Supplementary

Supplementary Table A1. Sectoral and geographic distribution of firms in the semiconductor industry
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Country code
	 
	 
	 
	 
	 
	 
	 
	 

	Sector code
	AUT
	BMU
	[bookmark: _GoBack]CHN
	CYM
	DEU
	FRA
	GBR
	HKG
	IND
	ISR
	JPN
	KOR
	MYS
	NLD
	NOR
	PHL
	SGP
	TWN
	USA
	SWZ
	Total

	CS
	 
	 
	9
	 
	1
	 
	 
	2
	 
	 
	1
	 
	 
	 
	1
	 
	 
	 
	1
	 
	15

	CS-SD
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	CS-SW
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	PM
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	6
	1
	 
	 
	 
	 
	 
	1
	1
	 
	10

	SAT
	 
	 
	7
	 
	 
	 
	 
	 
	 
	 
	3
	13
	4
	 
	 
	1
	1
	27
	1
	 
	57

	SAT-SF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	1

	SD
	 
	 
	2
	1
	 
	 
	 
	1
	 
	 
	1
	4
	1
	 
	 
	 
	 
	15
	2
	 
	27

	SD-SP
	 
	 
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2
	2
	 
	7

	SD-SP-SL
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	3
	1
	5

	SF
	 
	 
	21
	 
	 
	 
	1
	3
	1
	1
	7
	19
	1
	 
	1
	 
	 
	74
	14
	 
	143

	SF-SL
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	 
	2

	SF-SP
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	1

	SL
	1
	 
	3
	 
	1
	 
	 
	 
	 
	1
	1
	2
	 
	1
	 
	 
	 
	3
	8
	 
	21

	SL-SM
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	1
	 
	 
	2

	SL-SP
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	SM
	 
	 
	2
	 
	 
	 
	 
	 
	 
	 
	1
	2
	 
	 
	 
	 
	 
	7
	3
	 
	15

	SP
	 
	1
	6
	 
	1
	 
	 
	1
	3
	 
	7
	 
	 
	 
	 
	 
	 
	7
	4
	 
	30

	SPEB
	 
	 
	3
	 
	1
	 
	 
	1
	 
	 
	14
	25
	9
	1
	 
	 
	2
	8
	4
	 
	68

	SPEB-SAT
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1
	1
	 
	 
	2

	SPEB-SPEF
	 
	 
	 
	 
	 
	 
	 
	 
	 
	2
	1
	 
	 
	 
	 
	 
	1
	 
	 
	4

	SPEF
	 
	 
	5
	 
	2
	 
	 
	 
	 
	1
	16
	21
	1
	2
	 
	 
	1
	2
	7
	 
	58

	SW
	 
	 
	3
	 
	1
	1
	1
	 
	 
	 
	4
	1
	 
	 
	 
	 
	 
	10
	2
	 
	23

	SW-SD-SM
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	SW-SP
	 
	 
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	1

	Total
	1
	1
	68
	1
	7
	1
	2
	8
	5
	3
	65
	90
	17
	4
	2
	1
	5
	160
	54
	1
	496



Supplementary Table A2 Variable definitions and sources
	Variable
	Definition
	Example in Semiconductor Context
	Data Source

	Net Debt-to-Equity Ratio (Net D/E)
	Net debt (total debt minus cash and equivalents) divided by total equity; measures adjusted leverage after accounting for liquidity buffers.
	A foundry with substantial cash reserves may exhibit a low net D/E despite high gross borrowing.
	Bloomberg / Annual Reports

	Functional Role (Role3)
	Firm’s position in the semiconductor value chain classified as Upstream (materials/equipment), Midstream (fabrication/assembly), or Downstream (design/products).
	Foundries (Midstream) and design houses (Downstream) face distinct capital structures.
	Speeda / Industry Classification

	Segment Count
	Number of distinct value-chain segments a firm operates in; proxy for vertical integration.
	A firm active in both wafer fabrication and packaging has a segment count of two.
	Speeda / Firm Reports

	Firm Size (Log Assets)
	Natural logarithm of total assets; control variable for scale economies.
	Larger firms can access capital markets more efficiently for R&D and expansion.
	Bloomberg / Annual Reports

	Return on Assets (ROA)
	Net income divided by total assets; measures efficiency of asset use in generating profits.
	A foundry’s ROA may decline during capacity expansion despite future growth expectations.
	Bloomberg / Annual Reports

	Operating Margin (Op. Margin)
	Operating income divided by sales; measures profitability from core operations.
	High margins for equipment suppliers reflect strong pricing power in niche segments.
	Bloomberg / Annual Reports

	Sales Growth
	Annual percentage change in total sales; indicator of demand momentum.
	Rapid revenue increase following global demand for AI accelerator chips.
	Bloomberg / Annual Reports

	Price-to-Book Ratio (P/B)
	Ratio of market capitalization to book equity; reflects market expectations of future profitability.
	A P/B of 3.5 for a chip designer signals investor confidence in product pipeline.
	Bloomberg / Annual Reports

	Institutional Quality (Rule of Law)
	Degree of contract enforcement, property rights protection, and predictability of legal institutions.
	Strong legal enforcement in Japan ensures reliability of supplier contracts.
	World Bank, Worldwide Governance Indicators (WGI)

	Control of Corruption
	Extent to which public power is exercised for private gain.
	Transparent subsidy allocation in South Korea reduces financing risk.
	World Bank, WGI

	Political Stability
	Likelihood of political instability or violence affecting investment.
	Political stability in Taiwan supports continuous capital inflows to fabs.
	World Bank, WGI

	Crisis Dummies
	Binary indicators for major global events: Global Financial Crisis (2008–09), Trade War (2018–19), COVID-19 (2020–22).
	Captures external shocks influencing global semiconductor leverage.
	Constructed by Author

	Lagged Leverage (L.Net D/E)
	One-year lag of the dependent variable; captures persistence in leverage decisions.
	Firms maintaining stable capital structure over business cycles.
	Constructed by Author




Supplementary Table A3. Correlation matrix of key regressors
	　
	　
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)

	(1)
	
	1
	　
	
	
	
	
	
	
	

	(2)
	
	.
	1
	
	
	
	
	
	
	

	(3)
	Segment Count
	.
	.
	1
	　
	　
	　
	　
	　
	　

	(4)
	Firm Size (Log Assets)
	.
	.
	.10
	1
	　
	　
	　
	　
	　

	(5)
	Return on Assets (ROA)
	.
	.
	-.02
	.06
	1
	　
	　
	　
	　

	(6)
	Operating Margin
	.
	.
	.01
	.01
	.11
	1
	　
	　
	　

	(7)
	Sales Growth
	.
	.
	-.00
	-.00
	.02
	.00
	1
	　
	　

	(8)
	Price-to-Book Ratio (P/B)
	.
	.
	.00
	.00
	.03
	-.00
	.00
	1
	　

	(9)
	Firm Age
	.
	.
	.10
	.21
	.00
	.03
	-.01
	-.05
	1


Notes: This table reports pairwise Pearson correlation coefficients among the independent and control variables used in the regression analysis. Functional position is represented by mutually exclusive role-based dummy variables (midstream and downstream), with upstream firms serving as the omitted category; correlations among these dummy variables are therefore not defined and are shown as “.”. Institutional heterogeneity is captured via country fixed effects and is not included in the correlation matrix. No correlation among continuous variables exceeds conventional thresholds, indicating that multicollinearity is not a concern.


Supplementary Table A4. Variance Inflation Factor (VIF) Diagnostics
	Variable
	VIF
	1/VIF

	Functional Role (Role3 – Midstream)
	1.69
	0.593

	Functional Role (Role3 – Downstream)
	1.73
	0.578

	Segment Count
	1.03
	0.972

	Firm Size (Log Assets)
	1.08
	0.930

	Return on Assets (ROA)
	2.32
	0.431

	Operating Margin
	2.35
	0.426

	Sales Growth
	1.02
	0.976

	Price-to-Book Ratio (P/B)
	1.06
	0.946

	Mean VIF
	1.53
	




Supplementary Table A5. Baseline regression results: capital structure and semiconductor supply-chain positioning
	[bookmark: _Hlk214729564]
	(1)
	(2)
	(3)
	(4)

	
	Net D/E
	Net D/E
	Net D/E
	Net D/E

	role_mid
	-0.418**
	-0.428**
	0.000
	-0.263*

	
	(0.190)
	(0.193)
	(.)
	(0.141)

	
	
	
	
	

	role_down
	0.236**
	0.239**
	0.000
	0.124

	
	(0.111)
	(0.111)
	(.)
	(0.109)

	
	
	
	
	

	segmentcount
	0.219***
	0.227***
	0.000
	0.159

	
	(0.065)
	(0.063)
	(.)
	(0.156)

	
	
	
	
	

	eastasia
	0.185
	0.202
	
	-0.067

	
	(0.141)
	(0.145)
	
	(0.110)

	
	
	
	
	

	size
	-0.000
	-0.000
	-0.000
	-0.000

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	
	
	

	age
	0.003*
	0.003*
	-0.019*
	-0.006

	
	(0.002)
	(0.002)
	(0.011)
	(0.065)

	
	
	
	
	

	roa
	-0.031**
	-0.029**
	-0.027**
	-0.026**

	
	(0.012)
	(0.012)
	(0.011)
	(0.010)

	
	
	
	
	

	opmargin
	0.000*
	0.000
	-0.000
	-0.000

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	
	
	
	
	

	salesgrowth
	-0.001
	-0.001
	-0.001
	-0.001

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

	
	
	
	
	

	pbv
	0.289*
	0.298**
	0.359**
	0.360**

	
	(0.147)
	(0.151)
	(0.177)
	(0.177)

	
	
	
	
	

	year=2005
	-0.128
	-0.121
	-0.093
	-0.134

	
	(0.110)
	(0.109)
	(0.113)
	(0.140)

	
	
	
	
	

	year=2006
	-0.036
	-0.065
	-0.099
	-0.039

	
	(0.084)
	(0.081)
	(0.098)
	(0.159)

	
	
	
	
	

	year=2007
	0.130
	0.105
	0.088
	0.122

	
	(0.144)
	(0.153)
	(0.173)
	(0.261)

	
	
	
	
	

	year=2008
	0.388**
	0.376**
	0.446**
	0.488

	
	(0.197)
	(0.192)
	(0.201)
	(0.315)

	
	
	
	
	

	year=2009
	0.045
	0.019
	0.044
	0.071

	
	(0.104)
	(0.097)
	(0.089)
	(0.329)

	
	
	
	
	

	year=2010
	0.186
	0.153
	0.195
	0.187

	
	(0.166)
	(0.154)
	(0.168)
	(0.411)

	
	
	
	
	

	year=2011
	0.458
	0.437
	0.551
	0.534

	
	(0.350)
	(0.343)
	(0.357)
	(0.539)

	
	
	
	
	

	year=2012
	0.089
	0.072
	0.214
	0.182

	
	(0.118)
	(0.111)
	(0.139)
	(0.525)

	
	
	
	
	

	year=2013
	0.021
	-0.001
	0.148
	0.103

	
	(0.109)
	(0.102)
	(0.126)
	(0.591)

	
	
	
	
	

	year=2014
	0.011
	-0.018
	0.126
	0.064

	
	(0.102)
	(0.098)
	(0.107)
	(0.660)

	
	
	
	
	

	year=2015
	-0.054
	-0.078
	0.120
	0.038

	
	(0.106)
	(0.100)
	(0.128)
	(0.721)

	
	
	
	
	

	year=2016
	-0.100
	-0.129
	0.063
	-0.020

	
	(0.102)
	(0.100)
	(0.103)
	(0.788)

	
	
	
	
	

	year=2017
	-0.269*
	-0.306**
	-0.126
	-0.229

	
	(0.146)
	(0.155)
	(0.134)
	(0.880)

	
	
	
	
	

	year=2018
	-0.022
	-0.047
	0.229
	0.107

	
	(0.106)
	(0.102)
	(0.162)
	(0.913)

	
	
	
	
	

	year=2019
	0.177
	0.146
	0.398
	0.268

	
	(0.321)
	(0.307)
	(0.380)
	(0.989)

	
	
	
	
	

	year=2020
	-0.488*
	-0.530**
	-0.268
	-0.428

	
	(0.249)
	(0.264)
	(0.171)
	(1.125)

	
	
	
	
	

	year=2021
	-0.519**
	-0.571**
	-0.307*
	-0.494

	
	(0.243)
	(0.262)
	(0.173)
	(1.178)

	
	
	
	
	

	year=2022
	-0.151
	-0.186*
	0.168
	-0.025

	
	(0.104)
	(0.106)
	(0.139)
	(1.171)

	
	
	
	
	

	year=2023
	-0.502**
	-0.538**
	-0.189*
	-0.390

	
	(0.219)
	(0.232)
	(0.103)
	(1.261)

	
	
	
	
	

	year=2024
	-0.334*
	-0.362*
	0.000
	-0.224

	
	(0.189)
	(0.196)
	(.)
	(1.309)

	
	
	
	
	

	mean_size
	
	
	
	0.000

	
	
	
	
	(0.000)

	
	
	
	
	

	mean_age
	
	
	
	0.006

	
	
	
	
	(0.065)

	
	
	
	
	

	mean_roa
	
	
	
	-0.014*

	
	
	
	
	(0.009)

	
	
	
	
	

	mean_opmargin
	
	
	
	0.001**

	
	
	
	
	(0.001)

	
	
	
	
	

	mean_salesgrowth
	
	
	
	0.002

	
	
	
	
	(0.001)

	
	
	
	
	

	mean_pbv
	
	
	
	-0.274*

	
	
	
	
	(0.141)

	
	
	
	
	

	Constant
	-0.649*
	-0.679*
	-0.142
	0.101

	
	(0.357)
	(0.364)
	(0.338)
	(0.701)

	Observations
	6589
	6589
	6589
	6589

	R-squared
	0.192
	0.224
	0.233
	0.218


Source: Developed by authors
Note: Standard errors in parentheses. Dependent variable: Net Debt-to-Equity ratio. Upstream (role3 = 1) is the omitted functional category. All models include year fixed effects; standard errors clustered at the firm level. CRE model implements Mundlak adjustment via firm-level means of time-varying covariates. * p < 0.10, ** p < 0.05, *** p < 0.01

Supplementary Table A6. Dynamic panel results: System GMM
	
	(1)

	
	Net D/E

	L.netde
	0.083

	
	(0.400)

	
	

	role_mid
	-0.185

	
	(0.167)

	
	

	role_down
	0.214*

	
	(0.126)

	
	

	segmentcount
	0.099

	
	(0.147)

	
	

	eastasia
	0.122

	
	(0.158)

	
	

	size
	0.000

	
	(0.000)

	
	

	age
	0.003

	
	(0.002)

	
	

	roa
	-0.020**

	
	(0.008)

	
	

	opmargin
	0.001

	
	(0.001)

	
	

	salesgrowth
	-0.000

	
	(0.001)

	
	

	pbv
	0.193

	
	(0.178)

	
	

	year=2005
	-0.131

	
	(0.236)

	
	

	year=2006
	-0.072

	
	(0.102)

	
	

	year=2007
	0.045

	
	(0.107)

	
	

	year=2008
	0.299**

	
	(0.121)

	
	

	year=2009
	0.002

	
	(0.074)

	
	

	year=2010
	0.038

	
	(0.082)

	
	

	year=2011
	0.079

	
	(0.164)

	
	

	year=2012
	0.060

	
	(0.072)

	
	

	year=2013
	0.025

	
	(0.066)

	
	

	year=2014
	0.021

	
	(0.094)

	
	

	year=2015
	-0.023

	
	(0.059)

	
	

	year=2016
	-0.023

	
	(0.089)

	
	

	year=2017
	-0.127

	
	(0.140)

	
	

	year=2018
	0.008

	
	(0.065)

	
	

	year=2020
	-0.227

	
	(0.255)

	
	

	year=2021
	-0.260

	
	(0.248)

	
	

	year=2022
	-0.066

	
	(0.095)

	
	

	year=2023
	-0.237

	
	(0.228)

	
	

	year=2024
	-0.088

	
	(0.119)

	
	

	Constant
	-0.436

	
	(0.512)

	Observations
	6470


Source: Developed by authors
Note: Standard errors in parentheses. Dependent variable: Net Debt-to-Equity ratio. Two-step System GMM with Windmeijer correction; standard errors robust and clustered at firm level. Lagged leverage treated as endogenous; other covariates treated as predetermined or exogenous. Year and crisis dummies (2008–2009, 2018–2019, 2020–2022) included. AR(1)/AR(2) and Hansen test statistics reported in the text/log. * p < 0.10, ** p < 0.05, *** p < 0.01


Supplementary Table A7. Fixed-effects models with and without lagged leverage
	[bookmark: _Hlk214729711]
	(1)
	(2)

	
	Net D/E
	Net D/E

	role_mid
	0.000
	0.000

	
	(.)
	(.)

	
	
	

	role_down
	0.000
	0.000

	
	(.)
	(.)

	
	
	

	segmentcount
	0.000
	0.000

	
	(.)
	(.)

	
	
	

	size
	-0.000
	-0.000

	
	(0.000)
	(0.000)

	
	
	

	age
	-0.019*
	-0.016

	
	(0.011)
	(0.011)

	
	
	

	roa
	-0.027**
	-0.030**

	
	(0.011)
	(0.013)

	
	
	

	opmargin
	-0.000
	-0.001

	
	(0.000)
	(0.001)

	
	
	

	salesgrowth
	-0.001
	-0.001

	
	(0.001)
	(0.001)

	
	
	

	pbv
	0.359**
	0.382

	
	(0.177)
	(0.255)

	
	
	

	year=2005
	-0.093
	

	
	(0.113)
	

	
	
	

	year=2006
	-0.099
	-0.001

	
	(0.098)
	(0.153)

	
	
	

	year=2007
	0.088
	0.207

	
	(0.173)
	(0.196)

	
	
	

	year=2008
	0.446**
	0.539

	
	(0.201)
	(0.343)

	
	
	

	year=2009
	0.044
	0.129

	
	(0.089)
	(0.168)

	
	
	

	year=2010
	0.195
	0.296

	
	(0.168)
	(0.272)

	
	
	

	year=2011
	0.551
	0.652

	
	(0.357)
	(0.447)

	
	
	

	year=2012
	0.214
	0.287

	
	(0.139)
	(0.262)

	
	
	

	year=2013
	0.148
	0.223

	
	(0.126)
	(0.225)

	
	
	

	year=2014
	0.126
	0.197

	
	(0.107)
	(0.174)

	
	
	

	year=2015
	0.120
	0.193

	
	(0.128)
	(0.216)

	
	
	

	year=2016
	0.063
	0.158

	
	(0.103)
	(0.168)

	
	
	

	year=2017
	-0.126
	-0.075

	
	(0.134)
	(0.146)

	
	
	

	year=2018
	0.229
	0.295

	
	(0.162)
	(0.249)

	
	
	

	year=2019
	0.398
	0.435

	
	(0.380)
	(0.397)

	
	
	

	year=2020
	-0.268
	-0.232

	
	(0.171)
	(0.174)

	
	
	

	year=2021
	-0.307*
	-0.271

	
	(0.173)
	(0.201)

	
	
	

	year=2022
	0.168
	0.208

	
	(0.139)
	(0.184)

	
	
	

	year=2023
	-0.189*
	-0.188

	
	(0.103)
	(0.118)

	
	
	

	year=2024
	0.000
	0.000

	
	(.)
	(.)

	
	
	

	L1_netde
	
	0.018

	
	
	(0.073)

	
	
	

	Constant
	-0.142
	-0.348

	
	(0.338)
	(0.557)

	Observations
	6589
	6470

	Within R-squared
	0.211
	0.197

	
	
	

	Diagnostic test
	Statistic
	p-value

	Arellano–Bond AR(1)
	z = −0.75
	0.454

	Arellano–Bond AR(2)
	z = −0.01
	0.992

	Hansen test
	χ² (17) = 22.63
	0.162

	Diff-in-Hansen (levels GMM instruments)
	χ² (1) = 0.03
	0.871


Source: Developed by authors
Note: Standard errors in parentheses. Dependent variable: Net Debt-to-Equity ratio. All models include year fixed effects; standard errors clustered at the firm level. Column (2) includes lagged leverage (L.netde) to capture persistence. * p < 0.10, ** p < 0.05, *** p < 0.01. This table reports results from two-step System GMM estimations. The lagged dependent variable is treated as endogenous and instrumented using its own lagged values dated t–2 and earlier, following standard practice. These GMM-type instruments are collapsed to limit instrument proliferation. Other firm-level control variables are treated as predetermined or exogenous and are instrumented using standard instruments in levels. Year dummies are included to control for common time effects. The Arellano–Bond tests for serial correlation are reported for first-differenced residuals. Rejection of the AR(1) test is expected in dynamic panel models, while failure to reject the AR(2) test indicates the absence of second-order serial correlation and supports model validity. The Hansen test of overidentifying restrictions evaluates the joint validity of the instrument set; failure to reject the null hypothesis supports instrument exogeneity. Difference-in-Hansen tests assess the exogeneity of the additional moment conditions introduced by the System GMM level equation. Standard errors are Windmeijer-corrected for finite-sample bias.


Supplementary Table A8. Fixed-effects regressions by sub-period
	
	(1)
	(2)
	(3)

	
	Net D/E
	Net D/E
	Net D/E

	role_mid
	0.000
	0.000
	0.000

	
	(.)
	(.)
	(.)

	
	
	
	

	role_down
	0.000
	0.000
	0.000

	
	(.)
	(.)
	(.)

	
	
	
	

	segmentcount
	0.000
	0.000
	0.000

	
	(.)
	(.)
	(.)

	
	
	
	

	size
	-0.000
	0.000
	0.000

	
	(0.000)
	(0.000)
	(0.000)

	
	
	
	

	age
	0.053**
	-0.162
	0.035

	
	(0.023)
	(0.128)
	(0.032)

	
	
	
	

	roa
	-0.024***
	-0.019*
	-0.001

	
	(0.008)
	(0.011)
	(0.012)

	
	
	
	

	opmargin
	-0.000
	-0.001*
	-0.001

	
	(0.000)
	(0.001)
	(0.001)

	
	
	
	

	salesgrowth
	-0.001***
	-0.000
	-0.000

	
	(0.000)
	(0.001)
	(0.001)

	
	
	
	

	pbv
	0.347***
	0.602
	0.496

	
	(0.011)
	(0.428)
	(0.386)

	
	
	
	

	year=2005
	-0.133
	
	

	
	(0.087)
	
	

	
	
	
	

	year=2006
	-0.159
	
	

	
	(0.110)
	
	

	
	
	
	

	year=2007
	-0.033
	
	

	
	(0.113)
	
	

	
	
	
	

	year=2008
	0.283**
	
	

	
	(0.137)
	
	

	
	
	
	

	year=2009
	-0.153*
	
	

	
	(0.079)
	
	

	
	
	
	

	year=2010
	0.000
	
	

	
	(.)
	
	

	
	
	
	

	year=2012
	
	-0.195
	

	
	
	(0.220)
	

	
	
	
	

	year=2013
	
	-0.216
	

	
	
	(0.196)
	

	
	
	
	

	year=2014
	
	-0.200
	

	
	
	(0.216)
	

	
	
	
	

	year=2015
	
	-0.002
	

	
	
	(0.049)
	

	
	
	
	

	year=2016
	
	0.000
	

	
	
	(.)
	

	
	
	
	

	year=2018
	
	
	0.468

	
	
	
	(0.329)

	
	
	
	

	year=2019
	
	
	0.509

	
	
	
	(0.370)

	
	
	
	

	year=2020
	
	
	-0.413

	
	
	
	(0.399)

	
	
	
	

	year=2021
	
	
	-0.692

	
	
	
	(0.552)

	
	
	
	

	year=2022
	
	
	0.000

	
	
	
	(.)

	
	
	
	

	Constant
	-1.937***
	3.535
	-2.628

	
	(0.630)
	(2.769)
	(2.109)

	Observations
	1233
	2150
	2461

	Within R-squared
	0.199
	0.203
	0.208


Source: Developed by authors
Note: Standard errors in parentheses. Dependent variable: Net Debt-to-Equity ratio. Column (1): 2004–2010; Column (2): 2011–2016; Column (3): 2017–2022. All models include year fixed effects; standard errors clustered at the firm level. * p < 0.10, ** p < 0.05, *** p < 0.01


Supplementary Table A9. Fixed-effects regressions by firm size
	
	(1)
	(2)

	
	Net D/E
	Net D/E

	role_mid
	0.000
	0.000

	
	(.)
	(.)

	
	
	

	role_down
	0.000
	0.000

	
	(.)
	(.)

	
	
	

	segmentcount
	0.000
	0.000

	
	(.)
	(.)

	
	
	

	size
	0.000
	-0.000

	
	(0.001)
	(0.000)

	
	
	

	age
	0.003
	-0.035**

	
	(0.012)
	(0.014)

	
	
	

	roa
	-0.013**
	-0.039*

	
	(0.006)
	(0.024)

	
	
	

	opmargin
	0.000
	-0.008

	
	(0.000)
	(0.005)

	
	
	

	salesgrowth
	-0.000
	-0.001

	
	(0.001)
	(0.001)

	
	
	

	pbv
	0.193
	0.419*

	
	(0.161)
	(0.225)

	
	
	

	year=2005
	0.066
	-0.153

	
	(0.145)
	(0.131)

	
	
	

	year=2006
	-0.169
	-0.143*

	
	(0.196)
	(0.081)

	
	
	

	year=2007
	0.062
	-0.096

	
	(0.138)
	(0.361)

	
	
	

	year=2008
	0.433
	0.193

	
	(0.345)
	(0.224)

	
	
	

	year=2009
	0.237
	-0.245*

	
	(0.273)
	(0.139)

	
	
	

	year=2010
	0.201
	0.192

	
	(0.370)
	(0.159)

	
	
	

	year=2011
	0.814
	0.179

	
	(0.845)
	(0.146)

	
	
	

	year=2012
	0.213
	0.059

	
	(0.298)
	(0.075)

	
	
	

	year=2013
	0.139
	0.001

	
	(0.241)
	(0.080)

	
	
	

	year=2014
	0.129
	0.063

	
	(0.197)
	(0.104)

	
	
	

	year=2015
	0.054
	0.190

	
	(0.185)
	(0.131)

	
	
	

	year=2016
	0.089
	0.021

	
	(0.159)
	(0.103)

	
	
	

	year=2017
	0.050
	-0.353

	
	(0.144)
	(0.278)

	
	
	

	year=2018
	0.143
	0.269

	
	(0.193)
	(0.185)

	
	
	

	year=2019
	0.054
	0.640

	
	(0.161)
	(0.581)

	
	
	

	year=2020
	-0.068
	-0.477

	
	(0.149)
	(0.306)

	
	
	

	year=2021
	-0.237
	-0.297

	
	(0.188)
	(0.254)

	
	
	

	year=2022
	0.049
	0.218

	
	(0.185)
	(0.142)

	
	
	

	year=2023
	-0.159
	-0.217

	
	(0.144)
	(0.155)

	
	
	

	year=2024
	0.000
	0.000

	
	(.)
	(.)

	
	
	

	Constant
	-0.523
	0.675**

	
	(0.605)
	(0.296)

	Observations
	3227
	3362

	Within R-squared
	0.198
	0.231


Source: Developed by authors
Note: Standard errors in parentheses. Dependent variable: Net Debt-to-Equity ratio. Column (1): firms below median size; Column (2): firms at or above median size. All models include year fixed effects; standard errors clustered at the firm level. * p < 0.10, ** p < 0.05, *** p < 0.01
Supplementary Table 10. Outlier robustness: alternative winsorization and trimming
	
	(1)
	(2)
	(3)

	
	Net D/E
	Net D/E
	Net D/E

	role_mid
	0.000
	0.000
	0.000

	
	(.)
	(.)
	(.)

	
	
	
	

	role_down
	0.000
	0.000
	0.000

	
	(.)
	(.)
	(.)

	
	
	
	

	segmentcount
	0.000
	0.000
	0.000

	
	(.)
	(.)
	(.)

	
	
	
	

	size
	-0.000
	0.000***
	-0.000

	
	(0.000)
	(0.000)
	(0.000)

	
	
	
	

	age
	-0.019*
	-0.007***
	-0.018*

	
	(0.011)
	(0.001)
	(0.009)

	
	
	
	

	roa
	-0.027**
	-0.011***
	-0.024**

	
	(0.011)
	(0.001)
	(0.010)

	
	
	
	

	opmargin
	-0.000
	0.000
	0.000

	
	(0.000)
	(0.001)
	(0.000)

	
	
	
	

	salesgrowth
	-0.001
	0.001***
	-0.002

	
	(0.001)
	(0.000)
	(0.001)

	
	
	
	

	pbv
	0.359**
	0.034***
	0.404**

	
	(0.177)
	(0.004)
	(0.195)

	
	
	
	

	year=2005
	-0.093
	-0.017
	-0.111

	
	(0.113)
	(0.013)
	(0.117)

	
	
	
	

	year=2006
	-0.099
	-0.048***
	-0.117

	
	(0.098)
	(0.016)
	(0.106)

	
	
	
	

	year=2007
	0.088
	0.009
	-0.026

	
	(0.173)
	(0.019)
	(0.207)

	
	
	
	

	year=2008
	0.446**
	0.013
	0.429**

	
	(0.201)
	(0.018)
	(0.198)

	
	
	
	

	year=2009
	0.044
	-0.059**
	-0.036

	
	(0.089)
	(0.023)
	(0.080)

	
	
	
	

	year=2010
	0.195
	-0.073***
	0.154

	
	(0.168)
	(0.023)
	(0.155)

	
	
	
	

	year=2011
	0.551
	-0.014
	0.496

	
	(0.357)
	(0.022)
	(0.340)

	
	
	
	

	year=2012
	0.214
	-0.021
	0.166

	
	(0.139)
	(0.021)
	(0.122)

	
	
	
	

	year=2013
	0.148
	-0.041*
	0.081

	
	(0.126)
	(0.021)
	(0.104)

	
	
	
	

	year=2014
	0.126
	-0.037*
	0.050

	
	(0.107)
	(0.022)
	(0.088)

	
	
	
	

	year=2015
	0.120
	-0.037*
	0.050

	
	(0.128)
	(0.022)
	(0.103)

	
	
	
	

	year=2016
	0.063
	-0.002
	-0.018

	
	(0.103)
	(0.023)
	(0.084)

	
	
	
	

	year=2017
	-0.126
	-0.018
	-0.272*

	
	(0.134)
	(0.023)
	(0.149)

	
	
	
	

	year=2018
	0.229
	0.013
	0.135

	
	(0.162)
	(0.023)
	(0.124)

	
	
	
	

	year=2019
	0.398
	0.018
	0.281

	
	(0.380)
	(0.023)
	(0.317)

	
	
	
	

	year=2020
	-0.268
	-0.030
	-0.422*

	
	(0.171)
	(0.022)
	(0.220)

	
	
	
	

	year=2021
	-0.307*
	-0.048**
	-0.434**

	
	(0.173)
	(0.022)
	(0.219)

	
	
	
	

	year=2022
	0.168
	0.015
	0.069

	
	(0.139)
	(0.021)
	(0.101)

	
	
	
	

	year=2023
	-0.189*
	-0.004
	-0.281**

	
	(0.103)
	(0.019)
	(0.134)

	
	
	
	

	year=2024
	0.000
	0.000
	0.000

	
	(.)
	(.)
	(.)

	
	
	
	

	Constant
	-0.142
	0.217***
	-0.220

	
	(0.338)
	(0.042)
	(0.360)

	Observations
	6589
	10147
	6484

	Within R-squared
	0.196
	0.233
	0.214


Source: Developed by authors
Note: Standard errors in parentheses. Dependent variable: Net Debt-to-Equity ratio. Column (1): baseline sample; Column (2): 5th–95th percentile winsorization; Column (3): top 1% of sales growth and operating margin dropped. All models include year fixed effects; standard errors clustered at the firm level. * p < 0.10, ** p < 0.05, *** p < 0.01

Supplementary Table A11. Rolling-window FE coefficients
	window
	coef_roa
	se_roa

	2004-2008
	-0.0238
	0.0136

	2005-2009
	-0.0205
	0.0105

	2006-2010
	-0.0237
	0.0092

	2007-2011
	-0.0155
	0.0086

	2008-2012
	-0.0194
	0.0094

	2009-2013
	-0.0223
	0.0115

	2010-2014
	-0.0316
	0.0158

	2011-2015
	-0.0276
	0.0137

	2012-2016
	-0.0113
	0.0041

	2013-2017
	-0.0062
	0.0026

	2014-2018
	-0.0065
	0.0026

	2015-2019
	0.0006
	0.0089

	2016-2020
	0.0030
	0.0112

	2017-2021
	-0.0040
	0.0143

	2018-2022
	-0.0005
	0.0219


Source: Developed by authors
