------------
Insert Table 16 here
---------------------------
---------------------------
Insert Table 17 here
---------------------------
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	Table 8 Regression Results of Alternative Independent Variable

	Variables
	Donation (Ratio to Asset)
	Donation (Absolute)

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

	Zodiac
	0.002**
	0.002**
	0.002***
	[bookmark: _Hlk182691430]151,338.7**
	138,855.5*
	152,897.2**

	
	(0.001)
	(0.001)
	(0.001)
	(64,956.57)
	(64,549.56)
	(63,853.44 )

	Overconfidence
	
	0.001
	
	
	-103,058.8*
	

	
	
	(0.001)
	
	
	(54,709.56)
	

	Zodiac×Overconfidence
	
	-0.004**
	
	
	-418,315.2**
	

	
	
	(0.002)
	
	
	(184,926.5)
	

	CEO negative media coverage
	
	
	0.001
	
	
	162,305.7

	
	
	
	(0.001)
	
	
	(118,375.3)

	Zodiac×CEO negative media coverage
	
	
	0.006*
	
	
	453,173.6*

	
	
	
	(0.003)
	
	
	(248,057.1)

	Controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	13,713
	13,713
	13,713
	13,713
	13,713
	13,713

	Within R2
	0.012
	0.013
	0.012
	0.053
	0.054
	0.054

	Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively. Standard errors are reported in parentheses. We use clustered standard errors. For brevity, Controls refers to all control variables that are the same as those in Table 4, and only the variables of interest are retained.










	Table 9 Result of Exclusion of Year Fixed Effect

	Variables
	Donation

	
	(1)
	(2)
	(3)
	(4)

	Zodiac
	0.003**
	0.003**
	0.003**
	0.003**

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	Overconfidence
	
	0.000
	
	0.000

	
	
	(0.002)
	
	(0.002)

	Zodiac×Overconfidence
	
	-0.007*
	
	-0.006*

	
	
	(0.003)
	
	(0.003)

	CEO negative media coverage
	
	
	-0.001
	-0.001

	
	
	
	(0.003)
	(0.003)

	Zodiac×CEO negative media coverage
	
	
	0.014*
	0.014*

	
	
	
	(0.007)
	(0.007)

	Controls
	Yes
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes

	Year FE
	NO
	NO
	NO
	NO

	Observations
	13,713
	13,713
	13,713
	13,713

	Within R2
	0.019
	0.019
	0.019
	0.019

	Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively. Standard errors are reported in parentheses. We use clustered standard errors. For brevity, Controls refers to all control variables that are the same as those in Table 4, and only the variables of interest are retained.




	Table 10 Full Sample Regression Results with Alternative Control Variables

	Variables
	Donation

	
	(1)
	(2)
	(3)
	(4)
	(5)

	Zodiac
	
	0.004***
	0.004***
	0.004***
	0.004***

	
	
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	Overconfidence
	
	
	-0.001
	
	-0.001

	
	
	
	(0.002)
	
	(0.002)

	Zodiac×Overconfidence
	
	
	-0.007*
	
	-0.006*

	
	
	
	(0.003)
	
	(0.003)

	CEO negative media coverage
	
	
	
	0.001
	0.001

	
	
	
	
	(0.002)
	(0.002)

	Zodiac×CEO negative  media coverage
	
	
	
	0.014*
	0.013*

	
	
	
	
	(0.007)
	(0.007)

	Firm size
	0.004*
	0.004*
	0.004*
	0.004*
	0.004*

	
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)

	Current assets
	-0.002
	-0.002
	-0.002
	-0.002
	-0.002

	
	(0.009)
	(0.009)
	(0.009)
	(0.009)
	(0.009)

	Leverage
	-0.046***
	-0.046***
	-0.046***
	-0.046***
	-0.046***

	
	(0.010)
	(0.010)
	(0.010)
	(0.010)
	(0.010)

	Cash ratio
	-0.044
	-0.045
	-0.045
	-0.046
	-0.046

	
	(0.156)
	(0.156)
	(0.155)
	(0.156)
	(0.155)

	Institutional ownership
	0.007
	0.007
	0.007
	0.007
	0.007

	
	(0.006)
	(0.006)
	(0.006)
	(0.006)
	(0.006)

	EPS
	0.024**
	0.024**
	0.024**
	0.024**
	0.024**

	
	(0.010)
	(0.010)
	(0.010)
	(0.010)
	(0.010)

	growth
	-0.005***
	-0.005***
	-0.005***
	-0.005***
	-0.005***

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	Firm age
	0.001
	0.001
	0.001
	0.001
	0.001

	
	(0.011)
	(0.011)
	(0.011)
	(0.011)
	(0.011)

	Board size
	0.000
	0.000
	0.000
	0.000
	0.001

	
	(0.008)
	(0.008)
	(0.008)
	(0.008)
	(0.008)

	Management size
	0.003
	0.003
	0.003
	0.003
	0.002

	
	(0.004)
	(0.004)
	(0.004)
	(0.004)
	(0.004)

	IDs
	-0.009
	-0.009
	-0.009
	-0.009
	-0.009

	
	(0.005)
	(0.005)
	(0.005)
	(0.005)
	(0.005)

	Share concentration
	-0.002
	-0.002
	-0.002
	-0.002
	-0.002

	
	(0.007)
	(0.007)
	(0.007)
	(0.007)
	(0.007)

	Tobin’s Q
	-0.001
	-0.001
	-0.001
	-0.001
	-0.001

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)




	Table 10 (Continue)

	Penalty
	-0.001
	-0.001
	-0.001
	-0.001
	-0.001

	
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)

	CEO’s age
	-0.001
	-0.000
	-0.001
	-0.001
	-0.001

	
	(0.009)
	(0.009)
	(0.009)
	(0.009)
	(0.009)

	CEO share
	0.023
	0.023
	0.023
	0.023
	0.023

	
	(0.031)
	(0.031)
	(0.031)
	(0.031)
	(0.031)

	Dual
	-0.002
	-0.002
	-0.002
	-0.002
	-0.002

	
	(0.003)
	(0.003)
	(0.003)
	(0.003)
	(0.003)

	HHI
	-0.010
	-0.010
	-0.010
	-0.010
	-0.010

	
	(0.009)
	(0.009)
	(0.009)
	(0.009)
	(0.009)

	GDP
	0.011
	0.011
	0.010
	0.011
	0.011

	
	(0.029)
	(0.029)
	(0.029)
	(0.029)
	(0.029)

	Marketization
	0.001
	0.001
	0.001
	0.001
	0.001

	
	(0.002)
	(0.002)
	(0.002)
	(0.002)
	(0.002)

	Constant
	-0.053
	-0.054
	-0.055
	-0.054
	-0.055

	
	(0.069)
	(0.070)
	(0.070)
	(0.070)
	(0.070)

	Firm FE
	Yes
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	13,713
	13,713
	13,713
	13,713
	13,713

	Within R2
	0.011
	0.011
	0.011
	0.012
	0.012

	Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively. Standard errors are reported in parentheses. We use clustered standard errors.




	Table 11 Result with Inclusion of Additional Fixed Effect

	Variables
	Donation

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

	Zodiac
	0.004***
	0.004***
	0.004***
	0.004***
	0.004***
	0.004***

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	Overconfidence
	
	-0.001
	
	
	-0.001
	

	
	
	(0.002)
	
	
	(0.002)
	

	Zodiac×Overconfidence
	
	-0.007*
	
	
	-0.009*
	

	
	
	(0.003)
	
	
	(0.004)
	

	CEO negative media coverage
	
	
	-0.001
	
	
	-0.001

	
	
	
	(0.002)
	
	
	(0.002)

	Zodiac×CEO negative media coverage
	
	
	0.014*
	
	
	0.017*

	
	
	
	(0.007)
	
	
	(0.008)

	Controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry FE
	Yes
	Yes
	Yes
	No
	No
	No

	CEO FE
	No
	No
	No
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	13,713
	13,713
	13,713
	13,044
	13,044
	13,044

	Within R2
	0.010
	0.010
	0.011
	0.007
	0.007
	0.007

	Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively. Standard errors are reported in parentheses. We use clustered standard errors. For brevity, Controls refers to all control variables that are the same as those in Table 4, and only the variables of interest are retained.






	Table 12 Regression Results with Driscoll-Kraay Standard Errors

	Variables
	Donation

	
	(1)
	(2)
	(3)
	(4)

	Zodiac
	0.004***
	0.004***
	0.004***
	0.004***

	
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	Overconfidence
	
	-0.001
	
	-0.001

	
	
	(0.002)
	
	(0.002)

	Zodiac×Overconfidence
	
	-0.007***
	
	-0.006***

	
	
	(0.002)
	
	(0.002)

	CEO negative media coverage
	
	
	-0.001
	-0.000

	
	
	
	(0.002)
	(0.002)

	Zodiac×CEO negative media coverage
	
	
	0.014**
	0.013**

	
	
	
	(0.005)
	(0.005)

	Controls
	Yes
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes

	Observations
	13,713
	13,713
	13,713
	13,713

	Within R2
	0.052
	0.052
	0.053
	0.053

	Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively. Standard errors are reported in parentheses. We use clustered Driscoll-Kraay Standard Errors. For brevity, Controls refers to all control variables that are the same as those in Table 4, and only the variables of interest are retained.












	Table 13 Results of Heckman Test

	Variables
	Donation

	
	(1)
	(2)
	(3)

	Zodiac
	0.003**
	0.004***
	0.004**

	
	(0.001)
	(0.001)
	(0.002)

	IMR1
	
	0.034
	

	
	
	(0.027)
	

	IMR2
	
	
	0.011

	
	
	
	(0.024)

	Controls
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes

	Within R2
	0.010
	0.011
	0.007

	Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively. Standard errors are reported in parentheses. We use clustered standard errors. For brevity, Controls refers to all control variables that are the same as those in Table 4, and only the variables of interest are retained. IMR1 is inverse Mills ratio for Donation_dummy, and IMR2 is inverse Mills ratio for ST_dummy.
























	Table 14 An Examination of the Anticipatory and Lagged Effects of Zodiac Belief

	Variables
	Donation

	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	L3.Zodiac
	-0.001
	
	
	
	
	
	

	
	(0.002)
	
	
	
	
	
	

	L2.Zodiac
	
	0.002
	
	
	
	
	

	
	
	(0.002)
	
	
	
	
	

	L.Zodiac
	
	
	-0.002
	
	
	
	

	
	
	
	(0.002)
	
	
	
	

	Zodiac
	
	
	
	0.004***
	
	
	

	
	
	
	
	(0.001)
	
	
	

	F.Zodiac
	
	
	
	
	0.001
	
	

	
	
	
	
	
	(0.001)
	
	

	F2.Zodiac
	
	
	
	
	
	0.001
	

	
	
	
	
	
	
	(0.002)
	

	F3.Zodiac
	
	
	
	
	
	
	-0.001

	
	
	
	
	
	
	
	(0.002)

	Controls
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	10,518
	11,583
	12,648
	13,713
	12,648
	11,583
	10,518

	Within R2
	0.004
	0.006
	0.009
	0.010
	0.005
	0.003
	0.002

	Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively. Standard errors are reported in parentheses. We use clustered standard errors. For brevity, Controls refers to all control variables that are the same as those in Table 4, and only the variables of interest are retained. L. Zodiac denotes the lagged Zodiac variable by one year, while F. Zodiac signifies the leading Zodiac variable by one year. The same notation applies to subsequent periods accordingly.





















	Table 15 Moderating Effect of STEM Background

	Variables
	Donation

	
	(1)
	(2)
	(3)

	Zodiac
	0.004***
	0.004***
	0.004***

	
	(0.001)
	(0.001)
	(0.001)

	STEM
	
	0.001
	0.001

	
	
	(0.002)
	(0.002)

	Zodiac×STEM
	
	
	-0.005*

	
	
	
	(0.002)

	Firm FE
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes

	Observations
	13,713
	13,713
	13,713

	Within R2
	0.010
	0.010
	0.010

	Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively. Standard errors are reported in parentheses. We use clustered standard errors. For brevity, Controls refers to all control variables that are the same as those in Table 4, and only the variables of interest are retained.














	Table 16 Variance Decomposition of Corporate Philanthropy by Organizational Level (ICC)

	Level of analysis
	(CEO-focused model)
	 (Chairman-focused model)

	Industry
	6.78%
	7.23%

	Firm
	22.45%
	20.45%

	CEO
	12.24%
	-

	Chairman
	-
	11.23%

	Residual
	58.54%
	61.09%

	Total variance explained by industry, firm, CEO/Chair effects
	41.46%
	38.91%

	Note: This table presents the intraclass correlation coefficients (ICC) for different levels of analysis, quantifying the proportion of total variance in corporate philanthropy attributable to industry, firm, and CEO/Chair effects.














	Table 17 Result of Chairman’s Zodiac Belief on Charitable Donation

	Variables
	Donation

	
	(1)
	(2)
	(3)

	Zodiac
	0.004***
	
	

	
	(0.001)
	
	

	Zodiac_Chair
	
	0.002
	

	
	
	(0.001)
	

	Zodiac_Mix
	
	
	0.003**

	
	
	
	(0.001)

	Controls
	Yes
	Yes
	Yes

	Firm FE
	Yes
	Yes
	Yes

	Year FE
	Yes
	Yes
	Yes

	Observations
	13,713
	13,713
	13,713

	Within R2
	0.010
	0.010
	0.010

	Note: ***, ** and * represent significance levels of 1%, 5%, and 10%, respectively. Standard errors are reported in parentheses. We use clustered standard errors. For brevity, Controls refers to all control variables that are the same as those in Table 4, and only the variables of interest are retained. Zodiac_Chair is the zodiac year of chairman, and the Zodiac_Mix are the zodiac year of CEO as well as chairman.








