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Appendix 1
Tab.1                Distribution of the company's geographical provinces
	Province / Region
	Quantity
	Percentage

	Shanghai
	1831
	7.50%

	Yunnan
	259
	1.06%

	Inner Mongolia
	198
	0.81%

	Beijing
	2399
	9.83%

	Jilin
	259
	1.06%

	Sichuan
	804
	3.29%

	Tianjin
	344
	1.41%

	Ningxia Hui
	70
	0.29%

	Anhui
	804
	3.29%

	Shandong
	1511
	6.19%

	Shanxi
	240
	0.98%

	Guangdong
	3917
	16.05%

	Guangxi Zhuang
	211
	0.86%

	Xinjiang
	300
	1.23%

	Jiangsu
	2542
	10.41%

	Jiangxi
	446
	1.83%

	Hebei
	432
	1.77%

	Henan
	632
	2.59%

	Zhejiang
	2989
	12.24%

	Hainan
	128
	0.52%

	Hubei
	658
	2.70%

	Hunan
	699
	2.86%

	Gansu
	189
	0.77%

	Fujian
	886
	3.63%

	Tibet
	104
	0.43%

	Guizhou
	184
	0.75%

	Liaoning
	454
	1.86%

	Chongqing
	333
	1.36%

	Shaanxi
	357
	1.46%

	Qinghai
	67
	0.27%

	Heilongjiang
	165
	0.68%






Appendix 2
Tab.2                  Distribution of the company's industry sectors
		           Industry



	Quantity
	Percentage

	Agriculture, Forestry, Animal Husbandry and Fishery
	288
	1.18%

	Mining 
	648
	2.65%

	Manufacturing
	16134
	66.09%

	Production and Supply of Electricity, Heat, Gas and Water
	705
	2.89%

	Construction
	603
	2.47%

	Wholesale and Retail Trade
	1104
	4.52%

	Transportation, Storage and Postal Services
	679
	2.78%

	Accommodation and Catering Services
	85
	0.35%

	Information Transmission, Software and Information Technology Services
	1784
	7.31%

	Real Estate
	899
	3.68%

	Leasing and Business Services
	292
	1.20%

	Scientific Research and Technical Services
	297
	1.22%

	Water Conservancy, Environment and Public Facilities Management
	350
	1.43%

	Resident Services, Repairs and Other Services
	8
	0.03%

	Education
	36
	0.15%

	Health and Social Work
	65
	0.27%

	Culture, Sports and Entertainment
	312
	1.28%

	Integrated (Mixed) Industries
	123
	0.50%













Appendix 3
	Tab.3                            Variable Definition 

	Variable type
	variable symbol
	variable name
	Variable Definition

	Explained Variable
	lnPatent
	Total amount of innovation
	The total count of enterprise-filed applications for invention, utility model, and design patents in the year they were submitted.

	
	lnPatent1
	Quality of Innovation
	In line with the originality criterion, innovation quality is measured by taking the natural logarithm of one plus the number of invention patent applications submitted by a firm in a given filing year.

	Explanatory Variable
	Coz1
	Common institutional 
owner dummy variable
	At the quarterly level, a firm is identified as having a common institutional owner (coded as 1) if the proportion of shares held by institutional investors—both in the firm itself and in other firms within the same industry—relative to the total shares outstanding is greater than or equal to 5%; otherwise, the variable is assigned a value of 0.

	
	Coz2
	Level of common institutional owner linkages
	Listed companies are simultaneously held by 
several common institutional owner organizations

	
	Coz3
	Proportion of common 
owner owners
	Proportion of listed companies that are institutionally owned by all common institutional owners

	control variable
	Age
	Age of business
	Time to first lPO public listing

	
	Lev
	gearing
	Total liabilities / Total assets

	
	Growth
	Corporate Growth
	Value added of main operating income/previous
 period's main operating income

	
	Roa
	return on net assets
	Corporate net profit/total corporate assets

	
	Tang
	Percentage of tangible assets
	(Fixed assets at year-end + Inventories at year-end) / Total assets at year-end

	
	OC
	shareholding concentration
	Shareholding ratio of the largest shareholder

	
	Nopr
	Nature of property rights
	State-owned enterprises take 1, otherwise 0

	
	Dual
	Whether the chairman and general manager are two positions in one
	Chairman and general manager of the two 
positions together take 1, otherwise take 0

	
	lndlr
	Board independence
	Number of sole/ board directors

	
	Mh
	Management shareholding
	Shares held by management / 
Total shares outstanding





Appendix 4
	Tab.4                     Summary statistics for key variables

	Varlable
	Obs
	Mean
	sd
	Min
	P50
	Max

	lnPatent
	24412
	1.794
	1.707
	0
	1.609
	6.365

	lnPatent1
	24412
	1.266
	1.426
	0
	0.693
	5.707

	Coz1
	24412
	0.129
	0.335
	0
	0
	1

	Coz2
	24412
	0.098
	0.260
	0
	0
	1.609

	Coz3
	24412
	0.031
	0.100
	0
	0
	0.548

	Age
	24412
	2.890
	0.339
	1.792
	2.944
	3.526

	Lev
	24412
	0.424
	0.198
	0.056
	0.419
	0.861

	Growth
	24412
	0.198
	0.374
	-0.456
	0.132
	2.250

	Roa
	24412
	0.0520
	0.057
	-0.153
	0.047
	0.231

	Tang
	24412
	0.210
	0.157
	0.003
	0.177
	0.686

	OC
	24412
	0.345
	0.150
	0.087
	0.324
	0.750

	Nopr
	24412
	0.365
	0.481
	0
	0
	1

	Dual
	24412
	0.284
	0.451
	0
	0
	1

	lndlr
	24412
	0.376
	0.054
	0.333
	0.364
	0.571

	Mh
	24412
	0.139
	0.194
	0
	0.013
	0.679






Correlation analysis
Table 5 reports the correlation coefficients among the primary variables employed in this study. A high degree of correlation between two variables may signal potential multicollinearity, which could compromise the reliability of regression estimates. However, as illustrated in Table 5, the absolute values of the correlation coefficients among the independent, dependent, and control variables are generally below 0.3. This indicates that multicollinearity is not a significant concern in the dataset, and the variables are appropriate for use in the subsequent linear regression models.

	Tab.5                                               Correlation analysis of key variables

	
	lnPatent
	InPaten1
	Coz1
	Coz2
	Coz3
	Age
	Lev
	Growth
	Roa
	Tang
	OC
	Dual
	Nopr
	Indir
	Mh

	InPatent
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	InPatent1
	0.907***
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Coz1
	0.054***
	0.094***
	1
	
	
	
	
	
	
	
	
	
	
	
	

	Coz2
	0.041***
	0.082***
	0.975***
	1
	
	
	
	
	
	
	
	
	
	
	

	Coz3
	0.017***
	0.053***
	0.796***
	0.833***
	1
	
	
	
	
	
	
	
	
	
	

	Age
	-0.051***
	-0.026***
	0.111***
	0.109***
	0.084***
	1
	
	
	
	
	
	
	
	
	

	Lev
	-0.063***
	-0.045***
	0.117***
	0.124***
	0.143***
	0.171***
	1
	
	
	
	
	
	
	
	

	Growth
	-0.013**
	-0.008
	-0.019***
	-0.020***
	-0.026***
	-0.074***
	0.040***
	1
	
	
	
	
	
	
	

	Roa
	0.100***
	0.082***
	0.023***
	0.018***
	-0.025***
	-0.052***
	-0.387***
	0.235***
	1
	
	
	
	
	
	

	Tang
	-0.041***
	-0.051***
	0.104***
	0.115***
	0.144***
	0.028***
	0.093***
	-0.066***
	-0.082***
	1
	
	
	
	
	

	OC
	-0.027***
	-0.045***
	0.024***
	0.024***
	0.118***
	-0.091***
	0.086***
	-0.020***
	0.082***
	0.106***
	1
	
	
	
	

	Nopr
	-0.111***
	-0.066***
	0.185***
	0.192***
	0.243***
	0.129***
	0.277***
	-0.056***
	-0.124***
	0.181***
	0.239***
	1
	
	
	

	Dual
	0.072***
	0.061***
	-0.071***
	-0.072***
	-0.098***
	-0.093***
	-0.139***
	0.034***
	0.042***
	-0.111***
	-0.068***
	-0.285***
	1
	
	

	Indir
	0.018***
	0.018***
	0.018***
	0.016**
	0.010
	-0.003
	-0.007
	0.003
	0.002
	-0.066***
	0.053***
	-0.044***
	0.110***
	1
	

	Mh
	0.143***
	0.101***
	-0.162***
	-0.165***
	-0.177***
	-0.215***
	-0.323***
	0.063***
	0.144***
	-0.176***
	-0.128***
	-0.428***
	0.253***
	0.078***
	1










Appendix 5

Multicollinearity test
To examine potential multicollinearity in the baseline regression model, a Variance Inflation Factor (VIF) test was performed. Columns (1) through (3) display the VIF values associated with the explanatory variables Coz1, Coz2, and Coz3, respectively. As presented in Table 6, all VIF scores fall well below the conventional threshold of 10, suggesting that multicollinearity does not pose a serious issue in the baseline specifications.
Tab.6                     Results of the multicollinearity test
	Variable
	VIF
	VIF
	VIF

	
	(1)
	(2)
	(3)

	nopr
	1.39
	1.40
	1.41

	lev
	1.39
	1.39
	1.39

	mshare
	1.38
	1.38
	1.38

	roa
	1.31
	1.31
	1.31

	dual
	1.13
	1.13
	1.13

	top1
	1.12
	1.12
	1.12

	growth
	1.10
	1.10
	1.10

	firmage
	1.10
	1.10
	1.09

	fixed
	1.07
	1.07
	1.09

	Coz1
	1.07
	1.07
	1.07

	indep
	1.03
	1.03
	1.02












Appendix 6
The regressions after the explanatory variables are reflected in Table 8. In columns (1)(2)(3), the regression coefficients of Coz1, Coz2, Coz3, and lnPatent2 are 0.350, 0.424, and 1.023, respectively, and all coefficients remain positively significant at the 1% level. These regression results confirm the robustness of the study's findings when alternative measures of the explanatory variables are employed.

	Tab.8          Regression with replacement of explanatory variables

	VARlABLES
	lnPatent2
	lnPatent2
	lnPatent2

	
	(1)
	(2)
	(3)

	Coz1
	0.350***
	
	

	
	(11.966)
	
	

	Coz2
	
	0.424***
	

	
	
	(11.334)
	

	Coz3
	
	
	1.023***

	
	
	
	(10.282)

	Age
	-0.184***
	-0.183***
	-0.186***

	
	(-6.994)
	(-6.952)
	(-7.066)

	Lev
	0.729***
	0.730***
	0.741***

	
	(14.909)
	(14.913)
	(15.102)

	Growth
	-0.174***
	-0.174***
	-0.177***

	
	(-8.951)
	(-8.962)
	(-9.036)

	Roa
	2.544***
	2.557***
	2.656***

	
	(16.587)
	(16.662)
	(17.279)

	Tang
	-0.161**
	-0.161**
	-0.164**

	
	(-2.516)
	(-2.509)
	(-2.558)

	OC
	0.163***
	0.165***
	0.098*

	
	(2.921)
	(2.954)
	(1.754)

	Nopr
	0.074***
	0.075***
	0.073***

	
	(3.807)
	(3.872)
	(3.770)

	Dual
	0.013
	0.012
	0.014

	
	(0.730)
	(0.676)
	(0.793)

	lndlr
	-0.046
	-0.042
	-0.030

	
	(-0.312)
	(-0.283)
	(-0.201)

	MH
	0.147***
	0.142***
	0.129***

	
	(3.323)
	(3.210)
	(2.891)

	Constant
	0.063
	0.055
	0.069

	
	(0.579)
	(0.504)
	(0.634)

	Observatlons
	24,412
	24,412
	24,412

	Adj-R2
	0.286
	0.286
	0.285

	Note: *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively. t-values are reported in parentheses.


[bookmark: _GoBack]PSM test
To address the small sample size and the sample self-selection problem that interferes with the regression results, this paper further employs the PSM test. First, the sample is divided using the common institutional ownership dummy variable (Coz1), where firms with shared institutional ownership form the treatment group, and those without constitute the control group. The outcome variables are total innovation (lnPatent) and innovation quality (lnPatent1), while covariates include Age, Lev, Growth, Roa, Tang, OC, Nopr, Dual, lndlr, and MH. A 1:2 nearest neighbor matching algorithm is employed for propensity score matching (PSM), followed by a re-estimation of the main model upon satisfying the parallel trend assumption.The same matching procedure is subsequently applied to Coz2 (degree of ownership linkage) and Coz3 (ownership proportion). The corresponding regression outcomes are presented in Table 9.
Table 9, columns (1) and (2), present the regression outcomes using the cross-holding dummy variable Coz1 as the explanatory variable. Following the matching procedure, the estimated coefficients of Coz1 with respect to lnPatent and lnPatent1 are 0.329 and 0.392, respectively, both statistically significant at the 1% level.Columns (3) and (4) report the results for Coz2, while columns (5) and (6) correspond to Coz3, based on the same matching approach. The findings across these specifications remain consistent with those in columns (1) and (2), thereby confirming the robustness of the baseline results under the propensity score matching (PSM) framework.

	Tab.9                               PSM test

	VARlABLES
	lnPatent
	lnPatent1
	lnPatent
	lnPatent1
	lnPatent
	lnPatent1

	
	Common institutional owners dummy variable
	Level of common institutional owner  linkages
	Proportion of common institutional ownership

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

	Coz1
	0.329***
	0.392***
	
	
	
	

	
	(8.567)
	(11.501)
	
	
	
	

	Coz2
	
	
	0.387***
	0.472***
	
	

	
	
	
	(7.890)
	(10.945)
	
	

	Coz3
	
	
	
	
	0.998***
	1.174***

	
	
	
	
	
	(7.864)
	(10.519)

	Age
	-0.274***
	-0.170***
	-0.272***
	-0.167***
	-0.285***
	-0.183***

	
	(-3.872)
	(-2.782)
	(-3.811)
	(-2.655)
	(-3.997)
	(-2.908)

	Lev
	1.087***
	1.082***
	1.078***
	1.070***
	1.082***
	1.077***

	
	(8.548)
	(9.676)
	(8.367)
	(9.450)
	(8.405)
	(9.505)

	Growth
	-0.236***
	-0.172***
	-0.234***
	-0.170***
	-0.235***
	-0.171***

	
	(-4.250)
	(-3.528)
	(-4.103)
	(-3.388)
	(-4.116)
	(-3.406)

	Roa
	3.779***
	3.057***
	3.773***
	3.047***
	3.919***
	3.223***

	
	(9.381)
	(8.616)
	(9.324)
	(8.565)
	(9.687)
	(9.055)

	Tang
	-0.225
	-0.335***
	-0.221
	-0.330**
	-0.238
	-0.349***

	
	(-1.543)
	(-2.652)
	(-1.444)
	(-2.453)
	(-1.554)
	(-2.592)

	OC
	0.229
	0.126
	0.236*
	0.136
	0.060
	-0.073

	
	(1.617)
	(1.029)
	(1.704)
	(1.114)
	(0.429)
	(-0.593)

	Nopr
	0.033
	0.096**
	0.031
	0.093**
	0.013
	0.073*

	
	(0.715)
	(2.327)
	(0.662)
	(2.232)
	(0.283)
	(1.736)

	Dual
	0.064
	0.079*
	0.062
	0.076*
	0.071
	0.087**

	
	(1.266)
	(1.745)
	(1.257)
	(1.754)
	(1.437)
	(1.998)

	lndlr
	0.377
	0.697**
	0.378
	0.695**
	0.365
	0.683**

	
	(1.087)
	(2.237)
	(1.105)
	(2.313)
	(1.067)
	(2.270)

	MH
	0.324**
	0.136
	0.329**
	0.143
	0.358**
	0.176

	
	(2.010)
	(0.927)
	(2.011)
	(0.997)
	(2.188)
	(1.225)

	Constant
	0.731**
	-0.248
	0.740**
	-0.240
	0.874***
	-0.079

	
	(2.517)
	(-1.011)
	(2.483)
	(-0.914)
	(2.932)
	(-0.300)

	Observatlons
	7,084
	7,084
	7,084
	7,084
	7,084
	7,084

	Adj-R2
	0.339
	0.307
	0.337
	0.305
	0.337
	0.304

	Note: *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. t-values are shown in parentheses.



Instrumental variables test (IVT)
Institutional investors, as professional market participants, are more likely to allocate capital to listed firms with stronger innovation performance, potentially giving rise to endogeneity concerns. To address this issue, the study adopts an instrumental variable (IV) approach. Following the methodology of Xu and Wan (2015), whether a firm is included in the CSI 300 Index in a given year is used as the instrument. This binary variable equals 1 if the firm is part of the CSI 300 during that year, and 0 otherwise.A two-stage least squares (2SLS) regression is conducted using this instrument to correct for potential endogeneity. The corresponding estimation results are reported in Table 10.
Columns (1) and (2) of Table 10 report the results using total innovation (lnPatent) as the dependent variable. The first-stage F-statistic is 13.26, exceeding the conventional threshold of 10, thereby indicating that weak instrument bias is unlikely to be a concern. In the first stage, the coefficient of Ln300 on Coz1 is 0.191, while in the second stage, the coefficient of Coz1 on lnPatent is 3.055; both are positively significant at the 1% level.Columns (3) and (4) present the corresponding results when innovation quality (lnPatent1) is used as the dependent variable. The estimation results remain broadly consistent with prior analyses, confirming the robustness of the main findings under the instrumental variable (IV) framework.

	Tab.10                      Instrumental variables test

	VARlABLES
	lnPatent
	lnPatent1

	
	First Stage
	Second Stage
	First Stage
	Second Stage

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

	Ln300
	0.191***
	
	0.191***
	

	
	(29.832)
	
	(29.832)
	

	Coz1
	
	3.055***
	
	3.205***

	
	
	(16.827)
	
	(19.385)

	Age
	0.018**
	-0.311***
	0.018**
	-0.238***

	
	(2.552)
	(-8.056)
	(2.552)
	(-6.773)

	Lev
	0.077***
	0.340***
	0.077***
	0.308***

	
	(5.944)
	(4.597)
	(5.944)
	(4.564)

	Growth
	-0.010*
	-0.154***
	-0.010*
	-0.099***

	
	(-1.696)
	(-5.048)
	(-1.696)
	(-3.575)

	Roa
	0.288***
	1.598***
	0.288***
	0.864***

	
	(7.026)
	(6.721)
	(7.026)
	(3.991)

	Tang
	0.075***
	-0.255***
	0.075***
	-0.411***

	
	(4.462)
	(-2.764)
	(4.462)
	(-4.907)

	OC
	-0.088***
	0.408***
	-0.088***
	0.265***

	
	(-6.081)
	(5.170)
	(-6.081)
	(3.690)

	Nopr
	0.081***
	-0.166***
	0.081***
	-0.105***

	
	(15.937)
	(-5.247)
	(15.937)
	(-3.651)

	Dual
	-0.008*
	0.022
	-0.008*
	0.035

	
	(-1.668)
	(0.871)
	(-1.668)
	(1.545)

	lndlr
	0.183***
	-0.918***
	0.183***
	-0.834***

	
	(4.890)
	(-4.416)
	(4.890)
	(-4.409)

	MH
	-0.118***
	0.713***
	-0.118***
	0.557***

	
	(-9.742)
	(10.079)
	(-9.742)
	(8.649)

	Constant
	-0.253***
	1.212***
	-0.253***
	0.970***

	
	(-6.230)
	(5.364)
	(-6.230)
	(4.717)

	Observatlons
	24,412
	24,412
	24,412
	24,412

	Adj-R2
	0.175
	0.064
	0.175
	

	Note: *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. t-values are reported in parentheses.



4.3.4shocks from exogenous events
Indeed, the relationship between common institutional ownership and corporate innovation may be affected by exogenous shocks such as the COVID-19 pandemic and recent geopolitical or military conflicts. Specifically, public health crises can disrupt supply chains, reduce market demand, and consequently influence managerial decisions regarding R&D investment (Barrero et al., 2021). Second, technological decoupling and capital controls resulting from geopolitical conflicts can exacerbate firms' barriers to knowledge acquisition (Autor et al., 2022). This may reinforce institutional shareholders' short-term tendencies and compel common institutional ownership to reassess long-term investment endeavors, including innovation investments. In view of this, this paper employs two treatments to mitigate the possible disruptions arising from the aforementioned exogenous events. First, the paper sets a dichotomous variable for exogenous event shocks, assigning a value of 1 to the sample when it is within the study period of 2019-2023 and 0 otherwise; and second, a sub-sample regression, i.e., the sample of 2019-2023 is excluded. After these treatments, the regression was re-referenced to the baseline model, with results reported in Tab. 11.
The regression results presented in Table 11 show that the coefficients of Coz1, Coz2, and Coz3 remain positively significant at the 1% level when using lnPatent and lnPatent1 as dependent variables. These findings suggest that the core conclusions of this study hold even when accounting for exogenous shocks such as pandemics, geopolitical tensions, and military conflicts, thereby enhancing the robustness and practical relevance of the analysis in today’s global environment.
Tab.11        Regression results after considering exogenous event shocks
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	VARIABLES
	InPatent
	InPatent
	InPatent
	InPatent1
	InPatent1
	InPatent1

	Coz1
	0.331***
	
	
	0.394***
	
	

	
	(9.844)
	
	
	(13.036)
	
	

	Coz2
	
	0.396***
	
	
	0.481***
	

	
	
	(9.208)
	
	
	(12.430)
	

	Coz3
	
	
	0.996***
	
	
	1.175***

	
	
	
	(8.595)
	
	
	(11.265)

	firmage
	-0.275***
	-0.274***
	-0.277***
	-0.201***
	-0.200***
	-0.203***

	
	(-8.353)
	(-8.320)
	(-8.414)
	(-7.181)
	(-7.138)
	(-7.263)

	lev
	0.723***
	0.725***
	0.734***
	0.703***
	0.704***
	0.716***

	
	(12.182)
	(12.203)
	(12.347)
	(13.673)
	(13.675)
	(13.898)

	growth
	-0.207***
	-0.208***
	-0.209***
	-0.154***
	-0.155***
	-0.157***

	
	(-8.465)
	(-8.479)
	(-8.534)
	(-7.436)
	(-7.445)
	(-7.518)

	roa
	3.030***
	3.045***
	3.135***
	2.342***
	2.356***
	2.467***

	
	(15.871)
	(15.944)
	(16.426)
	(14.388)
	(14.463)
	(15.131)

	fixed
	-0.102
	-0.101
	-0.105
	-0.254***
	-0.253***
	-0.257***

	
	(-1.294)
	(-1.286)
	(-1.336)
	(-3.778)
	(-3.771)
	(-3.829)

	top1
	0.220***
	0.222***
	0.158**
	0.071
	0.074
	-0.002

	
	(3.224)
	(3.243)
	(2.308)
	(1.216)
	(1.256)
	(-0.043)

	nopr
	0.070***
	0.071***
	0.068***
	0.138***
	0.139***
	0.136***

	
	(2.933)
	(2.997)
	(2.865)
	(6.750)
	(6.806)
	(6.676)

	dual
	0.002
	0.001
	0.003
	0.015
	0.014
	0.016

	
	(0.082)
	(0.039)
	(0.137)
	(0.767)
	(0.710)
	(0.838)

	indep
	-0.206
	-0.201
	-0.193
	-0.100
	-0.096
	-0.083

	
	(-1.142)
	(-1.112)
	(-1.066)
	(-0.632)
	(-0.605)
	(-0.526)

	mshare
	0.308***
	0.303***
	0.291***
	0.139***
	0.134***
	0.119**

	
	(5.559)
	(5.461)
	(5.248)
	(2.911)
	(2.801)
	(2.478)

	Exogenous Event
	0.268***
	0.272***
	0.291***
	0.358***
	0.362***
	0.386***

	
	(4.391)
	(4.450)
	(4.763)
	(6.873)
	(6.937)
	(7.393)

	Constant
	0.450***
	0.441***
	0.459***
	0.184
	0.176
	0.193

	
	(3.210)
	(3.145)
	(3.268)
	(1.539)
	(1.467)
	(1.614)

	Observations
	24,412
	24,412
	24,412
	24,412
	24,412
	24,412

	R-squared
	0.308
	0.308
	0.307
	0.260
	0.260
	0.259


Note: * , **, *** indicate significant at 10%, 5%, 1% level of significance respectively, t-value in parentheses




















Appendix 7
	Tab.12                   Heterogeneity test for agency costs

	VARlABLES
	lnPatent
	lnPatent1

	
	High agency 
cost group
	Low agency
 cost group
	High agency 
cost group
	Low agency
 cost group

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

	Coz1
	0.433***
	0.097*
	0.490***
	0.182***

	
	(9.849)
	(1.871)
	(12.368)
	(3.992)

	Age
	-0.191***
	-0.353***
	-0.101**
	-0.295***

	
	(-3.847)
	(-8.045)
	(-2.418)
	(-7.803)

	Lev
	0.652***
	0.757***
	0.671***
	0.719***

	
	(6.884)
	(9.518)
	(8.196)
	(10.379)

	Growth
	-0.256***
	-0.162***
	-0.165***
	-0.146***

	
	(-7.007)
	(-4.887)
	(-5.330)
	(-5.129)

	Roa
	3.290***
	2.611***
	2.274***
	2.279***

	
	(10.107)
	(10.877)
	(8.194)
	(10.963)

	Tang
	-0.202*
	-0.049
	-0.346***
	-0.198**

	
	(-1.753)
	(-0.450)
	(-3.519)
	(-2.134)

	OC
	0.230**
	0.162*
	0.082
	0.022

	
	(2.305)
	(1.730)
	(0.964)
	(0.271)

	Nopr
	0.098***
	0.014
	0.174***
	0.080***

	
	(2.759)
	(0.427)
	(5.726)
	(2.869)

	Dual
	-0.025
	0.027
	0.009
	0.024

	
	(-0.754)
	(0.940)
	(0.296)
	(0.962)

	lndlr
	0.435*
	-0.932***
	0.441*
	-0.691***

	
	(1.674)
	(-3.790)
	(1.921)
	(-3.223)

	MH
	0.245***
	0.348***
	0.107
	0.156**

	
	(2.820)
	(4.802)
	(1.431)
	(2.473)

	Constant
	0.245
	0.892***
	-0.187
	0.666***

	
	(1.065)
	(4.917)
	(-0.934)
	(4.266)

	Observatlons
	12,206
	12,206
	12,206
	12,206

	Adj-R2
	0.345
	0.284
	0.303
	0.228

	Chow Test
	3.90
	3.54

	
	P-Value > F(97 , 24212) = 0.0000
	P-Value > F(97 , 24212) = 0.0000

	Note: * , **, *** denote significant at 10%, 5%, 1% levels, respectively, t-value in parentheses






	Tab.13            Heterogeneity test by ownership type

	VARlABLES
	lnPatent
	lnPatent1

	
	nationalized business
	non-state enterprise
	nationalized business
	non-state enterprise

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

	Coz1
	0.207***
	0.477***
	0.262***
	0.512***

	
	(4.483)
	(9.707)
	(6.464)
	(11.256)

	Age
	-0.197***
	-0.323***
	-0.118**
	-0.240***

	
	(-3.290)
	(-8.139)
	(-2.349)
	(-7.004)

	Lev
	0.546***
	0.845***
	0.500***
	0.830***

	
	(5.395)
	(11.184)
	(5.706)
	(12.686)

	Growth
	-0.112***
	-0.254***
	-0.088**
	-0.187***

	
	(-2.685)
	(-8.392)
	(-2.459)
	(-7.359)

	Roa
	2.652***
	3.195***
	1.988***
	2.549***

	
	(7.121)
	(14.307)
	(6.281)
	(13.384)

	Tang
	0.205*
	-0.359***
	0.128
	-0.514***

	
	(1.746)
	(-3.403)
	(1.275)
	(-5.677)

	OC
	0.048
	0.251***
	0.116
	-0.030

	
	(0.417)
	(2.927)
	(1.167)
	(-0.402)

	Dual
	-0.036
	0.020
	-0.031
	0.037*

	
	(-0.704)
	(0.798)
	(-0.697)
	(1.752)

	lndlr
	0.429
	-0.477**
	0.682**
	-0.531***

	
	(1.431)
	(-2.132)
	(2.572)
	(-2.730)

	MH
	0.208
	0.332***
	-0.051
	0.172***

	
	(1.306)
	(5.542)
	(-0.361)
	(3.332)

	Constant
	0.005
	0.955***
	-0.304
	0.715***

	
	(0.022)
	(4.537)
	(-1.563)
	(4.182)

	Observatlons
	8,905
	15,507
	8,905
	15,507

	Adj-R2
	0.353
	0.294
	0.330
	0.235

	Chow Test
	6.98
	6.18

	
	P-Value > F(91 , 24218) = 0.0000
	P-Value > F(91 , 24218) = 0.0000

	Note: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. t-values are reported in parentheses.







Appendix 8
Further analysis
The Impact of Common Institutional Ownership on Corporate Innovation under Different Levels of Internal Control
To measure internal control quality, this study utilizes the DIB Internal Control Index, a widely adopted benchmark for evaluating the internal control systems of major Chinese listed companies. The selection of this index is supported by two main considerations. First, in contrast to binary proxies such as internal control disclosure or restatement indicators, the DIB Index provides a comprehensive and multidimensional evaluation of internal control effectiveness. Specifically, it assesses firms across five core dimensions: control environment, risk assessment, control activities, information and communication, and monitoring mechanisms.Second, compared to ex post outcome-based measures—such as audit opinions or financial restatements—the DIB Index proactively identifies substantive deficiencies in how internal control systems are designed and implemented. It does so through a standardized and forward-looking evaluation framework, thereby avoiding the bias associated with rare or extreme events. Prior studies (Zhou et al., 2013; Chen et al., 2018) have validated the DIB Index’s relevance with respect to corporate governance and risk management outcomes.Accordingly, the DIB Internal Control Index is adopted as the proxy for firms’ internal control quality in this study, where the natural logarithm of the DIB score—denoted as ICQ—is incorporated into the regression models.
As external shareholders, the capacity of common institutional owners to exert monitoring and resource-related influence on corporate innovation is contingent upon the quality of firms’ internal control systems. Internal control quality constitutes a core component of internal corporate governance and plays a critical role in shaping managerial decision-making (Xu & Xuan, 2021). When internal controls are weak or inadequate, firms may fail to effectively implement business strategies, and managerial discretion tends to be less restrained. In such contexts, the governance role of common institutional ownership may lack sufficient internal support, thereby increasing the risk of managerial opportunism and shirking—both of which hinder innovation activities and diminish innovation efficiency (Palmer & Kane, 2007).Moreover, robust internal controls are essential for the effective implementation of firm-level strategic decisions. Although common institutional owners may provide valuable proprietary information and scarce resources to guide innovation decisions, these benefits may be undermined if the firm’s internal systems cannot ensure faithful implementation. Weak internal control can cause gaps between strategy and execution, weakening common institutional investors’ resource allocation. This study posits that internal control quality positively moderates the relationship between common institutional ownership and firm innovation. Drawing on the DIB Internal Control Index as a proxy for internal control quality (Wu & Wan, 2024), the regression results in Table 14 (columns 1 and 2) indicate that the coefficients of Coz1 on lnPatent and lnPatent1 are 0.313 and 0.373, respectively—both statistically significant at the 1% level. Moreover, the interaction terms between Coz1 and internal control quality are also positive and significant (coefficient = 0.001), providing evidence that stronger internal controls amplify the beneficial effect of common institutional ownership on corporate innovation.
Effect of common institutional ownership on firm innovation under varying information environments
Information disclosure functions as a key mechanism through which external stakeholders access relevant insights into a firm's operational activities and financial standing (Fondevila et al., 2019; Malik et al., 2023). A high-quality information environment significantly diminishes information asymmetry between internal management and external investors, thereby enabling common institutional ownership to better leverage its monitoring and resource coordination functions. This, in turn, enhances corporate innovation efficiency. On the one hand, a transparent information environment allows common institutional investors to more accurately evaluate whether managerial innovation decisions align with the firm’s strategic development objectives. It also enables timely intervention to prevent managerial inertia or opportunism that might hinder innovation. On the other hand, improved information disclosure reduces search costs and facilitates the flow of industry-relevant proprietary information to the firm. By accessing and disseminating high-quality, firm-specific intelligence across their investment portfolios, common institutional owners can guide innovation strategies and improve resource allocation efficiency. Building on the above rationale, this study hypothesizes that a firm's information environment positively moderates the relationship between common institutional ownership and innovation. Specifically, a more transparent information environment strengthens the capacity of institutional investors to foster innovation. Following Aslett et al. (2024), analyst coverage is employed as a proxy for the information environment.Regression results reported in Table 14, columns (3) and (4), indicate that the coefficient of Coz1 on lnPatent is 0.173 and statistically insignificant, whereas its effect on lnPatent1 increases to 0.238 and is significant at the 1% level. More notably, the interaction terms between Coz1 and analyst coverage are 0.127 and 0.142, respectively, both significant at the 1% level. These results provide empirical support for the hypothesis that a stronger information environment amplifies the positive impact of common institutional ownership on corporate innovation.
	Tab.14 Contextual moderators of common institutional ownership's effect on innovation

	VARlABLES
	The moderating effect of the level of internal control
	The moderating role of the information environment

	
	lnPatent
	lnPatent1
	lnPatent
	lnPatent1

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

	Coz1
	0.313***
	0.373***
	0.173***
	0.238***

	
	(9.265)
	(12.355)
	(5.235)
	(8.180)

	Coz1×Icontrol
	0.000
	0.000*
	
	

	
	(1.433)
	(1.815)
	
	

	Coz1×Attention
	
	
	0.127***
	0.142***

	
	
	
	(3.818)
	(4.752)

	Age
	-0.269***
	-0.194***
	-0.207***
	-0.138***

	
	(-8.167)
	(-6.934)
	(-6.303)
	(-4.946)

	Lev
	0.696***
	0.671***
	0.471***
	0.468***

	
	(11.745)
	(13.125)
	(7.986)
	(9.205)

	Growth
	-0.219***
	-0.168***
	-0.205***
	-0.152***

	
	(-8.942)
	(-8.091)
	(-8.424)
	(-7.403)

	Roa
	2.619***
	1.874***
	1.136***
	0.581***

	
	(13.210)
	(11.091)
	(5.640)
	(3.372)

	Tang
	-0.085
	-0.235***
	-0.054
	-0.209***

	
	(-1.084)
	(-3.507)
	(-0.703)
	(-3.158)

	OC
	0.197***
	0.045
	0.264***
	0.113*

	
	(2.881)
	(0.761)
	(3.913)
	(1.947)

	Nopr
	0.063***
	0.131***
	0.090***
	0.158***

	
	(2.665)
	(6.406)
	(3.861)
	(7.864)

	Dual
	0.001
	0.013
	-0.013
	0.001

	
	(0.027)
	(0.696)
	(-0.578)
	(0.057)

	lndlr
	-0.229
	-0.126
	-0.280
	-0.173

	
	(-1.272)
	(-0.800)
	(-1.575)
	(-1.113)

	MH
	0.309***
	0.141***
	0.333***
	0.163***

	
	(5.581)
	(2.942)
	(6.110)
	(3.471)

	Constant
	-1.323***
	-1.058***
	-1.350***
	-1.087***

	
	(-9.438)
	(-8.838)
	(-9.675)
	(-9.172)

	Observatlons
	24,412
	24,412
	24,412
	24,412

	Adj-R2
	0.310
	0.263
	0.325
	0.282

	Note: * , **, *** indicate significant at 10%, 5%, 1% levels, respectively, t-value in parentheses












