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ABSTRACT 

Corporate insiders frequently borrow from lending institutions and pledge personal equity 

shares as collateral for the loan.  Using manually collected pledge data for January 2007-

December 2011, I examine how this phenomena affects firm investors and analyze agency 

conflicts between pledging managers and (a) outside shareholders, and (b) bondholders. 

Pledging potentially influences investor risk through changing managerial incentives and/or 

contingency risk from ill-timed margin calls.  Findings suggest influential insiders extract 

private benefits of control at the expense of outside shareholders through pledging. 

Difference-in-differences regressions utilizing an exogenous shock to lending supply indicate 

pledging corresponds with a 9.9% relative increase in stock volatility – controlling for changes 

in fundamentals – and support a causal interpretation of the relation between pledging and 

equity risk.  Despite apparently harming equity investors however, further analysis suggests 

pledging benefits bondholders, and corresponds with an economically and statistically 

significant reduction in yield spreads on corporate bonds.  Robustness tests evidence 

reductions in risky financing when insiders pledge, corroborating the negative relation between 

pledging and cost of debt and consistent with mitigated agency conflicts between managers 

and bondholders.   
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CHAPTER 1 

INSIDER SHARE-PLEDGING AND EQUITY RISK 
 

Ronald Anderson  & Michael  Puleo  

 

INTRODUCTION 

Managerial equity ownership constitutes a fundamental governance device in mitigating the 

conflict of interest between executives and shareholders (Jensen and Meckling, 1976). Morck, 

Shleifer, and Vishny (1988) and McConnell and Servaes (1990) document that managerial 

ownership positively influences firm value when managers hold low levels of equity, but firm 

performance deteriorates as ownership stakes become meaningfully larger. Core and Larcker 

(2002) find that excess returns in both accounting and stock performance increase following 

mandatory increases in executive stock ownership. More recently, Lilenfeld-Toal and Ruenzi 

(2014) document that CEO-ownership reverses the negative effect of weak governance and 

significantly improves stock-price performance. 

Yet, managers may wish to decouple portions of their wealth from the firm’s future 

prospects (Bettis, Bizjak, and Lemmon, 2001; Jagolinzer, Matsunaga, and Yeung, 2007; Bettis, 

Bizjak, and Kalpathy, 2015). While outside shareholders bear only market risk, managers bear 

market and firm-specific risk. Executives often hold large, undiversified portions of personal 

wealth tied to the firm (Hall and Lieberman, 1998), and both their human and financial capital 

depends on the performance of the firm (Amihud and Lev, 1981; Holmstrom and Costa, 

1986). Insiders autonomously hedging or diversifying their ownership positions threaten to 

unwind the incentives intended by boards of directors and may introduce agency conflicts that 

influence firm risk and corporate value (Tufano, 1998; Knopf, Nam, and Thornton, 2002; 
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Garvey and Milbourn, 2003; Adam and Fernando, 2006; Fahlenbrach and Stulz, 2011; 

Armstrong and Vashishtha, 2012). We investigate a new and largely unexamined innovation 

in managerial ownership that potentially provides important insights into agency conflicts 

between managers and shareholders, insider share pledging.  

Share pledges involve executives or directors borrowing capital from lenders and 

providing personally owned shares of firm equity as collateral for the loan. The executive 

retains the title and voting rights to the shares and may use the loan proceeds to fund 

consumption and/or purchase investment assets.1 The dollar amount of the proceeds depends 

upon a loan-to-value ratio assigned by the lender according to the riskiness of the shares. Loan-

to-value ratios generally range between 50 and 80 percent of the shares’ market value as of the 

contract date. While the loans are typically non-recourse, the executive becomes subject to a 

margin call if the value of the shares fall below lenders’ minimum collateral requirement as 

indicated by the loan-to-value ratio. Lenders, generally banks or brokerage houses, gain the 

right to liquidate the pledged shares if borrowers fail to comply promptly with a margin call 

or otherwise default on the loan. For example, in November 2015, Goldman Sachs liquidated 

1.3 million shares pledged by Valeant Pharmaceuticals CEO Michael Pearson to secure a $100 

million dollar loan initiated in April 2015. The liquidated shares had a market value of 

approximately $103 million at the time of the sale, down more than fifty percent from their 

value at the loan contract origination.2 

Motivated by potential agency problems between shareholders and managers, we 

                                                      
1 Current regulation does not require disclosure of the pledger’s use of loan proceeds. Depth of disclosure varies 
across firms and we record all pledge details provided (i.e. bank loans versus margin borrowings, contract terms, 
use of proceeds, and etcetera). We cannot confirm insiders’ use of pledging proceed. 
2 For further description, see Lopez, Linette. "Valeant Really Wanted Its CEO to Stop Putting His Shares up as Collateral 
for Loans." Business Insider. November 6, 2015. 
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investigate the relation between insider pledging and equity risk. We propose that pledging 

potentially influences equity risk through two channels; (i) contingency risk and/or, (ii) 

changes in managerial risk-taking. First, pledging may introduce contingent risks in equity 

returns arising from potential margin calls on collateralized insider ownership stakes. When 

stock prices fall below the lenders’ loan-to-value ratio, managers must add capital to their loan 

account to bring the value back into the bounds set by the lending agreement. A lack of 

sufficient cash or cash equivalents may force insiders to sell (additional) firm shares at 

depressed prices to restore the lender’s collateral requirement. Insider selling at depressed 

prices arguably increases downward pressure on the share price, potentially exacerbating the 

price decline (Meulbroek, 1992; Aboody and Lev, 2000; Ofek and Richardson, 2003; Hong et. 

al., 2006; Fernandes and Ferreira, 2009). For insiders failing to satisfy loan requirements, 

lending institutions can liquidate any pledged shares collateralizing the loan, similarly 

amplifying downside share-price pressure. Several high profile examples in the financial press 

illustrate the costs of contingency risk in managerial share pledging. Shareholders of Green 

Mountain Coffee, CBS Corporation, and Chesapeake Energy suffered considerable wealth 

destruction after forced equity sales by corporate insiders to meet lenders’ margin 

requirements.3 Outside shareholders receive little benefit, if any, from increases in equity risk 

relating to executives selling shares or lending institution liquidating pledged shares – at already 

                                                      
3 The financial press provides several ill-fated examples of insider pledging. Robert Stiller, founder of Green 
Mountain Coffee Roasters, Inc., had a considerable ownership stake pledged in May 2012 when the share price 
declined sharply, triggering a margin call on Stiller’s pledged shares. To meet the margin call, Stiller was forced 
to sell five million shares (3.2% of common shares outstanding) worth an estimated $125.5 million. This insider 
selling further depressed the stock price.  Further, *Stiller was subsequently removed from his role as Chairman 
(but retained his CEO role).  For  fur ther  read ing on these  examples ,  see :  Green Mountain Coffee:  
Murphy, M. (2012, May 15). Margin Call: The Most Exposed. The Wall Street Journal; CBS Corp.:  Ronald, 
Grover. "John Malone Sells Low." Bloomberg.com. October 15, 2008. Chesapeake:  Driver, Anna. "Special Report: 
Chesapeake CEO Took $1.1 Billion in Shrouded Personal Loans." Reuters. April 18, 2012. 
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reduced prices – to meet loan requirements. Rather, without accompanying changes in firm 

fundamentals, increasing equity risk arising through the contingency risk channel suggests 

pledging managers extract private benefits at the expense of outside equity holders, consistent 

with heightened principal-agent conflicts arising from the pledge decision. 

Pledging can also affect equity risk through a second route – changes in managerial 

incentives.  Executives collateralizing, or pledging, their personal equity stakes may alter the 

incentives of managerial ownership and thus influence pledging insiders’ risk-taking decisions 

(Coles, Daniel, and Naveen, 2006; Brockman, Martin and Unlu, 2010; Chava and 

Purnanandam, 2010; Panousi and Papanikolaou, 2012; Armstrong et. al., 2013; Dhillon and 

Rossetto, 2015). Because insiders can separate their wealth from the firm’s future performance 

by using pledge proceeds to purchase investment assets (e.g., index fund) or consumption 

goods, pledging managers potentially exhibit less risk aversion in investment and financing 

decisions (Amihud and Lev, 1981; May, 1995; John, Litov, and Yeung, 2008; Acharya and 

Bisin, 2009; Faccio et al., 2011). Pledging executives may thus be willing to pursue riskier, 

positive NPV projects and/or assume more debt financing to reduce the cost of capital. If 

insider pledging reduces managerial risk-aversion and influences firm investment and 

financing choices, then outside shareholders potentially, indicating that pledging may mitigate 

agency conflicts.  

Yet, pledging can also impair the principal-agent relationship if changes in incentives 

motivate risk-reducing corporate decisions. Because insiders’ pledged shares serve as collateral 

on personal loans, executives assume the risk of lenders requiring additional capital and/or 

liquidating executives’ shares when the stock price falls beyond the minimum loan-to-value 
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ratio as stipulated in the loan agreement.4 To mitigate the risk of additional capital calls or 

share liquidations, pledging managers may take actions that reduce the likelihood of the stock 

price falling below the loan-to-value ratio. Executives can mitigate the risk of stock price 

declines by accepting low-risk projects, engaging in diversifying M&A activity, or avoiding 

debt financing (May, 1995; Amihud and Lev, 1981; Ross, 2004; Froot, Scharfstein, and Stein, 

1993). By pursuing such risk-reducing activities however, pledging managers extract private 

benefits of control at the expense of outside shareholders; again suggesting exacerbated 

principal-agent conflicts. 

We use an original dataset to examine empirically the relation between insider pledging 

and equity risk. The Security and Exchange Commission (SEC) introduced the first mandatory 

disclosure of insider pledges in August 2006 on the basis that these shares may be subject to 

material risk not applicable to other shares owned by corporate insiders. We manually collect 

pledging data from 2007 through 2011 for a random sample of 500 S&P 1500 firms. Our full 

sample consists of 2,430 total firm-year observations, comprising 399 pledging and 2,031 non-

pledging observations. Following an extensive literature cataloguing the importance of share-

price volatility in investment, financing, pricing, and regulatory decisions (French and Roll, 

1986; Glosten, Jagannathan, and Runkle, 1993; Ackermann, McEnally, and Ravenscraft, 1999; 

Poon and Granger, 2003; Coles, Daniel, and Naveen, 2006; Fu, 2009; Panousi and 

Papanikolaou, 2012), we measure equity risk as the volatility of stock returns. Outside investors 

need only assess an increase in ex-ante downside or upside risk for insider pledging to affect 

return volatility (see, for example, French, Schwert, and Stambaugh, 1987). 

                                                      
4 Once stock price decreases by (1-loan to value ratio), the lender can extend a margin call. For instance, if the 
loan-to-value ratio is 0.70, then pledging affords hedging up to a 30% decrease in the share price. 
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Because pledging arises from insiders’ decision of whether and how many shares to 

pledge rather than from random assignment however, a potential endogeneity concern arises 

when examining the effect of pledging on risk. Further, unobservable firm characteristics may 

influence the pledging-risk relation, suggesting that unobserved heterogeneity may confound 

causal inference. To control for the endogenous nature of the pledging decision and equity 

risk, we employ a natural experiment together with a one-to-one propensity score matched 

counterfactual-sample of non-pledging firms. 

Our natural experiment centers on measuring the relation between insider pledging 

and equity risk surrounding the 2008 financial crisis (Chava and Purnanandam, 2011).5 The 

financial crisis created a liquidity crunch that caused banks and other lending institutions to 

reduce loanable funds available for pledging (Brunnermeier and Pedersen, 2009; Cornett et. 

al., 2011; Strahan, 2012). Thus, executives and directors faced a substantially constrained 

market to pledge shares following the onset of the crisis. Managers with existing share pledges 

in place likely faced especially constrained opportunities to borrow against new share pledges. 

If pledging influences equity volatility, we expect outside shareholders to modify their risk 

assessments surrounding existing pledges from pre- to post- crisis periods in response to the 

negative liquidity shock restricting insiders’ pledging abilities. Moreover, we expect that the 

nature of outside shareholders’ revisions to equity risk depends upon the channel through 

which pledging affects managerial incentives and/or contingency risk.  

 Our empirical analysis indicates that large, influential shareholders more often engage 

in pledging – and when doing so, pledge a greater portion of shares held – than other corporate 

                                                      
5 As an alternative to difference-in-differences model, we also consider an instrumental variables two-stage 

least squares model to estimate the effect of pledging on equity risk. The analysis, shown in section III.G. 

and provide similar quantitative and qualitative results as the diff-in-diff model. 
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insiders. Corporate insiders that own five percent or more of the firm’s outstanding equity 

account for 23.6 percent of all individuals participating in pledging activities. Pledging insiders 

also tend to hold senior executive officer positions such as chairpersons of the board, (COB), 

chief executive officer (CEO), or COB-CEO and are often firm founders or members of 

founders’ families versus firm directors or less senior executives.  

The empirical results do not support the notion that pledging alters managerial risk-

taking incentives to assume more, or less, equity risk though changes in firm fundamentals. 

Intuitively, if pledging changes managers’ incentives to pursue riskier (less risky) projects or 

financing, then we would expect to find a relation between equity risk, the pledging decision, 

and firm investing/financing choices. Notably, the results indicate that equity risk does not 

bear a significant relation to the interaction of pledging and changes in capital expenditures, 

R&D, acquisitions, and/or debt financing. 

The analysis however, suggests that managerial pledging increases equity risk through 

an increase in contingency risk. In particular, the results indicate equity risk increases through 

an increase in the probability that managers or the lending institution are forced to liquidate 

shares – at already depressed prices – to meet loan requirements. After controlling for firm 

characteristics (investment, financing, and governance) and industry characteristics, we 

document a 25.9 percent increase in the volatility of daily stock returns for pledging firms from 

the pre-crisis period to the post crisis period. In contrast, the volatility of returns for non-

pledging firms – from the propensity score-matched sample – increases by 16 percent from 

the pre- to post- crisis period. The differential increase in risk (25.9 – 16 = 9.9 percent) between 

pledging and non-pledging firm is significant at the one percent level. Robustness tests further 

indicate that a one standard deviation increase in insider pledging (equal to 4.4 percent of 
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shares outstanding) corresponds with a 4.9 percent relative increase in the volatility of daily 

returns. We likewise document a similar relation for firm-specific risk between pledging and 

non-pledging firms from pre- to post- crisis and when using the full sample rather the 

propensity-score matched sample. The empirical analysis suggests that outside shareholders 

became substantially more risk sensitive to insider pledging decisions from pre- to post- crisis; 

providing evidence consistent with the contingency risk channel and indicating an impaired 

principal-agent relationship.  

We further investigate the contingency risk channel by examining the effects of 

pledging on the higher moments of stock return distributions. Specifically, we examine 

skewness and kurtosis. Skewness measures the asymmetry of the return distribution around 

its mean. Kurtosis measures the frequency of extreme negative or positive returns relative to 

the firm’s distribution of returns. If ill-timed margin calls (contingency risk) play an important 

role in the relation between pledging and equity risk, we expect to observe a negative effect 

on the skewness of returns and a positive effect on the kurtosis of returns. Negative skewness 

indicates a distribution with frequent small gains coupled with occasional extreme losses, while 

greater (positive) kurtosis values indicate a greater chance of extreme negative or positive 

returns. Our results indicate that pledging firms are more likely to face large negative stock 

returns than large positive returns (negative skewness), and increased frequency of extreme 

returns (positive kurtosis) relative to matched, non-pledging firms. The investigation of the 

higher moments of stock returns further corroborates contingency risk in explaining the 

increase in equity risk arising from managerial pledging. 

As an additional robustness test of the contingency risk channel, we examine (1) 

contemporaneous stock sales by corporate insiders who also participate in pledging, and (2) 
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single versus multiple firm-insiders pledging shares. Intuitively, as pledging insiders also sell-

off portions of their shareholdings, these insiders decrease their ability to cover ill-timed 

margin calls. Outside shareholders thus potentially bear even greater contingency risk in firms 

where managers both pledge and sell shares relative to firms where insiders pledge shares while 

maintaining or increasing their share ownership. Similarly, the probability of ill-timed margin 

calls increases with the number of insiders engaged in pledging. The analysis indicates that 

firms with pledging-and-selling insiders experience a 15.4 percent greater increase in equity 

risk (from pre- to post- crisis) relative to firms with pledging insiders who either maintain or 

increase their shareholdings. Moreover, firms with multiple pledging insiders experience a 13.4 

percent greater increase in equity risk (from pre- to post- crisis) relative to firms with a single 

pledging insider. The percent differentials for both robustness tests are significant at the one 

percent level. The results provide complementary evidence for equity risk increasing through 

the contingency risk channel and further corroborates that pledging exacerbates the principal-

agent relationship.  

 Overall, the results indicate that insider share pledging increases the risk borne by the 

firm’s shareholders. We find little evidence that the increase in equity risk associated with 

managerial pledging arises from changes in firms’ investment or financing policies. Rather, the 

observed increase in risk appears to emanate from increases in the probability of ill-timed 

margins calls and contingent asset sales. The analysis suggests that corporate insiders – often 

powerful, large shareholders – appear to extract private benefits through the pledging decision 

at the expense of outside shareholders, impairing the principal-agent relation. 

Our study makes three important contributions to the finance literature. First, we 

provide, to the best of our knowledge, the first, large sample empirical investigation of insider 
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pledging in U.S. firms. In doing so, we offer important new insights as to corporate insiders’ 

use of share pledges and the typical individuals engaging in pledging arrangements. Second, 

we document robust evidence on the previously ambiguous effects of insider pledging on 

equity risk. The analysis indicates an economically and statistically significant positive relation 

between pledging and return volatility, both total and firm specific. We further identify 

contingency risk related to ill-timed margin calls as an important channel through which 

insider pledging affects equity risk, documenting significant effects of pledging on the 

skewness and kurtosis of stock returns. Finally, the analysis suggests that pledging intensifies 

principal-agent conflicts between pledging managers and shareholders. Pledging insiders enjoy 

opportunities to augment personal utility of wealth by purchasing investment assets and/or 

consumption goods with pledge proceeds, while outside investors enjoy little or no such 

benefits but rather bear the costs of increases in volatility and foregone upside exposure 

(positive skewness) despite unchanged firm fundamentals.   

DATA AND DESCRIPTIVE STATISTICS 

Sample 

For our empirical analysis, we begin with the firms in the S&P 1500 index as of January 1, 

2007. We exclude public utilities (SIC codes 4812, 4813, and 4911 through 4991), financial 

firms (SIC codes 6020 through 6799), and foreign firms because government regulation may 

affect firm equity ownership structure. These exclusions leave 1,061 firms from which we 

randomly draw 500 firms as our base sample. To avoid survivorship bias, we do not adjust the 

sample for changes in the S&P 1500 index composition but rather track our initial 500 sample 

firms regardless of subsequent exit or re-entry to the index. Our full sample consists of 2,430 

firm-year observations from 2007 through 2011.  
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We manually collect pledging data from footnotes to statements of beneficial 

ownership provided in annual proxy statements (form DEF 14A) filed by our sample firms 

between January 1, 2007 and December 31, 2011. In August 2006, the SEC amended Item 

403(b) of Regulation S-K and Item 403(b) of Regulation S-B to require footnote disclosure of 

the number of shares pledged as security by named executive officers, directors, and director 

nominees. Prior to the amended regulation, firms’ disclosure of pledging information was 

strictly voluntary, with few firms reporting any pledging for officers or directors. We collect 

pledging data (i.e., the number of shares pledged) for each officer and director from firms’ 

annual proxy statements from 2007 through 2011. To capture the fraction of shares pledged, 

we use RiskMetrics and Execucomp to determine the total number of shares by held corporate 

insiders. 

Account ing for  the  Endogenous Nature of  Pledging and Equity Risk  

Our study examines the effects of insider pledging on equity risk. Because insider pledging 

reflects insiders’ decision of whether and how many shares to pledge rather than a random 

event, a potential endogeneity concern arises in the analysis of pledging and risk. Although we 

argue that pledging affects risk through changes in contingency risk or investment/financing 

policy, insiders may decide whether (and how much) to pledge according to anticipated 

changes in risk or firm investment/financing policies. This suggests possible reverse causality. 

Moreover, unobserved heterogeneity in firm characteristics may confound causal inference in 

the pledging-risk relation. We control for the endogenous nature of the pledging decision and 

equity risk in two ways; (i) a propensity-score matched sample and (ii) an exogenous shock to 

the pledging-risk relation (natural experiment). 
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Propensity -Score Matched Sample  

Because pledging likely arises from predetermined factors rather than random chance, we 

match firms based on observable characteristics that potentially affect the pledging decision 

(Dehejia and Wahba, 2002). Using a logit model with a pledging indicator as the dependent 

variable, we match non-pledging to pledging firm-years based on firm size, leverage, G-index, 

dividend yield, book to market ratio, return on assets, board size, institutional ownership, 

insider ownership, trading volume, analyst coverage, and board independence. We use one-to-

one nearest neighbor matching and impose common support.6 The matching process yields a 

matched sample of 712 firm-year observations (representing approximately 30 percent of our 

full sample) consisting of 356 pledging and 356 counterfactual, non-pledging observations. 

We utilize this propensity-score matched sample for our primary investigation. Recognizing 

that insider pledging represents a relatively new research topic, we verify the generalizability 

of our findings by repeating our analysis on our full 500-firm sample, which includes 2,430 

observations comprising 399 pledging and 2,031 non-pledging firm-years. 

Empirica l  Methodology and Exogenous Shock  

To examine the effect of insider pledging on equity risk, we use difference-in-difference 

models surrounding the 2008 financial crisis (Chava and Purnanandam, 2011). Notably, the 

opportunity to borrow against equity assets suffered a negative shock during the 2008 crisis, 

indicating that the crisis constrained insiders’ ability to pledge their shares (Brunnermeier and 

Pedersen, 2009). Cornett et al. (2011), for example, examine bank lending during the financial 

crisis and find that banks holding more asset-backed loans – including share pledge loans – 

                                                      
6 We explore alternative matching procedures in unreported robustness testing, including two-to-one matching 
and matching on a narrower range of explanatory variables. These robustness tests provide results similar to 
those reported in the tables (primary specifications). 
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significantly decreased lending after the onset of the crisis relative to banks with fewer asset-

backed loans. If pledging influences equity risk, we expect outside shareholders to be 

particularly sensitive (risk conscious) when managers move from a permissive pledging 

environment to a more restrictive pledging environment. Specifically, once the crisis set-in, 

managers with existing pledges or managers planning new share pledges would have 

substantially less ability to borrow on additional shares; suggesting changes in shareholder 

sensitivity to share pledges. See Figure 1 for a graphical representation of our identification 

strategy. Consistent with the intuition underlying our empirical tests, we observe co-movement 

of pledging and return volatility prior to the crisis, yet pledging declines sharply during the 

crisis reflecting the exogenous shock to the pledging-risk relation from pre- to post-crisis. 

Primary Variables Measurement  

We measure equity risk as the standard deviation of daily stock returns, using CRSP holding 

period returns (inclusive of dividends). We compute the standard deviation of daily returns 

during the fiscal year assuming a 252 trading-day year and calculating the standard deviation 

of the 251 daily stock returns preceding the fiscal year-end date (Jorion, 1995; Christensen and 

Prabhala, 1998; Guay, 1999), where Total Riskjt denotes the volatility of daily returns for firm j 

in fiscal year t. See Table 1.1 for detailed descriptions of these and all other variables used in 

our analysis.   

 We additionally consider the effect of pledging on the firm-specific or idiosyncratic 

component of equity risk, measuring firm-specific risk as the volatility (standard deviation) of 

daily abnormal returns. We compute daily abnormal returns using a cross-sectional four-factor 

model of daily excess returns over the risk-free rate (one-month UST bill yields), and define 

the abnormal return for firm j on day n as the excess residual return from the cross-sectional 
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four-factor model. Next, we calculate the annual standard deviation of daily abnormal returns 

for firm j during fiscal year t to determine our firm-specific risk variable. We again assume a 

252-trading-day year and compute the annual standard deviation of daily abnormal returns 

using the trailing 251 daily abnormal return observations leading up to the fiscal year-end date. 

We likewise calculate firm-year skewness and kurtosis of 251 daily returns using the same 252-

trading-day year assumption and methodology. Table 1.1 presents the formulas for calculating 

skewness and kurtosis.  

 To construct our annual measure of insider pledging, we take the ratio of aggregate 

number of shares pledged to aggregate number of shares owned by all directors and named 

executive officers per firm-year. This annual aggregated pledging ratio provides our 

continuous variable measure of insider pledging, Pledge Ratio. We then designate an indicator 

variable, Pledge, equal to one if the aggregate pledge ratio is greater than zero (i.e., if any of the 

firm’s insiders pledge one or more shares of stock) and zero otherwise.  

Control Variable Measurement   

We include two sets of controls in our empirical analysis. The first set accounts for previously 

documented factors affecting firm risk and the second set proxies for likely determinants of 

the insider pledging decision. Extant literature indicates that firm size (Fama and French, 

1993), financial leverage (Christie, 1982; Schwert, 1989; Vassalou and Xing, 2004), growth 

opportunities (Fama and French, 1998; Fama and French, 1993; Baker and Wurgler, 2006), 

earnings performance (Basu, 1983), and governance quality (John, Litov, and Yeung, 2008) 

significantly influence equity risk. We measure firm size as the natural logarithm of total assets, 

and financial leverage as the ratio of total liabilities to total assets. The book-to-market ratio, 

equal to the total book value of shareholder’s equity divided by the firm’s total equity market 
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capitalization at fiscal year-end, proxies for the firm’s growth opportunities. We compute 

earnings performance using ROA, equal to net income (after extraordinary items, discontinued 

operations, income taxes, and minority interest) divided by total assets. The quality of 

corporate governance potentially influences both equity risk and insiders’ pledging decisions 

(Lee and Yeh, 2004). We use board independence (the number of independent directors 

divided by total board size using information from the Risk Metrics Directors Database) and 

the G-index (see Gompers, Ishii and Metrick, 2003) to proxy for governance quality. Two-

digit SIC code and fiscal-year indicators account for time and industry fixed effects, 

respectively.7 

 Our second set of control variables focuses on factors potentially affecting the 

pledging decision. Because share pledges constitute an interest-bearing loan, we control for 

lending rates using the lagged, one-year constant maturity U.S. Treasury rate (risk-free rate). 

Bettis, Bizjak, and Lemmon (2001) find hedging with zero-cost collars and equity swaps 

typically involve high-ranking insiders with significant equity holdings. We therefore control 

for the presence of inside blockholders by designating an insider blockholder measure that 

equals the percentage ownership of the firm’s largest insider if that individual owns at least 

five percent of shares outstanding, and equal to zero otherwise (John, Litov, and Yeung, 2008). 

Jagolinzer, Matsunaga, and Yeung (2007) find strong evidence to suggest informed trading in 

the use of pre-paid variable forward contracts by corporate insiders, suggesting managers with 

private information are more likely to (not) pledge prior to (positive) negative earnings 

surprises. We control for informed trading incentives using EPS shocks at t+1 (Anderson, 

                                                      
7 We also consider Fama-French industry classifications and four-digit SIC codes for alternative measure of 
industry fixed effects and document common findings. 



16 

 

Reeb, and Zhao, 2012), given by the differential between actual earnings and consensus 

estimates from one period prior. EPS Shockjt= EPSjt  −  Et-1[EPSjt] measures the unexpected 

earnings shock for firm j in year t, where Et-1[EPSjt] provides the mean of analyst estimates in 

the I/B/E/S database. Further, we control for stock returns in additional (untabulated) tests 

of each of our empirical specifications and verify equivalent findings.  

In our investigation of the managerial incentives channel, we include crash risk proxies 

in our estimation of equity risk to examine the effects of changes in firm fundamentals with 

respect to pledging. We construct two crash risk measures following Kim, Li, and Zhang 

(2011); estimating the negative conditional skewness of returns during the fiscal year 

(NCSKEW), and the volatility ratio of the standard deviation of negative returns to the 

standard deviation of positive returns during the year (DUVOL). See Kim, Li, and Zhang 

(2011) for details on the computation of these measures.  

When estimating the skewness and kurtosis of returns, we control for 

contemporaneous and lagged stock performance and return volatility to proxy for the mean-

variance characteristics of the firm’s equity shares (Mitton and Vorkink, 2007). Following 

Boyer, Mitton, and Vorkink (2010), we control for momentum (measured by cumulative 

monthly abnormal returns during the fiscal year) and the four-factor model regressors 

(Carhart, 1997). We measure cumulative abnormal returns by geometrically aggregating the 

monthly abnormal returns (as described in the calculation of firm-specific risk) during the 

fiscal year. We similarly aggregate monthly four-factor model data over the twelve months 

preceding fiscal year-end for our annualized measures of MRP, SMB, HML, and UMD.  
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Descriptive Statistics 

Insider  Share Pledging Transact ions and Parti c ipating Manager s      

Our full sample includes 738 share pledges corresponding to 271 unique individuals in 130 

different firms (26.0 percent of our 500 sample firms). These pledges correspond to 399 

distinct firm-year observations, comprising approximately 17 percent of the full sample. The 

mean (median) pledge represents 33.3 (35.4) percent of the insider’s total equity stake. By 

comparison, Larcker and Tayan (2010) report that based on their corporate executive survey 

of 134 public firms, 982 directors or executive officers reported a pledge between 2006 and 

2009 with an average magnitude of 44 percent of the individual’s ownership stake. Bettis, 

Bizjak, and Kalpathy (2015) investigate insider hedging with derivatives and report average 

levels of ownership hedged with zero-cost collars, pre-paid variable forwards, and equity swaps 

of 31, 28, and 33 percent respectively. Jagolinzer, Matsunaga, and Yeung (2007) similarly report 

average insider hedging using pre-paid variable forwards of approximately 30 percent of firm-

related wealth. Our findings suggest that insider pledging appears to follow a similar pattern 

to hedging mechanisms.  

Characterizing the individuals who typically engage in pledging, Table 1.2, Panel A 

presents descriptive statistics and difference of mean tests for personal characteristics of 

pledging insiders compared with their non-pledging colleagues in the same firm and fiscal year. 

The data suggest that insiders who pledge tend to be large, influential shareholders. Relative 

to their non-pledging colleagues in the firm, pledging insiders hold powerful corporate 

appointments, exhibit longer tenures with the firm, and maintain larger ownership stakes. 

Executive-directors (representing 42.0 percent of all insider pledgers) are more likely to pledge 

shares than independent directors or non-director executives. CEO’s, Chairmen of the board 
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of directors, and dual Chairman-CEO’s (representing 23.4, 22.5, and 14.6 percent of pledgers, 

respectively) likewise appear more likely to pledge their shares, compared with non-leading 

insiders. Founders/co-founders and insiders with longer tenure similarly pledge their shares 

more frequently than newer or more junior members of the management team. The average 

pledging insider owns 3.1 percent of the firm’s equity, compared to an average ownership 

stake of 0.4 percent among non-pledging colleagues. Inside blockholders, or executives and/or 

directors owning at least five percent of the firm’s shares, comprise 23.6 percent of all pledging 

insiders and remain significantly more likely to pledge their shares compared with smaller 

inside shareholders.  

Exper imenta l Sample and Matched Control  Sample  

Table 1.2, Panel B provides annual summary statistics for our experimental sample and the 

propensity-score matched sample from January 2007 through December 2011. We calculate 

these statistics by aggregating the 356 pledging firms in the experimental sample and 356 non-

pledging firms in the control sample.8 Appendix 2 provides corresponding summary statistics 

for our full 500-firm sample (with accompanying multivariate results). Our propensity-score 

matching procedure produces a relatively strong match between pledging firms (experimental 

sample) and non-pledging firms (control sample). With the exception of board independence, 

the matched pledging and non-pledging samples remain statistically indistinct along each of 

our matching variables (including firm size, leverage, G-index, book-to-market ratio, and 

return on assets). To account for the disparity in board independence, we include this as a 

                                                      
8 To assess whether the experimental and matched samples can be generalized to the larger population of S&P 
1500 firms, we compare firm characteristics for these samples to S&P 1500 firms (less utilities and financials) 
characteristics. Unreported difference-in-means tests indicate that our matched sample consists of firms 
statistically indistinct from the overall index with respect to firm size, market capitalization, leverage, book-to-
market ratio, and dividend yields. 
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control variable in each of our multivariate specifications.  

 Table 1.2, Panel C provides pre- and post- crisis differences in means tests for pledging 

and non-pledging firms in our experimental and matched sample. The results indicate that 

pledging firms exhibit significantly lower volatility, both total and firm-specific, relative to 

matched non-pledging firms prior to the crisis. Yet, post-crisis, pledging firms exhibit 

statistically indistinct total risk and significantly greater  firm-specific risk relative to non-

pledging firms. Univariate difference-in-differences indicate that pledging firms experience 

significantly greater risk increases from pre- to post- crisis relative to non-pledging firms. We 

investigate this further in a multivariate setting. 

MULTIVARIATE ANALYSIS    

Empirical Methodology and Natural Experiment 

The 2008 financial crisis presents a negative exogenous shock to the supply of lending capital 

available for pledging, thereby constraining corporate insiders’ ability to pledge their shares 

from pre- to post- crisis. Although the crisis provides a natural experiment to examine the 

relation between pledging and equity risk, the crisis also increased investor risk aversion. To 

separate the effects of pledging and of the crisis on equity risk, we employ difference-in-

difference specifications for pledging and non-pledging firms from pre- to post- crisis. 

Volatility differentials within sample from pre- to post- crisis (first difference) and between 

sample for the experimental and control firms (second difference) enhance our ability to infer 

the effect of pledging on risk, and provides insight as to the underlying channel or mechanism 

linking insider pledger to equity risk.  
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Difference - in-Dif f erences  Model  

To quantify the relation between insider pledging and equity risk and to infer the underlying 

channel, we estimate the following difference-in-difference model, 

Firm Riskjt = α+β
1
Post Crisisjt+β

2
Pledge

jt
+β

3
(Post Crisis

jt
×Pledge

jt
)+β

4
(Pledge

jt
×ΔϜjit)+ ⋯ 

⋯ +β
5
(Post Crisis

jt
×Pledge

jt
×ΔϜjit)+β

6
ΔϜjit+δXjt+θj+ϕt

+εjt                                                           (1) 

Firm Riskjt refers to the volatility of daily stock returns during the fiscal year. Pledge
jt
 equals one 

if firm j reports at least one insider pledge in fiscal year t; and Post Crisisjt equals one if the fiscal 

year-end date occurs after September 30, 2008.9 ΔϜjit indicates the fiscal-year change (from t-1 

to t) in corporate investment and financing activities. β
3
 measures the effect of insider pledging 

on equity risk.  β
4
 and β

5
 measure the effect of changes in fundamentals with respect to insider 

pledging on stock volatility in the pre- and post-crisis period, respectively. The secondary 

interaction term, Post Crisisjt×Pledge
jt
×ΔϜjit, reflects our main variable of interest. Xjt represents 

a vector of time-varying firm characteristics. ϕ
t
 and 𝜃𝑗  represent time and industry fixed effects 

given by fiscal year and two-digit SIC dummies, respectively. We winsorize all regression 

variables at the 1st and 99th percentiles to account for potentially influential observations and 

estimate robust standard errors clustered at the firm level (Bertrand, Duflo and Mullainathan, 

2004). 

Insider Pledging, Equity Risk, and Firm Fundamentals  

We begin our multivariate investigation by focusing on prospective changes in firm risk-taking 

related to insider pledging. To measure the effect of changes in firm fundamentals related to 

                                                      
9 Of the 712 total observations in our matched sample, 160 occur pre-crisis (74 pledging and 86 non-pledging) 
and 512 post-crisis (282 pledging and 270 non-pledging). 
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the pledge decision, we employ interaction terms for managers’ pledging and firm-year 

changes in (a) R&D intensity (b) capital expenditures, (c) acquisitions, and (d) debt financing 

- each scaled by the book value of assets – as in equation 1. Secondary interaction terms using 

the Post Crisis indicator capture changes in the relation between pledging and firm 

fundamentals from pre- to post- crisis. If borrowing against personal equity holdings reduces 

managerial risk aversion, we expect the Post Crisisjt×Pledge
jt
×ΔϜjit interaction term(s) to have 

significantly negative coefficient estimates; reflecting a reduction in firm risk-taking following 

from constrained pledging (and thus, constrained managerial diversification) opportunities 

during the crisis. If pledging instead increases risk-aversion, we expect positive coefficient(s) 

for the Post Crisisjt×Pledge
jt
×ΔϜjit interactions, as limited availability of pledge loans in the crisis 

decreases managers’ exposure to margin calls and consequent risk-reducing incentives. We 

further control for crash risk in our regression specifications with NCSKEW and DUVOL 

(Kim et. al., 2011).   

 Table 1.3 presents the estimation results for our experimental and matched samples. 

Column 1 shows the results for changes in capital expenditures, column 2 for changes in R&D, 

column 3 for changes in acquisitions, and column 4 for changes in debt levels. Contrary to the 

argument that insider pledging causes managers to alter firm risk-taking, we observe no 

significant coefficient for the Post Crisisjt×Pledge
jt
×ΔϜjit term in any of the investment/financing 

specifications. Further, the coefficient estimates on the Pledge
jt
×ΔϜjit interactions are not 

significant at conventional levels for any of the four specifications. Intuitively, the non-

significant coefficient estimates indicate that no meaningful relation exists between pledging 

and changes in firm investment or financing decisions that affect equity volatility – neither in 
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the pre- nor post- crisis period. Moreover, because each specification includes a stand-alone 

regressor for changes in the given firm fundamental ratio (ΔϜjit) to account for any pre-

pledging differences in investment or financing policy, our results suggest no relation between 

pledging and risk-taking decisions after controlling for endogeneity issues otherwise 

potentially affecting the analysis.  

 We find no evidence to suggest that pledging affects equity risk through changes in 

firm investment and financing choices. We do however, observe a larger increase in equity risk 

for pledging firms from pre- to post- crisis then for non-pledging firms. Specifically, the 

coefficient estimates on the interaction term between pledging and post crisis (β3) indicates 

that firms with insiders engaged in pledging experience significant increases in equity risk at 

the onset of the crisis, unrelated to any corresponding changes in firm fundamentals. 

Specifically, , we document a 17.1 percent increase in volatility for pledging firms from pre-

crisis to post-crisis relative to non-pledging firms from pre- to post- crisis (difference-in-

difference).10 With little or no evidence to suggest that pledging affects firm risk through 

changes in managerial investment and financing decisions, we turn to an alternative channel 

to explain the link between pledging and equity risk – contingency risk. 

Insider Pledging, Total, and Firm-Specific Equity Risk 

Our analysis indicates that insider pledging increases equity risk. Yet, the evidence does not 

support pledging influencing equity risk via managerial decisions on investment or financing 

choices. We next consider that pledging may affect equity risk through changes in contingency 

                                                      
10 We compute this 17.1% difference (average treatment effect on treated firms (ATT)) as the difference-in-
differences coefficient (β3=0.259) divided by the pre-crisis mean risk of pledging firms in our matched sample 

(α+β
2
=1.681 − 0.163=1.518).  β

3
(α+β

2
)⁄ = 0.259 1.518⁄ =17.06%.  We also compute the average treatment 

effect (ATE) as the estimated difference-in-differences coefficient divided by the unconditional pre-crisis mean 
risk for matched pledging and non-pledging firms and find comparable results.   
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risk. The crisis, by constraining new pledging opportunities, limits insiders’ ability to pledge 

additional shares to meet margin calls; suggesting an increase in the probability of forced equity 

sales by managers or lending institution when share price falls below minimum loan-to-value 

ratios. If investors assess greater probabilities of margin calls on pledged shares due to falling 

stock prices, then we expect to observe a greater increase in equity risk from pre- to post- 

crisis for pledging firm versus their non-pledging counterparts.  

 To examine the contingency risk channel, we streamline our model specification in 

equation 1 to,   

Firm Riskjt = α+β
1
Post Crisisjt+β

2
Pledge

jt
+β

3
(Post Crisis

jt
×Pledge

jt
)+δXjt+θj+ϕt

+εjt .             (2) 

Table 1.4 presents the estimation results for our experimental and matched samples. Columns 

1 and 2 provide the results for total risk; columns 3 and 4 provide results for firm-specific risk. 

Across all the specifications, the coefficient estimate on the difference-in-differences variable 

(β3) indicates a significant and positive relation between insider pledging and stock equity risk, 

both total and firm specific. Similar to extant research (Fama, 1990; Whitelaw, 1994), the 

empirical specifications appear to explain a large portion of equity risk. Our adjusted R2’s range 

from about 47% to slightly over 80% for the fully specified model with time and industry fixed 

effects.  

 The estimated β
3
 coefficient for Post Crisis × Pledge  in column 2 (column 4) indicates 

a 9.9 (9.3) percent increase in total (firm-specific) equity risk for pledging firms from pre-crisis 

to post-crisis relative to non-pledging firms from pre- to post- crisis, suggesting both an 

economically and statistically meaningful effects on risk. Notably, we observe a significantly 

negative coefficient for the stand-alone Pledge term (β2), indicating that pledging firms exhibit 

lower equity risk relative to non-pledging firms in the pre-crisis period. We conduct an F-test 
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to examine the null hypothesis of the same increase in equity risk for pledging firms from pre- 

to post- crisis relative to non-pledging firms from pre- to post- crisis (i.e., β2(Pledge) + β3(Post 

Crisis × Pledge) = 0).  We reject the null hypothesis that pledging and non-pledging firms exhibit 

equivalent post-crisis return volatility (F 1,282 = 4.10; p  = 0.043), and infer that pledging firms 

are more risky than their non-pledging counterparts after the onset of the crisis, despite being 

significantly less risky prior to the crisis. 

 Our empirical tests indicate a positive, economically and statistically significant causal 

relation between insider pledging and equity risk (both total and firm specific). We find 

evidence to suggest investors upwardly revise their risk assessments of pledging firms – relative 

to non-pledging firms – after the onset of the financial crisis, seemingly consistent with the 

contingency risk channel. Given that our analysis in section III.B. finds no support for 

pledging managers altering risky investment or financing activities to the benefit of equity 

investors, the positive relation between pledging and risk suggests that outside shareholders 

appear to bear a cost from insider pledging decisions without any offsetting benefit. We further 

explore this potential contingency risk channel and the principal-agent implications in 

subsequent testing. 

Insider  Pledg ing ,  Contingency  Risk, and the  Skewness and Kurtosis  o f  Returns  

Our primary empirical analysis suggests contingency risk provides the principal link between 

pledging and equity risk, consistent with increased probability of inopportune assets sales by 

insiders following ill-timed margin calls on pledged shares. As a further test of the contingency 

risk channel, we examine the relation between insider pledging and the skewness and kurtosis 

of daily stock returns. Intuitively, if outside investors perceive an increase in the probability 

pledging insiders liquidating large number of shares at depressed prices (ill-timed margin calls), 



25 

 

then we expect to observe increases in the magnitude of large negative returns relative to large 

positive returns for firms’ stock prices (negative skewness). In amplifying the magnitude of 

negative returns following an ill-timed margin call, pledging would likewise increase the 

frequency of extreme returns (positive kurtosis). 

We test these predictions using our difference-in-differences model (equation 2) to 

estimate the skewness and kurtosis of returns for the propensity-score experimental and 

matched samples. Consistent with contingency risk predictions, the results presented in Table 

1.5 indicate a significant negative  relation between insider pledging and the skewness of 

returns, together with a significant posi t ive  relation between pledging and the kurtosis of 

returns. The estimated β
3
 coefficients for Post Crisis × Pledge indicate that, relative to 

corresponding changes in non-pledging firms from pre- to post- crisis, insider pledging 

corresponds with (a) significant increases in the magnitude of negative returns relative to 

positive returns, and (b) significant increases in the incidence of extreme returns.11 These 

findings provide support to the contingency risk channel in explaining the increase in equity 

risk for pledging firms versus non-pledging firms. The evidence further indicates that insider 

pledging harms outside shareholders through increases in large and disproportionately 

negative returns, or foregone positive skewness exposure; suggesting pledging amplifies the 

principal-agent conflict. 

                                                      
11 Our results indicate a 61.8 percent decrease in skewness (27.6 percent increase in kurtosis) for pledging firms 
relative to non-pledging firms from pre- to post- crisis. We temper the interpretation of these percent change 
estimates for skewness and kurtosis however, as existing research indicates weak time-series persistence in the 
higher moments of return distributions (Singleton and Wingender, 1986; Sun and Yan, 2003).  Precise 
measurement of treatment effects or percent changes in skewness and kurtosis from the pre- to post- crisis 

periods thus proves difficult, suggesting that the sign and significance of the β3 coefficients offer a more 
meaningful interpretation of the effect of insider pledging on the higher moments of returns. 
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Firm Initiations and Terminations of Insider Pledging and Firm Fixed Effects 

We next consider an alternative to our propensity-score matched sample, instead restricting 

our sample to firms initiating or terminating insider pledges. This analysis excludes all firms 

reporting no insider pledging during the sample period and firms reporting insider pledging 

throughout the sample period. The resulting estimation sample includes 95 (54) firm-level 

initiations (terminations) of pledging. Although our propensity-score matching process 

compares similar observations (firms) differing only in pledging, we now include firm fixed-

effects in the model so as to compare changes in risk for the same f irm , before and after 

pledging (and from pre- to post-crisis). Firm fixed effects mitigate unobserved heterogeneity 

concerns and provide a rigorous robustness test of the effect of pledging on risk. 

 We modify our baseline difference-in-difference model to accommodate a triple-

difference comparison to estimate changes in volatility from t-1 to t (first difference) on 

changes in firm-level pledging (second difference) from pre- to post- financial crisis (third 

difference). Specifically, the regression specification is;  

∆Firm riskjt = 𝛼+β
1
Post Crisisjt+β

2
∆Pledge

jt
+β

3
(Post Crisis

jt
×∆Pledge

jt
)+𝜹Xjt+𝜓𝑗+εjt      (3) 

where 𝜓𝑗 represents a vector of firm fixed effects; and ∆Pledge
jt
 equals one (negative one) for 

pledging initiations (terminations). 

 Table 1.6 presents the results on the initiation and/or termination of insider pledging 

on equity risk. Column 1 considers the effects of pledging initiations and terminations 

simultaneously; columns 2 and 3 isolate the effects of initiations and terminations, respectively. 

∆Pledge equals negative one for pledging terminations, zero for pledging continuations, and 

one for pledging initiations. Our analysis indicates an economically and statistically significant 

positive relation between insider pledging and total return volatility (unreported results 
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likewise indicate a consistent relation with respect to firm-specific volatility). The estimated β
3
 

coefficient for Post Crisis × ∆Pledge
 
 in column 2 indicates that pledging initiations correspond 

with a 16.5 percent greater firm-year change in total risk relative to the firm’s pre-crisis, pre-

pledging risk (on average). The β
3
 coefficient in column 3 indicates that pledging terminations 

correspond with a 31.1 percent relative reduction in the firm-year change in risk, on average.12 

The evidence for pledging initiations and terminations in our triple-difference model with firm 

fixed effects thus lends robustness to our primary analysis and findings and potentially 

indicates that our primary results may understate the effect of pledging on equity risk. 

Insider Pledging Ratios and Firm Fixed Effects 

Our empirical tests have thus far measure insider pledging as a binary or dummy variable. We 

examine the robustness of our specification by using a continuous measure of insider pledging 

(Pledge Ratio), equal to the firm-year aggregate number of shares pledged by directors and 

named executives divided by the aggregate number of shares owned by those individuals. We 

again include firm fixed-effects in the regression specification for added robustness, 

Firm riskjt =α+β
1
Post Crisisjt+β

2
Pledge Ratio

jt
+β

3
(Post Crisis

jt
×Pledge Ratio

jt
)+δXjt+ψ

j
+ϕ

t
+εjt (4) 

 where 𝜓𝑗 and 𝜙𝑡 represent firm and time fixed effects, respectively. 

 Table 1.7 presents the results when using Pledge Ratio to measure pledging in our 

experimental and matched samples. We again find an economically and statistically 

significantly positive relation between pledging and equity risk (both total and firm-specific), 

                                                      
12 We compute the reported treatment effects (ATU) as the difference-in-difference coefficient (β3) divided by 
the mean pre-crisis (pre-pledging) firm-year change in risk for the estimation sample (α). Because the baseline 
average firm-year change in risk (α) takes a negative value, we assign the treatment effect the same sign as the 
difference-in-difference coefficient (β3). For initiations (column 2), β3 /α = 0.924 /|-5.587| = 16.5%. For 
terminations (column 3), β3 /α = -1.584/ |-5.093| = 31.1%. 
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after controlling for firm and time fixed effects. The β
3
 coefficient estimates for 

Post Crisis × Pledge Ratio indicate that insiders pledging one additional percent of their shares 

corresponds with a 0.67 (0.62) percent increase in the standard deviation of daily stock 

(abnormal) returns relative to within-firm pre-crisis risk levels. Continuous measurement of 

pledging thus supports our principal findings regarding the effect on equity risk, and again 

appears consistent with changes in contingency risk underlying the pledging-risk relation. 

Pledger Stock Sales and Multiple Pledging Insiders 

In this section, we conduct additional, directed tests of the contingency risk channel in 

explaining increases in volatility. We consider two extensions to the pledging-risk relation; (1) 

personal stock sales (purchases) by firm insiders with concurrently outstanding share pledges; 

and (2) single versus multiple insiders pledging shares. In the first extension, we argue that 

insiders selling equity stakes while simultaneously pledging shares to collateralize loan 

obligations potentially increase contingency risk borne by outside shareholders by reducing 

the pool of shares to draw-from to meet loan obligations. We thus posit that the effect on 

stock volatility will be increasing in concurrent stock sales by pledging insiders. Regarding 

single versus multiple pledgers, we argue that the probability of inopportune insider selling 

increases with the number of pledging insiders, as should the resulting effect on risk. 

  To test these extensions, we interact our baseline difference-in-difference estimator, 

Post Crisis × Pledge, with indicators for pledger stock sales and multiple inside pledgers (see 

Table 1.1 for the data definitions). Table 1.8 presents the results for the experimental and 

matched samples. Consistent with our contingency risk arguments, we observe positive and 

significant differential effects on risk for both pledger-selling and for multiple inside pledgers. 

The results hold for both total and firm-specific equity risk, and suggest both economically 
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and statistically differential increases in risk corresponding with pledging insiders selling shares 

and/or with multiple firm insiders pledging. Treatment effects reported in Table 1.8 indicate 

that concurrent insider pledging and selling corresponds with a 25.2 (25.7) percent increase in 

total (firm-specific) risk from pre- to post- crisis, compared with a baseline increase of just 9.8 

(9.1) percent when pledging insiders either bur or hold shares. Similarly, firms with more than 

one insider pledging exhibit a 21.6 (20.9) percent increase in total (firm-specific) risk from pre- 

to post-crisis; compared with only an 8.2 (6.4) percent increase for firms with a single inside 

pledger. Overall, the evidence regarding pledger selling and multiple inside pledgers provides 

evidence consistent with increases in contingency risk. 

Instrumental Variables Regression 

Finally, we consider an alternative to our primary difference-in-differences model using 

instrumental variables regression to estimate the effect of pledging on equity volatility. We 

exploit the time-series persistence of share pledges in the data in our instrumental variable 

construction. Because share pledges in our sample most typically correspond to term loans 

with maturity greater than one year (normally ranging from three to five years in term), the 

firm-year pledging data exhibit a high degree of stability over time. We therefore instrument 

for current year pledging using the interaction between lagged firm-year pledging and our 

financial-crisis indicator and specify our first-stage equation as, 

Pledge
j,t

= π0+π1(Pledge
j,t-1

× Post Crisisj,t)+γXjt+ψ
j
+ϕ

t
+ξj,t

 
                      (5.1) 

Our second stage equation is, 

Firm riskjt =α+β
1
 Pledgê

jt
+δXjt+ψ

j
+ϕ

t
+εjt                           (5.2) 
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The identifying assumption underlying our instrumental variables estimation asserts that the 

financial crisis affects all firms, pledging and non-pledging, equivalently. 

 Column (1) of Table 1.9 presents the instrumental variables regression estimates using 

the Pledge dummy to measure insider pledging. The β1 coefficient indicates a positive and 

significant effect on equity risk, suggesting that pledging corresponds with a 14.6 percent 

increase in volatility, on average. Column (2) presents estimation results using our continuous 

measure of pledging, Pledge Ratio, in place of the Pledge dummy. The β2 coefficient on Pledge 

Ratio indicates that pledging one additional percent of insider holdings corresponds with a 

0.689 percent increase in the volatility of daily returns. At the sample mean insider pledging 

ratio among pledging firms in our sample, this indicates an 11.56 percent increase in equity 

volatility corresponding with insider pledging.13 The evidence from instrumental variables 

estimation thus again suggests a both statistically and economically meaningful effect of 

pledging on equity risk, supporting our primary analysis. Moreover, we find highly significant 

results despite a reduced sample size resulting from our use of lagged pledging for our 

instrument (as pledging data remained largely unavailable prior to 2007, when we begin our 

sample period). Additional testing using GMM further indicates these findings are robust to 

estimation methodology.   

ROBUSTNESS 

Restricting the Crisis Period 

In our analysis, we define the post-crisis period from September 30, 2008 to December 31, 

2011. Banks and lending institutions however, potentially relaxed pledging standards as the 

                                                      
13 Conditional of firm-year pledging, the sample mean insider pledging ratio equals 16.8% of insider holdings; 
16.8% times 0.689 indicates an 11.56% increase in equity risk, on average, corresponding with insider pledging. 
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crisis waned; suggesting that the exogenous lending-shock does not span until December 31, 

2011. To ensure the robustness of our results, we examine four alternative crisis periods 

spanning from October 1, 2008 through (a) March 31, 2009; (b) June 30, 2009; (c) September 

30, 2009; and (d) December 31, 2009. Our analysis indicates that shortening the crisis period 

strengthens both the statistical and economic significance of our findings on the positive 

relation between pledging and total (and firm-specific risk); suggesting that our primary 

analysis provides a conservative estimate of the effect of pledging on equity risk. Specifically, 

Table A.1 in the Appendix shows that shortening the crisis period to (a) March 31, 2009; (b) 

June 30, 2009; (c) September 30, 2009; and (d) December 31, 2009 suggests total risk increases 

of 20.9, 19.3, 21.6, and 12.6 percent, respectively relative to non-pledging firms from pre- to 

post- crisis. Similar results hold for firm-specific risk when shortening the crisis period. 

Overall, restricting the duration of the crisis strengthens our results and further supports the 

contingency risk channel. 

Full Sample Estimation 

Our primary tests use propensity-score matched samples of pledging and non-pledging firms. 

To assess the robustness of our matched sample findings, we re-estimate our primary tests 

with the full sample. Consistent with the matched sample results, the full sample analysis 

indicates a positive and significant relation between pledging and total risk (and firm-specific 

risk).  Table A.2 in the Appendix shows the results and indicates that the most conservative, 

full sample estimates suggests that insider pledging increases total (firm-specific) risk by 5.7 

(7.3) percent from pre- to post- crisis relative to non-pledging firms from pre- to post- crisis. 

Unreported robustness testing confirms that our findings on insider pledging and the skewness 
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and kurtosis of returns likewise hold for our full sample. Overall, robustness testing with the 

full sample confirms the findings from the propensity-scored matched samples.14   

Corporate Anti-Pledging Policies 

To account for possible selection bias related to corporate policies restricting insiders from 

pledging, we record an indicator variable equal to one if the firm states an anti-pledging policy 

in its proxy filing. We observe very few of these policies in our sample data, finding only five 

firms with explicit anti-hedging policies in place between 2007 and 2010, and nine firms in 

2011. By comparison, an executive-compensation attorney at Sullivan & Cromwell LLP 

reports that only eight firms report anti-pledging policies in 2012 SEC filings, compared with 

107 firms just one year later, in 2013. Although we do not include anti-pledging policies in our 

propensity-score matching process, difference-in-means tests suggest that the firms 

prohibiting pledging (from our sample) are statistically indistinct from those comprising our 

matched sample. Moreover, we include firm fixed effects in multiple robustness tests with to 

capture unobserved heterogeneity related to undisclosed corporate pledging policies. 

CONCLUSION  

We examine the relation between insider pledging and equity risk using a hand-collected 

pledging dataset spanning from January 2007 through December 2011 for 500 randomly 

selected S&P 1500 firms. Our analysis indicates a statistically and economically significant 

positive relation between insider pledging and equity risk, given by the volatility of daily stock 

                                                      
14 We consider a broad set of additional control variables in unreported regressions to account for any potentially 
omitted variables affecting our analysis. In particular, we account for stock (abnormal) returns, director 
ownership guidelines, equity compensation, ownership dispersion, firm age, dividend yield, trading volume, 
analyst coverage, analyst forecast dispersion, short interest, sales growth, tax rates, and market volatility. To 
account for potential informed trading incentives, we also control for lead-year changes in risk and return 
characteristics. Our results prove robust to all additional controls considered, suggesting that our findings are not 
affected by omitted variables. 
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(abnormal) returns. Using propensity-score matching and the 2008 financial crisis as an 

exogenous shock to the supply of lending capital to account for endogeneity issues, our 

difference-in-difference tests suggest a causal relation between insider pledging and both the 

total and firm-specific components of stock volatility. The analysis indicates that insider 

pledging increases total (firm specific) risk by 9.9 (9.3) percent from pre- to post- crisis relative 

to non-pledging firms from pre- to post- crisis.  

 Our analysis suggests the increasing volatility occurs due to contingency risk from the 

added probability of ill-timed margin calls surrounding share pledges. Unlike derivative 

instruments that offer unbounded protection against downside risk, share pledges expose 

executives to margin calls when stock prices fall below bounds set by lenders’ loan-to-value 

ratio causing pledging insiders to commit added capital to their loan account. Insiders lacking 

sufficient cash or cash equivalents to meet the margin call may be forced to sell additional firm 

shares at depressed prices to restore the lender’s collateral requirement, or risk the lender 

liquidating the entire collateral position at these prices to settle the loan. Further supporting 

the contingency risk channel, we find that insider pledging significantly and negatively affects 

the skewness of returns, and significantly and positively affects kurtosis. Intuitively, this 

indicates that insider pledging corresponds with more large negative returns than large positive 

returns (decreased skewness), and with an increased frequency of extreme returns (increased 

kurtosis). Furthermore, we find that the impact on equity risk increases in (a) the number of 

pledging insiders, and (b) concurrent stock sales by pledgers. The findings prove robust to 

estimation on the full data sample, measuring insider pledging as a continuous variable, firm 

fixed effects, instrumental variables regression and a host of additional control variables. Our 

analysis finds no effect between pledging and firm investment or financing activities affecting 
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equity risk however, suggesting that outside shareholders bear increased risk from pledging 

independent of any changes in firm fundamentals. Overall, our findings indicate pervasive 

principal-agent conflicts between pledging managers and outside shareholders, consistent with 

influential insiders extracting private benefits at the expense of firm investors through 

pledging. 

Our findings hold important implications for corporate governance policy. Corporate 

pledging policies have grown increasingly prominent in recent years, particularly following the 

passage of the Dodd–Frank Wall Street Reform and the Consumer Protection Act in July 2010 

requiring public disclosure of firm policies regarding executives’ and directors’ ability to hedge 

their ownership. According to a recent study by Sullivan & Cromwell LLP, 107 firms had 

included an explicit pledging policy within their annual proxy statement by May 2013, up from 

just eight firms in 2012. The findings made in this paper may offer valuable insights for the 

determination of prudent corporate pledging policies. Documenting the apparent harm to 

shareholders from increased volatility and reduced skewness relating not to firm fundamentals 

but to ill-timed margin call contingencies, our analysis indicates that boards of directors can 

improve governance policy through the initiation and transparent disclosure of corporate 

pledging policies mitigating these contingent risks borne by outside investors.
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Table 1.1 Variable Definitions 
Dependent Variables 

Firm Risk [Total Risk]: Standard deviation of daily stock returns during the fiscal year, 

Total Risk jt =√ 1

251
∑ (Returnjnt −

1

251
∑  Returnjnt

251
n=1 )

2
251
n=1  

Firm-Specific Risk: Standard deviation of daily abnormal returns during the fiscal year; we define 
daily abnormal returns using a cross-sectional four-factor model, 

Abnormal Returnjn= εjn= (r
jn

− rf
n
) - (α+β

1
∙MRPn+β

2
 ∙SMBn+β

3
 ∙HMLn+β

4
 ∙UMDn) 

and calculate the annual standard deviation of daily abnormal returns assuming a 252-trading-day 
year, 

Firm Specific Risk jt =√ 1

251
∑ (Abnormal Returnjst −

1

251
∑ Abnormal Returnjst

251
n=1 )

2
251
n=1  

Kurtosis: Kurtosis of daily stock returns during the fiscal year, 

Kurtosisjt= [
m4

𝑚2
2];  where m4=

1

251
∑ ( Returnjnt-

1

251
∑  Returnjnt

251
n=1 )

4
251
n=1 ; 

                                                                                                                                                                                               m2=
1

251
∑ ( Returnjnt-

1

251
∑  Returnjnt

251
n=1 )

2
251
n=1   

Skewness: Skewness of daily stock returns during the fiscal year, 

Skewnessjt= [
m3

s3
];  where m3=

1

251
∑ (Returnjnt-

1

251
∑ Returnjnt

251
n=1 )

3
251
n=1 ;                                           

s3= [
1

251
∑ (Returnjnt-

1

251
∑ Returnjnt

251
n=1 )

2
251
n=1 ]
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Primary Variables 
Multiple Pledgers: Equal to one if two or more insiders report share pledges in the proxy statement 
Pledge:  Equal to one if any director or named executive reports a share pledge in proxy statement 
ΔPledge: Change in the firm-year Pledge indicator from the prior year 
Pledge Ratio: Aggregated ratio of shares pledged to shares owned by directors and named executives  
Pledger Selling: Equal to one if one or more pledging insiders’ firm-year change in shares held (net of 

all equity-based compensation and awards, newly vested shares, and options exercises) is less than zero 
Post Crisis: Indicator equal to one if the fiscal year-end date occurs after September 30, 2008 

Control Variables 
Beta: Annual beta values from CRSP (computed using Scholes-Williams method) 
B/M Ratio: Book value of total equity divided by market capitalization 
Board Independence: Number of independent directors divided by the total number of directors 
CAR: Geometrically aggregated monthly residual returns during the fiscal year from a Fama-French  
DUVOL: Ratio of fiscal year volatility of positive returns to volatility of negative returns (weekly returns) 
EPS Shock: Differential between actual year-end earnings reported and consensus estimates (mean of 

analyst estimates in the I/B/E/S database) from one year prior, EPS Shockjt=EPSjt − Et-1[EPSjt] 

Firm Fixed Effects: GVKEY dummies 
Firm Size: Natural logarithm of Total Assets 
G-Index: Governance index utilizing 24 shareholders’ rights provisions (Gompers, Ishii, and Metrick, 2003) 
Industry Fixed Effects: Two-digit SIC code dummies 
Inside Blockholder Ownership: Equal to the percentage of shares outstanding held by the largest firm 

insider if the largest insider owns five percent or greater of shares outstanding; otherwise equals zero 
Leverage: Total Liabilities divided by Total Assets  
NCSKEW: Negative conditional skewness of fiscal year weekly returns (see Kim, Li, and Zhang, 2011) 
Risk-Free Rate: Lagged one-year Constant Maturity Treasury rate   
ROA: Net income divided by total assets 
Stock Return: Annual, fiscal-year percent change in stock price 
Time Fixed Effects: Fiscal year dummies
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Table 1.2 Descriptive Statistics and Mean Comparisons  
This table provides summary statistics and difference in means tests for our sample data. Panel A describes personal 
characteristics of pledging versus non-pledging insiders within the same firm-year; aggregating 738 pledging and 4,570 
non-pledging insider-firm-year observations (738+4,527=5,308 total observations) for the 399 pledging firm-years in 
the sample. Panel B describes our propensity-score matched sample, aggregating observations for 356 pledging and 356 
matched non-pledging firm-fiscal-years in (356 + 356 = 712 total matched observations) from January 2007 through 
December 2011. Panel C presents univariate differences in means for pledging versus non-pledging firms, pre- and post- 
financial crisis, in our matched sample. All variables are winsorized at the 1st and 99th percentiles; ∗∗∗, ∗∗, and ∗ indicate 
significance at 1%, 5%, and 10% levels.   

Panel A. Personal Characteristics of Pledging vs. Non-Pledging Insiders 
 Pledgers (N=738) Non-Pledgers (N=4,570) t-stat: 
 Mean Median SD Mean Median SD �̅�𝑃 − �̅�𝑁𝑃 
Shares Pledged / Shares Owned 0.333 0.354 0.192 · · · · 
Executive-Director Indicator 0.420 0.000 0.494 0.115 0.000 0.319 16.25*** 
Chairman Indicator 0.225 0.000 0.418 0.067 0.000 0.250   9.97*** 
CEO Indicator 0.234 0.000 0.424 0.102 0.000 0.302   8.19*** 
Chairman-CEO Indicator 0.146 0.000 0.354 0.047 0.000 0.211   7.43*** 
Shares Owned / Shares Outstanding 0.031 0.005 0.047 0.004 0.000 0.016 15.58*** 
5% Blockholder Indicator 0.236 0.000 0.425 0.017 0.000 0.130 13.88*** 
Firm Tenure (years)  15.04 14.00 10.97 8.266 6.000 8.250 14.87*** 
Founder/Co-Founder Indicator 0.015 0.000 0.121 0.001 0.000 0.036   3.02*** 

Panel B. Matched Sample Summary Statistics (N=712) 
 Mean Median  SD  Min. Max. t-stat:  �̅�𝑃 - �̅�𝑁𝑃  
Firm [Total] Risk 0.027 0.024 0.012 0.010 0.078  1.49 
Firm-Specific Risk 0.021 0.019 0.009 0.009 0.067  1.50 
Skewness 0.150 0.120 0.762 -2.781 3.346 -0.46 
Kurtosis 7.190 5.436 5.630 3.164 41.12 -1.77* 
Pledge Ratio 0.084 0.000 0.169 0.000 0.715    · 
Board Independence 0.757 0.769 0.117 0.000 0.923 -1.97* 
Beta 1.166 1.129 0.485 0.207 2.718  0.19 
Firm Size 8.363 8.382 1.361 4.746 11.93  0.10 
Leverage 0.560 0.571 0.187 0.105 1.017  0.11 
B/M Ratio 0.508 0.413 0.380 -0.050 2.298  0.55 
ROA 0.061 0.065 0.076 -0.446 0.268 -0.69 
G-Index 5.754 6.000 1.864 0.000 12.00 -0.46 
EPS Shock 1.868 1.770 2.821 -10.31 9.363 -1.53 
Inside Blockholder Ownership 0.059 0.000 0.104 0.000 0.410 -1.61 
NCSKEW 0.049 0.068 0.974 -3.063 3.306  0.04 
DUVOL -0.035 -0.034 0.367 -0.943 1.002 -0.14 

Panel C. Means of Pledging vs. Non-Pledging Firms, Pre- and Post- Crisis 
 Pre-Crisis (N=160) Post-Crisis (N=552) t-stat: 
 Pledge No Pledge t −stat Pledge No Pledge t –stat Diff-in-Diff 
Firm [Total] Risk 1.903 2.077 -1.90* 2.982 2.829 1.51 3.03*** 
Firm-Specific Risk 1.651 1.818 -2.04** 2.259 2.115  1.77* 3.58*** 

Board Independence 0.734 0.759 -1.39 0.753 0.769 -1.55  
Beta 1.035 1.002 0.49 1.206 1.216 -0.22  
Firm Size 8.458 8.177 1.36 8.341 8.417 -0.65  
Leverage 0.558 0.524 1.15 0.562 0.570 -0.49  
B/M Ratio 0.412 0.445 -0.67 0.541 0.521 0.59  
ROA 0.079 0.076 0.32 0.054 0.056 -0.23  
G-Index 6.370 6.341 0.10 5.563 5.601 -0.24  
EPS Shock 2.106 2.744 -1.62 1.606 1.804 -0.80  
Inside Blockholder Ownership 0.063 0.050 0.87 0.049 0.070   -2.21**  
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Table 1.3 Insider Pledging, Firm Fundamentals, and Equity Risk 

This table presents difference-in-differences OLS regressions of firm risk on insider pledging and the financial crisis interacted 
with changes (from t-1 to t ) in R&D, acquisitions, capital expenditures, and debt (each scaled by total assets) from 2007 to 2011 
for our matched sample, controlling for contingency risk (NCSKEW, DUVOL). Table 1.1 lists variable definitions. 
ΔFundamentals Ratio(i) refers to the change in measure in the specification header. For R&D and acquisitions, we code 
missing observations as zeros to retain a suitable sample size.. All regression variables are winsorized at the 1st and 99th percentiles. 
Coefficient estimates are scaled by a factor of 100.  p-values corresponding to firm-clustered robust standard errors are reported 

in parentheses; ∗∗∗ ,  ∗∗ , and  ∗  indicate significance at the 1%, 5%, and 10% levels.  
  Dependent Variable: Total Risk 

Fundamentals Ratio: Capex R&D Acquisitions Debt 
Post Crisis (β1)   0.915***   0.929***   0.932*** 0.932*** 
 (0.000) (0.000) (0.000) (0.000) 
Pledge (β2) -0.171* -0.170* -0.175* -0.165* 
 (0.054) (0.056) (0.057) (0.068) 
Post Crisis × Pledge (β3)   0.279***   0.268***   0.275*** 0.260** 
 (0.005) (0.007) (0.008) (0.010) 
Pledge × Δ Fundamentals Ratio(i)  -0.841 5.973 -0.624 -0.112 
 (0.670) (0.380) (0.453) (0.912) 
Pledge × Post Crisis × Δ Fundamentals Ratio(i)  1.191 4.317 0.852 1.073 
 (0.588) (0.292) (0.375) (0.327) 
Δ Fundamentals Ratio(i)  1.771 -7.773 0.158 -0.0115 
 (0.186) (0.126) (0.704) (0.984) 
NCSKEW -0.0679 -0.0620 -0.0633 -0.0613 
 (0.158) (0.197) (0.189) (0.206) 
DUVOL 0.127 0.107 0.107 0.100 
 (0.300) (0.382) (0.382) (0.411) 
Board Independence -0.268 -0.247 -0.270 -0.271 
 (0.344) (0.389) (0.346) (0.345) 
Beta 1.095*** 1.080*** 1.083*** 1.095*** 
 (0.000) (0.000) (0.000) (0.000) 
Firm Size -0.154*** -0.156*** -0.152*** -0.145*** 
 (0.000) (0.000) (0.000) (0.000) 
Leverage 0.174 0.180 0.180 ∙ 
 (0.276) (0.253) (0.265)  
B/M Ratio 0.583*** 0.596*** 0.592*** 0.569*** 
 (0.000) (0.000) (0.000) (0.000) 
ROA -1.546** -1.410* -1.471** -1.574** 
 (0.031) (0.051) (0.040) (0.026) 
G-Index 0.0321** 0.0321** 0.0316** 0.0318** 
 (0.033) (0.032) (0.038) (0.035) 
Risk-Free Rate -24.23** -24.63** -22.92* -25.44** 
 (0.036) (0.037) (0.053) (0.035) 
EPS Shock 0.00285 0.00105 0.00253 0.00379 
 (0.880) (0.957) (0.895) (0.842) 
Inside Blockholder Ownership 0.347 0.292 0.277 0.271 
 (0.245) (0.314) (0.335) (0.351) 
Constant   1.698***   1.385***   1.109***   1.638*** 
 (0.000) (0.001) (0.001) (0.000) 
Treatment Effect (%) 18.3 22.1 29.4 17.6 
Time & Industry Fixed Effects Yes Yes Yes Yes 
Observations 705 706 706 703 
Adjusted R2 0.794 0.793 0.792 0.793 
F-Stat  (β2=β3) 6.21 6.31 5.83 5.35 
p-value (F) 0.013 0.013 0.016 0.022 
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Table 1.4 Insider Pledging, Total and Firm-Specific Equity Risk 
This table presents difference-in-differences OLS regressions of equity risk on insider pledging and 
the financial crisis from 2007 to 2011 for our matched sample. See Table 1.1 for variable definitions. 
The economic significance of the treatment effect (ATT) is indicated in bold below each specification. 
All regression variables are winsorized at the 1st and 99th percentiles. Coefficient estimates are scaled 
by a factor of 100.  p-values corresponding to firm-clustered robust standard errors are reported in 

parentheses; ∗∗∗ ,  ∗∗ , and  ∗  indicate significance at the 1%, 5%, and 10% levels. 

  Dependent Variable: Total Risk Dependent Variable: Firm-Specific 
Risk 

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

Post Crisis (𝛽1) 0.694 0.555* 0.373 0.259 

 (0.186) (0.057) (0.400) (0.350) 

Pledge (𝛽2) -0.131 -0.222** -0.169* -0.219*** 

 (0.248) (0.014) (0.080) (0.009) 

Post Crisis × Pledge (𝛽3) 0.278** 0.322*** 0.243** 0.262*** 

 (0.038) (0.001) (0.027) (0.007) 
Board Independence ∙ -0.0991 ∙

 
-0.275 

  (0.715)  (0.362) 
Beta ∙ 1.059*** ∙

 
0.578*** 

  (0.000)  (0.000) 
Firm Size ∙ -0.159*** ∙

 
-0.141*** 

  (0.000)  (0.000) 
Leverage ∙ 0.252 ∙

 
0.356** 

  (0.112)  (0.043) 
B/M Ratio ∙ 0.429*** ∙

 
0.438*** 

  (0.000)  (0.000) 
ROA ∙ -1.695** ∙

 
-1.235 

  (0.016)  (0.130) 
G-Index ∙ -0.00274 ∙

 
0.0104 

  (0.859)  (0.529) 
Risk-Free Rate ∙ -25.89*** ∙

 
-14.78** 

  (0.000)  (0.016) 
EPS Shock ∙ -0.000202 ∙

 
-0.00240 

  (0.991)  (0.909) 
Inside Blockholder Ownership ∙ 0.173 ∙

 
-0.0275 

  (0.584)  (0.934) 
Constant 2.456*** 3.463*** 1.762*** 3.027*** 
 (0.000) (0.000) (0.000) (0.000) 

Treatment Effect (%) 11.9 9.9 15.2 9.3 
Time & Industry Fixed Effects Yes Yes Yes Yes 
Observations 712 707 712 707 
Adjusted R2 0.555 0.809 0.468 0.664 

F-Stat  (𝛽2 = 𝛽3 = 0) 2.37 5.24 2.49 4.01 

p-value (F) 0.096 0.006 0.085 0.019 
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Table 1.5 Insider Pledging, Contingency Risk, and the Skewness and Kurtosis of Returns 

This table presents difference-in-differences OLS regressions of return skewness and kurtosis on insider pledging and 
the financial crisis from 2007 to 2011 for our matched sample. Risk Premium, UMD, SMB, and HML represent 
annualized (geometrically aggregated) measures of monthly 4-factor data for the 12 months in the fiscal year. See Table 
1.1 for other variable definitions. All regression variables are winsorized at the 1st and 99th percentiles. Coefficient 
estimates are scaled by a factor of 100.  p-values corresponding to firm-clustered robust standard errors are reported in 

parentheses; ∗∗∗ ,  ∗∗ , and  ∗  indicate significance at the 1%, 5%, and 10% levels. 

 Dependent Variable: Skewness Dependent Variable: Kurtosis 
 (1) (2) (3) (4) 

Post Crisis (𝛽1) 0.706*** 0.805*** -6.325*** -5.210** 

 (0.006) (0.005) (0.006) (0.045) 

Pledge (𝛽2) 0.370** 0.369** -3.626*** -3.591*** 

 (0.014) (0.015) (0.002) (0.002) 

Post Crisis × Pledge (𝛽3) -0.321** -0.319** 3.199*** 3.119*** 

 (0.039) (0.041) (0.005) (0.007) 
CAR 0.584*** 0.568*** 0.482 -0.143 
 (0.000) (0.000) (0.445) (0.835) 
CAR t – 1  0.141** 0.134* -0.0369 -0.270 
 (0.049) (0.066) (0.936) (0.568) 
Firm Risk 8.220 9.825* 136.8*** 178.8*** 
 (0.103) (0.080) (0.000) (0.000) 
Firm Risk t-1 -5.902 -7.027 -153.0*** -182.9*** 
 (0.188) (0.160) (0.000) (0.000) 
Risk Premium ∙ 3.110 ∙ 73.78** 
  (0.521)  (0.034) 
SMB ∙ -3.495 ∙ 165.2 
  (0.846)  (0.282) 
HML ∙ 3.035 ∙ 99.36* 
  (0.698)  (0.069) 
UMD ∙ 3.350 ∙ 3.914 
  (0.368)  (0.877) 
B/M Ratio -0.228** -0.242** 1.201* 0.712 
 (0.025) (0.022) (0.100) (0.336) 
Firm Size -0.0236 -0.0229 -0.593*** -0.573*** 
 (0.373) (0.389) (0.002) (0.002) 
Skewness ∙ ∙ 1.679** 1.653** 
   (0.017) (0.017) 
Constant 0.149 0.0872 13.11*** 14.90*** 
 (0.536) (0.756) (0.000) (0.000) 

Treatment Effect (%) -61.8 -69.9 33.7 27.6 

Time and Industry Fixed Effects Yes Yes Yes Yes 
Observations 691 691 690 690 
Adjusted R2 0.203 0.200 0.233 0.244 

  F-Stat  (𝛽2 = 𝛽3 = 0) 3.15 3.12 4.90 4.92 

 p-value (F) 0.044 0.045 0.008 0.008 
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Table 1.6 Pledging Initiations & Terminations and Firm Fixed Effects 
In this table we modify our firm-year difference-in-differences OLS model to estimate changes in firm risk on 
changes in the pledging indicator, and the financial crisis, from 2007 to 2011..  We restrict our sample to firms 
initiating and/or terminating firm-level pledging within the sample period, and include firm fixed effects to 
compare the same firm pre- and post-pledging (and pre- and post-crisis). This sample consists of 95 firms, 
including 95 (54) firm-level initiations (terminations) of pledging. All regression variables are winsorized at 
the 1st and 99th percentiles The dependent variable is the firm-year change (from t-1 to t) in the standard 
deviation of daily returns during the fiscal year. ∆Pledge equals -1 for pledging terminations, 0 for pledging 
continuations, and 1 for pledging initiations.  Column (1) includes both pledging initiations and terminations; 
Columns (2) and (3) isolate the effects of initiations and terminations, respectively.  See Table 1.1 for variable 
definitions The economic significance of the treatment effect of insider pledging is indicated in bold below 
each model specification. Coefficient estimates are scaled by a factor of 100. p-values corresponding to 

heteroscedasticity robust standard errors are reported in parentheses; ∗∗∗, ∗∗ , and ∗ indicate significance at 
the 1%, 5%, and 10% levels.  

 Dependent Variable: Δ Total Risk 
 (1) (2) (3) 
 Initiations & Terminations Initiations Terminations 

Post Crisis (𝛽1) 2.206*** 2.043*** 2.346*** 

 (0.000) (0.000) (0.000) 

Δ Pledge (𝛽2) -0.654*** -0.566** 1.731**  

 (0.009) (0.034) (0.015) 

Post Crisis × Δ Pledge (𝛽3) 0.775** 0.924*** -1.584** 

 (0.011) (0.008) (0.030) 
Board Independence -1.082 -1.122 -1.099 
 (0.198) (0.177) (0.191) 
Beta 0.141 0.121 0.115 
 (0.587) (0.639) (0.661) 
Firm Size 0.00477 -0.0116 -0.144 
 (0.988) (0.970) (0.643) 
Leverage 5.832*** 5.797*** 5.781*** 
 (0.000) (0.000) (0.000) 
B/M Ratio 2.602*** 2.587*** 2.657*** 
 (0.000) (0.000) (0.000) 
ROA 2.091 2.089 1.729 
 (0.325) (0.332) (0.406) 
Risk Free Rate 104.4*** 100.4*** 102.0*** 
 (0.000) (0.000) (0.000) 
EPS Shock -0.00978 -0.0129 0.000433 
 (0.872) (0.833) (0.994) 
Inside Blockholder Ownership -2.142 -2.299 -2.311 
 (0.158) (0.123) (0.131) 
Constant -5.898*** -5.587*** -5.093** 
 (0.006) (0.009) (0.017) 

Treatment Effect (%) 13.1 16.5 -31.1 
Firm Fixed Effects Yes Yes Yes 
Observations 424 372 341 
Adjusted R2 0.207 0.230 0.202 

  F-Stat (𝛽2 = 𝛽3 = 0) 3.54 3.57 3.27 

  p-value (F) 0.030 0.029 0.039 
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Table 1.7.  Aggregated Insider Pledging Ratios and Firm Fixed Effects  
This table presents our firm-year difference-in-differences OLS results of regressing firm risk on our 
continuous measure of insider pledging (Pledge Ratio), the financial crisis, the interaction between the Pledge 
Ratio and the crisis, and firm fixed effects.  We again use our propensity-score matched sample for annual 
data from 2007 to 2011 with regression variables measured at fiscal year-end and winsorized at the 1st and 
99th percentiles.  The dependent variable in columns (1)-(3) is the standard deviation of daily returns 
during the fiscal year; the dependent variable in columns (4)-(6) is the standard deviation of daily 
abnormal returns during the fiscal year.  See Table 1.1 for variable definitions.  Coefficient estimates are 
scaled by a factor of 100 for readability.  p-values corresponding to firm clustered robust standard errors are 

reported in parentheses; ∗∗∗, ∗∗ , and ∗ indicate significance at the 1%, 5%, and 10% levels.    
  Dependent Variable: Total Risk Dependent Variable: Firm-Specific 

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

Post Crisis (𝛽1) 1.225*** 1.175*** 1.010*** 0.915*** 0.823*** 0.761*** 

 (0.000) (0.000) (0.001) (0.000) (0.000) (0.000) 

Pledge Ratio (𝛽2) -0.565 -0.891 -0.462 -0.538 -0.700 -0.387 

 (0.148) (0.146) (0.211) (0.142) (0.206) (0.304) 

Post Crisis × Pledge Ratio (𝛽3) 0.771** 0.874** 0.680** 0.648** 0.675** 0.616** 

 (0.041) (0.040) (0.036) (0.032) (0.023) (0.049) 
Board Independence 0.515 ∙

 
0.371 0.328 ∙

 
0.199 

 (0.363)  (0.477) (0.556)  (0.713) 
Beta 0.821*** ∙

 
0.811*** 0.458*** ∙

 
0.448*** 

 (0.000)  (0.000) (0.006)  (0.002) 
Firm Size -0.556** ∙

 
-0.476** -0.367 ∙

 
-0.197 

 (0.012)  (0.045) (0.126)  (0.456) 
Leverage 0.263 ∙

 
-0.165 0.156 ∙

 
-0.735 

 (0.672)  (0.781) (0.809)  (0.265) 
B/M Ratio 0.692*** ∙

 
0.635*** 0.609*** ∙

 
0.158 

 (0.003)  (0.009) (0.004)  (0.601) 
ROA -1.454 ∙

 
-1.080 -0.858 ∙

 
-0.588 

 (0.121)  (0.426) (0.329)  (0.645) 
G-Index ∙

 
0.0121 0.0218 ∙

 
0.0361 0.0433 

  (0.764) (0.498)  (0.320) (0.221) 
Risk-Free Rate ∙

 
-42.78*** -43.59*** ∙

 
-36.74*** -38.29*** 

  (0.008) (0.003)  (0.004) (0.007) 
EPS Shock 

∙
 

-
0.0716*** 

-0.0127 
∙
 -0.0503** -0.0267 

  (0.003) (0.674)  (0.033) (0.395) 
Inside Blockholder Ownership ∙

 
-0.00117 0.287 ∙

 
-0.377 -0.237 

  (0.999) (0.688)  (0.694) (0.798) 
Constant 3.987*** 3.942*** 6.564*** 3.204** 2.853*** 3.036** 

 (0.002) (0.000) (0.000) (0.015) (0.000) (0.033) 

Firm Fixed Effects Yes Yes Yes Yes Yes Yes 
Time Fixed Effects Yes Yes Yes Yes Yes Yes 
Observations 712 707 707 712 707 709 
Adjusted R2 0.862 0.824 0.873 0.783 0.769 0.789 
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Table 1.8. Concurrent Pledger Stock Sales and Single vs. Multiple Pledgers 
This table presents difference-in-differences OLS regressions of firm risk on insider pledging, the financial crisis, and  pledging 
interactions with (1) pledger stock sales, and (2) multiple pledgers, from 2007-2011 using our matched sample.  We again use 
our matched sample for 2007 to 2011, and corresponding to annual, fiscal-year data.  See Table 1.1 for variable definitions. 
The economic significance of the baseline (β3) and composite (β3 + β 4 A, B) treatment effects are indicated in bold below each 
model specification. All regression variables winsorized at the 1st and 99th percentiles Coefficient estimates are scaled by a 
factor of 100.  p-values corresponding to firm clustered robust standard errors are reported in parentheses; ∗∗∗, ∗∗ , 
and ∗ indicate significance at the 1%, 5%, and 10% levels.  

  Total Risk Firm-Specific Risk 
 (1) (2) (3) (4) 

Post Crisis (β1)  0.457 0.573* 0.149 0.281 
 (0.146) (0.064) (0.657) (0.332) 
Pledge (β2)  -0.210** -0.149 -0.205** -0.139 
 (0.022) (0.136) (0.013) (0.125) 
Post Crisis × Pledge (β3)  0.320*** 0.270** 0.257*** 0.184* 
 (0.001) (0.015) (0.007) (0.074) 
Post Crisis × Pledge × Pledger Selling (β 4A  ) 0.459** ∙

 
0.422 ∙

 

 (0.036)  (0.167)  
Post Crisis × Pledge × Multiple Pledgers (β 4 B  ) ∙

 
0.396*** ∙

 
0.373*** 

  (0.002)  (0.001) 
Pledge × Pledger Selling -0.170 ∙

 
-0.191 ∙

 

 (0.411)  (0.516)  
Pledge × Multiple Pledgers ∙

 
-0.184 ∙

 
-0.196** 

  (0.120)  (0.046) 
Board Independence -0.0901 -0.0930 -0.272 -0.262 
 (0.740) (0.732) (0.370) (0.383) 
Beta 1.059*** 1.057*** 0.579*** 0.579*** 
 (0.000) (0.000) (0.000) (0.000) 
Firm Size -0.158*** -0.156*** -0.140*** -0.140*** 
 (0.000) (0.000) (0.000) (0.000) 
Leverage 0.251 0.273* 0.353** 0.368** 
 (0.113) (0.089) (0.044) (0.038) 
B/M Ratio 0.432*** 0.429*** 0.440*** 0.440*** 
 (0.000) (0.000) (0.000) (0.000) 
ROA -1.674** -1.679** -1.214 -1.236 
 (0.019) (0.020) (0.139) (0.134) 
G-Index -0.00299 -0.00248 0.0106 0.0108 
 (0.847) (0.873) (0.523) (0.514) 
Risk-Free Rate -26.53*** -25.94*** -15.48** -14.82** 
 (0.000) (0.000) (0.011) (0.014) 
EPS Shock -0.000769 -0.000620 -0.00300 -0.00212 
 (0.967) (0.974) (0.887) (0.921) 
Inside Blockholder Ownership 0.162 0.201 -0.0420 -0.0138 
 (0.610) (0.528) (0.900) (0.967) 
Constant 3.470*** 3.424*** 3.040*** 2.998*** 
 (0.000) (0.000) (0.000) (0.000) 
Treatment Effect (%), Baseline 9.8 8.2 9.1 6.4 
Treatment Effect (%), Composite 25.2 21.6 25.7 20.9 
Time & Industry Fixed Effects Yes Yes Yes Yes 
Observations 707 707 707 707 
Adjusted R2 0.809 0.809 0.663 0.664 
F-Stat (β3 = β 4 i  = 0 )   5.62 5.64 3.87 5.16 
p-value (F) 0.004 0.004 0.022 0.006 
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Table 1.9 Instrumental Variables Regression 

This table presents instrumental variables regressions (2SLS) of equity risk on insider pledging from 

2007 to 2011 using our matched sample. The dependent variable is the volatility of daily returns. See 

Table 1.1 for variable definitions. The first stage equation regresses firm-year pledging on lag pledging 

interacted with the financial crisis indicator, Pledge
j,t

= π0+π1(Pledge
j,t-1

× Post Crisisj,t)+γXjt+ψ
j
+ϕ

t
+ξj,t

 
. 

The second stage equation, presented below, is Equity risk
jt 

=α+β
1
 Pledgê

jt
+δXjt+ψ

j
+ϕ

t
+εjt. All 

regression variables are winsorized at the 1st and 99th percentiles. Coefficient estimates are scaled by 

a factor of 100. p-values corresponding to firm-clustered robust standard errors are reported in 

parentheses; ∗∗∗ ,  ∗∗ , and  ∗  indicate significance at the 1%, 5%, and 10% levels. 

  Dependent Variable: Total Risk 
 (1) (2) 

Pledge (β1) 0.146** ∙
 

 (0.041)  
Pledge Ratio (β2) ∙

 
0.689** 

  (0.046) 
Board Independence -0.238 -0.212 
 (0.450) (0.509) 
Beta 1.210*** 1.215*** 
 (0.000) (0.000) 
Firm Size -0.161*** -0.168*** 
 (0.000) (0.000) 
Leverage 0.401** 0.0145 
 (0.017) (0.298) 
B/M Ratio 0.798*** 0.790*** 
 (0.000) (0.000) 
ROA -1.399** -1.131* 
 (0.019) (0.054) 
EPS Shock 0.0178 0.341** 
 (0.192) (0.047) 
Inside Blockholder Ownership 0.439 0.404 
 (0.185) (0.229) 
G-Index 0.0609*** 0.0640*** 
 (0.001) (0.001) 
Risk-Free Rate -41.84*** -42.66*** 
 (0.000) (0.000) 
Constant 1.546*** 1.625*** 
 (0.000) (0.000) 

Observations 581 581 
Time & Industry Effects Yes Yes 
Adjusted R2 0.765 0.760 
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Figure 1. Financial Crisis & Identification 

 

  

This figure plots the aggregate pledging ratio (equal to the cumulative number of shares 
pledged by all insiders of pledging firms, divided by the total cumulative number of shares 
beneficially owned by these individuals) and sample mean total risk by fiscal year for all firms 
in our matched sample. Consistent with the logic underlying our exogenous shock and 
difference-in-difference analysis, we observe that pledging and risk tend to co-move prior to 
the crisis (fiscal year 2008), yet pledging declines steeply during the crisis (consistent with 
the negative liquidity shock) while risk increases. Pledging remains constrained in the year 
following the crisis, but returns to approximately pre-crisis levels in the final year of our 
sample, fiscal year 2011. To account for this return to pre-crisis levels, we restrict the crisis 
period used for our model estimates in further tests (see Table A.I. in Appendix A). 
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CHAPTER 2 

INSIDER SHARE-PLEDGING AND THE COST OF DEBT 
 

  Michael  Puleo  

 

INTRODUCTION 

Corporate ownership structure plays a vital role in characterizing agency conflicts between 

managers and firm investors.  An extensive body of literature catalogues the principal-agent 

conflicts between managers and outside shareholders (Jensen and Meckling, 1976, Jensen, 

1986; Morck, Shleifer, and Vishny, 1988; McConnell and Servaes, 1990; La Porta et. al., 2000).  

A similarly important line of work focuses on the agency problems arising between managers 

and the firm’s bondholders (Jensen et. al., 1992; Fama and French, 2002; Anderson, Mansi, 

and Reeb, 2003; 2004; Childs et. al., 2005).  Extending the work on shareholder-bondholder 

agency conflicts, we study the emergent phenomenon of insider-share pledging and the 

corresponding relation to corporate borrowing costs, exploring prospective agency 

implications between pledging managers and the firm’s debt investors.  

 Insider share pledging refers to a firm’s executives or directors securing personal loans 

from lenders and collateralizing the loan obligation using a designated number of shares held 

by the borrower (the executive or director) at the time of origination.  The borrower 

(executive) retains the title and voting rights to the pledged shares and enjoys discretionary use 

of the loan proceeds – affording consumption or investment opportunities in the short-term 

without foregoing the long-term benefits of equity ownership with respect to the collateralized 

shares.  Pledged shares thus provide opportunities for firm insiders to augment consumption 

using loan proceeds or, by purchasing investment assets with the borrowed funds, to diversify 
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wealth away from the firm.  A loan-to-value ratio assigned by the lender according to the 

riskiness of the shares, and generally ranging from fifty to eighty percent of the pledged shares’ 

market value at loan origination, dictates the dollar amount of the loan proceeds. The terms 

of the pledge agreement may vary across individual contracts, yet typically entail non-recourse 

loans subject to lender-imposed margin calls should the market value of the shares descend to 

the minimum collateral threshold stipulated by the lender, generally being a bank or brokerage 

house. The basic terms of a share-pledge loan agreement dictates that the lender may liquidate 

the pledged collateral in entirety if the borrower fails to promptly comply with any such margin 

call levied by the lender.  

 Managerial ownership plays a central role in agency conflicts between firm 

management and bondholders, suggesting a prospective link between insider share pledging 

and cost of debt.  Ortiz-Molina (2006), for example, examines managerial ownership structure 

and at-issue yield spreads on corporate bonds, documenting a positive relation between 

managerial ownership and borrowing costs that weakens at higher levels of ownership. 

Further, managerial stock options have a larger effect on yield spreads than stock ownership, 

suggesting that rational bondholders price new debt issues using the information about a firm's 

future risk choices contained in managerial incentive structures.  Given that bondholders 

concern themselves with managerial equity ownership and the perceived risk-taking incentives 

therein, insider share pledges potentially affect corporate borrowing costs if these 

arrangements modify the incentives of managerial equity ownership.  Pledging equity stakes 

against personal debt obligations potentially alters managers’ risk-taking preferences, 

suggesting a link between insider pledging and cost of debt.  Yet, the nature of the influence 

of managerial incentives arising from the pledge decision and the ultimate effect on borrowing 

costs remain ambiguous.   
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 One view asserts that managers, whose human and financial capital ties to the firm’s 

future prospects, have incentives to diversify wealth from the firm and may choose to do so 

through share-pledging transactions.  This view of pledging suggests a positive effect on risk-

taking following from diversification opportunities share pledges offer to executives and 

directors of the firm. By borrowing against personal equity holdings, corporate insiders can 

access the value of their shares without foregoing the control benefits and long-term wealth 

creating features of stock ownership.  Purchasing investment assets with loan proceeds from 

pledging may allow insiders to insulate their wealth from the firm’s future prospects, 

potentially mitigating risk-aversion and encouraging riskier investment or financing decisions. 

This plausibly increases the risk-shifting problem for bondholders (Lintner, 1965; Jensen and 

Meckling, 1976; Grossman and Van Huyck, 1985; Leland, 1994; 1998; Anderson, Mansi, and 

Reeb, 2003; Coles, Daniel, and Naveen, 2006; Brockman, Martin, and Unlu, 2010; Faccio et. 

al., 2011; Dhillon and Rossetto, 2015).  Thus, if the pledging decision decreases managerial 

risk-aversion and motivates riskier investment or financing decisions, then insider potentially 

increases corporate borrowing costs. 

 Alternatively, pledging their equity shares as collateral arguably exposes executives and 

directors to amplified contingency risk related to potential margin calls if the share price 

declines meaningfully.  Unlike owning options, which provide upside exposure without risk 

of loss and thus reward managers for increasing volatility, pledging shares provide insulation 

from small declines in the share price, but arguably increase exposure to material declines in 

value sufficient to trigger a margin-call from the lender.15  Considerable wealth destruction can 

                                                      
15 The maximum downside protection provided by share pledges equals a (1 – LTV) percent decrease in the 
stock, where LTV represents the lender’s minimum loan-to-value requirement on the share pledge loan.  For 
example, if the loan-to-value ratio is 0.70, then pledging affords hedging up to a 30% decrease in the share price. 
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occur if the borrower lacks sufficient liquid capital to meet the margin call.  In this case, the 

borrower may be forced to sell additional shares at depressed prices to raise the funds, or risk 

the lender exercising its legal right to liquidate the full collateral at these prices to settle the 

loan.  Substantial personal costs may arise from the liquidation of large personal equity stakes 

at depressed prices, and possibly severe professional consequences if the resulting stock sales 

conflict with the firm’s insider trading policies.16 Further still, unintended signaling effects 

from the insiders selling at depressed prices may exacerbate the wealth destruction. These 

contingent risks associated with pledged shares may induce greater precaution from pledging 

insiders concerned with avoiding costly margin calls on pledged equity holdings. To reduce 

the probability of collateral shortfalls, pledging managers may avoid risky investment and 

financing activities (Froot, Scharfstein, and Stein, 1993; Ross, 2004; Acharya, Amihud, and 

Litov, 2011; Panousi and Papanikolaou, 2012; Cassell et. al., 2012). While pledging managers 

reducing firm risk may harm shareholders, bondholders likely favor reductions in risky 

investment and financing policies (Bernanke and Gertler, 1986; Klock, Mansi, and Maxwell, 

2005), indicating decreases in debt cost when managers pledge shares.  

 The seemingly offsetting opportunities for diversification and accompanying risks of 

severe personal wealth destruction ensuing from potential ill-timed margins introduce rich 

new implications for the role of managerial ownership in corporate borrowing costs.  These 

potential revisions to the risk-taking incentives of pledging managers motivate our 

examination of corporate borrowing costs with respect to insider pledge decisions.  We 

propose that pledge decision introduces prospective changes in corporate insiders’ risk-taking 

                                                      
16 See, for example, Green Mountain Coffee founder and Chairman, Robert Stiller, who was removed as 
Chairman following his forced sale of nearly 3.2% of shares outstanding (worth approximately $125 million) 
following an ill-timed margin call in 2012. 
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incentives, potentially affecting corporate borrowing costs.  Changes in risk-taking arising 

from the pledge decision potentially exacerbate – or alleviate – agency problems between 

managers and bondholders.  Work by Harris and Raviv (1991); Diamond (1991); John and 

John (1993); John and Senbet (1998); Leland (1998); and Anderson, Mansi, and Reeb (2003), 

for example, catalogues the asset substitution problem characterizing agency conflicts between 

mangers and the firm’s debt investors, and the resulting effects on firm cost of debt.   

 This paper investigates the role of insider pledging in the determination of corporate 

borrowing costs, focusing on a potential link between the pledge decision and the firm’s risky 

investment and financing activities.  Our analysis thus investigates asset substitution as a 

plausible mechanism or channel to explain an anticipated relation between insider pledging 

and the cost of debt financing.  Pledging arguably suggests increased cost of if bond market 

investors perceive a risk-shifting problem related to diversification opportunities and 

consequent risk-increasing motives among manages engaged in pledging.  Alternatively, by 

exposing managers to amplified downside risk in the event of unexpected declines in the share 

price, credibly induced by negative earnings surprises and thus arguably positively related to 

higher levels of financial leverage and resultant earnings volatility, pledging equity shares may 

align the risk-taking incentives of managers more closely with those of the firm’s bondholders.   

 Given that insider share-pledge transactions simultaneously present opportunities for 

managers to diversify personal wealth exposure to the firm, and risks of significant personal 

wealth destruction in the event of forced liquidation of pledged shares, we propose that 

pledging may credibly either amplify – or mitigate – agency costs between managers and 

bondholders.  Using a novel, hand collected data sample for insider share pledges within 500 

randomly selected firms from the S&P 1500 over the period from January 2007 through 

December 2011, this paper investigates the effects of pledging on firm borrowing costs.  The 
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Security and Exchange Commission (SEC) first implemented disclosure requirements for 

management’s pledge shares in August 2006 (as these shares may be subject to material risk 

not affecting other shares owned by firm insiders).  We manually collect this share pledge data 

for each director and named executive listed in our full sample of 9,650 bond-firm-year 

observations from 2007 to 2011 (including 1,987 bond-firm-years featuring insider pledging).  

Following Litterman and Scheinkman (1991), Campbell and Shiller (1991), Fama and French 

(1993) and others, we measure corporate borrowing costs using yield spreads on corporate 

bonds. We compute the aggregate insider pledge ratio for each firm-year. We measure yield 

spreads using the difference between reported bond yields and prevailing one-month Constant 

Maturity Treasury (CMT) rates corresponding with the bond transaction date. 

Because insider pledging represents a choice made by corporate managers rather than 

by random chance, a possible endogeneity consideration enters our analysis insider pledging 

and cost of debt.  It may be possible that, rather than insider pledging influencing borrowing 

costs via bondholders’ perceptions of risk-taking incentives inherent to the pledge agreement, 

managers instead base pledging decisions upon corporate borrowing costs. Unobservable 

heterogeneity in firm characteristics may also affect the estimation of yield spreads with respect 

to insider pledging, plausibly impeding strong causal inference.  To address these potential 

endogenous features of the analysis, we employ a one-to-one propensity score matched 

counterfactual-sample of non-pledging firms (discussed in section III), along with a natural 

experiment exploiting the 2008 financial crisis as an exogenous shock to the supply of share-

pledge lending.  

The natural experiment measures insider pledging and the cost of debt surrounding 

the 2008 financial crisis (Chava and Purnanandam, 2011). The crisis contracted the market 

supply of lending as banks and other lenders stagger funding extended for equity-collateralized 
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loans and other risky debt instruments (Brunnermeier and Pedersen, 2009; Cornett et. al., 

2011; Strahan, 2012).  Executives and directors consequently face limit opportunities to initiate 

pledge loans during the financial crisis, thus offering an exogenous form of variation through 

which to study the effect of pledging on cost of debt accounting for any potentially 

endogeneity between the pledge and investment (financing) decisions.  We specify both 

difference-in-differences and instrumental variables regression models utilizing the financial 

crisis as an exogenous shock to assess the robustness of our primary estimation. 

 Anderson and Puleo (2016) find that the invidividual insiders typically engaging in 

pledging tend to be large, influential inside shareholders.  Pledging insiders typically comprise 

a greater proportion of five percent insider-blockholders (insiders holding greater than five 

percent of the firm’s shares outstanding), along with chief executives and chairmen of the 

board of directors.  The distinct level of firm influence enjoyed by typical pledgers likely 

coincides with the proposed asset substitution problem, as powerful insiders with revised risk-

taking incentives from pledging arguably exert greater influence over firm-level investment 

and financing decisions.   

 Our empirical tests using both the full sample and a propensity-score matched 

subsample of pledging and non-pledging firms indicate a significant and robust negative 

relation between insider pledging and corporate borrowing costs. The analysis indicates a five 

to seven basis point reduction in yield spread per one percentage of aggregate insider shares 

pledged by managers.  Robustness testing employing the 2008 financial crisis as an exogenous 

shock to the supply of share-pledge funding to address potential endogeneity issues affecting 

OLS estimates further provides compelling additional evidence to corroborate the statistical 

and economic significance of our principal findings. 

 Further analyses investigating the underlying channel linking pledging to yield spreads 
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offer strong evidence to support risk-reduction incentives and, specifically, less risky financing 

decisions when insider pledge shares.  Direct estimation of firm investment and financing 

activities reveals a significant negative relation between pledging and changes in financial 

leverage.  We again employ difference-in-differences and instrumental variables regressions 

using the financial crisis as an exogenous shock to corroborate our initial findings of 

reductions in financial leverage with respect to the pledge decision.   

 Morck, Shleifer, and Vishny (1988) and McConnell and Servaes (1990, 1995) provide 

evidence of nonlinear relation between managerial ownership and corporate value, suggesting 

a potential curvilinear relation between insider share pledging and cost of debt. Intuitively, 

bondholders may perceive improved risk-taking incentives alignment with managers pledging 

up to a certain threshold of ownership, yet incentives arguably become convoluted or perverse 

as insiders exceed significant levels of collateralization.  Managers pledging majority portions 

of their equity stakes, for example, may be inclined to compromise reporting quality to avoid 

earnings disappointments, or to take on meaningfully riskier projects because of potentially 

meaningful diversification efforts afforded through pledged shares.  We test for nonlinearity 

between the insider pledge ratio and yield spreads on bonds, and indeed document a significant 

curvilinear (convex) relation between pledging and borrowing costs when considering both 

baseline and squared pledge ratio regressors.  The results indicate that increasing insider pledge 

ratios correspond with reductions in yield spreads up to approximately 75-90 percent of insider 

ownership pledged – beyond this threshold, greater pledging instead corresponds with increased 

spreads.  

 As an additional and more direct test of the effect of pledging on cost of debt, we 

specify a model to estimate the reaction of bond market investors to news about insider 

pledging information.  Based on Ortiz-Molina (2006) documenting that bond investors 
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incorporate perceive risk-taking incentives into bond yields, we examine whether any such 

incentive effects perceived in connection with the pledge decision materially affect observed 

yield spreads.  We estimate a first-differences model to measure the changes in spreads pre- 

and post- release of the annual proxy statement containing news regarding insider pledging 

transactions.  Specifically, we compute the change in spread as the difference between the 

quoted yield spread one most after, and one month before release of the annual proxy 

statement, ΔSpread = Spread t+1 – Spread t−1. The estimation results indicate a significant 

reduction in yield spreads surrounding announcement of pledging information.  Using a first 

difference model of changes in spreads (the difference in spread one month after disclosure 

versus one month before disclosure) as a function of firm-year changes in the pledge ratio, we 

find a 60 basis point decline in yield spreads corresponding with a one percent increase in the 

firm’s aggregate pledging ratio.  The evidence regarding bond market reaction to pledging 

news suggests that investors do incorporate perceived managerial incentive-effects underlying 

the pledge decision into corporate bond yields, and corroborates the risk-reduction view of 

pledged shares. 

 This study makes several important contributions to finance literature, particularly 

with respect to the existing field of research in agency costs between managers and 

bondholders, corporate ownership incentives, and cost of debt determinants.  First, we 

provide new and novel work on the yet largely unexamined subject of pledged shares, 

providing among the very first studies to empirically investigate insider share-pledging in a 

robust econometric framework with a large sample of U.S. public firms.  In particular, we offer 

(to the best of our knowledge) the first work analyzing the relation between pledged shares 

and firm cost of debt.  We document economically significant findings of a negative relation 

between insider pledge ratios and corporate borrowing costs.  Second, by expanding our 
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understanding of insider pledging and the cost of debt, we find a significantly nonlinear 

(convex) relation between insider pledge ratio and yield spreads.  Firms increasing insider 

pledge positions enjoy decreasing borrowing costs up to a certain proportion of 

collateralization (approximately 75-90 percent of insider-owned shares), yet pay increasing 

borrowing spreads as insiders pledge ownership stakes exceeding this range.  Third, we offer 

compelling evidence to infer the underlying channel linking pledging to yield spreads; finding 

robust evidence of reductions in risky financing decisions with insider pledging, consistent 

with the risk-reduction view of pledging managers’ incentives effects.  In doing so, we further 

contribute to preliminary knowledge regarding the risk-taking incentives associated with 

insider share-pledging, extending novel understanding of these new financial instruments and 

contextualizing this new innovation to corporate ownership within the greater field of 

ownership structures.  To further enrich the contributed knowledge on pledged shares and 

risk-taking incentives, we document evidence of bondholders’ market reactions to pledging 

disclosures, indicating a negative change in yields when firms announce increases in insider 

pledging activities.  This market reaction analysis suggests that bondholders incorporate 

expected future risk-taking incentives, namely risk-reducing motivations of pledging managers, 

into yield spreads for firms with insiders engaged in share pledges (Agrawal and Mandelker, 

1987; John and John, 1993; Friend and Lang, 1998; Ortiz-Molina, 2006).  Thus, finally, our 

work contributes to corporate governance research and may have meaningful policy 

implications for firm governance design.  In particular, these findings furthers the argument 

for corporate boards of directors potentially improving governance quality and investor wealth 

through the adoption (and publication) of explicit corporate policies on insider share pledging 

practices implemented by firm governance committees.   
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RELATED LITERATURE AND HYPOTHESES 

Review of Extant Literature 

Extant literature relating to our study includes work on corporate ownership and risk-taking 

incentives, and the incorporation of expected managerial risk-taking decisions in the pricing 

of public debt instruments.  Friend and Lang (1988) examines the tension between managerial 

self-interest and shareholder wealth maximization in corporate risk-taking decisions. The 

authors find that in the absence of a non-managerial principal stockholder, controlling 

managers opt not to implement substantial increases in debt financing, regardless of whether 

greater leverage benefits shareholders.  From the perspective of concentrated and risk-averse 

insider shareholders (with considerable wealth sensitivity to the share price), increased earnings 

volatility associated with greater leverage presents seemingly unfavorable exposure to 

downside risk.  The downside risk or wealth exposure borne by large, undiversified 

shareholders arguably compares with downside risk borne by pledging managers in the event 

of an ill-timed margin call.  The authors’ findings suggest a reduction in risky investment and 

financing activity in relation to pledging, indicating a decrease in cost of debt.    

 May (1995) provides further evidence relating to the effect of insider pledging on 

corporate policies influencing cost of debt, finding that managers consider personal risk when 

making decisions that affect firm risk. Chief executive officers (CEOs) with more personal 

wealth vested in firm equity tend to diversify the firm’s operations and lines of business.  Risk-

reduction achieved through such diversification likely benefits bondholders, who bear agency 

costs from risk-shifting behavior by managers increasing corporate risk-taking. These results 

further suggest a negative effect on borrowing costs. 

 Stulz (1988) presents evidence on the relation between managerial control stakes and 

financing policy. When managers hold large voting rights interests, shareholders' wealth falls 
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as management strengthens its control of voting rights. Capital structure changes, corporate 

charter amendments, and the acquisition of shareholder clienteles afford opportunities for 

management to increase the fraction of votes under its control. Share pledges, by enabling 

managers to maintain extensive ownership stakes while still accessing the liquid value of the 

underlying shares, arguably provide a new mechanism through which insiders can accumulate 

or hoard corporate control. Despite likely agency conflicts arising with respect to outside 

equity holders, the accumulation of ownership and control by management arguably benefits 

bondholders through enhanced monitoring and risk-reducing incentives faced by large, 

concentrated insiders (Anderson, Mansi, and Reeb, 2003).   

 Brockman, Martin, and Unlu (2010) find that short-term debt maturities negatively 

relate to CEO portfolio deltas (or wealth sensitivities to the share price), where large deltas 

discourage managerial risk-taking.  These findings suggest analogous implication for insider 

pledging, which arguably increases pledgers’ effective deltas by leveraging exposure to large 

share price declines.  Overall, the authors find that short-term debt maturities mitigate agency 

costs of debt related to compensation and ownership structures, motivating our inclusion of 

bond maturity in our empirical analysis.   

 Finally, Cassell et. al. (2012) study CEO inside debt holdings (pension benefits and 

deferred compensation), which generally expose the CEO to default risk similar to that faced 

by outside creditors.  Managerial exposure to firm default risk from inside debt holdings 

arguably reflect risk incentives analogous to those arising from insider pledging and 

consequent exposure to ill-timed margin-call risk.  Consistent with Jensen and Meckling (1976) 

and predictions that CEOs with large inside debt holdings will display lower levels of risk-

seeking behavior, the authors find a negative association between CEO inside debt holdings 

and the volatility of future firm stock returns, R&D expenditures, and financial leverage; and 
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find a positive association between CEO inside debt holdings and the extent of diversification 

and asset liquidity. Collectively, these results suggest that pledging insiders will prefer 

investment and financial policies that are less risky, potentially reducing cost of debt. 

Hypotheses 

Insider  Pledg ing and Borrowing Cost s  

We expect that leveraged wealth exposure to declines in the share price arising from insiders 

collateralizing personal equity assets will improve incentives alignment between pledging 

managers and firm bondholders. Mitigating agency costs between managers and bondholders 

should correspond with reduced corporate borrowing costs. 

H1:  Insider pledging decreases corporate borrowing costs 

Alternatively, the opportunity to separate wealth from the firm’s future prospects through the 

pledging decision may motivate greater rent-seeking behavior by insiders, potentially 

unwinding the incentives of ownership and amplifying agency conflicts between managers and 

bondholders. 

H1A:  Insider pledging increases (or does not affect) corporate borrowing costs 

 

Pledging,  Investment and Financing Pol icy,  and Cost  o f  Debt   

The underlying relation between insider pledging and corporate risk-taking remains ambiguous 

with respect to offsetting diversification opportunities versus leveraging features of pledged 

shares.  Risk-averse managers may use pledging proceeds to purchase investment assets (e.g. 

market index) to offset wealth exposure to the firm’s stock price. Yet, a concurrent leveraging 

component emerges from contingency risk relating to margin calls in the event the pledged 

collateral value falls below the lender’s minimum loan-to-value requirement. Thus, pledging 

can arguably motivate either risk-increasing or risk-reducing corporate decisions on the part of 
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managers. Changes in managerial risk-preferences may influence risk-shifting or risk-reducing 

investment and financing activities, and thus explain the relation between insider pledging and 

corporate borrowing costs. Consistent with Hypothesis 1, we predict that pledging will 

correspond with managers reducing firm risk. 

H2:  Pledging reduces risky investment/financing activities (risk-reduction) 

Corresponding with H1A, diversification opportunities afforded by share pledging may 

motivate managers to pursue riskier projects and/or financing options. 

H2A: Pledging leads to riskier investment/financing activities (risk-shifting) 

We assess these hypotheses utilizing a battery of univariate and robust multivariate empirical 

analyses in the proceeding sections or the paper. 

DATA AND DESCRIPTIVE STATISTICS 

Sample  

Following Anderson and Puleo (2016), our empirical investigation employs a random sample 

of 500 firms listed in the S&P 1500 index as of January 1, 2007, after excluding utilities (SIC 

codes 4812, 4813, and 4911 through 4991; financials (SIC codes 6020 through 6799); and 

foreign firms, for which regulations concerning insider ownership and share pledge disclosures 

may differ. We randomly select 500 of the remaining 1,061 index constituents and track these 

same firms for a five-year sample period from January 2007 to December 2011, yielding a total 

of 2,430 firm-year observations in our sample data – prior to incorporating corresponding 

bonds data.  

 Again using hand-collected information on shares pledged by directors and named 

executive officers taken from form DEF 14A filings between January 1, 2007 and December 

31, 2011, we compile each individual’s number of pledged shares data with their equity 

ownership information from Risk Metrics and Execucomp to measure insider pledging for 
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our empirical tests. Next, we extract firm characteristics from Compustat and merge this data 

with detailed corporate bond information and trading statistics from the TRACE and CUSIP 

databases. We then match each firm-year observation to the set of corresponding bond trades 

comprising the final reported fiscal-year transaction for each of the firm’s outstanding bond 

issues at the year-end date. The resulting intersection of the Risk Metrics/Execucomp, 

Compustat, TRACE, and CUSIP databases consists of 282 unique firms with non-missing 

data from our initial 500-firm random sample, corresponding to 3,818 unique bond issues, 

1,113 firm-years, and 9,650 total bond-firm-year observations for our empirical investigation.  

Propensity -Score Matched Sample  

To account for the fact that pledging is determined by decisions of insiders rather than by 

randomness, we employ a propensity-score matched sample of pledging and non-pledging 

firms for our empirical tests. Using a one-to-one logit model to estimate insider pledging, we 

match pledging to non-pledging firms on firm size, leverage, board independence, dividend 

yield, book-to-market, ROA, analyst coverage, trading volume, institutional ownership, insider 

ownership, market volatility, and the risk-free market interest rate. Our model utilizes one-to-

one nearest neighbor matching with common support, yielding a final matched sample 

comprising 1,867 pledging and 1,867 non-pledging observations (3,734 total firm-bond-year 

observations). 

Variables Measurement 

Primary Variabl es  

Yield spreads on corporate bonds provide our measure of the cost of debt, computed as the 

difference between the bond yield quoted in the TRACE bond trades database and the 

prevailing one-month Constant Maturity Treasury (CMT) rate on the trade execution date. 

For robustness, we also consider the spread between corporate bond yields and the prevailing 
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Moody’s Aaa rate in alternate tests. The Federal Reserve Bank Interest Rates database provides 

daily data for both CMT and Moody’s rates. We measure insider pledging by the ratio of 

aggregate shares pledged to aggregate shares owned by management (directors and named 

executive officers listed in the Statement of Beneficial Ownership in the annual firm’s proxy 

statement) for each firm-fiscal-year observation in the data. 

Control  Variabl es  

We control for a broad set of factors affecting corporate bond yields; including firm 

characteristics, terms of the bond issue, and fixed effects. Regarding firm characteristics, prior 

research indicates cost of debt relates significantly to firm fundamentals, corporate ownership 

and governance, and (changes in) investment and financing activity.  Key fundamentals 

affecting bond yields include firm size (Keim and Stambaugh, 1986; Fama and French, 1993), 

profitability (Modigliani and Miller, 1958; Jensen, 1986), stock return volatility (Campbell and 

Taksler, 2003), and holistic credit risk.  We measure firm size as the natural logarithm of the 

book value of assets.  For profitability, we compute the return on assets as reported net income 

divided by total assets.  The standard deviation of daily stock returns over the trailing 252 

trading days preceding the fiscal year-end date provides our measure of stock volatility (Jorion, 

1995; Christensen and Prabhala, 1998; Guay, 1999).  To account for time-varying credit risk 

across firms, we utilize the Standard & Poor's Long Term Issuer Credit Rating (ICR) and 

encode a variable with numeric values corresponding to credit ratings “AAA” through “D” 

according to the Wharton Research Data Services help file description for the “S&P Domestic 

Long-Term Issuer Credit Rating” variable (“splticrm”) in the Compustat Ratings database. We 

specify values ranging from −2 (Rating = “AAA”) to −19 (Rating = “SD”) such that credit 

quality increases in the Credit Rating variable. 
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 Ownership by firm insiders (John and John, 1993; Anderson, Mansi, and Reeb, 2003; 

Ortiz-Molina, 2006) as well as institutional investors (Bhojraj and Sengupta, 2003; Ashbaugh-

Skaife et. al., 2006) holds meaningful implications for corporate bond yields. Anderson, Mansi, 

and Reeb (2003) show that the incentives of large, concentrated insider-owners tend to align 

more closely with those of bondholders such that firms with large inside blockholders tend to 

enjoy lower borrowing costs. We control for the presence of large inside equity-owners by 

designating an inside blockholder regressor equal to the percentage of common stock 

ownership by the firm’s largest insider if that individual owns at least five percent of common 

shares outstanding, and equal to zero if none of the firm’s insiders hold a five percent or 

greater equity stake (John, Litov, and Yeung, 2008). Bhojraj and Sengupta (2003), show that 

bond yields relate inversely to institutional ownership yet that highly concentrated institutional 

ownership has an adverse effect on yields.  We therefore include total institutional ownership 

percentage and the number of five percent institutional blockholder owners (Ashbaugh-Skaife 

et. al., 2006) from the Risk Metrics Directors database to account for the effects of ownership 

structure on bond yields. Additional work by Klock et. al. (2005) and Cremers et. al. (2007), 

for example, further evidences a significant interrelation between governance quality and 

corporate borrowing costs. We therefore control for corporate governance using (1) the G-

Index (Gompers, Ishii, and Metrick, 2003), and (2) board independence, measured by the 

number of independent directors divided by total number of board members (Anderson, 

Mansi, and Reeb, 2004). 

 Corporate investment and financing activities constitute a fundamental mechanism in 

characterizing the principal-agent relationship between debt and equity claimants in the firm 

(Bernanke and Gertler, 1986;  Leland, 1994; 1998; Friend and Lang, 1998; Cassell et. al., 2012). 

We control for changes in investment activities using the firm-year change (from t-1 to t) in 
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the ratios of capital expenditures, acquisitions, and R&D expense to book value of total assets.  

For financing activities, we control for financial leverage (equal to the book value of total 

liabilities divided by total assets), as well as the firm-year change (from t-1 to t) in the ratio of 

total debt to total assets. 

 We control for issue-specific bond characteristics including maturity (Leland and Toft, 

1996); bond age, as a liquidity proxy (Sarig and Warga, 1989; Warga, 1992; Anderson, Mansi, 

and Reeb, 2003); coupon rate (Elton et. al., 2001); investment versus speculative grade (Huang 

and Huang, 2012); and call provisions (Duffie and Singleton, 1999). To measure maturity and 

bond age, we compute natural logarithms of the number of days between the trade execution 

date and (1) the bond’s maturity date, and (2) the bond’s issue date, respectively. Coupon 

equals the issue’s stated coupon percentage, while indicator variables designate 

speculative/non-investment grade (Junk) and callable (Callable) bonds. 

Descriptive Statistics 

Insider  Pledg ing and Bond Yields in  the  Full  Sample  

Table 2.2.1 provides full sample summary statistics, segmented by firm versus bond 

characteristics and by firm-year versus bond-firm-year observations for firm-level data to 

improve exposition and basic inference.  The aforementioned 282 firms comprising our 

sample include 81 pledging firms (28.7 percent) and 201 non-pledging firms, corresponding 

with 252 pledging (29.3 percent) and 861 non-pledging firm-years; and  with 1,987 pledging 

(20.6 percent) and 7,663 non-pledging bond-firm-year observations for a sum total of 1,113 

(9,650) firm-year (bond-firm-year) observations in the estimation sample.  Among the 244 

pledging firm-year observations, the mean aggregated insider pledging ratio represents 22.3 

percent of the total number of shares beneficially owned by all directors and named executives 
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listed in the annual proxy statement.  With respect to the sample mean corporate borrowing 

costs, the average yield spread in excess of one-year Constant Maturity Treasury rates equals 

5.69 percentage points, with a high degree of both time-series and cross-sectional variation 

captured within our sample.  We investigate this variation in depth in the proceeding univariate 

and multivariate analyses. 

Univariat e Analysi s  

Table 2.2.2 presents univariate difference-in-means comparisons of our regression variables 

for both the full and propensity-score matched samples.  Difference-in-means tests are 

conducted by firm-year observation for firm characteristics (in Panel A), and by bond-firm-

year observation for bond issue characteristics (in Panel B).  Because multiple bond issues 

correspond to identical fiscal-year firm characteristics, we compare firm-year data only in Panel 

A to avoid potentially misleading inferences with inflated statistical significance resulting from 

repeated observations in computing t-statistics.  These firm-year mean comparisons indicate 

that, in the full sample, pledging firms tend to have better governance quality featuring both 

lower G-Index values and more independent boards of directors; and further exhibit lesser 

institutional ownership, both in terms of common equity held by institutional investors as well 

as the number of five percent institutional blockholders. Pledging firms also appear to larger, 

more financially leveraged, and less capital-investment-intensive.  Interestingly, firms with 

insiders engaged in pledging exhibit poorer credit ratings relative to non-pledging firms. 

Assessing the corresponding differences-in-means for the matched experimental and control 

samples (in the rightmost columns of Panel A) suggests our propensity-score matching 

procedure yields an effective counterfactual sample, wherein much of the full sample variation 

among pledging versus non-pledging firms dissipates, providing a subset of otherwise 
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comparable firms but for the pledge decision. Only institutional ownership, G-index, and firm 

size remain significantly different in the matched samples, and these remaining differences 

display largely reduced statistical significance after matching (both G-index and firm size now 

remain significant at only the p < 0.10 level).    

 Table 2.2.3, Panel B presents corresponding univariate tests of means for bond 

characteristics, computed for pledging versus non-pledging bond-firm-year observations in 

the full and matched samples.  In both the full and propensity-score matched samples, insider 

pledging corresponds with higher yield spreads over the prevailing one-month Constant 

Maturity Treasury rate, shorter maturities, greater bond age (commonly associated with greater 

bond liquidity), and larger coupon rates (together with shorter maturity, equating to shorter 

duration).  Interestingly, we observe a reversal in the univariate differences in “junk” bond 

issues (debt issues rated below BBB, or “non-investment grade”) and call provisions for 

pledging versus non-pledging firms in the full and matched samples.  Pledging firms in the full 

sample feature a significantly greater proportion of junk bonds and callable bonds, yet in the 

matched experimental and control samples, pledging corresponds with a significantly smaller 

proportion of junk and callable issues relative to counterfactual non-pledging firm debt issues.  

An examination of the mean levels of the junk and callable bond indicators for the full versus 

matched samples suggest that our propensity-score methodology may correct for pre-

matching disparities in related firm and/or bond characteristics associated with junk bonds 

and call provisions, resulting in a better fitting comparison group after controlling for our 

primary matching variables.   

Key Firm and Bond Charact er ist i c s across Quinti les  of  Insi der  Pledg ing Ratio  

We next examine univariate comparisons of key firm and bond characteristics across levels of 

insider pledging, restricting the analysis to firms with insiders engaged in pledging.  Table 2.2.3 
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presents means of our regression variables across five quintiles of Aggregate Pledging Ratio, 

computed by grouping firm-year observations (in Panel A) into pledging ratio quintiles and 

subsequently aggregating all bond-firm-year observations (in Panel B) corresponding to these 

firm-years. Compared to firms with low, positive pledging ratios (Q1); firms with high pledging 

ratios (Q5) exhibit significantly greater insider blockholder ownership, lower credit ratings (or, 

greater credit risk), lower return on assets, and higher firm-year changes in R&D investment. 

Notwithstanding these differences, firms with high pledging ratios (Q5) feature lower bond 

yield spreads, a lower proportion of non-investment grade (Junk) bond issues, longer 

maturities, newer bond issues (Bond Age), and a greater proportion of callable bonds.  We next 

examine these univariate implications further in a robust, multivariate setting. 

MULTIVARIATE ANALYSIS 

Insider Pledging and Corporate Bond Yield Spreads 

We begin our multivariate investigation focusing on the baseline relation between insider share 

pledging and corporate borrowing costs.  Again, the relation between pledging and cost of 

debt remains ambiguous largely because of unclear risk-taking incentive produced when 

managers collateralize personal equity assets.  In particular, alternative views on pledged shares 

suggest either risk-shifting (asset substitution) implications for insider pledging; or 

contrastingly, risk-reduction motivations associated with margin call contingency risk 

exposure borne by pledging managers.  From Hypothesis 1, we predict that insider pledging 

coincides with a reduction in borrowing cost consistent with the risk-reduction view of 

pledging-related risk-taking incentives. We thus anticipate an inverse relation between insider 

pledge ratios and yield spreads on corporate bonds. 

 Following Anderson, Mansi and Reeb (2004), we estimate the given OLS regression 
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model to test the relation between yield spreads and insider pledging, controlling for a host of 

relevant covariates.  Our primary OLS specification also employs firm fixed effects and is 

specified as, 

Spread
jit

=β
0
+β

1
APRjt+γXjt+δYit+ψ

j
+ϕ

t
+εjit                              (1) 

where Spread
𝑗𝑖𝑡

 measures yield to maturity in excess of the one-month Constant Maturity 

Treasury rate (1-month CMT) for bond issue i of firm j as of fiscal year-end t.  APRjt or 

Aggregate Pledge Ratiojit measures total shares pledged to total shares owned by all directors and 

named executive officers of firm j for fiscal year t. β1 measures the effect of insider pledging 

yield spreads; we expect this coefficient will be negative if the insider pledging reduces on 

corporate borrowing costs, consistent with pledging managers sharing more closely aligned 

incentives with bondholders. Xjt is a vector of firm characteristics including firm size, credit 

rating, stock volatility, financial leverage, board size, board independence, G-index, 

institutional ownership and number of institutional blockholders, inside blockholder 

ownership, return on assets, and firm-year changes (from t-1 to t) in debt, capital expenditure, 

R&D, and acquisition ratios. Yit is a vector of issue-specific bond characteristics including an 

investment grade (or high yield, “Junk”) indicator, maturity, bond age, coupon rate, and call 

provisions. 𝜓𝑗 and 𝜙𝑡 are firm and time (fiscal-year) and fixed effects, respectively.17 We 

winsorize each regression variables at the 1st and 99th percentiles to account for potentially 

influential observations and compute robust standard errors clustered by bond-issue to 

mitigate unobserved heterogeneity (Bertrand, Duflo and Mullainathan, 2004).  

 Table 2.3 presents our primary regression results for the full (column 1) and matched 

                                                      
17 For our base model estimation, we use fiscal year indicators to capture time fixed effects. In further testing 
however, we instead use trade-month indicators for a more refined time-effects proxy. Our results remain 
consistent when controlling for greater specificity in time fixed effects. 
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(column 2) samples. Consistent with reduced agency conflicts between pledging managers and 

bondholders, we observe a significantly negative relation between the pledge ratio and yield 

spreads on corporate bonds (for both the full and matched samples). β1 coefficient estimates 

in both specifications indicate both statistically and economically meaningful reductions in 

corporate borrowing costs corresponding with insiders’ pledging ratios. Point estimates 

suggest a five to seven basis point reduction in yield spreads corresponding to insider pledging 

one additional percentage of aggregate management-owned shares.  These preliminary results 

support our primary hypotheses proposing benefits to bondholders and correspondingly 

reduced cost of debt for firms with managers pledging personally held assets against loan 

obligations.   

Insider Pledging and Firm Risk-Taking: Investment and Financing Decisions 

Insider  Pledg ing and Corporate Risk -Taking Decisions  

In this section, we investigate the relation between insider pledging and corporate risk-taking 

decisions directly, aiming to identify the underling channel to explain the document relation 

between pledging and cost of debt. Specifically, we estimate changes in debt financing, capital 

expenditure, R&D, and acquisitions activities as a function of insider pledging.  If the pledge 

decision affects corporate risk taking decisions, consistent with the predicted risk-reduction 

incentives set forth in Hypothesis 2, we expect a significant negative relation between insider 

pledging ratios and changes in firm investment and/or financing activities. To test this 

prediction, we estimate the following OLS specification, 

∆Ϝjit = β0 + β1 APRjt-1 +𝜸Xjt+𝜹Yit+𝜑𝑙+ϕt
+εjit ,                                (2) 

where ∆Ϝjit measures firm-year changes (from t-1 to t) in firm-year changes in (a) R&D 

intensity (b) capital expenditures, (c) acquisitions, and (d) debt financing - each scaled by the 
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book value of assets.  𝜑𝑙 and ϕ
t
 represent industry (two-digit SIC code) and time (fiscal-year) 

fixed effects vectors. We specify a lagged value for insider pledging ratio (APRjt-1) in the 

regression equation to account for potential interrelation of pledging and fundamental 

investment and/or financing activities.  Intuitively, share-pledge loans most typically 

correspond to term loans with maturity greater than one year.  Thus, if insiders initiate share 

pledges in year t-1, these loans will likely remain in place as of year t, reflecting an arguably 

exogenous factor with regard to corporate decision made in year t.  Further, because changes 

in these four fundamental investment and financing decisions correspond to (time-series and 

cross-sectional) variation at the firm level, rather than bond-specific changes, we now restrict 

our estimation sample to include only unique firm-year observations in the data. If corporate 

insiders face greater (reduced) risk-aversion when pledging portions of their equity stakes, we 

expect a significantly negative (positive) β1 coefficient estimate for the aggregate pledging ratio 

(APRjt-1) regressor.  

 Table 2.4, column 1, provides the estimation results for equation (2) using our full 

firm-year sample.18  Note that we exhibit only the estimates for changes in debt financing in 

Table 2.4 for ease of presentation, as we find no significant results for changes in capital 

expenditures, R&D, nor acquisitions activities (see the appendix for the full set of estimation 

results including all regression specifications). Consistent with increased risk-aversion when 

managers pledge personally held equity assets, we find a negative and highly significant β1 

coefficient on lagged pledging ratio.  The results thus suggest insider-pledging activity may 

reduce corporate borrowing costs and supports the view that bondholders perceive beneficial 

                                                      
18 We do not employ the matched samples in these tests, due to significant reductions in sample size from (a) 
estimation on firm-year rather than bond-specific observations, and (b) use of lagged pledging regressors, for 
which data remained largely unavailable for the first year in our sample period, 2007 (as SEC disclosure 
requirements were first implemented in August 2006).  
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incentives-alignment implications when firm executives collateralize personal assets against 

the firm’s shares. 

Account ing for  Simul taneity of  Risk -Taking and Pledging Dec isions  

To properly examine the relation between pledging and corporate risk-taking decisions, we 

must account for the simultaneity (and thus, potential endogeneity concern) of insiders’ 

decisions regarding personal share-pledges and corporate risk-taking activities.  Our OLS 

specification in equation (2) utilizes a lagged explanatory variable, APRjt-1, as a preliminary 

remedy for potential simultaneity biases affecting the estimation, however we now consider 

two additional and more rigorous methodological approaches to alleviate remaining 

endogeneity concerns.  First, we estimate a difference-in-differences model utilizing the 2008 

financial crisis as an exogenous shock the supply of pledge funding available to corporate 

insiders (see Anderson and Puleo, 2016, for a detailed discussion of this methodology and 

underlying rationale).  The corresponding regression equations is given by, 

∆Ϝjit = β
0
+β

1
APRjt+β

2
Post Crisisjt+β

3
(APRjt×Post Crisisjt)+𝜸Xjt+𝜹Yit+𝜑𝑙+𝜙𝑡+ εjit      (3) 

where Post Crisisjt defines an indicator equal to one if the fiscal year-end date for firm j in year 

t occurs after September 30, 2008.  The model predicts a negative (positive) β3 coefficient if 

insider pledging corresponds with decreased (increased) corporate risk-taking. Second, we 

employ instrumental variables regression making similar use of the 2008 crisis as a source of 

exogenous variation in the pledging-cost of debt relation.  We capitalize on the time-series 

persistence (or stickiness) of pledging data, and consequent predictive power of lagged values 

of insider pledging, resulting from typical term-loan structure of share pledge contracts to 

devise our instrument.  We use the interaction of lagged insider pledging ratio with the 
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financial crisis indicator to instrument for the current pledging ratio, APRjt, in the first stage 

two-stage least squares (2SLS) equation, 

∆Ϝjit=π0+π1(APRj,t-1×Post Crisist)+𝜻Xjt+𝝇Y
it
+𝜑𝑙+ϕt

+ξjt.                (4.1)  

The second stage regression then estimates bond yield spreads as a function of the 

instrumented insider pledging ratio predicted by the first stage equation, 

∆Ϝjit=β
0
+β

1
APR̂jt+𝜸Xjt+𝜹Yit+𝝋𝒍+ϕt

+ε𝒋𝒊𝒕.                                   (4.2) 

We again expect a negative (positive) β1 coefficient in the instrumental variables model if 

insider pledging corresponds with decreased (increased) corporate risk-taking.    

 The difference-in-differences and instrumental variables estimation results appear in 

Table 2.4, columns 2 and 3, respectively.  Both regression models indicate further, highly 

significant evidence in support of the preliminary OLS findings in column 1, again suggesting 

a significant reduction in corporate borrowing costs corresponding with insider share 

pledging.  Together, these tests offer robust evidence to suggest reduced risk-taking among 

pledging managers with regard to debt financing, consistent with the risk-reduction channel 

linking the pledge decision to corporate borrowing costs. 

Non-Linear Effects of Insider Pledging  

Non-Linearity in the Pledging -Cost of  Debt  Relation  

The data indicate considerable variation in insider pledging ratios for our sample, suggesting 

the possibility of differential effects on corporate borrowing costs and potentially risk-taking 

decisions across varying levels of insider pledging. Bondholders may perceive meaningfully 

different implications for a firm with insiders pledging conservative to moderate levels of 

equity holdings versus pledging substantial portions of their ownership stakes, motivating our 

investigation of potential non-linearity in pledging and borrowing costs.  Based on prospective 
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incentive alignment (conflicts) between pledging managers and bondholders, we predict a 

convex relation between the insider pledge ratio and yield spreads.  In particular, we posit that 

yield spreads decline in the pledge ratio for low to moderate levels of insider pledging but 

instead increase with the pledge ratio for high levels of pledging, beyond which the perceived 

risk-taking incentives of managers become unclear or aberrant.  

 Intuitively, corporate managers pledging a minority portion of their equity stakes may 

be inclined against greater firm risk taking to avoid potential lender-initiated liquidation of 

their collateralized shares. Yet, insiders pledging substantial portions of their ownership may 

face very different incentives regarding the future prospects of the firm.  They may, for 

example, pursue meaningful hedging activities using loan funds, thus reducing risk aversion 

with respect to the firm, and arguably impairing the principal-agent relationship with 

bondholders. Alternatively, managers exposed to considerable wealth risk in the event of an 

ill-timed margin call may face strong incentives to manage earnings in avoidance of prospective 

earnings disappointments, thus impairing the quality of financial reporting and harming the 

firm’s bondholders. To test the proposed non-linearity between insider pledging and 

borrowing costs, we estimate the following regression specification, 

Spread
jit

=β
0
+β

1
APRjt+β

2
APR2

jt+γXjt+δYit+ψ
j
+ϕ

t
+εjit                           (5) 

We expect a negative β
1
 coefficient together with a positive β

2
 coefficient if a non-linear, 

convex relation between pledging and the cost of debt indeed exists. 

 Table 2.5 presents the estimation results for our full (column 1) and propensity-score 

matched (column 2) samples.  Coinciding with the proposed convex relation between pledging 

and cost of debt, we find significant negative and positive β1 and β2 coefficients, respectively.  

These results indicate that, in both the full and matched samples, yield spreads initially decrease 
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with the pledge ratio, but subsequently increase with further insider pledging beyond a certain 

maximum pledge ratio.  For the full (matched) sample, the estimation results suggest a critical 

point at pledging ratio equal to 0.750 (0.902). Intuitively, these findings indicate that when 

corporate insiders pledge greater than 75.0 (90.2) percent of their aggregate equity holding, 

adverse effects of pledging outweigh benefits regarding cost of debt, and bond yield spreads 

increase with increases insider pledging.   

ROBUSTNESS 

Endogeneity Issues and Alternative Models 

Because insider pledging represents a decision made by firm insiders rather than exogenous 

factors, endogeneity problems may impede our analysis if corporate borrowing costs 

determine insiders’ pledging decisions.  To address potential endogeneity issues affecting our 

analyses, we consider two alternative models to estimate the relation between pledging and 

cost of debt.  In particular, we employ differences-in-differences and instrumental variables 

regressions to capitalize upon an exogenous source of variation in the pledging-cost of debt 

relation arising from the 2008 financial crisis.  The crisis sharply constrained the lending supply 

available to borrowers, including firm insiders seeking share-pledge loans.  Thus, the 2008 

crisis serves as an exogenously introduced negative shock insider pledging. 

Difference-in-Differences Model using an Exogenous Shock from 2008 Financial Crisis 

In this section we utilize the 2008 financial crisis as an exogenous shock to the relation between 

yield spreads and insider pledging. Difference-in-difference regressions (with propensity-score 

matching of pledging and counterfactual non-pledging firms) offer a robust empirical 

methodology to test the effect of pledging on cost of debt accounting for endogenous 

influences potentially affecting our primary analysis,   
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Spread
𝑗𝑖𝑡

= β
0
+β

1
APRjt+β

2
Post Crisisjt+β

3
(APRjt×Post Crisisjt)+𝜸Xjt+𝜹Yit+𝜓𝑗+𝜙𝑡+ εjit   (6) 

where Post Crisisjt equals one if the fiscal year-end date for the firm-year occurs after September 

30, 2008. β
3
 indicates the treatment effect of insider pledging on yield spreads, comparing the 

change in yield spreads from pre- to post- crisis for pledging versus non-pledging firms.  We 

expect a significantly negative (positive) β
3
 coefficient for the difference-in-differences 

regressor, APRjt×Post Crisisjt, if insider pledging reduces (increases) corporate borrowing costs. 

 Table 2.6 column 1, provides the estimation results for our propensity-score matched 

samples.  Consistent with a reduction in corporate borrowing costs with insider pledging, we 

observe a negative and significant β3 coefficient for the difference-in-differences interaction 

term. Moreover, the coefficient estimate indicates an economically as well as statistically 

meaningful effect on borrowing costs.  The implied average treatment effect (ATT) suggests 

that yield spreads decrease by 2.48 basis points per percentage of aggregate insider shares 

pledged in a given firm year.19 These results further support our primary findings, consistent 

with reduced corporate borrowing costs potentially reflecting improved incentives alignment 

between pledging managers and bondholders. 

Instrumental Variables Regression  

Another useful robustness test makes use of two-stage least squares (2SLS) instrumental 

variables regression to address the endogeneity concern between the pledge decision and 

borrowing costs. Because share-pledge loans typically correspond with term loans with 

maturity greater than one year, the data on insider pledging exhibits a high degree of time-

                                                      
19 We compute this treatment effect using the average treatment on treated (ATT) method, and using the full 
sample mean pledging ratio for firms with insiders engaged in share pledges (APR = 0.205).  That is, [β3 APR 
/(β0 + β1 APR ) ] = [ ((-3.838)(0.205) / ((-30.84 – (4.52)(0.205)) ] = 0.0247. 
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series persistence within sample firms as insiders holding pledge-loans with twelve or more 

months remaining to maturity will likely report similar pledged positions for the current and 

following fiscal years. This time-series persistence of the insider-pledging data lends predictive 

power to past pledging observations, motivating our instrument variables design. We again 

utilize the financial crisis as a source of exogenous variation and now incorporate lagged firm-

year pledging together with the crisis indicator to instrument for current year insider pledging. 

Our first stage regression estimates current the insider-pledging ratio (APRjt) as a function of 

the interaction between the firm’s lagged pledging ration and financial crisis (APRj,t-1×Post 

Crisist); 

APRjt=π0+π1(APRj,t-1×Post Crisist)+𝜻Xjt+𝝇Y
it
+𝝍𝒋+ϕt

+ξjt.                (7.1)  

Our second stage regression then estimates bond yield spreads as a function of the 

instrumented insider pledging ratio predicted by the first stage equation, 

Spread
𝒋𝒊𝒕

=β
0
+β

1

𝐴𝑃�̂�jt+𝜸Xjt+𝜹Yit+𝝍𝒋+ϕt
+ε𝒋𝒊𝒕.                             (7.2) 

The identifying assumption underlying our instrumental variables approach asserts that the 

financial crisis affects all firms, pledging and non-pledging, equally in terms of the cost of debt.   

 The results for our full sample are presented in Table 2.6, column 2, and indicate 

further evidence of the negative relation between insider pledge ratios and yield spreads on 

corporate bonds.20 The two-stage least squares estimation results accounting for potential 

endogeneity concerns suggest that yield spreads decline by 1.56 basis points per one additional 

percentage of insider-owned shares pledged as collateral. Once again, the findings corroborate 

                                                      
20 Note that we utilize the full sample for instrumental variables estimation, as our instrument design features 
lagged insider pledging ratio, APRt – 1 , resulting in loss of observations for the initial year of our sample period 
(2007), for which prior year pledging data was largely unavailable as the SEC initiated disclosure requirements 
in August 2006. 
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our principal results and attest to the robustness of the documented negative relation between 

yield spreads and pledge ratios.  Moreover, these results appear to further support the risk-

reduction channel indicated by our preceding analyses. 

Changes in Yield Spreads Surrounding Proxy Statement Releases 

Because SEC regulations require only a once-annual public disclosure of insider pledging 

activities within a footnote to the annual proxy statement, market participants first observe 

pledging information when the firm releases the annual report. If bondholders incorporate 

insider pledging activity into yield spreads, the effect of pledging should be reflected in the 

difference in spreads observed pre- and post- release of the annual report.  To estimate the 

reaction of bond market investors to the disclosure of insider share pledging news and thus 

infer the nature of principal-agent relation between bondholders and pledging managers, we 

estimate the following OLS regression, 

∆Spread
𝑗𝑖,𝑡−𝛥𝑡

= β
0
+β

1
ΔAPRjt+𝜸Xjt+𝜹Yit+𝜓𝑗+𝜙𝑡+εjit                           (8) 

where ∆Spread
𝑗,𝑡−𝛥𝑑𝑡

 indicates the change in spreads observed Δt periods before and after the 

release of the annual report.  We set Δt equal to one month and compute the change in yield 

spreads from one month prior to the annual report date to one month after the annual report 

date, where yield spreads are measured as of the final executed bond trade in the month prior 

to (following) the month in which the annual report is released to investors.21  To further 

refine the precision of the test, we modify our estimation sample to include only the subset of 

firms exhibiting time-series variation in the insider pledging indicator. We exclude all firms in 

which (a) no insiders pledge shares within the sample period, as well as (b) firms reporting 

                                                      
21 For example, if the fiscal-year-end date is December 31, 2010 and the annual report is released on February 
28, 2011; we compute the change in yield spread as the difference in spread between the final trade on March 31, 
2011 and the final trade on January 31, 2011.  If no trades were executed for a given issue on the final trading 
day of the month, we select the chronologically latest trade recorded for the issue in the given month.    
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insider pledges in each year of the sample period. This specification offers a direct and 

informative analysis of bondholders’ assessments of insider share-pledging and its implications 

for firm credit risk and corporate borrowing costs.  We expect a negative and significant β1 

coefficient if the bondholders indeed share more closely aligned incentives with those of 

managers collateralizing personal equity assets. 

 Consistent with the predicted negative β1 coefficient, the results presented in Table 

2.6, column 3, indicate a significantly negative relation between changes in bond yield spreads 

surrounding disclosures of (changes in) insider pledging activities to market participants, 

further supporting our principal analysis and consistent with bond investors pricing expected 

future risk-taking incentives of pledging managers into corporate bond yields. This would 

further indicate that bondholders perceive significant, positive benefits conveyed in 

information about corporate managers pledging (additional) personally held assets as collateral 

on outstanding debt obligations.   

Accounting for Influential Observations 

Though we winsorize all regression variables at the 1st and 99th percentiles to mitigate the 

impact of potentially influential observations, the data feature certain otherwise extreme yield 

spread observations corresponding to a pronounced flight to quality and historic low yields 

on U.S. Treasury securities amid the 2008 financial crisis (see, for example, Fostel and 

Geanakoplos, 2008; Taylor and Williams, 2009).  While these extreme yield spread data in the 

sample represent atypical and potentially influential observations in estimating the relation 

between insider pledging and corporate borrowing costs, we retain all recorded observations 

in the estimation of our primary tests to preserve the randomness of the sample data.  We now 

however, address the possibility of influential observations biasing our documented findings 

to ensure the results are not driven by outliers.  To do so, we re-estimate our primary empirical 
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tests excluding all observations wherein the dependent variable (the spread over one-month 

Constant Maturity Treasury rate) exceeds three standard deviations from its sample mean – 

equivalently, we exclude all observations with yield spread greater than 29.04 percent.22  First, 

we simply drop these influential observations and re-estimate our empirical tests on the full 

sample. Next, we re-estimate our matched sample regressions after excluding both influential 

observations appearing in the matched sample and the matched observations corresponding 

these outliers.  Untabulated results confirm that our principal findings regarding the negative 

relation between pledging and borrowing costs, as well as the documented non-linearity 

therein, in fact grow stronger in both the full and matches samples analyses after removing 

these potentially influential outliers.      

CONCLUSION 

Overall, the evidence suggests that insider pledging corresponds with reduced corporate 

borrowing costs, consistent with the argument that managers borrowing against personal 

equity holdings face risk incentives more closely aligned with those of bondholders.  We find 

robust evidence of a statistically and economically meaningful negative relation between 

insider pledging ratios and yield spreads on corporate bonds, with comparable results arising 

from OLS, difference-in-differences, and instrumental variables regression models, featuring 

both full sample and propensity-score matched samples estimation. The preliminary analysis 

indicates the risk-reduction channel as a likely explanation of the document negative relation 

between pledging and cost of debt.  Moreover, our direct evidence on risk-taking decisions as 

a function of insider pledging ratio provides clear empirical findings to indicate reductions in 

risky financing activity corresponding with increases in pledge ratios. As with our primary 

                                                      
22 From Table 2.2.2, the dependent variable Spread (%) has sample mean of 5.690% and standard deviation of 
7.783%; thus, we define an outlier as an observation in which Spread (%) > 29.039% = (5.690% + (3)(7.783%)).  
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analysis of yield spreads, we again verify the robustness of the effect on risky financing choices 

using both difference-in-differences and instrumental variables regression tests exploiting the 

2008 financial crisis as an exogenous shock to the supply of pledge shares available to fund 

investors’ personal financial pursuits.  We thus propose not only to characterize the previously 

ambiguous effect of pledging on corporate borrowing costs, but also to compellingly identify 

risk-reduction motivations as the underlying channel in explaining the documented relation to 

yield spreads.   

 Additionally, further investigation of the pledging-cost of debt relation reveals 

significant nonlinearity consistent with a yield spreads as a convex function of insider pledging 

ratios; wherein firms pledging between zero and 75-90 percent of total insider shares enjoy 

proportionately decreasing yield spreads, whereas firms pledging in excess of 75-90 percent of 

insider holdings rather face proportionately rising yield spreads.  This nonlinearity appears 

intuitively consistent with bondholders’ perceived incentives alignment benefits with respect 

to managers engaged in share-pledges.  Incentives grow increasingly compatible and inside 

shareholders pledge minor to moderate portions of equity ownership, yet when insider pledge 

substantial, majority stakes of the equity holdings, incentives become convoluted and 

potentially perverse, as reflected by increasing yield spreads for extreme pledging ratios.  As 

further evidence of bond market participants’ attention to and interpretation of insider 

pledging information, we document a significant negative changes in yield spreads (pre- versus 

post- pledging disclosure announcements) relative to changes in reported pledge positions of 

insiders using a first-differences model of bond trades data. 

 As described in Section I, the aforementioned findings provided in this study offer 

meaningful contributions to the Finance research on corporate ownership and agency conflicts 

between managers and bondholders, on the emergent phenomenon of pledged shares and the 
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previously ambiguous incentives implications for corporate risk-taking decisions, and more 

generally, to understanding the factors predicting corporate investment and financing policy.  

Our findings motivate further investigation of pledged shares as relating to other fundamental 

corporate outcomes, and likely hold meaningful policy implications for improved corporate 

governance best practices.  The analysis provided suggests that firms’ boards of directors 

might improve governance quality and perceived investor protection adherence by 

formulating and publicizing explicit corporate insider-pledging policies to complement typical 

insider trading policy.    



 

80 

 

Table 2.1  Variable Definitions 

Dependent Variables 

 Spread (%): Quoted yield on bond issue minus prevailing 1-month Constant Maturity Treasury rate 

Primary Variables 

Aggregate Pledge Ratio: Aggregated ratio of shares pledged to shares owned by all directors & named executives  

Firm Characteristics 

B/M Ratio: Book value of total equity divided by market capitalization 
Board Independence: Number of independent directors divided by the total number of directors 
Credit Rating: S&P Domestic Long Term Issuer Credit Rating, numerically coded for ratings “AAA” (Credit 

Rating = −2) through “SD” (Credit Rating = −29) following WRDS data code descriptions23  
Dividend Yield: Dollar annual dividends per share divided by fiscal year-end share price 
Δ Acquisitions/Assets: Firm-year change (from t-1 to t) in the ratio of acquisitions to total assets 
Δ Capex/Assets: Firm-year change (from t-1 to t) in the ratio of capital expenditures to total assets 
Δ Debt/Assets: Firm-year change (from t-1 to t) in the ratio of total long-term debt to total assets 
Δ R&D/Assets: Firm-year change (from t-1 to t) in the ratio of R&D expense to total assets 
Financial Crisis: Indicator equal to one if the fiscal year-end date occurs after September 30, 2008 
Financial Leverage: Total Liabilities divided by Total Assets  
Firm Fixed Effects: GVKEY dummies 
Firm Size: Natural logarithm of Total Assets 
G-Index: Governance index comprising 24 shareholders’ rights provisions (Gompers, Ishii, & Metrick, 2003) 
Industry Fixed Effects: Two-digit SIC code dummies 
Insider Blockholder (%): Equal to percentage of common shares held by largest firm insider if ≥ 5% 

of shares outstanding; otherwise equal to zero 
Institutional Ownership (%): Total percentage of common shares owned by 13-F institutions (Risk Metrics data) 
No. Institutional Blockholders: Number of 5% institutional block owners for the firm (Risk Metrics data) 
Risk-Free Rate: Lagged one-year Constant Maturity Treasury rate   
ROA: Net income divided by total assets 
Stock Return: Annual, fiscal-year percent change in stock price 
Stock Volatility: Standard deviation of daily stock returns during fiscal year t (252 trading-days assumed) 
Time Fixed Effects: Fiscal year dummies 
Trading Volume: Natural logarithm of the ratio of annual, fiscal-year shares traded to shares outstanding 

Bond Characteristics 

Junk: Indicator equal to one for non-investment grade issues  
Maturity: Natural logarithm of number of days from trade date to maturity, Ln (Maturity Date– Trade Date) 
Bond Age: Natural logarithm of number of days from issue date to trade date, Ln (Trade Date – Issued Date) 
Coupon (%): Stated coupon rate on bond issue, expressed as a percent 
Callable: Indicator equal to one if issue has call provision(s) 

  

                                                      
23 For details on numerical coding of credit ratings, see the Compustat-Capital IQ Monthly Updates Variables 
Descriptions Manual, available in the WRDS web service, ©1993-2016, The Wharton School, University of 
Pennsylvania. 
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Table 2.2.1 Descriptive Statistics  

This table provides summary statistics for our full data sample from January 2007-December 2011. 
Panel A describes firm-characteristics by firm-year observation; aggregating 252 pledging and 861 
non-pledging firm-years (252+861=1,113 total observations). Panel B describes firm-characteristics 
by bond-firm-year observation; aggregating 1,987 pledging and 7,663 non-pledging firm-years 
(1,987+7,663 =9,650 total observations). Panel C describes bond-characteristics by bond-firm-year 
observation; aggregating 1,987 pledging and 7,663 non-pledging firm-years (1,987+7,663 =9,650 
total observations All variables are winsorized at the 1st and 99th percentiles.   

  Obs. Mean Median           SD   Min Max 

Panel A. Firm Characteristics by Firm-Year 

Aggregate Pledge Ratio 1*,113 0.048 0.000 0.152 0.000 0.751 
G-Index 1,070 6.049 6.000 1.831 1.000 12.00 
Institutional Ownership (%) 1,039 81.85 81.78 14.55 37.37 122.1 
No. Institutional Blockholders 1,047 2.422 2.000 1.647 0.000 8.000 
Δ Debt Ratio (%) 1,069 0.444 -0.372 6.559 -17.28 25.95 
Δ Capex Ratio (%) 1,068 -0.233 -0.015 2.390 -10.58 8.533 
Δ Acquisitions Ratio (%) 1,072 -0.325 0.000 7.336 -32.07 28.34 
Δ R&D Ratio (%) 1,072 -0.032 0.000 1.038 -5.120 6.172 
Board Independence 1,078 0.772 0.818 0.169 0.000 0.923 
Firm Size 1,073 8.776 8.651 1.297 5.885 11.80 
Stock Volatility 1,076 2.676 2.355 1.293 0.982 7.752 
Financial Leverage 1,072 0.604 0.593 0.166 0.154 1.007 
ROA 1,073 0.045 0.054 0.086 -0.437 0.256 
Credit Rating 938 -11.25 -11.00 3.175 -19.00 -2.000 
Insider Blockholder Ownership (%) 1,047 8.505 8.507 4.178 0.000 18.46 

Panel B. Firm Characteristics by Bond-Firm-Year 

Aggregate Pledge Ratio 9,650 0.026 0.000 0.109 0.000 0.751 
G-Index 9,479 6.665 6.000 1.542 1.000 12.00 
Institutional Ownership (%) 9,311 66.22 64.80 15.35 37.37 122.1 
No. Institutional Blockholders 9,311 1.174 1.000 1.389 0.000 7.000 
Δ Debt/Assets- 9,454 0.014 0.002 0.049 -0.173 0.260 
Δ Capex/Assets 9,431 -0.001 -0.001 0.016 -0.106 0.085 
Δ Acquisitions/Assets 9,457 -0.003 0.000 0.059 -0.321 0.283 
Δ R&D/Assets 9,457 0.000 0.000 0.007 -0.051 0.062 
Board Independence 9,497 0.792 0.813 0.119 0.000 0.923 
Firm Size 9,458 10.68 11.14 1.352 5.885 11.80 
Stock Volatility 9,476 2.536 2.170 1.231 0.982 7.752 
Financial Leverage 9,457 0.749 0.835 0.169 0.154 1.007 
ROA 9,458 0.035 0.028 0.057 -0.437 0.256 
Credit Rating 9,341 -8.369 -8.000 4.839 -19.00 -2.000 
Insider Blockholder Ownership (%) 9,356 5.116 5.551 5.220 0.000 18.46 

Panel C. Bond Characteristics by Bond-Firm-Year 

Spread (%) 9,650 5.690 4.313 7.783 -0.047 56.228 
Junk 7,348 0.168 0.000 0.374 0.000 1.000 
Maturity 9,428 7.593 7.734 1.122 3.829 9.482 
Bond Age 8,388 7.088 7.376 1.122 2.996 8.820 
Coupon (%) 9,301 5.671 5.550 1.536 1.250 9.750 
Callable 9,650 0.548 1.000 0.498 0.000 1.000 

  



 

82 

 

Table 2.2.2 Difference-in-Means Tests 

This table provides difference in means tests for our full and matched samples data from January 2007 
through December 2011. Panel A compares firm characteristics of  firm-year data in the full sample, 
aggregating 252 pledging and 861 non-pledging firm-year observations (252+861=1,113 total 
observations); and for 228 pledging and 183 non-pledging firm-years in the matched samples 
(228+183=411 total observations). Panel B provides corresponding comparisons of bond 
characteristics for bond-firm-year data in the full sample, aggregating 1,987 pledging and 7,663 non-
pledging bond-firm-year observations (1,987+7,663=9,650 total observations); and for 1,867 pledging 
and 1,867 non-pledging bond-firm-years in the matched samples (1,867+1,867=3,734 total 

observations). All variables winsorized at the 1st & 99th percentiles; ∗∗∗, ∗∗, and ∗ indicate significance 
at 1%, 5%, and 10% levels.   

 Panel A. Firm Characteristics (by Firm-Year Observation) 

 Full Sample (N=1,113) Matched Sample (N=411) 

Variable 
Pledging  
(N=252) 

Non-Pledging     
(N=861) 

t-stat: 

�̅�𝑃-�̅�𝑁𝑃 

Pledging  
(N=228) 

Non-
Pledging    
(N=183) 

t-stat: 

�̅�𝑃-�̅�𝑁𝑃 

Aggregate Pledge Ratio 0.205 0.000 ∙ 0.223 0.000 ∙ 
G-Index 5.998 6.285 -2.934 *** 5.904 6.218 -1.741 * 

Institutional Ownership (%) 75.423 82.628 -8.906 *** 76.506 83.689 -4.810 *** 

No. Institutional Blockholders 2.005 2.363 -4.301 *** 2.123 2.574 -2.766 *** 

Δ Debt/Assets 0.006 0.005 0.255  0.002 0.006 -0.602  

Δ Capex/Assets -0.005 -0.001 -2.111 ** -0.005 -0.004 -0.396  

Δ Acquisitions/Assets -0.004 -0.003 -0.277  -0.005 0.003 -1.193  

Δ R&D/Assets -0.001 0.000 -0.212  -0.001 0.000 -1.032  

Board Independence 0.738 0.797 -6.523 *** 0.739 0.744 -0.291  

Firm Size 9.064 8.938 1.943 * 8.945 8.704 1.877 * 

Stock Volatility 2.652 2.620 0.443  2.728 2.716 0.091  

Financial Leverage 0.647 0.613 3.661 *** 0.643 0.620 1.374  

Debt Ratio (t – 1) 0.270 0.242 3.695 *** 0.272 0.259 0.957  

ROA 0.044 0.047 -0.496  0.048 0.046 0.231  

Credit Rating -11.448 -10.830 -3.375 *** -11.555 -11.383 -0.472  

Inside Blockholder Ownership (%) 8.132 8.377 -1.027  8.429 8.494 -0.154  

 Panel B. Bond Characteristics (by Bond-Firm-Year Observation) 

 Full Sample (N=9,650) Matched Sample (N=3,734) 

Variable 
Pledging          

(N=1,987) 
Non-Pledging 

(N=7,663) 

t-stat: 

�̅�𝑃-�̅�𝑁𝑃 

Pledging              
(N=1,867) 

Non-Pledging 
(N=1,867) 

t-stat: 

�̅�𝑃-�̅�𝑁𝑃 

Spread (%) 10.354 4.480 18.703 *** 10.792 6.247 12.437 *** 
Junk 0.434 0.116 21.280 *** 0.429 0.473 -2.291 ** 
Maturity 7.295 7.672 -12.949 *** 7.273 8.070 -23.825 *** 
Bond Age 7.194 7.062 4.593 *** 7.199 6.909 5.792 *** 
Coupon (%) 6.157 5.543 16.038 *** 6.166 5.552 9.899 *** 
Callable 0.643 0.524 9.743 *** 0.650 0.693 -2.813 *** 
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Table 2.2.3 Firm and Bond Characteristics across Insider Pledging Ratio Quintiles 

This table provides firm (Panel A) and bond characteristics (Panel B) means across quintiles of Aggregate 

Pledge Ratio and difference-in-means tests comparing key variables for high (Q5) versus low (Q1) levels 

of insider pledging. These statistics are computed by aggregating all 252 pledging firm-year 

observations in the sample for fiscal year 2007-2011 in Panel A, and aggregating all 1,868 bond-firm-

year observations corresponding to these 252 firm years in Panel B. See Table 2.1 for variable 

definitions. All variables are winsorized at the 1st and 99th percentiles; ∗∗∗, ∗∗, and ∗ indicate 

significance at 1%, 5%, and 10% levels.   

Panel A. Firm Characteristics (Firm-Year Data) 

Pledge Ratio Quintile: Q1 Q2 Q3 Q4 Q5 t-stat: 

(Q5-Q1) Observations: 50 51 51 49 51 

Aggregate Pledge Ratio 0.001 0.021 0.082 0.298 0.663 46.449 *** 
G-Index 6.083 5.745 6.106 5.936 5.560 -1.554  
Institutional Ownership (%) 76.77 79.40 73.82 72.70 79.57 0.870  
No. Institutional Blockholders 2.114 2.510 1.778 1.614 2.438 1.083  
Δ Debt Ratio (%) 0.004 -0.004 -0.001 0.011 0.000 -0.310  
Δ Capex/Assets 0.001 -0.008 -0.001 -0.004 -0.004 -1.009  
Δ Acq. Ratio (%) -0.005 -0.002 0.003 -0.002 -0.013 -0.734  
Δ R&D Ratio (%) -0.001 0.000 0.000 -0.002 0.000 1.958 * 
Board Size 10.31 10.61 10.47 10.83 9.800 -0.855  
Board Independence 0.714 0.735 0.763 0.770 0.718 0.108  
Firm Size 9.034 8.816 8.965 8.980 8.867 -0.636  
Stock Volatility 2.679 2.660 2.578 2.503 2.937 0.819  
Financial Leverage 0.638 0.635 0.627 0.636 0.668 0.975  
ROA 0.068 0.061 0.054 0.058 0.008 -4.024 *** 
Default Risk 10.84 11.56 11.39 11.02 12.71 2.713 *** 
Credit Rating -10.84 -11.56 -11.39 -11.02 -12.71 -2.713 *** 
Insider Blockholder (%) 7.454 8.844 8.872 6.888 9.627 2.887 *** 

Panel B. Bond Characteristics (Bond-Firm-Year Data) 

Pledge Ratio Quintile: Q1 Q2 Q3 Q4 Q5 t-stat:  

Observations: 609 249 421 218 371 (Q5-Q1) 

Spread (%) 6.688 43.474 5.752 4.974 4.734 -7.473 *** 
Junk 0.420 0.679 0.367 0.600 0.316 -2.647 *** 
Maturity 7.321 6.788 7.276 7.183 7.560 3.228 *** 
Bond Age 7.219 7.511 7.437 6.862 6.826 -4.683 *** 
Coupon (%) 6.103 6.171 6.376 6.105 6.065 -0.352  
Callable 0.563 0.663 0.656 0.665 0.768 6.887 *** 
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Table 2.3 Insider Pledging Ratios and Bond Yield Spreads 

This table presents OLS regressions of bond yield spreads (over the 1 month CMT rate) on firm-
year aggregated insider pledging ratios for bond-firm-year observations in our full (column 1) and 
matched (column 2) samples for the 2007-2011 sample period. Table 2.1 lists variable definitions. All 
regression variables are winsorized at the 1st and 99th percentiles. p-values corresponding to robust 

standard errors clustered by bond CUSIP are reported in parentheses; ∗∗∗ ,  ∗∗ , and  ∗  indicate 
significance at the 1%, 5%, and 10% levels. 

Dependent Variable: Yield Spread (%) 

 Full Sample Matched Sample 
 (1) (2) 

Aggregate Pledge Ratio -5.589*** -6.989** 
 (0.000) (0.013) 
Δ Debt/Assets 10.94*** 27.86*** 
 (0.000) (0.000) 
Δ Capex/Assets 1.163 -5.453 
 (0.770) (0.536) 
Δ Acquisitions/Assets -1.112 3.394 
 (0.123) (0.263) 
Δ R&D/Assets 5.000 130.3*** 
 (0.528) (0.000) 
Firm Size 0.630 4.216*** 
 (0.188) (0.004) 
Credit Rating -1.098*** -1.641*** 
 (0.000) (0.000) 
Financial Leverage -15.46*** -40.12*** 
 (0.000) (0.000) 
Board Independence -2.074*** -2.081 
 (0.001) (0.299) 
G-Index 0.657*** 1.266*** 
 (0.000) (0.000) 
Stock Volatility 1.316*** 1.649*** 
 (0.000) (0.000) 
ROA -27.31*** -33.33*** 
 (0.000) (0.000) 
Insider Blockholder Ownership (%) 31.28*** 66.73*** 
 (0.000) (0.000) 
Institutional Ownership (%) -16.37*** -21.17*** 
 (0.000) (0.000) 
No. Institutional Blockholders -0.171* -1.386*** 
 (0.098) (0.000) 
Junk 0.551*** 1.162** 
 (0.004) (0.049) 
Maturity 1.243*** 1.170*** 
 (0.000) (0.000) 
Bond Age 0.146*** 0.0485 
 (0.000) (0.715) 
Coupon (%) 0.0405 0.0256 
 (0.408) (0.892) 
Callable -0.0357 0.337 
 (0.558) (0.285) 
Constant -10.43** -29.47* 
 (0.015) (0.066) 
Time and Firm Fixed Effects Yes Yes 
Observations 6,043 1,651 
Adjusted R2 0.695 0.858 
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Table 2.4 Insider Pledging and Risk-Taking: Investment & Financing Activities 

This table presents OLS (column 1), difference-in-differences (column 2), and 2SLS instrumental variables 
(column 3) regressions of changes in debt ratio on firm-year aggregated insider pledging ratios for firm-
year data in our full sample for the 2007-2011 sample period. Table 2.1 lists variable definitions. All 
regression variables are winsorized at the 1st and 99th percentiles. p-values corresponding to robust 

standard errors clustered by firm GVKEY are reported in parentheses; ∗∗∗ ,  ∗∗ , and  ∗  indicate 
significance at the 1%, 5%, and 10% levels. Coefficient estimates scaled by 1,000 for readability.   

Model:  (1) OLS (2) Diff-in-Diff (3) IV:2SLS 
Dependent  Var iable :   Δ(Debt/Assets) Δ(Debt/Assets) Δ(Debt/Assets) 

Aggregate Pledge Ratio t – 1  -31.30***   

 (0.001)   
Aggregate  Pledge Ratio  0.67 -49.30*** 
  (0.975) (0.000) 
Financial Crisis  32.70  
  (0.121)  
Aggregate Pledge Ratio × Financial Crisis  -39.10**  
  (0.044)  
Board Independence 12.70 11.70 9.93 
 (0.476) (0.542) (0.594) 
Firm Size 0.23 0.49 0.59 
 (0.918) (0.823) (0.779) 

Leverage t – 1 -89.60*** -68.80*** -65.90*** 

 (0.000)  (0.002) (0.001) 
B/M Ratio -25.30** -26.40** -24.80** 
 (0.027) (0.011) (0.010) 
ROA -242.00*** -232.00*** -238.00*** 
 (0.000)  (0.000)  (0.000)  
G-Index 0.61 0.07 0.10 
 (0.658) (0.958) (0.941) 
Trading Volume -0.15 -1.25 -1.02 
 (0.939) (0.508) (0.569) 
Dividend Yield 268.00 260.00 260.00 
 (0.148) (0.164) (0.136) 
Stock Volatility 1.31 2.58 1.92 
 (0.736) (0.491) (0.585) 
Credit Rating 1.69 2.06 2.16* 
 (0.233) (0.113) (0.081) 
Risk-Free -5.28 8.78 -7.21 
 (0.367) (0.486) (0.145) 
Insider Blockholder (%) 63.50 56.40 61.20 
 (0.339) (0.401) (0.341) 
Constant 120.00*** 45.50 76.30** 
 (0.000)  (0.309) (0.034) 

Time & Industry Fixed Effects Yes Yes Yes 
Observations 688 650 650 
Adjusted R2 0.135 0.145 0.139 
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Table 2.5 Nonlinear Effects of Insider Pledging on Bond Yield Spreads 
This table presents OLS regressions of bond yield spreads (over the 1 month CMT rate) on firm-year 
aggregated insider pledging ratios - and squared aggregated insider pledging ratios - for bond-firm-year 
observations in our full (column 1) and matched (column 2) samples for the 2007-2011 sample period. 
Table 2.1 lists variable definitions. All regression variables are winsorized at the 1st and 99th percentiles. 
p-values corresponding to robust standard errors clustered by bond CUSIP are reported in parentheses; 
∗∗∗ ,  ∗∗ , and  ∗  indicate significance at the 1%, 5%, and 10% levels. 

Dependent Variable: Yield Spread (%) 
 Full Sample Matched Sample 

 (1) (2) 
Aggregate Pledge Ratio -37.97*** -33.20*** 
 (0.000) (0.000) 
Aggregate Pledge Ratio2 50.60*** 36.79*** 
 (0.000) (0.000) 
Δ Debt/Assets 9.775*** 25.01*** 
 (0.000) (0.000) 
Δ Capex/Assets -1.349 -8.685 
 (0.736) (0.341) 
Δ Acquisitions/Assets -1.164* 0.411 
 (0.098) (0.893) 
Δ R&D/Assets 10.57 148.4*** 
 (0.206) (0.000) 
Firm Size 1.011** 5.184*** 
 (0.045) (0.001) 
Credit Rating -1.016*** -1.639*** 
 (0.000) (0.000) 
Financial Leverage -13.74*** -38.09*** 
 (0.000) (0.000) 
Board Independence -1.802*** -1.367 
 (0.007) (0.453) 
G-Index 0.665*** 1.223*** 
 (0.000) (0.000) 
Stock Volatility 1.202*** 1.296*** 
 (0.000) (0.001) 
ROA -25.32*** -34.77*** 
 (0.000) (0.000) 
Insider Blockholder Ownership (%) 26.82*** 56.84*** 
 (0.000) (0.000) 
Institutional Ownership (%) -17.59*** -24.40*** 
 (0.000) (0.000) 
No. Institutional Blockholders -0.208** -1.440*** 
 (0.047) (0.000) 
Junk 0.573*** 1.064* 
 (0.003) (0.080) 
Maturity 1.228*** 1.171*** 
 (0.000) (0.000) 
Bond Age 0.164*** 0.127 
 (0.000) (0.332) 
Coupon (%) 0.0500 -0.00510 
 (0.306) (0.979) 
Callable -0.0200 0.437 
 (0.744) (0.163) 
Constant -12.14*** -40.19** 
 (0.006) (0.014) 
Implied Break-Even Aggregate Pledge Ratio 0.750 0.902 
Time and Firm Fixed Effects Yes Yes 
Observations 6,043 1,651 
Adjusted R2 0.708 0.863 
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Table 2.6 Robustness & Bond Market Reactions to Insider Pledging Disclosures 
Column 1 (2) presents diff-in-diff (2SLS) regressions of yield spreads on the pledging ratio for firm-year 
data in our matched samples (full sample) from 2007-2011.Column 3 presents OLS estimates of changes 
in yield spreads surrounding pledging disclosures (Spread m + 1 – Spread m – 1) on firm-year changes in 
pledging ratio for the subsample of firms reporting pledging in at least one but not all years in our 
2007-2011 sample period. Table 2.1 lists variable definitions. All regression variables are winsorized at 
the 1st and 99th percentiles. p-values corresponding to robust standard errors clustered by bond CUSIP 
are reported in parentheses; ∗∗∗ ,  ∗∗ , and  ∗ indicate significance at the 1%, 5%, and 10% levels.  

Model: (1) Diff-in-Diff (2) IV-2SLS (3) OLS 
Dependent  Var iable :  Yield Spread (%) Yield Spread (%) Δ Yield Spread (%) 

Aggregate Pledge Ratio -4.516** -1.555**  
 (0.043) (0.042)  
Financial Crisis 7.852***   
 (0.000)   
Aggregate Pledge Ratio × Financial Crisis -3.838**   
 (0.030)   
Δ Aggregate Pledge Ratio   -0.601** 
   (0.044) 
Δ (Debt/Assets) 23.50*** 18.18*** -2.799* 
 (0.000) (0.000) (0.058) 
Δ (Capex/Assets) -5.958 5.688 0.820 
 (0.537) (0.134) (0.414) 
Δ (Acquisitions/Assets) 3.122 0.281 -0.452 
 (0.283) (0.738) (0.466) 
Δ (R&D/Assets) 128.8*** 17.79** -11.21** 
 (0.000) (0.016) (0.026) 
Firm Size 4.711*** -0.363*** 0.847 
 (0.001) (0.000) (0.130) 
Credit Rating -1.571*** -0.441*** -0.0279 
 (0.000) (0.000) (0.866) 
Financial Leverage -35.64*** -4.090*** -0.292 
 (0.000) (0.000) (0.932) 
Board Independence -3.551 1.099 0.190 
 (0.173) (0.105) (0.732) 
G-Index 1.039*** 0.160*** -0.00410 
 (0.000) (0.008) (0.959) 
Stock Volatility 1.034*** 1.146*** -0.0726 
 (0.008) (0.000) (0.349) 
ROA -37.17*** -12.77*** -3.863* 
 (0.000) (0.000) (0.078) 
Insider Blockholder Ownership (%) 61.49*** 15.03*** 3.639** 
 (0.000) (0.000) (0.050) 
Institutional Ownership (%) -26.94*** -10.04*** 1.195 
 (0.000) (0.000) (0.506) 
No. Institutional Blockholders -0.449 -0.114 -0.134* 
 (0.102) (0.266) (0.056) 
Junk 1.193** 0.889*** -0.247 
 (0.045) (0.000) (0.131) 
Maturity 1.185*** 1.350*** -0.0195 
 (0.000) (0.000) (0.704) 
Bond Age -0.00463 0.246*** -0.0281 
 (0.973) (0.000) (0.535) 
Coupon (%) 0.0351 0.0276 0.0101 
 (0.855) (0.637) (0.803) 
Callable 0.282 0.188* -0.145 
 (0.385) (0.055) (0.199) 
Constant -30.84* -2.274 -9.268* 
 (0.055) (0.226) (0.050) 
Time & Firm Fixed Effects Yes Yes Yes 
Observations 1651 5247 556 
Adjusted R2 0.862 0.590 0.047 
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APPENDIX 

INSIDER PLEDGING & EQUITY RISK:  ADDITIONAL ROBUSTNESS TESTS 

Table A.1  Restricting the Crisis Period 
In this table we restrict the duration of the crisis and re-estimate our difference-in-difference OLS model of 
firm risk (specifically specification (2) from Table III) on our propensity-score matched sample.  For each 
specification, we include only matched firm-year observations corresponding to fiscal year-end dates prior to 
the month indicated in the specification title (i.e. March, June, September, or December of 2009).  See Table 1.1 
for variable definitions. The economic significance of the treatment effect of insider pledging is indicated in 
bold below each model specification. All regression variables are winsorized at the 1st and 99th percentiles.  
Coefficient estimates are scaled by a factor of 100.      p-values corresponding to firm clustered robust standard 
errors are reported in parentheses; ∗∗∗, ∗∗ , and ∗ indicate significance at the 1%, 5%, and 10% levels.  
 Total Risk Firm-Specific Risk 

Crisis Period Ending: 
Mar. 
2009 

Jun. 
2009 

Sep. 
2009 

Dec. 
2009 

Mar. 
2009 

Jun.  
2009 

Sep.  
2009 

Dec. 
2009 

Post Crisis (𝛽1)    0.477 0.438 0.453 0.547* 0.0880 0.0718 0.0807 0.197 

   (0.120) (0.170) (0.154) (0.069) (0.750) (0.805) (0.796) (0.495) 

Pledge (𝛽2)   -0.219** -0.277*** -0.247** -0.244** -0.253*** -0.258*** -0.244** -0.245*** 

   (0.033) (0.007) (0.015) (0.013) (0.007) (0.006) (0.011) (0.007) 

Post Crisis×Pledge (𝛽3)   0.406*** 0.435*** 0.382*** 0.300** 0.361** 0.373*** 0.336** 0.252** 

   (0.003) (0.003) (0.008) (0.014) (0.011) (0.009) (0.014) (0.034) 
Board Independence   -0.123 -0.0353 0.00628 -0.169 -0.300 -0.206 -0.193 -0.389 
   (0.705) (0.923) (0.986) (0.584) (0.441) (0.591) (0.620) (0.283) 
Beta   1.270*** 1.190*** 1.110*** 1.250*** 0.658*** 0.630*** 0.537*** 0.737*** 
   (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Firm Size -0.159*** -0.141*** -0.160*** -0.154*** -0.132*** -0.131*** -0.136*** -0.134*** 
   (0.000) (0.003) (0.001) (0.000) (0.006) (0.007) (0.005) (0.002) 
Leverage   0.0266 0.0534 0.123 0.139 0.172 0.205 0.256 0.298 
   (0.914) (0.817) (0.596) (0.478) (0.427) (0.378) (0.268) (0.147) 
B/M Ratio   0.392*** 0.415** 0.399** 0.424*** 0.382** 0.395** 0.452*** 0.475*** 
   (0.008) (0.013) (0.011) (0.002) (0.027) (0.020) (0.005) (0.000) 
ROA   -0.726 -0.524 -0.0109 -0.0117 -0.963 -0.828 -0.528 -0.646 
 (0.448) (0.621) (0.262) (0.181) (0.379) (0.454) (0.617) (0.529) 
G-Index -0.0104 -0.00093 -0.0157 0.00673 0.00409 0.00170 -0.00425 0.0263 
 (0.597) (0.965) (0.501) (0.714) (0.849) (0.938) (0.854) (0.176) 
Risk-Free Rate -31.0*** -28.3*** -31.3*** -28.4*** -19.4*** -20.5*** -21.1*** -18.5*** 
 (0.000) (0.001) (0.000) (0.001) (0.007) (0.005) (0.002) (0.005) 
EPS Shock -0.0317 -0.0425 -0.0322 -0.0223 -0.0276 -0.0330 -0.0308 -0.0226 
 (0.281) (0.167) (0.295) (0.383) (0.381) (0.289) (0.334) (0.410) 
Inside Blockholder Ownership 0.158 0.507 0.322 0.326 0.135 0.193 0.0875 0.193 
 (0.643) (0.162) (0.414) (0.396) (0.680) (0.555) (0.784) (0.600) 
Constant 2.17*** 2.54*** 2.02*** 2.64*** 2.11*** 2.59*** 2.08*** 2.30*** 
 (0.000) (0.000) (0.001) (0.000) (0.000) (0.000) (0.001) (0.000) 

Treatment Effect (%) 20.9 19.3 21.6 12.6 19.4 16.0 18.3 12.3 
Time & Industry F.E. Yes Yes Yes Yes Yes Yes Yes Yes 
Observations 318 327 342 458 318 327 342 458 
Adjusted R2 0.836 0.826 0.807 0.802 0.718 0.699 0.676 0.635 

 F-Stat  (𝛽2 = 𝛽3 = 0) 4.49 4.98 4.02 3.67 4.27 4.44 3.87 3.89 

 p-value (F) 0.012 0.008 0.019 0.027 0.015 0.013 0.022 0.022 
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Table A.2 Full Sample Descriptive Statistics & Regression Estimates 
This table provides annual summary statistics and difference in means tests [pledging (�̅�𝑃) minus non-pledging 
(�̅�𝑁𝑃) firm-years] for our full 500-firm sample from January 2007 through December 2011; aggregating firm-year 
observations for 399 pledging and 2,031 non-pledging firm-years (399+2,031=2,430 total observations). Panel B 
presents difference-in-differences OLS regressions of firm risk on insider pledging and the financial 
crisis from 2007 to 2011 for the full 500-firm sample. The economic significance of the treatment 
effect (ATT) indicated in bold below each model specification. Coefficient estimates in Panel B are 
scaled by a factor of 100. All variables reflect fiscal year data winsorized at the 1st and 99th percentiles.  p-values 
corresponding to firm-clustered robust standard errors are reported in parentheses; ∗∗∗ ,  ∗∗ , and  
∗  indicate significance at the 1%, 5%, and 10% levels. 

Panel A. Full Sample Summary Statistics ( N = 2,430 ) 
 Mean Median   SD  Min. Max. t-stat: �̅�𝑃-�̅�𝑁𝑃 
Firm [Total] Risk 0.029 0.026 0.013 0.010 0.078 -2.48** 
Firm-Specific Risk 0.023 0.021 0.011 0.009 0.067 -2.83*** 
Skewness 0.130 0.105 0.868 -2.781 3.346 -0.12 
Kurtosis 7.899 5.741 6.287 3.164 41.12 -2.99*** 
Pledge Ratio 0.040 0.000 0.145 0.000 0.715     · 
Board Independence 0.739 0.778 0.190 0.000 0.923 -1.43 
Beta 1.181 1.136 0.501 0.207 2.718 -0.85 
Firm Size 7.758 7.577 1.500 4.746 11.93  8.76*** 
Leverage 0.503 0.502 0.203 0.105 1.017  6.40*** 
B/M Ratio 0.562 0.452 0.419 -0.050 2.298 -2.09** 
ROA 0.047 0.058 0.101 -0.446 0.268  2.21** 
G-Index 5.540 6.000 2.090 0.000 12.00  0.92 
EPS Shock 1.487 1.506 2.735 -10.31 9.363  1.30 
Inside Blockholder Ownership 0.032 0.000 0.075 0.000 0.410  5.57*** 
NCSKEW 0.122 0.059 1.031 -3.063 3.306 1.26 
DUVOL -0.003 -0.026 0.380 -0.943 1.002 1.15 

Panel B. Full Sample Multivariate Results 

  Total Risk Firm-Specific Risk 
 (1) (2) (3) (4) 

Post Crisis (𝛽1) 1.00*** 0.688*** 0.513*** 0.317*** 

 (0.000) (0.000) (0.000) (0.001) 

Pledge (𝛽2) -0.124* -0.175** -0.136** -0.175*** 

 (0.051) (0.011) (0.021) (0.004) 

Post Crisis × Pledge (𝛽3) 0.158** 0.201*** 0.148** 0.172** 

 (0.025) (0.006) (0.028) (0.011) 
Board Independence -0.680*** -0.641*** -0.841*** -0.748*** 
 (0.000) (0.000) (0.000) (0.000) 
Beta 1.05*** 1.04*** 0.664*** 0.666*** 
 (0.000) (0.000) (0.000) (0.000) 
Firm Size -0.217*** -0.213*** -0.206*** -0.198*** 
 (0.000) (0.000) (0.000) (0.000) 
Leverage 0.684*** 0.680*** 0.724*** 0.719*** 
 (0.000) (0.000) (0.000) (0.000) 
B/M Ratio 0.523*** 0.499*** 0.512*** 0.479*** 
 (0.000) (0.000) (0.000) (0.000) 
ROA -1.49*** -1.13*** -1.48*** -1.20*** 
 (0.000) (0.000) (0.000) (0.000) 
G-Index ∙ 0.00206 ∙ -0.00240 
  (0.839)  (0.825) 
Risk-Free Rate ∙ -31.2*** ∙ -19.1*** 
  (0.000)  (0.000) 
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    Table  A.2,  Pane l  B cont inued…    

     
EPS Shock ∙ -0.0180 ∙ -0.0126 
  (0.103)  (0.248) 
Inside Blockholder Ownership ∙ -0.00123 ∙ -0.00248 
  (0.756)  (0.994) 
Constant 1.55*** 3.72*** 1.84*** 2.53*** 
 (0.000) (0.000) (0.000) (0.000) 

Treatment Effect (%) 11.1 5.7 8.7 7.3 

Time & Industry Fixed Effects Yes Yes Yes Yes 

Observations 2,224 2,193 2,223 2,192 
Adjusted R2 0.754 0.760 0.654 0.649 

  F-Stat  (𝛽2 = 𝛽3 = 0) 2.57 3.97 3.11 4.47 
  p-value (F) 0.077 0.019 0.046 0.012 

 

 

 


