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 ABSTRACT 

This dissertation consists of two topics. Chapter 1 examines the relationship 

between contingent commission use and underwriting performance as well as underwriting 

risk using data from 2005 to 2016. Top brokers were banned from receiving contingent 

commissions following the inquiry in 2004 led by Eliot Spitzer, former New York 

Attorney-General. But the ban raised concerns about whether it created a level playing field 

across the industry, as smaller brokers continued taking them. In addition, despite the 

possible conflicts of interest, contingent commissions have also been recognized as a way 

to better align agent and insurer incentives. Regulators agreed to relax the terms for the 

leading brokers in 2010, resulting in a less onerous compliance regime for contingent 

commission use. It is important to study the effectiveness of contingent commission use on 

improving underwriting performance. This study finds strong evidence supporting the 

hypothesis that contingent commissions’ usage is associated with better underwriting 

performance as well as lower underwriting risk. This study also finds a curvilinear 

relationship between underwriting performance and the level of contingent commission 

use. 

Chapter 2 investigates the impact of executive overconfidence on capital structure 

decisions and reinsurance purchases using a sample of 37 publicly-traded property-liability 

insurance groups for the period 2002 to 2016. This study finds that insurance firms with 

overconfident executives have significantly higher leverage ratios than those without 

overconfident executives. This study also finds evidence that insurance firms with 

overconfident executives cede more reinsurance, and this evidence is stronger for insurers 
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with more limited business capacity than those with ample business capacity. The results 

of this study also indicate that overconfident executives prefer internal reinsurance to 

external reinsurance. This research provides evidence that personality traits of executive 

impact capital structure decisions and reinsurance purchases for insurance firms, which 

should be of interest to policyholders and regulators.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v 

 

 ACKNOWLEDGEMENTS 

I would like to express my sincere gratitude to my Ph.D. advisor and committee 

chair, Dr. Mary A. Weiss, for her invaluable support and guidance on my research. I am 

fortunate to have her constant encouragement and careful monitoring throughout the 

dissertation process. I would also like to thank my committee members, Dr. Cummins, Dr. 

Shi, and Dr. Mao, for their insightful comments and novel inspirations. Without their 

guidance, this dissertation would not have been possible. 

I would like to thank my parents, Lijuan and Rui, my grandparents, Zhenzhi and 

Shouchun, and my aunt Li for their extraordinary support throughout my Ph.D. study. My 

loving boyfriend, Shubo, has been motivating and encouraging me all the time. It was also 

a great comfort to have support from my friends Qiao, Ying, Tian, etc. My heartfelt thanks. 

 

 

 

 

 

 

 

 

 

 

 



vi 

 

TABLE OF CONTENTS 

ABSTRACT ........................................................................................................... iii 

ACKNOWLEDGEMENTS .................................................................................... v 

LIST OF TABLES ............................................................................................... viii 

CHAPTER 

1 AN ANALYSIS OF THE IMPACT OF CONTINGENT COMMISSION 

USE ON UNDERWRITING PERFORMANCE IN THE PROPERTY-

LIABILITY INSURANCE INDUSTRY ........................................................ 1 

1.1 Introduction ............................................................................................... 1 

1.2 Literature Review & Hypothesis Development ........................................ 4 

1.2.1 Literature Review............................................................................... 4 

1.2.2 Hypothesis Development ................................................................... 9 

1.3 Methodology & Variables ....................................................................... 13 

1.4 Data ......................................................................................................... 24 

1.5 Results ..................................................................................................... 55 

1.5.1 The Impact of Contingent Commissions Use on Underwriting 

Performance ................................................................................................... 55 

1.5.2 The Impact of Contingent Commissions Use on Underwriting Risk

 ....................................................................................................................... 64 

1.6 Robustness Tests: The Impact of Contingent Commissions Use on Firm 



vii 

 

Performance .............................................................................................................. 65 

1.7 Conclusion .............................................................................................. 68 

2 IMPACT OF EXECUTIVE OVERCONFIDENCE ON CAPITAL 

STRUCTURE AND REINSURANCE PURCHASE: EVIDENCE FROM 

THE PROPERTY-LIABILITY INSURANCE INDUSTRY ........................ 71 

2.1 Introduction ............................................................................................. 71 

2.2 Literature Review & Hypothesis Development ...................................... 73 

2.2.1 Executive Overconfidence ............................................................... 73 

2.2.2 Executive Overconfidence and Capital Structure ............................ 77 

2.2.3 Executive Overconfidence, Insurance Company Investment and 

Reinsurance Demand ..................................................................................... 80 

2.3 Methodology & Variables ....................................................................... 83 

2.3.1 Executive Overconfidence Measures ............................................... 83 

2.3.2 Methodology .................................................................................... 86 

2.4 Data ......................................................................................................... 97 

2.5 Results ..................................................................................................... 99 

2.6 Robustness Test ...................................................................................... 61 

2.7 Conclusion .............................................................................................. 73 

BIBLIOGRAPHY ................................................................................................. 76 

 

 

 



viii 

 

 LIST OF TABLES 

Table 1-1 Summary Statistics, 2005-2016 ........................................................................ 25 

Table 1-2 Correlation Matrix of Explanatory Variables ................................................... 28 

Table 1-3 Univariate Differences, 2005-2016 .................................................................. 54 

Table 1-4 Impact of Contingent Commission Use on Underwriting Performance:   

Regression Results with Contingent Commission Usage Indicator, 2005-2016 .............. 56 

Table 1-5 Impact of Contingent Commission Use on Underwriting Performance: 

Regression Results with Contingent Commission Proportion, 2005-2016 ...................... 60 

Table 1-6 Impact of Contingent Commission Use on Underwriting Risk, 2005-2016 .... 63 

Table 1-7 Impact of Contingent Commission Use on Firm Performance, 2005-2016 ..... 67 

Table 2-1 Summary Statistics, 2002-2016 ........................................................................ 95 

Table 2-2 Univariate Differences, 2002-2016 .................................................................. 96 

Table 2-3 FGLS Regression Results for Executive Overconfidence and Leverage with 

Group-fixed Effects, 2002-2016 ..................................................................................... 100 

Table 2-4 FGLS Regression Results for Executive Overconfidence and Reinsurance, 2002-

2016................................................................................................................................. 102 

Table 2-5 FGLS Regression Results for Internal Reinsurance VS External Reinsurance, 

2002-2016 ......................................................................................................................... 54 

Table 2-6 FGLS Regression Results for Executive Overconfidence and Leverage, 2002-

2016................................................................................................................................... 57 

Table 2-7 FGLS Regression Results for Executive Overconfidence and Reinsurance with 

Group-fixed Effects, 2002-2016 ....................................................................................... 58 



ix 

 

Table 2-8 FGLS Regression Results for Internal Reinsurance VS External Reinsurance 

with Group-fixed Effects, 2002-2016 ............................................................................... 59 

Table 2-9 2SLS Regression Results for Executive Overconfidence and Leverage, 2002-

2016................................................................................................................................... 62 

Table 2-10 2SLS Regression Results for Executive Overconfidence and Reinsurance, 

2002-2016 ......................................................................................................................... 64 

Table 2-11 2SLS Regression Results for Internal Reinsurance VS External Reinsurance, 

2002-2016 ......................................................................................................................... 67 

Table 2-12 2SLS Regression Results for Executive Overconfidence and Leverage with 

Group-fixed Effects, 2002-2016 ....................................................................................... 69 

Table 2-13 2SLS Regression Results for Executive Overconfidence and Reinsurance with 

Group-fixed Effects, 2002-2016 ....................................................................................... 70 

Table 2-14 2SLS Regression Results for Internal Reinsurance VS External Reinsurance 

with Group-fixed Effects, 2002-2016 ............................................................................... 72 



1 

 

 

 CHAPTER 

1 AN ANALYSIS OF THE IMPACT OF CONTINGENT COMMISSION 

USE ON UNDERWRITING PERFORMANCE IN THE PROPERTY-

LIABILITY INSURANCE INDUSTRY 

1.1 Introduction 

The New York Attorney-General Eliot Spitzer brought a civil suit in the New York 

State Supreme Court against the world’s largest insurance broker Marsh & McLennan Cos. 

(MMC) and several other insurers for bid rigging and inappropriate use of contingent 

commissions in 2004. This suit raised a discussion about the use of contingent commissions, 

an arrangement in which an insurance intermediary receives a percentage of the premiums 

realized by the insurer, if the intermediary meets certain goals in terms of volume, 

persistency, and/or profitability in the business it conducts with the insurer.  

The suit against MMC had a large impact on the insurance industry. After the suit, 

leading brokers stopped accepting contingent commissions as payments, and several 

insurers also eliminated the use of contingent commissions. Model laws by the National 

Association of Insurance Commissioners (NAIC) were developed on regulating the use 

and disclosure of contingent commissions.1 The NAIC also developed a suggested set of 

requirements for brokers’ compensation disclosure.  

Should insurers include contingent commissions in their compensation scheme? 

                                                 
1 The Producer Licensing Model Act was developed and added to NAIC Model Laws, Regulations, Guidelines 

and Other Resources in January, 2005. Section 13, Commissions and Section 18, Compensation Disclosure 

were added to regulate the use and disclosure of contingent commissions. 
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Prior literature (e.g., Cummins and Doherty, 2006; Cummins et al., 2006; Cheng, Elyasiani, 

and Lin, 2010) provides evidence that the use of contingent commissions could improve 

the efficiency of the insurance market. However, only a few prior papers focus on 

examining the impact of contingent commission use on underwriting performance. Regan 

and Kleffner (2010) investigate whether contingent commissions are associated with 

improved insurer underwriting performance using data from 2001 to 2005, the period 

around the Spitzer suit against Marsh. The purpose of this research is to extend the work 

of Regan and Kleffner (2010) and examine the relationship between contingent 

commission use and underwriting performance as well as underwriting risk using more 

recent data.  

A fixed-effects model is utilized to examine the relationship between contingent 

commission use and underwriting performance as well as underwriting risk using firm-

level property-liability insurers’ data for the period from 2005 to 2016, the period after the 

Spitzer suit. This study finds that contingent commissions’ usage improves insurers’ 

underwriting performance by lowering both the loss ratio and the combined ratio.2 For 

insurers using contingent commissions, a curvilinear relationship (inversed U-shape) is 

found to be significant between underwriting performance and the proportion of contingent 

                                                 
2 Underwriting performance is usually measured using the loss ratio and the combined ratio. The loss ratio is 

commonly defined as the sum of the total losses incurred and loss adjustment expenses divided by total 

premiums earned. The combined ratio is commonly measured as the sum of the loss ratio and the expense 

ratio. A lower loss ratio or combined ratio is associated with better underwriting performance. This study 

uses an adjusted loss ratio and combined ratio. The adjusted loss ratio is defined as the sum of the total losses 

incurred and loss adjustment expenses divided by total premiums earned excluding the money value of 

contingent commissions. The adjusted expense ratio is measured as the ratio of underwriting expenses 

(including commissions except for the contingent commissions) to net premiums written. The adjusted 

combined ratio is measured as the sum of the adjusted loss ratio and the adjusted expense ratio. 
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commissions to total commissions. Moreover, contingent commission usage is also found 

to be negatively related to insurers’ underwriting risk, suggesting a lower volatility in 

underwriting profits for contingent commission users than nonusers. 

This study contributes to the current literature by indicating a curvilinear 

relationship between the level of contingent commission use and underwriting performance. 

A saturation point is found to exist for contingent commission users, above which an 

increase in contingent commissions does not translate into better underwriting performance. 

Therefore, insurers have to determine an appropriate proportion of contingent commissions 

used to total commissions, depending on their individual situations. This evidence may be 

of interest to insurers. In addition, this work contributes to current literature by establishing 

a link between the use of contingent commissions and insurers’ underwriting risk. Insurers 

using contingent commissions experience lower fluctuation and uncertainty in 

underwriting profits. Since the management of underwriting risk is one of the major aspects 

of an insurer’s business operations, the contingent commission practice can serve as one 

method to control for insurers’ underwriting risk. 

The remainder of the article is organized as follows. In Section 2, this article 

reviews and discusses the related literature and develops the hypotheses. The methodology 

and variable description are given in Section 3. Section 4 discusses the data utilized in the 

study. Section 5 reports the results and implications. Section 6 provides robustness tests, 

and Section 7 concludes. 
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1.2 Literature Review & Hypothesis Development 

1.2.1 Literature Review 

Since New York Attorney-General Eliot Spitzer filed a civil suit against Marsh & 

McLennan Cos. (MMC) and several other insurers in 2004, a heated debate on contingent 

commission use was launched in both academia and industry. Cummins and Doherty 

(2006), Cummins et al. (2006), and Carson, Dumm, and Hoyt (2007) all offer an excellent 

overview on the mechanisms as well as the role of contingent commissions.  Cummins and 

Doherty (2006) aims at evaluating the role of intermediaries for the commercial property-

casualty insurance industry by discussing the intermediaries and their compensation 

structure. They investigate the functions performed by brokers and agents, the 

competitiveness of the marketplace, compensation arrangements, and the process by which 

policies are placed with insurers. They conduct a pooled cross-section, time series 

regression using OLS to examine the effect of commissions on premiums, and find that 

contingent commission costs are borne by policyholders rather than insurers. They also 

explain that contingent commissions can potentially enhance the efficiency of insurance 

markets by aligning the interests of the insurers and the intermediaries. 

Carson, Dumm, and Hoyt (2007) extends the work of Cummins and Doherty (2006) 

by discussing the contingent commission practice for independent agents, the smaller 

members of the broker/agent insurance distribution channel. The goal of their work is to 

investigate whether the use of contingent commissions is justified for smaller producers in 

the marketplace.  The study provides an analysis on the statistics regarding contingent 
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commission use and discusses the benefits of as well as the arguments against the use of 

contingent commissions. The research concludes that contingent commissions are a natural 

result of the development of a competitive insurance market. They serve as an effective 

and efficient way in the insurance marketplace to bring benefits to all parties, including 

policyholders, insurers, and agents. However, the study does not provide a multivariate 

analysis. 

Cummins et al. (2006) summarizes a panel discussion for the 2005 World Risk and 

Insurance Economics Congress (WRIEC) on changes in the insurance brokerage industry 

caused by the 2004 Spitzer suit from the perspectives of academics, brokers, and regulatory 

bodies. The panel discussion focuses on all issues raised by the Spitzer suit. This discussion 

presents a statistical overview of the brokerage industry and discusses the issues brokers 

were facing and how brokers were addressing them. They conclude that contingent 

commissions are not the top reason for problems in the insurance industry because they 

can improve competitive bidding by aligning the interests of the insurer and the 

intermediary. This practice benefits insurers in the selection of risks and thus helps to break 

the “winner’s curse.”3 This study also notes that contingent commission use should be 

made public to policyholders. 

Prior literature also tests the market reaction to the Spitzer suit in 2004. Cheng et 

al. (2010) and Ghosh and Hilliard (2012) both use evidence from the stock market. The 

                                                 
3 The winner’s curse is a tendency for the winning bid to be above the intrinsic value of an item in an auction 

when bidders are uncertain about the true value of the item. The lesson would be either not to bid, or bid 

conservatively. 
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purpose of Cheng et al. (2010) is to determine whether the effect of the Spitzer suit was 

limited to the targeted broker (MMC), or spilled over to other brokers and even insurance 

firms. The study investigates the effects of the Spitzer suit on the stock returns of insurance 

brokers and insurance firms by utilizing the event study technique and adopting a GARCH 

framework.4 They find that both negative contagion and positive competitive effects are 

present in the insurance industry with the former being dominant. This implies that 

different sectors of the insurance industry are closely integrated.5 

Ghosh and Hilliard (2012) aims at exploring the differential effect of the Spitzer 

suit on the stock prices among three named insurers (AIG, ACE, and The Hartford), 55 

non-named insurers that paid contingent commissions, and 30 insurers that did not use 

contingent commissions. They use seemingly unrelated regression (SUR) to get consistent 

estimates for firm-specific abnormal returns and conduct event studies. They show changes 

in the market reaction to the event over time by testing different event window lengths. 

They find both negative contagion and positive competitive effects, and the contagion 

effect dominates the competitive effect at the industry level. They also find that the higher 

level of contingent commissions an insurer uses in New York, the more negative the 

insurer’s event day returns. This is due to the fact that the Spitzer suit targeted firms that 

were subject to New York’s extraterritorial regulation.  

                                                 
4 A GARCH (generalized autoregressive conditional heteroscedasticity) model is a statistical model for time 

series data where the variance of the error term is assumed to follow an autoregressive moving average model. 

 
5 The public announcement of the Spitzer suit in 2004 induced negative stock price reactions across the 

industry (negative contagion effect). But the effect of the announcement of the suit on stock prices decreases 

with contingent commission intensity (positive competitive effect). See Cheng et al. (2010) and Ghosh and 

Hilliard (2012). 
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Several papers focus on examining the determinants of whether or not an insurer 

chooses to pay contingent commissions and the extent of their use for those insurers that 

pay them. The purpose of Regan and Tennyson (1996) is to demonstrate that the existence 

of different types of marketing channels is due to the relative importance of the agent’s role 

in matching risk types between policyholders and insurance coverage. They provide 

empirical evidence by examining the relation between contingent commissions and the 

distribution system. They utilize a Tobit model and find a positive relation between the use 

of independent agencies and the use of contingent commissions. This finding indicates that 

independent agents are more likely to receive contingent commissions, reflecting their 

greater participation in applicant risk assessment. Colquitt, McCullough and Sommer 

(2011) examine the determinants of whether or not an insurer chooses to pay contingent 

commissions at all, as well as the determinants of the extent of their use for those insurers 

that pay them using data from years prior to the Spitzer suit against Marsh. Their findings 

suggest that firm size, distribution system, organizational form, diversification and other 

characteristics play an important role in using contingent commissions. They expand the 

work of Regan and Tennyson (1996) by considering more factors that have effects on 

contingent commission use and utilizing a Heckman two-stage procedure, which allows 

them to examine the determinants of whether or not an insurer uses contingent 

commissions, and the determinants of the extent of contingent commissions use separately.  

In regard to the argument that the use of contingent commissions could improve 

firm value, existing studies report different results, which implies that the relationship 
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between firm performance and contingent commissions’ usage is complex. Ma, Pope, and 

Xie (2013) adopt panel data fixed effects models and use both financial performance (ROA 

and ROE) and frontier efficiency (cost and revenue efficiency) to measure firm 

performance. They find that contingent commission users tend to be less cost and revenue 

efficient than nonusers. But for contingent commission users, the more contingent 

commissions are used, the higher is the efficiency in operations and the better is the 

financial performance.  

Ma, Pope, and Xie (2014) expand their earlier work. The purpose of this study is to 

investigate the relation between the abandonment of contingent commissions and an 

insurer’s performance. The relationship shared by the decision to abandon the contingent 

commission practice and its impact on insurer performance is assessed for both the pre- 

and post-2004 periods. The study adopts a difference-in-difference methodology 

examining the relation between contingent commission use and insurer’s performance 

using both the pre-and post- Spitzer suit data sample. The results of their study suggest that 

the decision to abandon the use of contingent commissions after 2004 is associated with a 

decline in insurer performance. They provide an argument that this is because an insurer’s 

decision to abandon contingent commissions after the Spitzer suit is not motivated by 

performance enhancement strategies, but to get away from the negative publicity of the 

scandal.  

Regan and Kleffner (2010) argue that contingent commission use is associated with 

greater underwriting complexity, and its use can improve insurer underwriting 
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performance effectively. The study uses data from 2001 to 2005, the period around the 

Spitzer suit against Marsh. A probit as well as logistic model is estimated to examine the 

determinants of contingent commission usage. They include the share of net premiums 

written in each of seven lines of business to represent a mix of complexity in both personal 

and commercial lines of business.6 They find a positive and significant relationship with 

respect to the probability of using contingent commissions and share of business in workers 

compensation, inland marine, commercial multiperil, and homeowners insurance; and no 

relationship is observed for auto insurance or commercial general liability insurance. The 

results suggest mixed support for their argument. They examine the relation between 

contingent commission use and underwriting performance using OLS estimation. The 

results show that the use of contingent commissions is associated with improved insurer 

underwriting performance measured using the loss ratio. No relationship is found between 

contingent commission usage and the combined ratio and underwriting return on equity. 

They also find that for contingent commission users, the more that insurers use contingent 

commissions, the higher is the underwriting performance observed. 

1.2.2 Hypothesis Development 

It is important to study the effectiveness of contingent commission use on 

improving underwriting performance. The largest brokers were banned from using 

contingent commissions as part of their incentive compensation scheme after the Spitzer 

suit against Marsh. However, smaller brokers kept receiving contingent commissions, 

                                                 
6 The seven lines are private automobile insurance liability, physical damage liability, homeowners insurance, 

workers compensation, commercial multiperil, commercial general liability, and inland marine insurance. 
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which raised concerns about the possible consequences in the insurance market. Moreover, 

prior literature proves that contingent commissions could better align the incentives of 

agents and insurers, resulting in a higher level of efficiency in the insurance industry 

(Cummins and Doherty, 2006). In 2010, Officials in New York, Illinois and Connecticut 

agreed to lift the ban for the top brokers on contingent commissions’ usage. New insurance 

agent and broker disclosure rules regarding contingent commissions took effect in New 

York on January 1, 2011. Top brokers responded accordingly.  

Marsh refuses to take contingent commissions for clients in its core U.S. 

brokerage business but does accept them in its agency and consumer 

business. 7  Aon, after the ban was lifted in 2010, said it would accept 

contingent commissions where ‘appropriate and legally permissible.’ Willis 

does not accept contingent commissions on its retail property/casualty 

business but began accepting them on employee benefit business as of April 

1, 2012. Gallagher automatically discloses any supplemental income paid 

by underwriters. (Hofmann, 2012) 

 

While the average contingent commission paid/ total commissions does not change 

much from 2005 to 2016 (about 9 % in 2005 and 8.9 % in 2016), the average amount of 

contingent commission paid by property-liability insurers increased from $2,499,445 in 

2005 to $2,903,694 in 2016. 8  Due to the Spitzer suit and the following studies on 

contingent commissions, the insurers, the intermediaries, and the regulators now have a 

much clearer understanding of contingent commissions. Thus, this may be a good point in 

                                                 
7 Specifically, Marsh receives contingent commissions at Marsh & McLennan Agency (MMA) and in parts 

of Marsh's international operations (Marsh & McLennan Companies Annual Report, 2017). MMA offers 

products and services in commercial property and casualty, employee health and benefits, retirement and 

administration needs and personal lines business for the middle market and corporations in the United States 

and Canada. 

 
8 The statistics are based on the sample of firm-level property-liability insurers used in this study. 
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time to examine the effectiveness of contingent commission use on improving underwriting 

performance. 

Contingent commissions may result in better risk selection and better matching of 

client risk type with insurer risk appetite. Agents exercise discretion in underwriting 

because of incentives provided by contingent commission payments, and, therefore, 

identify better risks and a better match of client risk type with an insurer’s risk appetite. 

This study hypothesizes that insurers using contingent commissions will experience better 

underwriting results on average. Thus, the expected result is that the use of contingent 

commissions improves underwriting performance. This leads to the first hypothesis: 

Hypothesis 1: Insurers paying contingent commissions experience better 

underwriting performance than those that do not pay contingent commissions. 

 

According to Regan and Kleffner (2010), for insurers paying contingent 

commissions, as the percentage of contingent commissions to total commissions paid 

increases, the loss ratio as well as the combined ratio continue to decrease. That is, they 

find a positive relationship between contingent commissions and insurers’ underwriting 

performance. What has not been specifically examined is whether this linear positive 

relationship exists infinitely. According to Cummins and Doherty (2006), contingent 

commission payments are borne by policyholders rather than insurers through premiums 

charged. Therefore, the use of contingent commissions may have an impact on 

policyholders’ demand for insurance contracts. When the premiums are too high, 

policyholders may switch to other insurers who charge a more reasonable amount of 

premiums.  From the perspectives of insurers, if the savings from improved loss 
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performance cannot be offset by the reduced written business caused by contingent 

commission payments, a saturation point may exist for contingent commission users, above 

which more contingent commissions may not always translate into improved underwriting 

performance. In other words, a curvilinear relationship may be found between an insurer’s 

underwriting result and the volume of contingent commissions paid. This leads to the 

second hypothesis: 

Hypothesis 2:  The relationship between insurers’ overall underwriting profitability 

and the extent of contingent commission use is curvilinear (inverse U-shaped). 

 

Underwriting risk arises when the incurred losses and expenses deviate from the 

expected values, leading to fluctuations in underwriting profits.9 Traditional compensation 

to the intermediary, such as premium-based commissions or fee-based remuneration, is 

paid on an up-front basis. Contingent commissions are retrospectively paid commissions. 

Profitability-based commissions and volume-based commissions are two main types of 

contingent commissions. Cummins and Doherty (2006) find that most contingent 

commission compensation is profit-based rather than volume-based, based on interviews 

with insurance industry executives and intermediaries. And volume-based commissions 

are more likely to be paid to larger brokers. After the Spitzer suit in 2004, most of the 

largest brokers abandoned volume-based commissions since it may cause undisclosed 

“steering.” 10   According to prior literature, profit-based contingent commissions can 

                                                 
9 Losses incurred refers to benefits paid to policyholders during the current year, plus change in net losses 

unpaid from the previous year. 
10 Steering exists when an intermediary guides a policyholder to a given insurer for reasons other than the 

best interest of the policyholder. 

 



13 

 

 

improve risk classification and pricing, thereby mitigating information asymmetry when 

insurers cannot differentially price risks. In this way, insurers’ underwriting profitability is 

less uncertain for contingent commission users compared to nonusers since their ability to 

meet future obligations are more predictable. Therefore, insurers paying contingent 

commissions may experience less volatile underwriting profits compared to nonusers. This 

leads to the third hypothesis: 

Hypothesis 3:  Insurers paying contingent commissions experience lower 

underwriting risk than those that do not pay contingent commissions. 

 

1.3 Methodology & Variables 

 To test the first hypothesis (H1), a fixed-effects model is specified with insurers’ 

underwriting performance as a dependent variable. Contingent commission usage and 

other controls that potentially have impacts on insurers’ underwriting performance are 

independent variables. The model adjusts for both year and firm specific effects and 

accounts for both autocorrelation and heteroscedasticity.11 

UnderwritingPerformanceit = β0 + β1Contingent Commission Indicatorit +

                                                 
11 Several statistical tests were conducted. The Hausman test rejects the null hypothesis that differences in 

coefficients are not systematic, indicating a fixed-effects model. Breusch-Pagan tests reject the hypothesis of 

no heteroscedasticity. The Wooldridge (2002) test is also conducted, and the hypothesis of no autocorrelation 

in time series is also rejected. Both autocorrelation and heteroscedasticity are adjusted for in this study. 

Contingent commission use may be possibly due to self-selection, which can introduce an endogeneity 

problem in the estimations and result in potential bias of the estimated regression coefficients. Therefore this 

study tests for endogeneity by implementing the Durbin-Wu-Hausman test. The instrument for the contingent 

commission indicator is an indicator which takes the value of one if an insurer pays contingent commissions 

in year t-1 and abandons the practice in both year t and year t+1, and zero otherwise. Time t falls in the range 

of 2004 to 2007, when media had the most impact on insurers’ decision about contingent commission usage. 

The instrument is constructed based on Ma, Pope, and Xie (2014). The instrument for contingent commission 

proportion is its two-period lagged term. The instruments pass the weak identification test and the 

underidentification test, so they are relevant and valid. The Durbin-Wu-Hausman test suggests endogeneity 

is not a problem in this model.  
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                                                            βX𝑖𝑡 + 𝑑𝑡 + 𝑓𝑖 + εit                                           (1) 

where Contingent Commission Indicator=1 if an insurer pays any contingent commissions,  

and it is 0 otherwise;       

              

X = a vector of covariates affecting underwriting performance; 

d= year-fixed effects; 

f= firm-fixed effects; 

 ε=random error term; 

i=the insurance company; and  

t= year. 

 Underwriting performance is usually measured using the loss ratio and the 

combined ratio. The loss ratio is commonly defined as the sum of the total losses incurred 

and loss adjustment expenses divided by total premiums earned. This ratio measures the 

company's underlying profitability on its total book of business. The combined ratio is 

commonly measured as the sum of the loss ratio and the expense ratio. 12  This ratio 

measures a company's overall underwriting profitability. It indicates whether an insurer 

collects enough premiums to pay its claims and expenses. Insurers that have high claims 

may be headed for financial trouble. A lower loss ratio or combined ratio is associated with 

better underwriting performance.  

According to Cummins and Doherty (2006), contingent commissions pass from 

insurers to policyholders through premiums. In this case, the commonly used loss ratio and 

                                                 
12 The expense ratio is commonly measured as the ratio of underwriting expenses (including commissions) 

to net premiums written.   
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combined ratio may not be a good measure for underwriting performance since the use of 

contingent commissions will naturally lower the loss ratio and combined ratio by 

increasing the denominators of these ratios.13 This may prohibit us from identifying the 

true impact of contingent commission usage on insurers’ underwriting performance. 

Therefore, this study uses an adjusted loss ratio and combined ratio which assumes that 

contingent commission payments are 100% borne by policyholders.  

The adjusted loss ratio is defined as the sum of the total losses incurred and loss 

adjustment expenses divided by total premiums earned excluding the money value of 

contingent commissions. The adjusted expense ratio is measured as the ratio of 

underwriting expenses (including commissions except for the contingent commissions) to 

net premiums written where the monetary value of contingent commissions is deducted. 

The adjusted combined ratio is measured as the sum of the adjusted loss ratio and the 

adjusted expense ratio.14 The natural logarithm values of these three ratios are used in the 

estimation because they are highly skewed. 15  If better underwriting performance is 

                                                 
13 For example, an insurer not using contingent commissions  has net premiums earned of $40 million, sum 

of incurred losses and loss adjustment expenses of $20 million, underwriting expenses of $10 million, and 

net premiums written of $30 million. Then the insurer’s loss ratio is 0.50 ($20,000,000/$40,000,000), the 

expense ratio is 0.33 ($10,000,000/$30,000,000), and the combined ratio is 0.83 (0.50+0.33). Assuming that 

the insurer uses an additional $50,000 in contingent commissions, and the contingent commissions are borne 

by policyholders (Cummins and Doherty, 2006), then the insurer’s net premiums earned, net premiums 

written and underwriting expenses will all increase by an amount of $50,000. The insurer’s loss ratio is now 

0.49 ($20,000,000/ ($40,000,000+$50,000)), the expense ratio is 0.33 (($10,000,000+$50,000)/ 

($30,000,000+$50,000)), and the combined ratio is 0.83(0.49+0.33). Both the combined ratio and the loss 

ratio are naturally lowered by contingent commission usage. 

 
14 This definition for the loss ratio, the combined ratio and the expense ratio is used throughout this study.  

15 The skewness of a random variable X is defined as 𝛾 = 𝐸 [(
𝑋−𝜇

𝜎
)

3

], where µ is the mean of X and σ is the 

standard deviation of X. The log-transformation is a common way to reduce the skewness in data. The 
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associated with contingent commissions’ usage, a lower adjusted loss ratio as well as a 

lower adjusted combined ratio is expected for insurers using contingent commissions in 

their compensation scheme compared to nonusers. The coefficient of interest is β1 . A 

finding of β1<0 will provide support for H1. 

Firm-specific factors included in the model that are hypothesized to affect 

underwriting performance as control variables generally follow the previous literature. 

These variables include firm size, firm leverage, business complexity, business-line 

diversification, geographic diversification, reinsurance usage, advertising activity, 

underwriting surveys and audit costs, distribution system, organizational structure, and 

group affiliation.  

Firm size is measured as the natural log of a firm’s total admitted assets. Larger 

firms tend to realize economies of scale, resulting in a relatively lower labor cost in 

delivering insurance products. Moreover, larger firms are normally more diversified than 

small firms, which enables insurers to have a greater capacity to quickly respond to changes 

in market conditions. Regan and Kleffner (2010) find that underwriting performance is 

positively related to firm size. Therefore, a positive and significant relationship is expected 

between underwriting performance and firm size. Since underwriting performance is 

inversely related to the loss ratio and the combined ratio, the coefficient for firm size is 

expected to be negative.  

Firm leverage is included as an independent variable, which is measured as the ratio 

                                                 
skewness of the adjusted loss ratio decreases from 8.3518 to 1.2526 after the log-transformation. The 

skewness of the adjusted combined ratio decreases from 9.6333 to 1.1056 after the log-transformation.  
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of net premiums written to policyholders’ surplus. 16  The degree of leverage reflects 

insurers’ ability to manage their economic exposure to unexpected losses. According to 

MM’s Proposition II, the higher leverage is, the higher is the expected return on equity 

because of the increase in risk (Brealey & Myers, 2000). In addition, the free cash flow 

hypothesis states that high leverage can increase a company’s financial performance 

because it forces managers to generate cash flows in order to meet their obligations to fixed 

claimants (Jensen, 1986). Regan and Kleffner (2010) also find a positive relationship 

between leverage and underwriting performance. Therefore, a positive and significant 

relationship is expected between underwriting performance and leverage. Since 

underwriting performance is inversely related to the loss ratio and the combined ratio, the 

coefficient for leverage is expected to be negative.  

In addition, the proportion of total premiums written in commercial lines is included 

as an independent variable to account for the impact of commercial lines of business. The 

loss experience is more credible and risk-surveys are more cost effective in commercial 

lines (Cummins and Doherty, 2006). Thus, a positive relationship between underwriting 

performance and commercial lines of business is expected; that is, negative signs on the 

estimated coefficients are also expected. 

To control for the effect of diversification on insurers’ underwriting performance, 

two Herfindahl index variables are included: a geographic Herfindahl-Hirschman Index 

                                                 
16  Here the net premiums written include contingent commissions. The ratio of net premiums written 

excluding contingent commissions to policyholders’ surplus is also tested in the study. The results remain 

consistent.  
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(HHI) and a line-of-business HHI.17 The ratios range from zero to one. A higher value of 

this ratio indicates a more concentrated firm. Firms that are more concentrated in lines of 

business or geographic area may have superior information and be more proficient in those 

lines or locations in which case a lower loss ratio may be expected. However, firms with a 

greater level of diversification may be able to absorb a loss shock occurring in a single line 

of business or geographic location better. Thus, the expected signs of these two coefficients 

are not clear.  

Reinsurance use is included to control for the potential influence of reinsurance 

business on underwriting performance. Reinsurance is measured by premiums ceded 

divided by direct premiums written plus reinsurance assumed. Reinsurance can increase 

insurers’ surplus and capacity, limit specific risk taking, and reduce insolvency risk. 

However, there is a cost to reinsurance.18 If the costs of reinsurance outweigh the benefits, 

a decrease in underwriting performance would be expected. Shiu (2004) reports a negative 

relationship between reinsurance dependence and firm performance. Therefore, the 

expected coefficient for this variable is positive.  

Firms that are group members could improve underwriting performance by pooling 

losses with their members. Therefore, a group affiliation indicator is included in the model. 

According to Regan and Kleffner (2010), firms that are group members should have better 

                                                 
17 They are calculated as: HHI_lines = ∑ 𝑠𝑖

𝑁
𝑖=1  and HHI_lines = ∑ 𝑠𝑗

𝑀
𝑗=1 , where 𝑠𝑖 = the proportion of net 

premiums written in line i divided by the insurer’s total premium; and 𝑠𝑗 = the proportion of net premium 

written in state j divided by total premium. 

 
18 The ceding insurance company pays premiums to the reinsurer which reflect both the true riskiness of the 

reinsured policies and information asymmetry between the insurer and the reinsurer. 
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underwriting performance, so the expected sign of the coefficient is negative. 

Risk differences are found to exist between stock and mutual insurers. Lamm-

Tennant and Starks (1993) provide empirical evidence that stock insurers have more risk 

than mutual insurers, where risk is inherent in future cash flows. Therefore, an 

organizational form indicator is included to control for possible differences in underwriting 

strategy between firms with different organizational forms. Cummins, Weiss, and Zi (1999) 

find mutual firms employ a higher cost structure than stock firms. Thus, a positive 

relationship between underwriting performance and the stock indicator is expected; that is, 

negative signs on the estimated coefficients are expected. 

The independent agent indicator and broker indicator are included as control 

variables. The use of independent agents and brokers results in higher costs, leading to 

higher premiums and lower loss ratios and combined ratios. Regan and Kleffner (2010) 

find a positive relation between the use of the independent agency system or the broker 

system and underwriting performance. Although contingent commissions are deducted 

from premiums to find the adjusted loss ratio and combined ratio, the use of the 

agents/brokers system will incur premium-based commissions and fees. Thus, the expected 

sign of the coefficient is negative. 

The advertising activity variable and underwriting survey and audit cost variables 

are included as control variables. The advertising activity is measured as the ratio of 

advertising expenditures to net premiums written. The underwriting survey and audit 

activity is measured as the ratio of expenditure on surveys and audits to net premiums 
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written. Insurers may increase advertising as a substitute for the agent’s efforts in risk 

assessment so that qualified risks might be attracted that match the insurer’s objectives. 

Similarly, insurers may conduct underwriting surveys or audits to directly observe client 

risks as a complement for compensating agents for risk assessment efforts. Therefore, the 

expected signs of the coefficients are negative. 

To test H2, a similar framework as in Equation (1) is followed. The sample includes 

only insurers paying contingent commissions. The contingent commission indicator 

variable in the regression is replaced with the proportion of contingent commission paid to 

total commissions. A squared term for the contingent commission proportion variable is 

included in the regression; and the dependent variables are the adjusted loss ratio and the 

adjusted combined ratio. The squared term for contingent commission use is included to 

determine whether a curvilinear relationship between underwriting performance and 

contingent commission use exists.  

             Underwriting Performanceit = β0 +

                                                                          β1Contingent Commission Proportion𝑖𝑡 +

                                                                          β2Contingent Commission Proportionit
2 +

                                                                          βX𝑖𝑡 + 𝑑𝑡 + 𝑓𝑖 + εit                                          (2) 

          where Contingent Commission Proportion=net contingent commissions/total 

commissions     

Contingent Commission Proportion2 =squared term for the contingent 
commission proportion variable. 

 
            The coefficients of interest are β1 and β2. β1 is expected to be negative in both 
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equations. β2 is expected to be positive and significant to support H2. 

To test H3, this study follows the same framework as for testing H1 and H2. The 

dependent variable is replaced with underwriting risk. Underwriting risk is measured as the 

natural logarithm of the standard deviation of insurers’ adjusted combined ratios and loss ratios 

over the future three-year period (including the current year).19 This proxies for the fluctuations 

in insurers’ underwriting income. Higher standard deviations of the adjusted combined ratio 

(the adjusted loss ratio) indicate higher uncertainty and therefore higher risk. β1is expected to 

be negative in Equation (3) according to H3. 

Underwriting Riskit = β0 + β1Contingent Commission Indicator𝑖𝑡 + βX𝑖𝑡 +

                                            𝑑𝑡+𝑓𝑖 + εit                                                                     (3) 

            Equation (4) is also tested with underwriting risk as the dependent variable. The 

contingent commission indicator variable in the regression is replaced with the proportion 

of contingent commission paid to total commissions. A squared term for the contingent 

commission proportion variable is included in the regression.                                                                                      

Underwriting Riskit = β0 + β1Contingent Commission Proportion𝑖𝑡 +

                                                          β2Contingent Commission Proportionit
2 + βX𝑖𝑡 +

                                                          𝑑𝑡+𝑓𝑖 + εit                                                                      (4) 

The same set of firm-specific factors hypothesized to affect underwriting 

                                                 
19  Underwriting risk measured as the natural logarithm of the standard deviation of insurers’ adjusted 

combined ratios and loss ratios over the future five-year period (including current year) is also tested as a 

robustness test. The results are consistent with the regression results using the natural logarithm of the 

standard deviation of insurers’ adjusted combined ratios and loss ratios over the future three-year period as 

the underwriting risk measure. The skewness of the standard deviation of the adjusted loss ratio decreases 

from 10.5982 to 1.2849 after the log-transformation. The skewness of the standard deviation of the adjusted 

combined ratio decreases from 9.7368 to 0.5383 after the log-transformation.  
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performance are included in model (3) and (4) as control variables. 

Large firms have economies of scale in risk management. They tend to have a better 

qualitative allocation of risks. In addition, the law of large numbers suggests that the 

expected loss would be more predictable if the insured pool is larger and more diversified, 

which requires less capital per policy written from insurers. Thus, larger insurers are 

expected to be associated with lower underwriting risk. 

Informational asymmetries tend to be more severe for complex and unique risks, 

resulting in a higher underwriting risk for insurers writing a higher proportion of business 

in commercial lines (Cummins and Doherty, 2006). In addition, commercial insurance 

buyers face lower switching costs and are more sensitive to default risk. Commercial 

insurance purchasers may easily switch to another insurer if the price of the original 

insurance product is not good enough, or the insurer cannot remain an adequate financial 

rating. This may lead to a potentially higher loss volatility. Therefore, a positive 

relationship between underwriting risk and commercial lines of business is expected. 

Insurers with higher leverage ratios are exposed to higher financial risk. Therefore, 

a higher underwriting risk is expected for highly leveraged insurers. However, according 

to the U.S. risk-based capital regulation, insurers should consider the adequacy of capital 

and surplus when deciding underwriting risk-taking. Highly leveraged insurers tend to rely 

more on having adequate reserve funds, which may potentially limit their incentive or 

capacity in taking on more underwriting risks. This argument is consistent with the finite 

risk framework. Cummins and Sommer (1996) find a positive relationship between 
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insurers’ capital ratios and risk taking. Thus, the expected sign of the leverage variable is 

unclear.  

A greater level of diversification enables insurers to better respond to a loss shock 

that occurs in a single line of business or geographic location. Insurers that are more 

diversified in either lines of business or locations are better at diversifying risks internally. 

Therefore, insurers with a higher level of business concentration are expected to be associated 

with a higher level of underwriting risk than firms with diversified sources of premium income. 

Therefore, the expected signs of both diversification variables are positive. 

Insurers that are group members can pool losses with their members within the group 

and thereby manage underwriting risks better than non-affiliated insurers. Thus, the expected 

sign of this coefficient is negative. 

Organizational form affects insurers’ risk-taking behavior (Mayers and Smith, 1990). 

In line with agency theory, risk-taking is inversely related to the degree of separation of 

ownership and management, indicating that stock insurers are more likely to take on risks than 

mutual insurers. However, Doherty and Dionne (1993) suggest a more efficient risk-sharing 

arrangement for mutual insurers than stock insurers. Thus mutual insurers may be associated 

with more risk-taking behavior. Thus, the relationship between organizational form and 

underwriting risk is ambiguous.  

Independent agents and brokers provide important underwriting information to insurers 

so that insurers can evaluate risks better. Moreover, independent agents and brokers also 

provide services including loss control, risk modeling, and risk management consulting. In 

this way, insurance firms using independent agents and brokers can better manage 
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underwriting risks. Thus, the expected signs for both coefficients are negative. 

Insurers cede premiums to reinsurers to remove specific risks off their balance 

sheets. Financially distressed insurers are more likely to resort to reinsurance. According 

to prior literature (Mayers and Smith, 1990 and Adams, 1996), reinsurance can be used to 

mitigate high loss volatility. Thus, a negative sign is expected for the coefficient.  

Insurers may increase advertising expenses as a substitute for the agent’s efforts in 

risk assessment. Similarly, insurers may conduct underwriting surveys or audits to directly 

observe client risks. Both ways can identify qualified risks that match the insurer’s 

objectives. Therefore, the expected signs for both coefficients are negative.  

1.4 Data 

This research utilizes firm-level property–liability data obtained from the National 

Association of Insurance Commissioners’ (NAIC) annual statements and Best’s Key Rating 

Guide from 2005 to 2016. Best’s Key Rating Guide is utilized to access data for distribution 

system, group membership, and organizational form. The commissions and other financial 

data are obtained from the NAIC database. 

A number of screens are imposed before estimating the models. Insurers that 

reported non-positive numbers for total admitted assets, liabilities, surplus or net premiums 

written are excluded. Observations with leverage ratios greater than three are removed.20  

 

                                                 
20 The NAIC suggests that the net premiums written to policyholder’s surplus ratio should be three or less 

for property-liability insurers. About 2% observations are removed by this restriction. 
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Table 1-1 Summary Statistics, 2005-2016 

Note: Contingent Commission Indicator equals 1 if an insurer pays any contingent commissions, and 0 

otherwise; Contingent Commission Proportion is the proportion of net contingent commissions to net total 

commissions; Loss Ratio is the sum of incurred losses and loss adjustment expenses divided by net premiums 

earned excluding contingent commission payments, expressed as a percent; Expense Ratio is underwriting 

expenses (including commissions except for contingent commissions) to net premiums written excluding 

contingent commission payments, expressed as a percent;  Combined Ratio is the sum of the loss ratio and 

expense ratio; SD(LossRatio) is the natural logarithm of the rolling standard deviation of an insurer’s future 

loss ratio over a three-year period; SD(CombinedRatio) is the natural logarithm of the rolling standard 

deviation of an insurer’s future combined ratio over a three-year period; ROA is net income divided by total 

admitted assets; ROE is net income divided by equity; Size is the natural logarithm of total admitted assets; 

Commercial lines of business is the proportion of net premiums written in commercial lines of business; 

Leverage is the ratio of net premiums written to policyholders’ surplus; HHI_lines is a Herfindahl index of 

premiums written by business line; HHI_states is a Herfindahl index of premiums written by state; Group is 

equal to one if the insurer is a member of a group and zero otherwise; Stock insurer dummy equals one if the 

insurer is a stock company and zero otherwise; Independent agency indicator is equal to one if the insurer 

Full Sample 

 (N=18,455 ) 

   Mean  
 Std. 

Dev. 
Min Max 

LossRatio 66.5671 40.6655 4.0000 194.3000 

CombinedRatio 110.3411 82.7546 39.4000 461.1000 

ExpenseRatio 43.7740 67.6396 6.5000 266.7000 

ROA 0.0217 0.0519 -0.1915 0.1696 

ROE 0.0494 0.1472 -0.6280 0.5040 

SD(LossRatio) 11.4654 24.1118 0.0000 101.1163 

SD(Comb_Ratio) 15.7853 44.6812 0.0000 193.5351 

Contingent Commission Indicator 0.5008 0.5000 0.0000 1.0000 

Contingent Commission Proportion 0.1318 0.1667 0.0009 0.9680 

Size 18.2484 2.0456 8.7080 25.9086 

Commercial 0.6465 0.3861 0.0000 1.0000 

Leverage 0.8793 0.5997 0.0099 2.7308 

HHI_lines 0.4822 0.3117 0.0000 1.0000 

HHI_states 0.6034 0.3759 0.0339 1.0000 

Group 0.5946 0.4910 0.0000 1.0000 

Stock 0.7174 0.4503 0.0000 1.0000 

Ind_Agent 0.5344 0.4988 0.0000 1.0000 

Broker 0.0728 0.2598 0.0000 1.0000 

Reinsurance 0.3519 0.2884 0.0000 0.8021 

Advertising 0.0061 0.0134 0.0000 0.0845 

Surveys&Audits 0.0077 0.0146 0.0000 0.1058 
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uses independent agents in distribution and zero otherwise; Broker indicator is equal to one if the insurer uses 

brokers in distribution and zero otherwise; Advertising is the ratio of advertising expenditures to net 

premiums written; Surveys & Audits  is the ratio of  expenditure on surveys and audits to net premiums 

written; Reinsurance is premiums ceded divided by direct premiums written plus reinsurance assumed. 

Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and *,    respectively. 

 

Observations with contingent commission proportion that is negative or higher than 

one are identified as outliers and also removed from the sample. The final sample is an 

unbalanced panel data set including 18,455 firm-year observations. The sample represents 

about 83.05% of net premiums written by all property-liability insurers in 2016. Variables 

identified to be outliers in the sample are winsorized at the 1% and 99% level in order to 

reduce their influence on estimation. 21  

The summary statistics for the dependent and independent variables are provided in Table 

1. In the full sample, about 50.08% of insurers pay contingent commissions. The average 

amount of contingent commission paid to total commissions is about 13.18%. The whole 

sample is divided into two parts according to whether or not an insurer pays contingent 

commissions. Table 3 provides univariate comparisons between contingent commission 

users and nonusers. As can be seen, statistically significant differences exist in most of the 

variables for firms using contingent commissions and those that do not use contingent 

commissions according to t-test results. On average, firms that pay contingent commissions 

have significantly lower adjusted combined ratios and adjusted loss ratios than those that 

do not, which indicates better underwriting performance for firms using contingent 

commissions. The average adjusted combined ratio is 104.09% for firms that pay 

                                                 
21 Variables that are winsorized at the 1% and 99% level are the contingent commission proportion variable, 

commercial-lines variable, firm leverage variable, reinsurance usage variable, advertising activity variable, 

and underwriting surveys and audit costs variable. 
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contingent commissions compared to 116.62% for those that do not use contingent 

commissions. The average adjusted loss ratio is 66.06% for firms that pay contingent 

commissions compared to 66.97% for those that do not use contingent commissions. With 

regards to SD (LossRatio) and SD (CombinedRatio), contingent commission users 

experience significantly lower underwriting risk compared to nonusers at the 1% 

significance level on average. 

 The summary statistics are also interesting for the control variables. As can be seen, 

the average firm size of the users is 18.97, which is statistically larger than that of the 

nonusers, 17.52. The average value of the commercial lines variable for users is statistically 

smaller than that of the nonusers, which is consistent with the finding of Colquitt, 

McCullough and Sommer (2011).22 The average firm leverage for users is statistically 

higher than that of the nonusers. In addition, the contingent commission users are more 

diversified in both lines of business and states of operation.  Moreover, the contingent 

commission users tend to cede more reinsurance volume, with a value of 0.40 for users 

compared to a value of 0.30 for nonusers. The nonusers expend more on advertising 

compared to users. As can be seen, 70.97% of users are stock firms while 72.51% of    

nonusers are stock firms. 77.93% of users are members of a group while only 40.92% of  

                                                 
22 

The commercial lines’ data was checked against Best’s Key Rating Guide. A simple test is also conducted 

by running a probit model. The result indicates that insurers writing a smaller volume of commercial lines 

business are more likely to use contingent commissions. The summary statistics also suggests that contingent 

commission users use significantly more independent agencies and fewer brokers compared to nonusers. 
Independent agents in general provide services to relatively small businesses and consumers in localized 

markets while brokers tend to service larger and more complicated business insurance needs. After the Spitzer 

suit, contingent commission is more used in small and median sized business. This may partially explain why 

contingent commission users write a lower volume of commercial business.  
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 Table 1-2 Correlation Matrix of Explanatory Variables 

  Cont. Comm. 

Proportion^2 

Cont. Comm. 

Proportion 

Cont. Comm. 

Indicator 

Size Commercial Leverage 

        

Cont.Comm.Proportion^2 
1      

Cont. Comm. Proportion 0.9008 1     
Cont. Comm. Indicator 0.2245 0.4852 1    
Size -0.0127 0.0799 0.3534 1   
Commercial 0.0091 -0.0432 -0.2233 -0.064 1  
Leverage -0.0275 -0.0137 0.0580 0.2682 0.1035 1 

HHI_lines 0.0398 -0.0836 -0.3550 -0.3040 0.1866 -0.0624 

HHI_states 0.0078 -0.0568 -0.2375 -0.4540 -0.1481 -0.1280 

Group -0.0099 0.0846 0.3768 0.5179 -0.2267 0.0837 

Stock -0.0079 -0.0397 -0.0171 0.0669 0.0509 0.1508 

Ind_Agent -0.0306 0.1220 0.4698 0.1967 -0.1587 0.0237 

Broker 0.0047 -0.0105 -0.0395 0.1193 0.1979 0.0208 

Reins 0.0728 0.1193 0.1755 0.0152 -0.1029 0.1057 

Advertising 0.0228 -0.0111 -0.0762 -0.009 -0.1769 -0.0371 

Surveys & Audits 0.0066 0.0083 0.0003 -0.1300 -0.1578 -0.0551 
Note: Contingent Commission Indicator equals 1 if an insurer pays any contingent commissions, and 0 otherwise; Contingent Commission 

Proportion is the proportion of net contingent commissions to net total commissions; Commercial lines of business is the proportion of net 

premiums written in commercial lines of business; Leverage is the ratio of net premiums written to policyholders’ surplus; HHI_lines is a 

Herfindahl index of premiums written by business line; HHI_states is a Herfindahl index of premiums written by state; Group is equal to one 

if the insurer is a member of a group and zero otherwise; Stock insurer dummy equals one if the insurer is a stock company and zero otherwise; 

Independent agency indicator is equal to one if the insurer uses independent agents in distribution and zero otherwise; Broker indicator is equal 

to one if the insurer uses brokers in distribution and zero otherwise; Advertising is the ratio of advertising expenditures to net premiums written; 

Surveys & Audits  is the ratio of  expenditure on surveys and audits to net premiums written; Reinsurance is premiums ceded divided by direct 

premiums written plus reinsurance assumed. 
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Table 1-2 Correlation Matrix of Explanatory Variables (Continued) 

 

  HHI_lines HHI_states Group Stock Ind_Agent Broker Reins Advertising Surveys & Audits 

HHI_lines 
1         

HHI_states 0.1863 1        

Group -0.2728 -0.3282 1       

Stock 0.0378 -0.2232 0.2620 1      

Ind_Agent -0.2069 -0.1344 0.2822 0.0051 1     

Broker -0.0140 -0.1133 0.0848 0.0725 -0.2052 1    

Reins -0.1436 -0.1878 0.2775 0.1517 0.0930 0.0848 1   

Advertising 0.0508 0.0163 0.0427 0.0089 -0.1289 -0.0251 0.1142 1  
Surveys & Audits 0.0303 0.0797 -0.0196 0.0090 0.0408 -0.0464 0.1445 0.1273 1 
Note: Contingent Commission Indicator equals 1 if an insurer pays any contingent commissions, and 0 otherwise; Contingent Commission Proportion is the 

proportion of net contingent commissions to net total commissions; Commercial lines of business is the proportion of net premiums written in commercial lines of 

business; Leverage is the ratio of net premiums written to policyholders’ surplus; HHI_lines is a Herfindahl index of premiums written by business line; HHI_states 

is a Herfindahl index of premiums written by state; Group is equal to one if the insurer is a member of a group and zero otherwise; Stock insurer dummy equals one 

if the insurer is a stock company and zero otherwise; Independent agency indicator is equal to one if the insurer uses independent agents in distribution and zero 

otherwise; Broker indicator is equal to one if the insurer uses brokers in distribution and zero otherwise; Advertising is the ratio of advertising expenditures to net 

premiums written; Surveys & Audits  is the ratio of  expenditure on surveys and audits to net premiums written; Reinsurance is premiums ceded divided by direct 

premiums written plus reinsurance assumed. 
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Table 1-3 Univariate Differences, 2005-2016 

 
Contingent 

Commission 

Indicator =0 

Contingent 

Commission 

Indicator =1 

 

 ( N= 9,212 ) ( N=9,243 )  
  mean  Std. Dev. mean  Std. Dev. diff. 

LossRatio 66.9707 50.2257 66.0648 28.0626 * 

CombinedRatio 116.6172 102.4047 104.0861 56.0758 *** 

ExpenseRatio 49.6465 82.2267 37.9212 48.2515 *** 

ROA 0.0173 0.0608 0.0262 0.0406 *** 

ROE 0.0356 0.1680 0.0632 0.1215 *** 

SD(LossRatio) 15.8684 30.0534 7.1043 14.9819 *** 

SD(Comb_Ratio) 22.0435 51.7827 9.5866 35.2266 *** 

Size 17.5242 1.9498 18.9702 1.8769 *** 

Commercial 0.7328 0.4009 0.5605 0.3501 *** 

Leverage 0.8065 0.6440 0.9518 0.5425 *** 

HHI_lines 0.5930 0.3216 0.3717 0.2578 *** 

HHI_states 0.6928 0.3633 0.5143 0.3669 *** 

Group 0.4092 0.4917 0.7793 0.4147 *** 

Stock 0.7251 0.4465 0.7097 0.4539 *** 

Ind_Agent 0.2997 0.4582 0.7684 0.4219 *** 

Broker 0.0830 0.2760 0.0625 0.2421 *** 

Reinsurance 0.3012 0.2851 0.4024 0.2827 *** 

Advertising 0.0072 0.0155 0.0051 0.0107 *** 

Surveys&Audits 0.0077 0.0180 0.0078 0.0102   
Note: Contingent Commission Indicator equals 1 if an insurer pays any contingent commissions, and 0 

otherwise; Contingent Commission Proportion is the proportion of net contingent commissions to net total 

commissions; Loss Ratio is the sum of incurred losses and loss adjustment expenses divided by net premiums 

earned excluding contingent commission payments, expressed as a percent; Expense Ratio is underwriting 

expenses (including commissions except for contingent commissions) to net premiums written excluding 

contingent commission payments, expressed as a percent;   Combined Ratio is the sum of the loss ratio and 

expense ratio; SD(LossRatio) is the natural logarithm of the rolling standard deviation of an insurer’s future 

adjusted loss ratio over a three-year period; SD(CombinedRatio) is the natural logarithm of the rolling 

standard deviation of an insurer’s future adjusted  combined ratio over a three-year period; ROA is net income 

divided by total admitted assets; ROE is net income divided by equity; Size is the natural logarithm of total 

admitted assets; Commercial lines of business is the proportion of net premiums written in commercial lines 

of business; Leverage is the ratio of net premiums written to policyholders’ surplus; HHI_lines is a Herfindahl 

index of premiums written by business line; HHI_states is a Herfindahl index of premiums written by state; 

Group is equal to one if the insurer is a member of a group and zero otherwise; Stock insurer dummy equals 

one if the insurer is a stock company and zero otherwise; Independent agency indicator is equal to one if the 

insurer uses independent agents in distribution and zero otherwise; Broker indicator is equal to one if the 

insurer uses brokers in distribution and zero otherwise; Advertising is the ratio of advertising expenditures 
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to net premiums written; Surveys & Audits  is the ratio of  expenditure on surveys and audits to net premiums 

written; Reinsurance is premiums ceded divided by direct premiums written plus reinsurance assumed. 

Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and *,    respectively. 

 

nonusers are. 76.84% of users use independent agents while only 29.97% of nonusers do. 

6.25% of users use brokers while 8.30% of nonusers do.  

Table 2 reports the correlation matrix for all independent variables used in this 

study. The contingent commission proportion variable and its squared term have a 

correlation of 0.9008. To determine if there is a multicollinearity problem in the models, a 

variance inflation factor (VIF) is calculated after running each regression. The mean VIF 

for all independent variables are 2.07. The VIFs for the contingent commission proportion 

variable and its squared term is 7.81 and 7.82, separately. A rule of thumb is that if 

𝑉𝐼𝐹(𝛽)̂>10 then multicollinearity is high. Therefore, multicollinearity is not a problem in 

this study. 

1.5 Results 

1.5.1 The Impact of Contingent Commissions Use on Underwriting Performance 

Table 4 reports regression results for Equation (1). Consistent with H1, the 

estimated coefficients for the contingent commission indicator variable are negative and 

significant in both models. The results indicate that the use of contingent commissions 

significantly decreases insurers’ adjusted loss ratios as well as adjusted combined ratios; 

that is, underwriting performance is improved with contingent commission usage. This 

study also examines the impact of contingent commission usage on insurers’ adjusted 

expense ratios as a supplementary test using the same set of covariates. The result is shown 

in the third column of Table 4. The estimated coefficient for the contingent commission  
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Table 1-4 Impact of Contingent Commission Use on Underwriting Performance:   

Regression Results with Contingent Commission Usage Indicator, 2005-2016 

Note: The regression is estimated using fixed-effects model. The model includes year/firm fixed effects and accounts 

for both autocorrelation and heteroscedasticity. The estimated coefficients and standard errors are reported in the table. 

The estimated coefficients of year dummies are omitted from reporting. Contingent Commission Indicator equals 1 if 

Independent Variables Log(LossRatio) Log(CombinedRatio) Log(ExpenseRatio) 

Contingent Commission 

Indicator 

-0.0262 ** -0.0264 *** -0.0151  

0.0133  0.0093 
 

0.0127 
 

Size -0.0673 *** -0.1039 *** -0.1037 *** 

 0.0111  0.0066  0.0091  

Commercial -0.1386 *** 0.0648 *** 0.2098 *** 

 0.0470  0.0281  0.2098  

Leverage 0.1261 *** 0.0647 *** -0.0394 *** 

 0.0057  0.0034  0.0047  

HHI_lines -0.0068  0.0878  0.1143  

 0.0416  0.0603  0.0973  

HHI_states -0.0566  0.0544  0.0657  

 0.0346  0.0404  0.0535  

Group 0.0101  -0.0072  -0.0129  

 0.0218  0.0130  0.0178  

Stock 0.0449  0.0490 * 0.0836  

 0.0454  0.0271  0.0797  

IndependentAgent -0.0586  -0.0426  -0.0131  

 0.0459  0.0274  0.0376  

Broker 0.0117  0.1002  0.3036 ** 

 0.0804  0.0843  0.1331  

Reinsurance 0.1546 *** 0.1901 *** 0.1939 *** 

 0.0280  0.0168  0.0230  

Advertising 1.2415  4.5694 *** 7.1624 *** 

 1.0720  0.2779  0.3809  

Surveys & Audits 1.1005  3.8659 *** 4.6036 *** 

 0.9865  0.2258  0.3095  

_cons 5.1304 *** 6.1039 *** 4.9381 *** 

 0.2137  0.1278  0.1752  

F(24,16084) 30.5500  77.2700  65.52  
Prob > F  0.0000  0.0000  0.000  
N 18,455   18,455   18,455   
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an insurer pays any contingent commissions, and 0 otherwise; Loss Ratio is the sum of incurred losses and loss 

adjustment expenses divided by net premiums earned excluding contingent commission payments, expressed as a 

percent; Expense Ratio is underwriting expenses (including commissions except for contingent commissions) to net 

premiums written excluding contingent commission payments, expressed as a percent; Combined Ratio is the sum of 

the loss ratio and expense ratio; Size is the natural logarithm of total admitted assets; Commercial lines of business is 

the proportion of net premiums written in commercial lines of business; Leverage is the ratio of net premiums written 

to policyholders’ surplus; HHI_lines is a Herfindahl index of premiums written by business line; HHI_states is a 

Herfindahl index of premiums written by state; Group is equal to one if the insurer is a member of a group and zero 

otherwise; Stock insurer dummy equals one if the insurer is a stock company and zero otherwise; Independent agency 

indicator is equal to one if the insurer uses independent agents in distribution and zero otherwise; Broker indicator is 

equal to one if the insurer uses brokers in distribution and zero otherwise; Advertising is the ratio of advertising 

expenditures to net premiums written; Surveys & Audits  is the ratio of  expenditure on surveys and audits to net 

premiums written; Reinsurance is premiums ceded divided by direct premiums written plus reinsurance assumed. 

Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and *, respectively. 

 

indicator variable is negative but not significant, indicating that the use of contingent 

commissions does not have a significant impact on insurers’ adjusted expense ratios.23  

With respect to control variables, size is found to be negative and significant in all 

three models, which indicates that larger insurers have a lower adjusted loss ratio as well 

as a lower adjusted expense ratio. This is expected according to the law of large numbers. 

In addition, larger firms normally have a greater capacity to quickly respond to changes in 

market conditions. The commercial-lines variable is found to be negative and significantly 

associated with the adjusted loss ratio and positive and significantly associated with the 

adjusted combined ratio and the adjusted expense ratio. This finding denotes that insurers 

writing more premiums in commercial lines have a lower adjusted loss ratio as well as a 

                                                 
23 By using the adjusted loss ratio and combined ratio, the contingent commissions are assumed to be solely 

paid by the policyholder. By analogy, the underlying assumption would be that the insurer bears the cost of 

the contingent commission if the actual loss ratio and expense ratio.  Therefore, this study conducts a 

robustness check by running the regressions for Equation (1) – (4) using the loss ratio and the combined ratio 

which are not adjusted for contingent commission payments. The results remain the same as the ones using 

the adjusted loss ratio and combined ratio, indicating that the results of this study are meaningful no matter 

who bears the cost of the contingent commissions (or even if the cost of the contingent commissions is shared 

between the insurer and the policyholder). 
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much higher adjusted expense ratio, indicating that the benefit of a lower adjusted loss ratio 

is outweighed by the increased costs. The significantly lower adjusted loss ratio may be 

due to the fact that commercial lines are risker so higher return is required. According to 

Colquitt, McCullough and Sommer (2011), insurers writing more premiums in commercial 

lines tend to use less contingent commissions. The significantly higher adjusted expense 

ratio may be explained by the fact that these insurers use a higher amount of standard 

commissions and fees instead of contingent commissions. 

Leverage is found to be positive and significantly related to the adjusted loss ratio 

and the adjusted combined ratio, and negative and significantly related to the adjusted 

expense ratio, which is inconsistent with either MM’s Proposition II or the free cash flow 

hypothesis. Recall that MM’s Proposition II says the cost of equity capital is increasing in 

the percentage of debt in the capital structure, while the free cash flow hypothesis suggests 

that higher debt levels can increase a company’s financial performance by forcing 

managers to generate free cash flows to make fixed debt service payments. One explanation 

is that leverage is higher for financially distressed firms. These firms tend to have higher 

adjusted loss ratios and combined ratios because policyholders pay lower premiums when 

the insurer is risky.24 

                                                 
24 Risk-based capital requirements were introduced by the NAIC in 1994 for property-liability insurers to 

ensure a minimum level of capital adequacy for insurance companies. The risk-based capital represents the 

theoretical amount of capital needed to absorb the risks in running the business, and it is a regulatory measure 

of a firm’s financial strength. An RBC ratio greater than one means that the firm holds sufficient capital 

relative to the amount required by regulation. A simple test is conducted by regressing the adjusted loss ratios 

and combined ratios on RBC ratios. The RBC ratio is calculated by dividing the total adjusted capital by 

authorized control level risk-based capital. The regression results indicate that insurers with low RBC ratios 

tend to have higher adjusted loss ratios and combined ratios, which is consistent with the argument here. 
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The coefficients of the stock variable are positive and significant in the combined 

ratio model, indicating that stock firms have worse underwriting performance compared to 

mutual insurers. The coefficient for the broker variable is positive and significant in the 

expense ratio regression. Insurers with more reinsurance premiums ceded are found to have 

worse underwriting performance. One possible explanation is that the costs of reinsurance 

contracts may be significantly higher than the benefits from ceding premiums to 

reinsurers.25 Moreover, advertising activities and surveys and audits’ costs are positive and 

significantly related to insurers’ combined ratios, perhaps due to significantly higher costs. 

Table 5 presents the results of the regression models that examine the relationship 

between underwriting performance and the proportion of contingent commissions paid.26 

The regression is conducted on a subsample including only contingent commission users. 

A saturation point may exist for contingent commission users, above which an increase in 

contingent commissions does not add to insurers’ underwriting performance. Thus, the 

regression with underwriting performance as the dependent variable is examined by 

including a squared term for the contingent commission proportion in addition to the 

contingent commission proportion variable as an independent variable.  

Consistent with H2, the coefficient of the squared term is positive and significant  

 

 

                                                 
25 This study tests for the endogeneity of the reinsurance variable by implementing the Durbin-Wu-Hausman 

test. The instruments for the reinsurance variable are its one-period and two-period lagged terms. The 

instruments pass the weak identification test and the underidentification test, so they are relevant and valid. 

The Durbin-Wu-Hausman test cannot reject the null hypothesis that reinsurance variable is exogenous.  

 
26 Equation (2) is also checked without the squared term of the contingent commission proportion variable. 

The estimated coefficients for the proportion variable are negative and significant at the 1% significance level 

for both regressions.   
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Table 1-5 Impact of Contingent Commission Use on Underwriting Performance: 

Regression Results with Contingent Commission Proportion, 2005-2016 

Note: The regression is estimated using fixed-effects model. The model includes year/firm fixed effects and 

Independent Variables Log(LossRatio) Log(CombinedRatio) Log(ExpenseRatio) 

Contingent Commission 

Proportion2 

0.2160 *** 0.2333 **            -0.2802 
 

0.0873 
 

0.0851  0.1762  

Contingent Commission 

Proportion 

-0.3070 *** -0.1538 ** 0.3788 *** 

0.0698 
 

0.0756 
 

0.1185  

Size -0.0235  -0.0588 *** -0.0850 *** 

 0.0200  0.0157  0.0118  

Commercial -0.1055 ** 0.0619  0.1640 * 

 0.0511  0.0380  0.0921  

Leverage 0.0966 *** 0.0474 *** -0.0257 ** 

 0.0166  0.0132  0.0123  

HHI_lines 0.0227  0.1003  0.1144  

 0.0448  0.0771  0.1549  

HHI_states -0.0561  -0.0132  -0.0271  

 0.0411  0.0460  0.0636  

Group 0.0239  -0.0026  0.0220  

 0.0230  0.0172  0.0303  

Stock 0.0051  0.0069  0.0017  

 0.0464  0.0212  0.0226  

IndependentAgent -0.0107  -0.0169  -0.0118  

 0.0376  0.0301  0.0537  

Broker -0.2078  -0.1309  0.0138  

 0.1289  0.0837  0.1112  

Reinsurance 0.0613 ** 0.0555 ** 0.0416  

 0.0244  0.0275  0.0458  

Advertising 0.0947  4.9048 *** 5.8652  

 0.5758  1.1351  3.6801  

Surveys & Audits 3.8537 *** 6.1899 ***  5.6744 ** 

 0.4713  1.1861  2.3217  

_cons 4.4650 *** 5.4781 *** 4.8402 *** 

 0.2194  0.2876  0.2338  
F(25,1355) 30.73  63.60  25.82  

Prob > F 0.000  0.0000  0.000  

N 9,243   9,243   9,243   
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accounts for both autocorrelation and heteroscedasticity. The estimated coefficients and standard errors are 

reported in the table. The estimated coefficients of year dummies are omitted from reporting. Contingent 

Commission Proportion is the proportion of net contingent commissions to net total commissions; Contingent 

Commission Proportion2is the squared term of contingent commission proportion; Loss Ratio is the sum of 

incurred losses and loss adjustment expenses divided by net premiums earned excluding contingent commission 

payments, expressed as a percent; Expense Ratio is underwriting expenses (including commissions except for 

contingent commissions) to net premiums written excluding contingent commission payments, expressed as a 

percent; Combined Ratio is the sum of the loss ratio and expense ratio; The natural logarithm values of these 

three ratios are used in the estimation because these ratios are highly skewed; Size is the natural logarithm of 

total admitted assets; Commercial lines of business is the proportion of net premiums written in commercial lines 

of business; Leverage is the ratio of new premiums written to policyholders’ surplus; HHI_lines is Herfindahl 

index of premiums written by business line; HHI_states is Herfindahl index of premiums written by state; Group 

is equal to one if the insurer is a member of a group and zero otherwise; Stock insurer dummy equals one if the 

insurer is a stock company and zero otherwise; Independent agency indicator is equal to one if the insurer uses 

independent agents in distribution and zero otherwise; Broker indicator is equal to one if the insurer uses brokers 

in distribution and zero otherwise; Advertising is the ratio of advertising expenditures to net premiums written; 

Surveys & Audits  is the ratio of  expenditure on surveys and audits to net premiums written; Reinsurance is 

premiums ceded divided by direct premiums written plus reinsurance assumed. Statistical significance at the 1, 

5, and 10 percent levels are denoted by ***, **, and *, respectively. 

 

and the coefficient of the proportion variable is negative and significant in both the loss 

ratio and the combined ratio regressions, suggesting a curvilinear relationship between the 

insurers’ underwriting performance and the percentage of contingent commissions paid to 

total commissions. The peak value for underwriting performance is achieved when the 

contingent commission proportion equals 71.06% in the adjusted loss ratio regression and 

32.96% in the adjusted combined ratio regression.27 The result indicates that a higher 

proportion of contingent commissions may improve insurers’ underwriting performance 

until the savings from the improved loss performance cannot be offset by the reduced 

written business volumes caused by contingent commission payments. The effect of 

                                                 
27 Opposition against the use of contingent commissions may still exist due to the fact that contingent 

commissions can result in conflicts of interest. In addition, clients may still have doubts about the 

transparency of contingent commission use   and disclosure of contingent commission usage, even though 

brokers may indicate that they provide detailed information about the usage and clients are fully informed. 

The fact that contingent commission usage is not optimal (i.e., model prediction is lower than actual 

commission use) has policy implications.  Regulators should be more pro-active with respect to contingent 

commission use so that an optimal amount of contingent commission is actually used.    
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contingent commission usage on the adjusted expense ratio is also tested. The estimated 

coefficient for the proportion variable is positive and significant with a significance level 

of 1% but the estimated coefficient for the squared term is negative but not statistically 

significant. This result suggests that insurers’ adjusted expense ratio increases with the 

contingent commission proportion. One possible explanation is that policyholders’ demand 

for insurance may decrease because of the contingent commissions passed through to them, 

thereby lowering the insurers’ total premiums written. 

For the control variables, similar to the findings of the previous models with the 

contingent commission indicator, size is negative and significantly related to the adjusted 

combined ratio and the adjusted expense ratio but loses significance in the loss ratio 

regression. The coefficient of the commercial lines variable are similar to the results in 

Equation (1). It is found to be negative and significantly associated with the adjusted loss 

ratio and positive and significantly related to the adjusted expense ratio. No significance is 

found for this variable in the combined ratio regression. Again, more leveraged insurers 

are found to be associated with a higher adjusted combined ratio and adjusted loss ratio. 

One explanation is that leverage is higher for financially distressed firms who tend to have 

higher adjusted loss ratios and combined ratios. Consistent with the findings in estimating 

Equation (1), insurers with more premiums ceded in reinsurance show worse underwriting 

performance. The advertising activities variable is again found to be positive and 

significantly related to the adjusted combined ratio. The surveys and audits variable is 

positive and significant in all three models.                                                
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Table 1-6 Impact of Contingent Commission Use on Underwriting Risk, 2005-2016 

Independent Variables Log[SD (LossRatio)] Log[SD (CombinedRatio)] 

Cont.Comm. Indicator -0.0155 ***  
 

-0.0607 *** 
 

 

 0.0040    0.0041    

Squared term of Cont. 

Comm. Proportion 
  1.7370 ***   2.2452 *** 

  0.3967 
   

0.3959  
Cont. Comm. Proportion  -1.2371 ***   -1.4303 *** 

   0.3051    
0.3045   

Size -0.0111  -0.1921 *** -0.0969 *** 0.0157  

 0.0295  0.0496  0.0298  0.0495  
Commercial 0.0660  0.4264 *** 0.2418  0.6353 *** 

 0.1244  0.1615  0.1256  0.1612  

Leverage 0.0434  0.0194  0.0283  0.0789  

 0.1518  0.0258  0.0152  0.4257 
 

HHI_lines 0.2695 ** -0.2461  0.1760  -0.0875  

 0.1112  0.2036  0.1123  0.2032  

HHI_states 0.2010 ** 0.2178  0.3325 * 0.1970  

 0.0926  0.1352  0.0935  0.1349  
Group -0.0705  -0.0865  -0.0158  0.0129  

 0.0570  0.1000  0.0575  0.0998  
Stock 0.1668  0.5019 ** 0.1123  0.2734  

 0.1220  0.2054  0.1232  0.2050  
IndependentAgent 0.0205  0.4285  -0.4950 * -0.5326 *** 

 0.1250 
 

1.1655  0.1262  0.1651  
Broker -0.3604  1.8423  -0.4851  -0.6504 * 

 0.2204  0.3892  0.2225  0.3884  
Reinsurance 0.1864 ** 0.0197  0.1865 *** 0.1122  

 0.0755  0.1068  0.0762  0.1066  
Advertising 1.6419  2.2496 

 
0.3944  2.0335  

 1.2642  2.6642  1.2830  2.6586  
Surveys & Audits 3.6977 *** 2.8079 *** 2.2339 *** 1.2945 *** 

 1.0357  0.4574  1.0454  0.0522  
_cons 1.4237 *** 3.0944 *** 3.3002 *** 0.9470  

 0.5712  0.9812  0.5774  0.9792  
F statistic 24.34  29.02  30.23  29.79  
Prob > F 0.000  0.000  0.000  0.000  
N 18,455   9,243   18,455   9,243   
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Note: The regression is estimated using fixed-effects model. The model includes year/firm fixed effects and 

accounts for both autocorrelation and heteroscedasticity. The estimated coefficients and standard errors are 

reported in the table. The estimated coefficients of year dummies are omitted from reporting. Contingent 

Commission Indicator equals 1 if an insurer pays any contingent commissions, and 0 otherwise; SD(LossRatio) 

is the natural logarithm of the rolling standard deviation of an insurer’s future adjusted loss ratio over a three-

year period; SD(CombinedRatio) is the natural logarithm of the future rolling standard deviation of an insurer’s 

adjusted combined ratio over a three-year period; Size is the natural logarithm of total admitted assets; 

Commercial lines of business is the proportion of net premiums written in commercial lines of business; 

Leverage is the ratio of net premiums written to policyholders’ surplus; HHI_lines is a Herfindahl index of 

premiums written by business line; HHI_states is a Herfindahl index of premiums written by state; Group is 

equal to one if the insurer is a member of a group and zero otherwise; Stock insurer dummy equals one if the 

insurer is a stock company and zero otherwise; Independent agency indicator is equal to one if the insurer uses 

independent agents in distribution and zero otherwise; Broker indicator is equal to one if the insurer uses brokers 

in distribution and zero otherwise; Advertising is the ratio of advertising expenditures to net premiums written; 

Surveys & Audits  is the ratio of  expenditure on surveys and audits to net premiums written; Reinsurance is 

premiums ceded divided by direct premiums written plus reinsurance assumed. Statistical significance at the 1, 

5, and 10 percent levels are denoted by ***, **, and *, respectively. 

 

1.5.2 The Impact of Contingent Commissions Use on Underwriting Risk 

 Table 6 reports regression results for Equation (3). Consistent with H3, the 

estimated coefficients for the contingent commission indicator variable are negative and 

significant in both models. The results indicate that the use of contingent commissions is 

associated with lower fluctuations in insurers’ underwriting profits, that is, there is lower 

underwriting risk for contingent commission users compared to nonusers.  

For the control variables, larger firms are associated with a lower underwriting risk. 

This is consistent with the law of large numbers. The expected loss is more predictable as the 

insured pool tends to be larger and more diversified. The geographic-diversification variable 

is positive and significant in both models. The lines of business diversification variable is 

found to be positive and significantly related to a higher standard deviation of the adjusted 

loss ratio. The results indicate that insurers that are more diversified in lines of business 

and locations experience lower underwriting risks.  

 Insurers ceding more reinsurance are found to be associated with higher 
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underwriting risk. One possible explanation is that business where a higher loss ratio is 

expected is sold off through reinsurance. Financially distressed insurers are more likely to 

resort to reinsurance as well.28 In addition, insurers that conduct more surveys and audits 

are found to have higher underwriting risk. This finding may be explained by the fact that 

surveys and audits are conducted for more complex lines.29 

The regression results for Equation (4) are also reported in Table 6. The estimated 

coefficients for the squared term of the contingent commission proportion variable are 

positive and significant in both models. The contingent commission proportion variable 

are negative and significantly related to the underwriting risk. The results indicate that 

insurers’ underwriting risk declines with the use of contingent commissions. However, this 

impact does not continue infinitely.  

1.6 Robustness Tests: The Impact of Contingent Commissions Use on Firm 

Performance 

In regard to the argument that the use of contingent commissions could improve 

firm value, existing studies report different results, which implies that the relationship 

between firm performance and contingent commissions’ usage is complex. To examine the 

                                                 
28 A simple test is conducted by regressing reinsurance utilization on RBC ratios. The RBC ratio is calculated 

by dividing the total adjusted capital by authorized control level risk-based capital. The regression results 

indicate that insurers with high RBC ratios tend to use less reinsurance, which is consistent with the argument 

here. 

 
29 A simple test is conducted by regressing surveys and audits expenses on net premiums written in risky 

lines: workers compensation, private passenger auto liability, commercial auto liability, auto physical 

damage liability, medical malpractice, other liability, product liability and homeowners multi-peril. A 

positive and significant relationship is found between surveys and audits expenses and the risky line of 

business.  
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effect of contingent commission usage in improving firm performance in a broader way, 

other performance measures, including ROA and ROE, are also examined.  

Firm Performanceit = β0 + β1Contingent Commission Indicator𝑖𝑡 + βX𝑖𝑡 +

                                                          𝑑𝑡 + 𝑓𝑖 + εit                                                 (5) 

Firm Performanceit = β0 + β1Contingent Commission Proportion𝑖𝑡 +

                                                          β2Contingent Commission Proportionit
2 + βX𝑖𝑡 + 𝑑𝑡 +

                                                          𝑓𝑖 + εit                                                            (6) 

Equations (5) and (6) are examined using the same setting and framework 

introduced in Section 3. Firm performance is impacted by insurers’ investment activities. 

Risky investments may generate greater returns, but may also foster greater volatility in 

such returns. Thus, the investment activity variable is included as an additional explanatory 

variable in firm performance models. This study follows Browne, Carson, and Hoyt (2001) 

and defines risky investment activity as the percentage of the investment portfolio invested 

in stocks, real estate, and mortgages. 

Table 7 reports the regression results. Inconsistent with the findings of Ma, Pope, 

and Xie (2009), the use of contingent commissions is found to be associated with better 

firm performance in both the ROA model and the ROE model. The curvilinear relationship 

is also tested in the firm performance model. The estimated coefficients are significant with 

a significance level of 1%, indicating that a curvilinear relationship between contingent 

commission use and firm performance also exists.  
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Table 1-7 Impact of Contingent Commission Use on Firm Performance, 2005-2016 

Independent Variables ROA ROE 

Contingent Commission  

Indicator 

0.0039 ** 
  

0.0103 ** 
 

 
0.0015    0.0048    

Contingent Commission   -0.0801 ***   -0.2071 *** 

Proportion^2  0.0116    0.0383  

Contingent Commission 

Proportion 

 0.0854 ***   0.2235 *** 

 
0.0093 

   
0.0307 

 

Size 0.0239 *** 0.0122 *** 0.0541 *** 0.0454 *** 

 0.0011  0.0015  0.0034  0.0049  
Commercial 0.0007  0.0012  0.0160  0.0284 * 

 0.0047  0.0050  0.0145  0.0164  
Leverage -0.0176 *** -0.0175 *** -0.0475 *** -0.0489 *** 

 0.0006  0.0008  0.0018  0.0026  
HHI_lines 0.0029  0.0021  0.0005  -0.0021  

 0.0042  0.0060  0.0128  0.0197  
HHI_states 0.0083 ** -0.0022  0.0285 *** 0.0025  

 0.0035  0.0040  0.0107  0.0133  
Group -0.0013  -0.0051 * -0.0062  -0.0101  

 0.0022  0.0031  0.0067  0.0101  
Stock -0.0065  -0.0090  -0.0232 * -0.0237  

 0.0045  0.0062  0.0140  0.0204  
IndependentAgent -0.0155 *** -0.0219 *** -0.0326 ** -0.0465 *** 

 0.0046  0.0050  0.0142  0.0165  
Broker -0.0101  0.0094  -0.0323  0.0325  

 0.0080  0.0126  0.0248  0.0414  
Reinsurance 0.0014  0.0039  0.0069  0.0184 * 

 0.0028  0.0032  0.0087  0.0107  
Advertising -0.2540 *** -0.1034  -0.6475 *** -0.2974  

 0.0465  0.0767  0.1435  0.2530  
Surveys & Audits -0.1777 *** -0.2970 *** -0.4412 *** -0.6744 *** 

 0.0378  0.0628  0.1166  0.2071  
Investment -0.0382 *** -0.0356 *** -0.1108 *** -0.1168 *** 

 0.0046  0.0063  0.0140  0.0208  

_cons -0.3572 *** -0.1370 *** -0.7889 *** -0.6357 *** 

 0.0214  0.0292  0.0661  0.0964  
F Statistic  82.53  61.18  60.7  40.97  
Prob > F 0.000  0.000  0.000  0.000  
N 18,455   9,243   18,455   9,243   
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Note: The regression is estimated using fixed-effects model. The model includes year/firm fixed effects and accounts 

for both autocorrelation and heteroscedasticity. The estimated coefficients and standard errors are reported in the 

table. The estimated coefficients and standard errors are reported in the table. The estimated coefficients of year 

dummies are omitted from reporting.Contingent Commission Indicator equals 1 if an insurer pays any contingent 

commissions, and 0 otherwise; Contingent Commission Proportion is the proportion of net contingent commissions 

to net total commissions; ROA is net income divided by total admitted assets; ROE is net income divided by equity; 

Size is the natural logarithm of total admitted assets; Commercial lines of business is the proportion of net premiums 

written in commercial lines of business; Leverage is the ratio of net premiums written to policyholders’ surplus; 

HHI_lines is a Herfindahl index of premiums written by business line; HHI_states is a Herfindahl index of premiums 

written by state; Group is equal to one if the insurer is a member of a group and zero otherwise; Stock insurer dummy 

equals one if the insurer is a stock company and zero otherwise; Independent agency indicator is equal to one if the 

insurer uses independent agents in distribution and zero otherwise; Broker indicator is equal to one if the insurer 

uses brokers in distribution and zero otherwise; Advertising is the ratio of advertising expenditures to net premiums 

written; Surveys & Audits  is the ratio of  expenditure on surveys and audits to net premiums written; Reinsurance 

is premiums ceded divided by direct premiums written plus reinsurance assumed; Investment is measured as the 

percentage of the investment portfolio invested in stocks, real estate, and mortgages. Statistical significance at the 

1, 5, and 10 percent levels are denoted by ***, **, and *, respectively. 

 

1.7 Conclusion  

This study examines the relationship between contingent commission use and 

underwriting performance as well as underwriting risk using firm-level property-liability 

insurers’ data for the period 2005 to 2016. Underwriting performance is the dependent 

variable in a regression model. It is measured using the loss ratio and the combined ratio 

adjusted for contingent commission payments. The contingent commission use/ratio of 

contingent commissions to total commissions paid are variables of interest. The study also 

controls for other firm characteristics including firm size, leverage, commercial lines of 

business, diversification, reinsurance, organizational form, group membership, distribution 

system, expenditure on advertising, and expenditure on surveys and audits. The impact of 

contingent commission use on insurers’ underwriting performance and underwriting risk 

is estimated using a fixed-effects model with controls for autocorrelation and 

heteroscedasticity.  

This study finds that contingent commissions’ usage is positively associated with 
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insurers’ underwriting performance. For firms using contingent commissions, the squared 

term for the proportion of contingent commission paid to total commissions is found to be 

positive and significant while the proportion variable is negative and significant, which 

indicates a curvilinear relationship between the percentage of contingent commission use 

and insurers’ underwriting performance. The adjusted loss ratio and the adjusted combined 

ratio both decline first then increase as the proportion of contingent commission increases. 

The adjusted expense ratio increases along with the proportion of contingent commission. 

An implication is that the benefits of contingent commissions on insurers’ underwriting 

performance become smaller beyond a threshold. Insurers have to determine an appropriate 

proportion of contingent commissions, trying to strike a balance between the improved loss 

performance and the contingent commission expense. This study also finds that contingent 

commission use is negatively related to insurers’ underwriting risk, suggesting a 

significantly lower fluctuation in underwriting profits for contingent commission users 

compared to nonusers.  

This study contributes to the current literature on contingent commissions mainly 

in two ways. Firstly, a curvilinear relationship, rather than a linear relationship, is found 

between the level of contingent commission use and insurers’ underwriting performance. 

A saturation point is found to exist for contingent commission users, above which an 

increase in contingent commissions does not translate into better underwriting performance. 

Therefore, insurers have to determine an appropriate proportion of contingent commissions 

used to total commissions, depending on their individual situations. Secondly, insurers 
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using contingent commissions experience lower fluctuation and uncertainty in 

underwriting profits. Since the management of underwriting risk is one of the major aspects 

of an insurer’s business operations, the contingent commission practice can serve as one 

method to control for insurers’ underwriting risk. This should be of interest to both insurers 

and regulators. 
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CHAPTER 
 

2 IMPACT OF EXECUTIVE OVERCONFIDENCE ON CAPITAL 

STRUCTURE AND REINSURANCE PURCHASE: EVIDENCE FROM 

THE PROPERTY-LIABILITY INSURANCE INDUSTRY 

 

2.1 Introduction 

 A growing body of literature investigates the effect of managerial bias on corporate 

decision-making that cannot be fully explained by traditional finance theory. Recent 

studies have seen an important role for executive overconfidence in a wide range of 

corporate decisions, including investment, M&As, capital structure, innovation, and 

earnings management (Malmendier and Tate, 2005, 2008, 2015; Malmendier et al., 2011; 

Hirshleifer et al., 2012; Schrand and Zechman, 2012; Ahmed and Duellman, 2012).  

 Only a few studies on executive overconfidence have been conducted in the 

insurance industry. Berry-Stolzle et al. (2018) examine the relationship between executive 

overconfidence and loss-reserving practice using evidence from the U.S. property-liability 

insurance industry. They find executive overconfidence is associated with lower loss 

reserves and higher reported earnings. Han et al. (2015) investigate the effect of executive 

overconfidence on insurers’ risk-taking and performance for U.S. property-liability 

insurance firms. They find evidence that executive overconfidence is associated with lower 

risk-taking and higher firm performance.  

 This study focuses on the impact of executive overconfidence on capital structure 



72 

 

 

and reinsurance ceded using evidence from the U.S. property-liability insurance industry. 

Prior literature documents that companies with overconfident executives tend to issue less 

equity and more debt, resulting in a higher leverage ratio. This is because they believe their 

firms are undervalued by the market so that they are averse to external financing.  In 

addition, they underestimate the probability of experiencing financial difficulty, thereby 

underestimating expected bankruptcy costs.  

 Loss reserves are debt capital supplied by policyholders in insurance firms. 

Therefore, insurance firms with overconfident executives who are averse to external 

financing can raise funds by increasing premiums written, which may lead to increased 

business leverage. Insurance is a highly regulated industry, and insolvency is one of the 

major focuses of regulation. Although overconfident executives may underestimate the 

probability of insolvency and do not think high leverage is a problem, they still cannot keep 

on writing new business and letting the leverage ratio keep going up or even out-of-control 

because of regulatory pressure.  Thus, they end up ceding some premiums to reinsurers. 

Given that reinsurance and capital essentially serve as substitutes in insurance firms, ceding 

reinsurance expands insurers’ debt capacity and allows for the writing of additional 

business. In this way, insurance firms with overconfident executives should have higher 

business leverage and reinsurance utilization than their peers. 

 The purpose of this study is to examine the effect of executive overconfidence on 

insurers’ capital structure and ceded reinsurance. This study uses a sample of 37 U.S. 

publicly-traded property-liability insurance groups during the period 2002 to 2016. 
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Following prior literature (Campbell et al., 2011; Berry-Stolzle et al., 2018), this study 

measures executive overconfidence based on option-holdings and net stock purchase 

behavior of the executive. Consistent with previous findings in the non-financial industry, 

the publicly-traded property-liability insurance groups with overconfident executives are 

found to have significantly higher leverage. This study also finds that the publicly-traded 

property-liability insurance groups with overconfident executives cede more reinsurance 

than firms without overconfident executives. The positive relationship between executive 

overconfidence and ceded reinsurance is even more pronounced in firms with limited 

business capacity compared to those with ample capacity.30 This study also finds that 

insurers with overconfident executives prefer to cede reinsurance to their affiliates possibly 

due to their confidence in the quality of the business ceded. 

The remainder of the article is organized as follows. In Section 2, this article 

reviews and discusses the related literature and develops the hypotheses. The methodology 

and variable description are given in Section 3. Section 4 discusses the data utilized in the 

study. Section 5 reports the results and implications. Section 6 reports the robustness test 

results, and Section 7 concludes. 

2.2 Literature Review & Hypothesis Development 

2.2.1 Executive Overconfidence 

Biases related to overconfidence and optimism have been widely studied in the 

social and experimental psychology area for many decades (Alpert and Raiffa, 1969; 

                                                 
30 Insurers’ business capacity denotes the ability of insurers to write new business. It is measured by net 

premiums written to policyholders’ surplus in this study.  
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Fischhoff et al., 1977; Lichtenstein et al., 1982; Brenner et al., 1996; etc.). Overconfident 

people have been identified as displaying a tendency to overestimate their own knowledge, 

abilities, skills, or performance and/or believe they have access to superior information of 

higher quality and precision than others (Moore and Healy, 2008; Alicke et al., 1995; 

Svenson, 1981; etc.). The effect of overconfidence can be intensified when it is combined 

with self-attribution bias (or self-serving bias) where people take all credit for their success 

(self-enhancing bias) and blame failure on external factors (self-protecting bias) (Campbell 

and Sedikides, 1999). Overconfident people also suffer from the illusion of control. They 

underestimate risks and believe that they have control over the outcomes when they 

actually do not (Langer, 1975).  

Managerial bias studies entered the economics and finance research in the 1970s. 

A large number of studies on managerial bias have flourished in the last decades, based on 

the early work of Roll (1986), Shefrin (2001) and Heaton (2002). Prior literature finds that 

the level of overconfidence is higher when people are dealing with more complex tasks or 

problems and are significantly lower and even disappear when dealing with easy questions 

(Fischhoff et al., 1977; Lichtenstein et al., 1982). Since corporate decisions are mainly 

complex and feedback is relatively slow and unclear, it is plausible to believe that top 

managers and entrepreneurs can display overconfidence bias.  

Recent studies have seen an important role for executive overconfidence in 

investment and financial decisions. Malmendier and Tate (2005) aims to demonstrate the 

distortionary power of overconfidence in corporate investments. They implement an OLS 



75 

 

 

estimation on a sample of 477 large U.S. firms from 1980 to 1994. This study defines 

executives as overconfident if they exercise options later than the optimal date, hold their 

options until expiration, or increase stock holdings of their firms. They find that executive 

overconfidence can partially explain corporate investment distortions. Overconfident 

executives tend to overinvest when there are abundant internal funds and may pass over 

projects with positive NPV when external financing is required. This finding is especially 

strong in equity-dependent firms. Malmendier and Tate (2015) extend this work and find 

that the investments of overconfident executives are also more sensitive to the availability 

of internal cash flow compared to that of more rational executives.  

In the same vein, Malmendier and Tate (2008) examine the effect of executive 

overconfidence on merger and acquisition (M & A) activities. They conduct logit 

regressions to investigate whether firms with overconfident executives are more likely to 

conduct acquisitions. They also test market reactions to the announcement of the merger 

bid. The cumulative abnormal return of the acquiring firm’s stock is calculated over a three-

day event window around the announcement day, and a linear regression is implemented 

to test whether the negative contribution of overconfidence to cumulative abnormal returns 

holds for these firms.  They find that overconfident executives conduct more acquisitions 

than peers in firms with abundant internal resources and that the average values created 

from M & As are significantly lower.  

Hirshleifer, Low and Teoh (2012) find that overconfident executives are better at 

transforming external growth opportunities into firm value, and this positive effect on 
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innovation is more pronounced in innovative industries. This argument provides one 

explanation for why firms would choose to hire overconfident executives.  

Another stream of research on executive overconfidence is from the perspective of 

financial reporting. Schrand and Zechman (2012) link managerial overconfidence to 

financial fraud and misreporting. They find that companies with overconfident executives 

are more likely to be listed in AAERs (Accounting and Auditing Enforcement Releases). 

Firms listed in AAERs are basically under investigation in regard to intentional fraud or 

misreporting in financial statements by executives. Ahmed and Duellman (2012) 

investigate how managerial overconfidence is associated with accounting conservatism.31 

They argue that overconfident executives are likely to recognize profits more quickly due 

to their overestimation of the future returns of a firm’s projects. Empirical evidence 

supporting their argument is found in their study. They also find external monitoring does 

not mitigate this effect. Hribar and Yang (2016) examine the impact of executive 

overconfidence on management forecasts. They find evidence to support their argument 

that overconfident executives are more likely to issue management forecasts, and the 

amount of optimism is significantly higher than for firms without overconfident executives. 

They also find that conditional on issuing a range forecast, overconfident executives are 

more likely to issue forecasts with narrower ranges. 

                                                 
31 Accounting conservatism is interpreted by the rule “anticipate no profits but anticipate all losses” (Bliss, 

1924). Ahmed and Duellman (2012) conduct this study based on both conditional and unconditional 

conservatism. They use two measures of conditional conservatism, one based on Basu’s (1997) asymmetric 

timeliness measures and the other based on Khan and Wat’s (2009) G-score and C-score measures. They also 

use two measures of unconditional conservatism. One is an accrual-based measure, and the other one 

measures the difference between cash flow skewness and earnings skewness (Givoly and Hayn, 2000). 
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2.2.2 Executive Overconfidence and Capital Structure 

In 1958, Modigliani and Miller first empirically examine and prove the irrelevance 

theorem of capital structure after making several assumptions. A large amount of studies 

on capital structure have been conducted since then. Initially, researchers investigated 

whether firms actively managed their capital structures in the traditional finance area and 

several famous theories have arisen.  

The tradeoff theory predicts that firms have optimal capital structures by trading 

the benefits of holding capital with the costs of holding capital. In contrast, the pecking 

order theory predicts that firms do not have optimal capital structures. It states that firms 

prefer retained earnings as the main source of financing and then turn to debt financing if 

retained earnings are not sufficient. Issuing new equities is only the last choice (Myers, 

1984; Donaldson, 1961).  

The market timing hypothesis is stated in Baker and Wurgler (2002). This study 

investigates whether past market valuations affect capital structure through net equity 

issues, and whether this influence of past market valuations on capital structure is persistent. 

They conduct both OLS regressions and Fama-MacBeth regressions using a sample of 

COMPUSTAT firms between 1968 and 1999 for which they can determine the IPO date.32 

They document that capital structure is the cumulative outcome of past attempts to sell 

overpriced equity shares.  

Welch (2004) investigates whether firms adjust the debt ratios to a target ratio, or 

                                                 
32 The Fama-MacBeth regression is used to estimate parameters for asset pricing models such as the Capital 

Asset Pricing Model (CAPM). 
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let debt ratios fluctuate with stock prices. They conduct Fama-MacBeth regressions on a 

sample of publicly traded U.S. corporations over the period 1962 to 2000. They conclude 

that over reasonably long time frames, the stock price effects show considerable 

importance in explaining market-value debt-equity ratios. Their findings also suggest that 

other proxies identified in previous literature to have an impact on capital structure occur 

only because they are “correlated with omitted dynamics caused by stock price changes” 

(p.126). This is known as the inertia hypothesis of capital structure.  

Mixed results from empirical tests on different theories have appeared in the 

finance literature. However, in the insurance industry, both theoretical and empirical results 

provide support for the tradeoff theory (Cheng and Weiss, 2012; Shim, 2010; Cummins 

and Danzon, 1997).  

  Executive overconfidence and optimism have been introduced in analyzing capital 

structure by behavioral finance researchers in recent decades. Heaton (2002) provides a 

managerial optimism model to examine capital structure by linking managerial optimism 

and the benefits and costs of free cash flow. This study states that optimistic managers 

believe their firms are undervalued by the market so they may let projects with positive net 

present values pass by if external financing is needed. This conclusion is consistent with 

the pecking order theory and is more pronounced with more optimistic managers. 

Hackbarth (2008) extends the traditional tradeoff model of capital structure by considering 

managerial traits. The model shows that overconfident or optimistic managers choose 

higher debt ratios because they underestimate the probability of experiencing a financial 
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crisis, thereby underestimating expected bankruptcy costs. Biased managers may follow a 

pecking order or a reverse pecking order, depending on how they are biased.  

Empirical evidence has been found in related studies. Malmendier, Tate and Yan 

(2011) demonstrate the explanatory power of managerial traits in corporate financing 

decisions. They conduct OLS regressions to estimate the effect of managerial 

overconfidence on executives’ choice between equity and debt. They find overconfident 

executives issue more debt relative to equity than rational executives given that they have 

access to external financing. A tobit model is also estimated to investigate the relation 

between executive overconfidence and debt conservatism. Overconfidence also predicts a 

preference for internal over external finance. Thus, they argue that even though 

overconfident executives choose debt over equity, they still may not issue enough debt to 

take full advantage of the tax benefits of debt. Strong empirical evidence is found that 

supports their conclusion. 

Barros and Silveira (2007) investigate the relation between a firm’s capital structure 

and managerial optimism and overconfidence. They estimate a system GMM model on a 

sample of Brazilian firms listed in the Sao Paulo Stock Exchange for the period 1998 to 

2003. Since entrepreneurs are more likely to display overconfidence than hired executives, 

the study employs a new proxy for managerial optimism/overconfidence by identifying 

whether the manager is the founder of the firm or not, in addition to the shares-holding-

based overconfidence measure. They find that managerial overconfidence is associated 

with a higher leverage ratio. Rihab and Lotfi (2016) and Oliver (2005) also report a positive 
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association between executive overconfidence and debt ratios.  

2.2.3 Executive Overconfidence, Insurance Company Investment and Reinsurance 

Demand 

Prior literature provides considerable evidence supporting overconfident 

executives’ aversion to external financing. Conditional on having access to, as well as need 

for, external financing, overconfident executives issue more debt and less equity than peers. 

Things get even more interesting in the insurance market. In insurance companies, loss 

reserves are debt capital supplied by policyholders, and these are the most important 

liability item in insurers’ balance sheets (Cummins and Weiss, 2016). If insurers need 

external financing, but it is unfavorable to issue equity, they can just raise funds by 

increasing investment (premiums written). However, insurers cannot increase premiums 

written infinitely because this may lead to increased insolvency risk. The product market 

will react with a reduction in insurance demand or a decrease in the price policyholders are 

willing to pay for insurance, while a higher insolvency risk will attract the attention of 

regulators. 

Insurance is a highly regulated industry, and solvency is a main focus of regulators. 

The NAIC Insurance Regulatory Information System (IRIS) provides an integrated 

approach to assist state regulators to analyze insurers’ financial health, including 13 

financial ratio tests (NAIC, 2017). The NAIC suggests that the net premiums written to 

policyholders’ surplus ratio (the commonly used business leverage ratio for insurers) to be 

three or less for property-liability insurers. This requirement limits insurers’ capacity to 
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write new business. The NAIC adopted the Financial Analysis Solvency Tools (FAST) in 

1993 after an insolvency spike in the 1980s. FAST contains a ratio analysis based on more 

than 25 financial ratios from annual statement data. It also has an important component 

consisting of a set of profile reports that analyze an insurer's financial statement in 

numerous aspects over a five-year period. The FAST is more difficult to game, so it has 

largely replaced the IRIS. 

However, overconfident executives of insurance companies still have other choices. 

Purchasing and ceding reinsurance are capital structure decisions. Reinsurance and capital 

serve as substitutes in insurance firms (Mankai and Belgacem, 2015; Shiu, 2011). 

According to prior literature (Cole et al., 2011; Cummins et al., 2008), reinsurance can 

increase insurers’ surplus and capacity and limit specific risk taking, thereby reducing 

insolvency risk. Moreover, the optimal use of reinsurance could improve firm value by 

reducing the cost of capital and increasing underwriting returns. Thus, insurance firms with 

overconfident executives who need external financing may write more business compared 

to those without overconfident executives which will result in higher leverage ratios.  And 

then they may cede extra premiums to reinsurers to reduce the insolvency risk. This leads 

to the following hypotheses: 

H1: Overconfident executives of U.S. publicly-traded property-liability insurance 

groups write relatively more business and have higher leverage than their peers. 

 

H2: Overconfident executives of U.S. publicly-traded property-liability insurance 

groups cede more reinsurance than their peers. 

 

The requirement that the net premiums written to policyholders’ surplus ratio 
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should be three or less for property-liability insurers limits insurers’ capacity to write new 

business. Thus, the higher the leverage ratio an insurer has, the closer the insurer is to 

breaking the rule, and the more premiums are needed to cede to reinsurers so as not to 

attract the attention of regulators. Therefore, the positive relationship between executive 

overconfidence and ceded reinsurance will be even stronger when insurers have higher 

business leverage ratios. This leads to the following hypothesis: 

H3: The positive relationship between executive overconfidence and ceded 

reinsurance is more pronounced for insurers with limited business capacity than 

those with sufficient business capacity in U.S. publicly-traded property-liability 

insurance groups. 

 

Publicly-traded property-liability insurance groups can engage in reinsurance 

transactions with both affiliated and unaffiliated reinsurers. They may cede premiums to 

affiliates for a lower cost, or cede to non-affiliates for better risk diversification or to obtain 

real services. Powell and Sommer (2007) find that internal and external reinsurance are not 

perfect substitutes for affiliated insurers, and the choice between internal and external 

reinsurance is driven by different reasons. For example, the expected costs of bankruptcy 

and investment incentives play an important role in determining the amount of both internal 

and external reinsurance ceded, while external reinsurance is more related to mitigating 

catastrophe risks than internal reinsurance. 

Overconfident executives tend to overestimate their knowledge and abilities in 

controlling an event’s result. They may overestimate the quality of the business they write 

and cede to reinsurers. If overconfident executives believe that the business they are going 

to cede is of high-quality and they have a choice between internal reinsurance and external 
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reinsurance, they may prefer to cede the business to affiliates to share benefits within the 

group. This leads to the following hypothesis: 

H4: Overconfident executives of U.S. publicly-traded property-liability insurance 

groups cede more reinsurance to affiliates than their peers. 

 

2.3 Methodology & Variables 

2.3.1 Executive Overconfidence Measures 

2.3.1.1 OC67 Calculation 

 An executive’s compensation usually consists of a large amount of granted options 

and stocks. These options offer the executive the right to buy firm stock at the grant price. 

The time to expiration of the executive options is typically ten years, and the options can 

be fully exercised after the vesting period, which is usually four years in the United States. 

Executive options are non-tradeable. Executives are prohibited from perfectly hedging the 

risks associated with executive options. Firms also have restrictions on sale of stock by 

executives. In addition, the human capital of executives are invested in the firm. Thus, 

executives are highly exposed to firm specific risk.  

Rational executives will exercise executive options once they are vested and sell 

the firm stocks from exercising options immediately to diversify their investment portfolio. 

However, overconfident executives overestimate their firm value and believe that the 

market is pricing their firm too low. Therefore, overconfident executives tend to postpone 

exercising their options or even buy more shares of firm stock in order to benefit from 

future increases in stock price. Thus, the first measure of executive overconfidence used in 
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this study is based on the information regarding executive option holdings for the U.S. 

publicly-traded property-liability insurance firms. 

Hall and Murphy (2002) employ a certainty-equivalence framework and find that 

risk-averse executives should exercise their options once the options are 67% in the money 

(i.e., stock price exceeds the exercise price by more than 67%). Malmendier and Tate (2005) 

follow this framework and use 67% as the cutoff point for an executive overconfidence 

measure. Since I do not have access to their data set which includes detailed information 

on stock ownership and option packages for each executive in each firm/year, this study 

follows Campbell et al. (2011) to compute the average moneyness of the executive’s option 

for each year using data from ExecuComp; then these data are used to construct executive 

overconfidence measures.  

First, the total realizable value of the exercisable options (ExecuComp variable: 

OPT_UNEX_EXER_EST_VAL) is divided by the number of exercisable options held by 

the executive (ExecuComp variable: OPT_UNEX_EXER_NUM) to obtain the average 

realizable value per option. Second, the calculated average realizable value of the option is 

subtracted from the stock price at the fiscal year end (ExecuComp variable: PRCCF) to get 

the estimated strike price of the options. Last, the average moneyness of the options equals 

the estimated strike price divided by the stock price at the fiscal year end (ExecuComp 

variable: PRCCF). An executive is defined as overconfident if he holds an option that is at 

least 67% in the money twice during the sample period. Following Malmendier and Tate 

(2005), this study views overconfidence as a persistent trait. Therefore, consistent with 
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Malmendier and Tate (2005), Campbell et al. (2011), and Ahmed and Duellman (2013), an 

executive is classified as overconfident in the first year he exhibits the overconfident 

behavior and continues to be classified as overconfident for the remainder of the sample. 

An indicator variable OC67 is used, and it equals 1 if the executive is overconfident and 

zero otherwise. 

2.3.1.2 Purchase Calculation 

Given that top executives are highly exposed to their firm’s idiosyncratic risk and 

are restricted from selling firm stock, rational executives should decrease share holdings 

of their firm to diversify their personal portfolio. However, overconfident executives 

overestimate the returns of firm projects and believe that the stock price will increase in 

the future. Therefore, overconfident executives will purchase even more shares of their 

firms in order to benefit from increasing stock price in the future. Following Campbell et 

al. (2011) and Ahmed and Duellman (2013), this study constructs a second executive 

overconfidence measure based on stock purchase behavior. An executive is defined as 

overconfident if the net shares purchased is in the top quintile of the distribution of all 

executives and this purchase increases their ownership in the firm by 10% during the year.33 

Shares owned excluding options by the executive (ExecuComp variable: 

SHROWN_EXCL_OPTS) is used to calculate this measure. An indicator variable 

Purchase is used; and it equals 1 if the executive is overconfident and zero otherwise. As 

                                                 
33 For example, assume an executive owns 10% of firm stock in the previous year. The net shares purchased 

this year ranks in the top 20% of the distribution of all executives, and this purchase increases the executive’s 

ownership in the firm to at least 11%. Then the executive is defined as overconfident. 
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with the option-based overconfidence measure, an executive is classified as overconfident 

in the first year he exhibits the overconfident behavior and continues to be classified as 

overconfident for the remainder of the sample.  

2.3.2 Methodology  

A feasible generalized least square (FGLS) model is utilized which accounts for 

both autocorrelation and heteroscedasticity.34 All independent variables are lagged one 

term to eliminate any simultaneity problem.35 

To test H1, Equation (1) is estimated with the following specification: 

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒it = β0 + β1Executive Overconfidence𝑖(𝑡−1) + β2X𝑖(𝑡−1) + 𝑑𝑡 + 𝑔𝑖 +

                                         εit                                                                                                  (1)  

where Leverage=net premiums written to policyholders’ surplus; 

 Executive Overconfidence=1 if executive holds an executive option that is at least 

67% in the money twice during the sample period (OC67); or if the net shares purchased 

is in the top quintile of the distribution of all executives, and this purchase increases the 

ownership in the firm by 10% during the year (Purchase); 

 

 X=a vector of firm-specific factors that are hypothesized to affect an insurer’s 

leverage; 

 

 d= year-fixed effects;  

                                                 
34 Several tests were conducted. Breusch-Pagan tests reject the hypothesis of no heteroscedasticity. The 

Wooldridge (2002) test is also conducted, and the hypothesis of no autocorrelation in the time series is also 

rejected. Both autocorrelation and heteroscedasticity are adjusted for in this study. The Hausman test rejects 

the null hypothesis of no fixed effects in the capital structure model so that group-fixed effects are included 

in the capital structure model. But the test cannot reject the null hypothesis of no fixed effects in the 

reinsurance model so that group-fixed effects are not included in the reinsurance model.   

 
35 The current value of the executive overconfidence variable is also tested in the study. The results are 

consistent with the regression results estimated using the lagged term. 
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g= group-fixed effects;  

 ε=random error term; 

 subscript i=insurance group; and 

 subscript t=year. 

 The coefficient of interest is β1. A positive and significant β1 is consistent with H1, 

indicating that overconfident executives write more business which results in higher 

leverage ratios than their peers. 

Firm-specific independent variables are included in the model and these generally 

follow the previous literature. These variables include firm size, business-line 

diversification, geographical diversification, reinsurance usage, business complexity, and 

the RBC ratio. 

Firm size is measured as the natural log of a firm’s total admitted assets. Large 

firms have economies of scale in risk management. They tend to have a better qualitative 

and geographical allocation of risks and hold comparably less capital than small firms. In 

addition, they can raise funds in the short-run at a lower price because lower information 

asymmetry exists between managers and potential investors (Smith, 1977). Thus, large 

firms can hold relatively less capital than small firms. Therefore, large firms are expected 

to have higher leverage ratios.  

To control for the effect of diversification on an insurer’s leverage, two Herfindahl 

index variables are included: a geographic Herfindahl-Hirschman Index (HHI) and a line-
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of-business HHI.36 The two Herfindahl indexes are based on net premiums written by lines 

of business and states, respectively. They take values ranging from zero to one. A higher 

value of the index indicates a higher level of business concentration. A greater level of 

diversification enables insurers to better respond to a loss shock that occurs in a single line 

of business or geographic location. Insurers that are more diversified in either lines of 

business or locations are better at diversifying risks internally, thereby reducing insolvency 

risks. Other things being equal, more diversified insurers tend to have higher business 

capacity and therefore can write more business, resulting in higher business leverage. Thus, 

negative signs for both diversification variables are expected in the leverage regression. 

Reinsurance is defined as premiums ceded divided by direct premiums written plus 

reinsurance assumed. Purchasing reinsurance is a capital structure decision. Under the 

renting capital hypothesis, reinsurance is typically considered as a substitute for capital in 

insurance firms (Mankai and Belgacem, 2015; Shiu, 2011). Insurers “rent” capital from 

reinsurers, which reduce the required capital on their balance sheets. Thus, a positive sign 

for the reinsurance variable is expected according to the renting capital hypothesis.  

Business complexity is defined following Regan and Kleffner (2010) by the 

percentage of net premiums written in long-tail business, including workers’ compensation, 

private passenger auto liability, commercial auto liability, auto physical damage liability, 

commercial multi-peril, homeowners multi-peril, and inland marine insurance. Cummins and 

                                                 
36 They are calculated as: HHI_Lines = ∑ 𝑠𝑖

𝑁
𝑖=1  and HHI_Geo = ∑ 𝑠𝑗

𝑀
𝑗=1 , where 𝑠𝑖 = the proportion of net 

premiums written in line i divided by total premiums; and 𝑠𝑗 = the proportion of net premium written in state 

j divided by total premiums. 
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Nini (2002) note that firms with a greater proportion of business in long-tail lines may have 

a tendency to exhibit opportunistic behavior.  A lower level of capital may limit the amount 

of free cash available for managers to pursue their own interests. In addition, a higher level 

of leverage increases the probability of bankruptcy, making it costly for managers to pursue 

private interest.  To discourage management from such behavior, firms with a greater 

proportion of business in long-tail lines should maintain a higher level of leverage. 

However, a higher loss volatility is associated with long-tail business, and this may limit 

insurers’ capacity to write new business. Thus, the sign for the long-tail risk variable is 

ambiguous.  

The RBC ratio is calculated by dividing the total adjusted capital by authorized 

control level risk-based capital. This study defines the RBC ratio as a categorical variable 

by truncating it into five levels according to the “RBC Level” defined by the NAIC. 37  

Since risk-based capital requirements are imposed at the firm level, an average RBC ratio 

weighted by total admitted assets in a given group is used to build this variable. Risk-based 

capital requirements were introduced by the NAIC in 1994 for property-liability insurers 

to ensure a minimum level of capital adequacy for insurance companies. The risk-based 

capital represents the theoretical amount of capital needed to absorb the risks in running 

the business, and it is a regulatory measure of a firm’s financial strength. An RBC ratio 

                                                 
37  “ ‘RBC Level’ refers to an insurer’s Company Action Level RBC, Regulatory Action Level RBC, 

Authorized Control Level RBC, or Mandatory Control Level RBC where: (1) ‘Company Action Level RBC’ 

means, with respect to any insurer, the product of 2.0 and its Authorized Control Level RBC; (2) ‘Regulatory 

Action Level RBC’ means the product of 1.5 and its Authorized Control Level RBC; (3) ‘Authorized Control 

Level RBC’ means the number determined under the risk-based capital formula in accordance with the RBC 

Instructions; (4) ‘Mandatory Control Level RBC’ means the product of .70 and the Authorized Control Level 

RBC.” (NAIC Model Laws, Regulations, Guidelines and Other Resources, 2012, p.315-2) 



90 

 

 

greater than one means that the firm holds sufficient capital relative to the amount required 

by regulation. Insurers with sufficient capital may increase premiums written in the 

following year, resulting in a higher leverage ratio in the next period. Thus, a positive 

relationship between the leverage ratio and RBC ratio is expected. 

To test H2, Equation (2) is estimated with the following specification: 

 𝑅𝑒𝑖𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒it = β0 + β1Executive Overconfidence𝑖(𝑡−1) + β2X𝑖(𝑡−1) + 𝑑𝑡 +

                                                εit                                                                                             (2) 

where Reinsurance= premiums ceded divided by direct premiums written plus reinsurance   

assumed; 

 

 Executive Overconfidence=1 if executive holds an executive option that is at least 

67% in the money twice during the sample period (OC67); or if the net shares purchased 

is in the top quintile of the distribution of all executives, and this purchase increases the 

ownership in the firm by 10% during the year (Purchase); 

 

 X=a vector of firm-specific factors that are hypothesized to affect an insurer’s 

reinsurance demand; 

 

 d=year-fixed effects;  

 ε=random error term; and 

the subscripts are defined as before.  

 The coefficient of interest is β1. A positive and significant β1 is consistent with H2, 

indicating that overconfident executives cede more reinsurance than their peers. 

Firm-specific factors included in the model that are hypothesized to affect 

reinsurance demand as control variables generally follow the previous literature. These 

variables include firm size, business leverage, business-line diversification, geographical 

diversification, a tax effect, and business complexity. 
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Firm size is measured as the natural logarithm of a firm’s total admitted assets. 

Numerous studies find that firm size is negatively related to reinsurance demand (Powell 

and Sommer, 2007; Cummins, Feng, and Weiss, 2012; Mankai and Belgacem, 2016). Small 

firms have a higher demand for reinsurance to expand their underwriting capacity for two 

reasons. First, bankruptcy costs are not proportional to firm size (Warner, 1977) so the 

costs of raising external funds are higher for small firms. Second, small firms realize less 

economies of scale and scope so they have a lower degree of internal diversification for 

risks compared to large firms. Thus, a negative relationship is expected between 

reinsurance demand and firm size. 

Leverage is measured as the ratio of net premiums written to policyholders’ surplus. 

Firm leverage affects reinsurance demand in two ways. Insurers with higher leverage ratios 

are exposed to higher insolvency risk and therefore higher expected bankruptcy costs. The 

costs of raising external funds are higher for them. Reinsurance essentially serves as a 

substitute for capital. Thus, highly leveraged insurers could purchase more reinsurance to 

reduce insolvency risk (Shiu, 2011; Garven and Lamm-Tennant, 2003; Mankai and 

Belgacem, 2016).  

In addition, firms with risky debt in their capital structure may pass up projects with 

positive net present value because the benefits go to bondholders rather than shareholders 

(Myers, 1977). Mayers and Smith (1987) find that purchasing insurance can mitigate this 

problem by lowering the effect of large unexpected losses. Similarly, insurers can control 

the underinvestment problem through purchasing reinsurance. Therefore, highly leveraged 
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insurers have a higher demand for reinsurance because of both high insolvency risk and 

high investment incentives. Thus, a positive relationship is expected between reinsurance 

demand and firm leverage. 

To control for the effect of diversification on insurers’ demand for reinsurance, two 

Herfindahl index variables are included: a geographic Herfindahl-Hirschman Index (HHI) 

and a line-of-business HHI.  The purchase of reinsurance enables insurers to get access to 

real services of the reinsurer, which include assistance in pricing, underwriting, and 

exposure management. These are realized through superior expertise and economies of 

scale of reinsurers (Mayers and Smith, 1982, 1990; Berger et al., 1992). Insurers that are 

highly diversified in either lines of business or locations may depend more on reinsurance 

for real services. Thus, a more business or geographically-diversified insurer may demand 

more reinsurance from the perspective of the real service hypothesis. This would lead to a 

negative coefficient for this variable. 

However, insurers that are diversified in either lines of business or locations may 

have a higher level of internal risk diversification. Therefore, they may have a lower 

demand for reinsurance. In contrast, high business line or geographically-concentrated 

insurers may have a higher motivation to purchase reinsurance because they have a stronger 

need to diversify specific types of risk. Thus, a more business line or geographically-

concentrated insurer may demand more reinsurance from the perspective of the risk 

diversification theory. Consequently, the signs for both diversification variables are unclear.  
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A tax effect is measured by the ratio of tax exempt investment income to total 

investment income. Following Powell and Sommer (2007), tax exempt investment income 

is calculated as bond interest exempt from federal tax plus 70% of dividends received from 

common and preferred stock. Tax provisions are found to have a great impact on 

reinsurance demand in numerous studies. Mayers and Smith (1990) document that the 

volatility of insurers’ pretax earnings can be lowered through purchasing reinsurance, 

leading to a lower expected tax liability.38 Garven and Louberge (1996) develop a model 

that indicates insurers use reinsurance to achieve the optimal allocation of tax shield 

benefits. Powell and Sommer (2007) find insurers with more tax-favored securities tend to 

purchase more internal reinsurance when the cost of internal reinsurance is less than the 

expected cost of not realizing the tax shield benefits provided by the tax-favored securities.  

Insurers may deduct incurred losses from pre-tax income. Insurers may not be able 

to fully recognize the tax shield provided by the tax-favored assets if large unexpected 

losses more than offset an insurer’s earned premium income. Ceding reinsurance can 

reduce the probability of large unexpected losses. Insurers with a large amount of tax-

favored assets may have higher incentives to cede reinsurance if the cost of reinsurance is 

less than the expected cost of not realizing the tax shield benefits provided by the tax-

                                                 
38 The tax provisions imply a convex tax function for low levels of taxable income and a linear function for 

taxable income above $18,333,333, according to IRS form 1120pc. Insurance firms are typically on the 

convex portion of the tax schedule, which means that insurers’ expected tax liabilities are greater than the tax 

liabilities calculated using their expected pretax income (E[Tax]>Tax(E[Income]). Thus, lowering the 

volatility of insurers’ pretax earnings can lower the expected tax liability (Powell and Sommer, 2007). 
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favored securities. Thus, a positive relationship is expected between reinsurance demand 

and the tax effect variable. 

A business complexity variable is included to control for the differences in expected 

size, timing and volatility in cash flows for different risks. Insurers with higher business 

complexity may depend more on reinsurance for real services. Thus, a positive relationship 

is expected between reinsurance demand and the business complexity variable. According 

to Mayers and Smith (1990) and Powell and Sommer (2007), the explanatory power of 

their models is improved significantly after controlling for business complexity.  

To test H3, Equation (2) is re-estimated by including an interaction term for the 

executive overconfidence indicator and the business leverage ratio. A positive and 

significant estimated coefficient of the interaction term is consistent with H3, which 

suggests that the positive relationship between executive overconfidence and reinsurance 

demand is more pronounced for insurers with limited business capacity than those with 

ample business capacity. 

To test H4, Equation (2) is re-estimated with the difference between internal 

reinsurance utilization and external reinsurance utilization as dependent variables. The 

internal reinsurance utilization is measured as the ratio of reinsurance ceded to affiliates to 

the sum of direct business and reinsurance assumed. External reinsurance utilization is 

calculated as the ratio of reinsurance ceded to non-affiliates to the sum of direct business 

and reinsurance assumed. A positive sign is expected according to H4.  
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Table 2-1 Summary Statistics, 2002-2016 

  Full Sample 
  (N=1,658 ) 

   mean  
 Std. 

Dev. 
min max 

OC67 0.3918 0.4883 0.0000 1.0000 

Purchase 0.1545 0.3615 0.0000 1.0000 

Leverage 1.1296 0.8092 0.2255 2.9978 

Reinsurance 0.2053 0.2605 0.0010 0.8820 

Internal_Reinsurance 0.0710 0.1607 0.0000 0.6355 

External Reinsurance 0.1343 0.1766 0.0015 0.6512 

Firm Size 22.2594 1.2710 18.2860 25.3293 

HHI_Lines 0.3953 0.3374 0.0886 1.0000 

HHI_Geo 0.1310 0.1524 0.0001 1.0000 

Busines Complexity 0.5048 0.3846 0.0000 1.0000 

RBC Ratio 4.5792 1.1748 1.0000 5.0000 

Tax Effect 0.4249 0.2275 0.0000 0.8989 

Note: OC67 equals 1 if an executive is defined as overconfident based on the option-based measure, and 0 

otherwise; Purchase equals 1 if an executive is defined as overconfident based on the shares-purchase-based 

measure, and 0 otherwise; Leverage is measured as net premiums written to policyholders’ surplus; 

Reinsurance is defined as the ratio of reinsurance ceded to direct premiums and reinsurance assumed; 

Internal_Reinsurance is defined as the ratio of reinsurance ceded to affiliates to direct premiums and 

reinsurance assumed; External_Reinsurance is defined as the ratio of reinsurance ceded to non-affiliates to 

direct premiums and reinsurance assumed; Firm Size is the natural log of total admitted assets; HHI_Lines 

is a Herfindahl index of premiums written by business line; HHI_Geo is a Herfindahl index of premiums 

written by state; Business complexity is measured by the percentage of net premiums written in the risky 

lines: workers’ compensation, private passenger auto liability, commercial auto liability, auto physical 

damage liability, commercial multi-peril, homeowners multi-peril, and inland marine insurance; RBC Ratio 

is measured as a categorical variable which consists of five levels according to “RBC Level” defined by the 

NAIC; Tax Effect is measured by the ratio of the tax exempt investment income to total investment income. 

Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * respectively. 
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Table 2-2 Univariate Differences, 2002-2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Note: This table provides t-tests for variables used in the estimation between firms with and without 

overconfident executives. Panel A reports univariate comparisons based on OC67 while Panel B reports 

results based on Purchase. OC67 equals 1 if an executive is defined as overconfident based on the option-

based measure, and 0 otherwise; Purchase equals 1 if an executive is defined as overconfident based on the 

shares-purchase-based measure, and 0 otherwise; Leverage is measured as net premiums written to 

policyholders’ surplus; Reinsurance is defined as the ratio of reinsurance ceded to direct premiums and 

reinsurance assumed; Internal_Reinsurance is defined as the ratio of reinsurance ceded to affiliates to direct 

premiums and reinsurance assumed; External_Reinsurance is defined as the ratio of reinsurance ceded to 

Panel A 
 OC67=0 OC67=1  

 ( N= 1,004 ) ( N=654 )  

  mean 
 Std. 

Dev. 
mean 

 Std. 

Dev. 
diff. 

Leverage 1.3192 2.4919 1.4395 2.3051  

Reinsurance 0.1816 0.2692 0.2421 0.2420 *** 

Internal_Reinsurance 0.0527 0.1475 0.0994 0.1756 *** 

External Reinsurance 0.1288 0.2051 0.1427 0.1191   

Firm Size 22.2944 1.3296 22.2050 1.1732  

HHI_Lines 0.4330 0.3556 0.3368 0.2978 *** 

HHI_Geo 0.1298 0.1595 0.1329 0.1408  

Busines Complexity 0.5072 0.3997 0.5011 0.3600  

RBC Ratio 4.7797 0.8489 4.4500 1.3280 *** 

Tax Effect 0.4173 0.2376 0.4367 0.2104 * 

Panel B 
 Purchase=0 Purchase=1  

 ( N= 1,413 ) ( N=245)  

  mean 
 Std. 

Dev. 
mean 

 Std. 

Dev. 
diff. 

Leverage 1.1788 0.5658 1.1311 0.6215  

Reinsurance 0.1912 0.2318 0.2826 0.3726 *** 

Internal_Reinsurance 0.0674 0.1576 0.0906 0.1755 ** 

External Reinsurance 0.1237 0.1314 0.1920 0.3221 *** 

Firm Size 22.2522 1.2567 22.2986 1.3487  

HHI_Lines 0.4585 0.3607 0.3838 0.3317 *** 

HHI_Geo 0.1330 0.1540 0.1202 0.1432  

Busines Complexity 0.4504 0.3927 0.5147 0.3823 *** 

RBC Ratio 4.6172 1.1210 4.3713 1.4188 *** 

Tax Effect 0.4299 0.2247 0.3973 0.2406 ** 
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non-affiliates to direct premiums and reinsurance assumed; Firm Size is the natural log of total admitted 

assets; HHI_Lines is a Herfindahl index of premiums written by business line; HHI_Geo is a Herfindahl 

index of premiums written by state; Business complexity is measured by the percentage of net premiums 

written in the risky lines: workers’ compensation, private passenger auto liability, commercial auto liability, 

auto physical damage liability, commercial multi-peril, homeowners multi-peril, and inland marine insurance; 

RBC Ratio is measured as a categorical variable which consists of five levels according to “RBC Level” 

defined by the NAIC; Tax Effect is measured by the ratio of the tax exempt investment income to total 

investment income. Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * 

respectively. 

 

2.4 Data 

This study utilizes U.S. publicly-traded property-liability insurance groups’ data 

obtained from the merged database of the National Association of Insurance 

Commissioners’ (NAIC) annual statements and the ExecuComp database from 2002 to 

2016.39 ExecuComp is utilized to access data for constructing the executive overconfidence 

measures. All other financial data are obtained from the NAIC database.  

The initial sample includes 3,121 executive-group-year observations of option 

holdings and shares owned from the ExecuComp database for 57 U.S. publicly-traded 

property-liability insurance groups. This study uses data on option holdings and shares owned 

by executives listed in the ExecuComp database (e.g., C-level executives, president, vice-

president and executive of subsidiaries). Moreover, this study follows Malmendier and Tate 

(2005) by requiring executives to have at least five years’ data for option holdings and shares 

owned. Then this dataset is merged with the financial data from the NAIC.  

A number of screens are imposed before estimating the models. Insurers that 

reported non-positive numbers for total admitted assets, liabilities, surplus or net premiums 

written are excluded. Another step in the sample selection process is to exclude insurers 

                                                 
39 This study uses insurers’ data with company code lower than 10000. 
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with missing data for any of the dependent or independent variables used in the models. 

The final sample is an unbalanced panel dataset including 1,658 executive-year 

observations for 37 U.S. publicly-traded property-liability insurance groups. The sample 

represents about 50.83% of net premiums written by property-liability stock insurers. 

Leverage is winsorized at the 1% and 99% levels in order to reduce outliers’ influence in 

estimation. 

            The summary statistics for the dependent and independent variables are provided 

in Table 1. Approximately 39.18% of the executive-year observations are identified as 

having overconfident executives when using OC67 as the overconfidence measure, while 

15.45% of the executive-year observations have overconfident executives when using 

Purchase as the measure of executive overconfidence. 40 

 Table 2 presents the univariate comparisons between firms with overconfident 

executives and those without overconfident executives. Panel A reports univariate 

comparisons based on OC67 while Panel B reports results based on Purchase. From Panel 

A of Table 2, overconfident executives identified by OC67 on average cede more 

reinsurance, especially internal reinsurance, compared to their peers at the 1% significance 

level. With respect to the control variables, firms with overconfident executives are 

significantly more diversified in lines of business. In addition, firms with overconfident 

                                                 
40 A sub-sample containing only CEOs are constructed in this study. Approximately 61.75% of the CEOs are 

identified as overconfident when using OC67 as the overconfidence measure, while 38.65% of the CEOs are 

identified as overconfident when using Purchase as the measure of CEO overconfidence. These results are 

consistent with the findings of Berry-Stolzle et al. (2018), which also examines CEO overconfidence using 

evidence from property-liability insurance firms. Berry-Stolzle et al. (2018) report that 69.4% of the CEOs 

in their sample are classified as overconfident based on their option exercise behavior, while 30.5% the CEOs 

in their sample are classified as overconfident based on additional purchases of company stock. 
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executives have a lower RBC ratio. From Panel B of Table 2, overconfident executives 

identified by Purchase are again found to have statistically significant higher reinsurance 

utilization, both internal reinsurance and external reinsurance. With respect to the control 

variables, firms with overconfident executives tend to be more diversified in lines of 

business, write more business in risky lines, have a lower RBC ratio, and have fewer tax-

favored assets compared to firms without overconfident executives on average. No 

statistically significant difference in the means for leverage is found between firms with 

overconfident executives and those without overconfident executives in either Panel A or 

Panel B. 

2.5 Results  

Table 2-3 reports regression results for Equation (1). A FGLS model is estimated 

and both autocorrelation and heteroscedasticity are adjusted for. Recall that to avoid 

simultaneity, all independent variables are lagged one term. The model also includes both 

group and year fixed effects. 41  Column 1 reports the results with OC67 as the 

overconfidence measure, while column 2 reports the results with Purchase as the 

overconfidence measure. The insurer’s leverage ratio, measured as net premiums written 

to policyholders’ surplus, is used as the dependent variable. Standard errors are reported 

along with the estimated coefficients.  

 Consistent with H1, the estimated coefficients for the two executive overconfidence  

                                                 
41 The Hausman test rejects the null hypothesis of no fixed effects in the capital structure model so the 

regression results for models with group-fixed effects are reported as main results. The regression results for 

models without group fixed-effects are reported in Table 2-7 as a robustness test. 
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Table 2-3 FGLS Regression Results for Executive Overconfidence and Leverage with 

Group-fixed Effects, 2002-2016 

Independent Variable       (1)      (2)  

OC67(t-1) 0.0819 ***   

 0.0191    

Purchase(t-1)   0.0521 ** 

   0.0225  
Firm Size(t-1) 0.3799 *** 0.3507 *** 

 0.0599  0.0627  
Reinsurance(t-1) -0.9894 *** -0.8058 *** 

 0.2015  0.2068  
HHI_Lines(t-1) -1.8299 *** -2.2053 *** 
 0.3523  0.3506  
HHI_Geo 2.9777 *** 3.0582 *** 
 0.2324  0.2714  
Busines Complexity(t-1) 3.2026 *** 2.5372 *** 
 0.2288  0.2373  
RBC Ratio(t-1) 0.0543 *** 0.0477 ** 

 0.0180  0.0198  
_cons 2.5284 *** 1.9989 *** 
 0.0295  0.0358  
Wald chi2 54747  44743  
Prob > chi2 0.0000  0.0000  
Group FE Yes  Yes  

N 1,383   1,383   
Note: This table provides regression results for Equation (1). The estimated coefficients and standard errors 

are reported in the table. The regressions are estimated using an FGLS model. The models include 

group/year-fixed effects and account for both autocorrelation and heteroscedasticity. All independent 

variables are lagged one year to eliminate any simultaneity problem. The estimated coefficients for group 

and year dummies are omitted from reporting. Column 1 reports the results with OC67 as the overconfidence 

measure, while column 2 reports the results with Purchase as the overconfidence measure. The dependent 

variable is firm leverage, measured as net premiums written to policyholders’ surplus; OC67 equals 1 if an 

executive is defined as overconfident based on the option-based measure, and 0 otherwise; Purchase equals 

1 if an executive is defined as overconfident based on the shares-purchase-based measure, and 0 otherwise; 

Reinsurance is defined as the ratio of reinsurance ceded to direct premiums and reinsurance assumed; 

HHI_Lines is a Herfindahl index of premiums written by business line; HHI_Geo is a Herfindahl index of 

premiums written by state; Business complexity is measured by the percentage of net premiums written in 

the risky lines: workers’ compensation, private passenger auto liability, commercial auto liability, auto 

physical damage liability, commercial multi-peril, homeowners multi-peril, and inland marine insurance; 
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RBC Ratio is measured as a categorical variable which consists of five levels according to “RBC Level” 

defined by the NAIC; Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * 

respectively. 

 

measures are positive and significant at the 1% and 5% significance level respectively, 

indicating that overconfident executives tend to write more business and have a 

significantly higher leverage ratio compared to their peers. This finding is also consistent 

with prior behavioral finance literature that overconfident executives choose higher debt 

ratios. One explanation is that overconfident executives believe their firms are undervalued 

by the market so they prefer to raise funds through underwriting more risks rather than 

issuing equity. In addition, overconfident executives tend to underestimate the probability 

of financial distress, and thus, underestimate the expected bankruptcy costs.  

Size is positive and significantly related to the leverage ratio in both models, which 

is expected. Business complexity is positive and significant at the 1% level in both models, 

which is also consistent with Cummins and Nini (2002) in that firms with a greater 

proportion of business in long-tail lines should maintain a higher level of leverage to 

discourage management from opportunistic behavior. Insurers that are more diversified in 

lines of business are better at diversifying risks internally, thereby reducing insolvency 

risks and tending to have higher business capacity. Reinsurance is negative and significant 

in both models, which is consistent with the argument that reinsurance serves as a substitute 

for equity capital in insurance firms. The notion that firms that are more diversified will 

tend to hold less capital, resulting in a higher leverage ratio is not borne out by the positive 

coefficient for the geographic HHI variable. One explanation is that firms that are more 

diversified by location are also exposed to more risks due to difficulties in controlling  
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Table 2-4 FGLS Regression Results for Executive Overconfidence and Reinsurance, 

2002-2016 

Independent Variable (1) (2) (3) (4) 

OC67(t-1) 0.0158 *** 0.0108 ***     

 0.0018  0.0018      

OC67*Leverage(t-1)   0.0029 ***     

   0.0007      

Purchase(t-1)     0.0046 *** 0.2076 *** 

     0.0016  0.0011  
Purchase*Leverage(t-1)       0.0596 *** 

       0.0006  
Leverage(t-1) 0.0010 *** -0.0012  0.0017 *** 0.0767 *** 

 0.0004  0.0007  0.0005  0.0004  
Firm Size(t-1) -0.0115 *** -0.0061 *** -0.0115 *** -0.0160 *** 

 0.0010  0.0008  0.0009  0.0010  
HHI_Lines(t-1) -0.3853 *** -0.3858 *** -0.3803 *** -0.3573 *** 
 0.0082  0.0081  0.0077  0.0082  
HHI_Geo(t-1) 0.0525 *** 0.0066 * -0.0014  0.0143 *** 
 0.0045  0.0036  0.0053  0.0040  
Tax Effect(t-1) -0.1425 *** -0.1025 *** -0.1130 *** -0.1360 *** 
 0.0064  0.0069  0.0069  0.0062  
Business Complexity(t-1) 0.2977 *** 0.3022 *** 0.2990 *** 0.2772 *** 

 0.0056  0.0047  0.0048  0.0049  

_cons 0.7892 *** 0.6716 *** 0.7853 *** 0.8755 *** 
 0.0255  0.0194  0.0215  0.0239  
Wald chi2 11349  10047  11567  29813  
Prob > chi2 0.0000  0.0000  0.0000  0.0000  
N 1,383   1,383   1,383   1,383   

Note: This table provides regression results for Equation (2). The estimated coefficients and standard errors are reported in 

the table. The regressions are estimated using an FGLS model. The models include year-fixed effects and account for 

autocorrelation and heteroscedasticity. All independent variables are lagged one year to eliminate any simultaneity problem. 

The estimated coefficients of year dummies are omitted from reporting. Columns 1 and 2 report the results with OC67 as 

the overconfidence measure, while columns 3 and 4 report the results with Purchase as the overconfidence measure. The 

dependent variable is reinsurance utilization, defined as the ratio of reinsurance ceded to direct premiums and reinsurance 

assumed; OC67 equals 1 if an executive is defined as overconfident based on the option-based measure, and 0 otherwise; 

Purchase equals 1 if an executive is defined as overconfident based on the shares-purchase-based measure, and 0 otherwise; 

Leverage is measured as net premiums written to policyholders’ surplus; HHI_Lines is a Herfindahl index of premiums 

written by business line; HHI_Geo is a Herfindahl index of premiums written by state; Tax Effect is measured by the ratio 

of the tax exempt investment income to total investment income; Business complexity is measured by the percentage of net 

premiums written in the risky lines: workers’ compensation, private passenger auto liability, commercial auto liability, auto 
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physical damage liability, commercial multi-peril, homeowners multi-peril, and inland marine insurance. Statistical 

significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * respectively. 

 

 

underwriting processes across different states. The RBC ratio is found to be positive and 

significant in both estimations. This finding may indicate that insurers with sufficient 

capital tend to increase premiums written in the following year, resulting in a higher 

leverage ratio. 

 Table 2-4 reports regression results for Equation (2).42 Columns 1 and 2 report the 

results with OC67 as the overconfidence measure, while columns 3 and 4 report the results 

with Purchase as the overconfidence measure.  

 Consistent with H2, the estimated coefficients for the two executive overconfidence 

measures are positive and significant at the 1% significance level, which suggests that 

overconfident executives cede more reinsurance than their peers. The findings can be due 

to overconfident executives’ aversion to equity issuance and the substitution effect of 

reinsurance for capital in insurance firms. 

 The estimated coefficients for the interaction terms of the executive overconfidence 

measure and leverage ratio are found to be positive and significant at the 1% significance 

level in both models.  The results are consistent with H3, indicating that overconfident 

executives cede even more reinsurance when they have limited business capacity than 

those with more ample business capacity.  

                                                 
42 The Hausman test cannot reject the null hypothesis of no fixed effects in the reinsurance model so the 

regression results for models without group-fixed effects are reported as main results. The regression results 

for models with group fixed-effects are reported in Table 2-8 as a robustness test. 
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 The estimated coefficients for leverage are positive and significant at the 1% 

significance level. This is expected since highly leveraged insurers have a higher demand 

for reinsurance due to high insolvency risk and investment incentives. According to Mayers 

and Smith (1987), insurers can control the underinvestment problem through purchasing 

reinsurance thereby lowering the effect of large unexpected losses. Firm size is found to be 

negative and significantly related to reinsurance demand in all models at the 1% 

significance level, which is also consistent with prior literature. Insurers that are more 

diversified in lines of business tend to cede more reinsurance. This is consistent with the 

real service hypothesis. Business complexity is positive and significant in the models. This 

finding is consistent with the argument that insurers with higher business complexity may 

depend more on reinsurance for real services. Unexpectedly, the sign of the geographic 

Herfindahl-Hirschman Index variable is positive and significant in the models. One 

explanation is that firms that are more diversified may also be exposed to more risks 

because of the difficulties in controlling underwriting processes when operating across 

states. Inconsistent with the expectation, the tax effect variable is found to be negative and 

significantly related to reinsurance demand. This finding may indicate that insurers using 

a higher level of reinsurance do not have strong needs to preserve the tax shield.  

Table 2-5 reports results of the regression examining the effect of executive 

overconfidence on internal reinsurance utilization and external reinsurance utilization.43 

                                                 
43 The Hausman test cannot reject the null hypothesis of no fixed effects in the models examining the effect 

of executive overconfidence on internal reinsurance utilization and external reinsurance utilization so the 

regression results for models without group-fixed effects are reported as main results. The regression results 

for models with group fixed-effects are reported in Table 2-8 as a robustness test. 
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 Table 2-5 FGLS Regression Results for Internal Reinsurance VS External Reinsurance, 2002-2016 

Independent 

Variable 

Internal 

Reinsurance (1) 

External 

Reinsurance (2) 

Int-Ext 

Reinsurance (3) 

Internal 

Reinsurance (4) 

External 

Reinsurance (5) 

Int-Ext 

Reinsurance (6) 

OC67(t-1) 0.0038 *** 0.0035 ** 0.0057 ***       

 0.0012  0.0017  0.0016        

Purchase(t-1)       0.0018 ** -0.0003  0.0039 *** 

       0.0010  0.0011  0.0012  
Leverage(t-1) -0.0002  -0.0003  -0.0038 *** -0.0011  0.0008  -0.0035 *** 

 0.0005  0.0007  0.0008  0.0063  0.0006  0.0008  
Firm Size(t-1) -0.0004  -0.0017 ** -0.0072 *** -0.0018 *** -0.0038 *** -0.0069 *** 

 0.0006  0.0008  0.0011  0.0006  0.0008  0.0010  
HHI_Lines(t-1) -0.0486 *** -0.0786 *** -0.0336 *** -0.0750 *** -0.1620 *** -0.0331 *** 
 0.0070  0.0036  0.0043  0.0049  0.0070  0.0031  
HHI_Geo(t-1) 0.0112 *** -0.0324 *** 0.0489 *** 0.0168 *** -0.0211 *** 0.0483 *** 
 0.0039  0.0045  0.0112  0.0057  0.0041  0.0109  
Tax Effect(t-1) -0.0064 ** -0.1005 *** 0.0334 *** -0.0215 *** -0.0521 *** 0.0368 *** 
 0.0028  0.0050  0.0050  0.0035  0.0055  0.0048  
Business 

Complexity(t-1) 0.0337 *** 0.0997 *** 0.0151 *** 0.0453 *** 0.1468 *** 0.0143 *** 
 0.0051  0.0038  0.0033  0.0033  0.0045  0.0028  
_cons 0.0599 *** 0.2024 *** 0.0899 *** 0.1260 *** 0.3575 *** 0.0842 *** 
 0.0155  0.0201  0.0258  0.0153  0.0200  0.0238  
Wald chi2 8264  8317  577  8318  2426  729  

Prob > chi2 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  

N 1,383   1,383   1,383   1,383   1,383   1,383   
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Note: This table provides regression results for estimation of the effect of executive overconfidence on internal reinsurance vs. external reinsurance. The estimated coefficients and 

standard errors are reported in the table. The regressions are estimated using an FGLS model. The models include year-fixed effects and account for autocorrelation and 

heteroscedasticity. All independent variables are lagged one year to eliminate any simultaneity problem. The estimated coefficients for year dummies are omitted from reporting. 

Columns 1 - 3 report the results with OC67 as the overconfidence measure, while columns 4 - 6 report the results with Purchase as the overconfidence measure. The dependent 

variable is internal reinsurance utilization and external reinsurance utilization. Internal_Reinsurance is defined as the ratio of reinsurance ceded to affiliates to direct premiums and 

reinsurance assumed; External_Reinsurance is defined as the ratio of reinsurance ceded to non-affiliates to direct premiums and reinsurance assumed; Int-Ext Reinsurance is 

measured by the difference between Internal_Reinsurance and External_Reinsurance; OC67 equals 1 if an executive is defined as overconfident based on the option-based measure, 

and 0 otherwise; Purchase equals 1 if an executive is defined as overconfident based on the shares-purchase-based measure, and 0 otherwise; Leverage is measured as net premiums 

written to policyholders’ surplus; HHI_Lines is a Herfindahl index of premiums written by business line; HHI_Geo is a Herfindahl index of premiums written by state; Tax Effect 

is measured by the ratio of the tax exempt investment income to total investment income; Business complexity is measured by the percentage of net premiums written in the risky 

lines: workers’ compensation, private passenger auto liability, commercial auto liability, auto physical damage liability, commercial multi-peril, homeowners multi-peril, and inland 

marine insurance. Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * respectively.
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Regressions with internal reinsurance utilization and external reinsurance 

utilization as dependent variable are first estimated separately. Columns 1 and 2 report the 

results with OC67 as the overconfidence measure, while columns 4 and 5 report the results 

with Purchase as the overconfidence measure. As can be seen, the estimated coefficient of 

OC67 is positive and significant at the 1% significance level in the internal reinsurance 

utilization model and positive and significant at the 5% significance level in the external 

reinsurance utilization model. The estimated coefficient of Purchase is positive and 

significant at the 5% significance level in the internal reinsurance utilization model but not 

significant in the external reinsurance utilization model.  

Regressions with a difference variable found by subtracting external reinsurance 

from internal reinsurance is used as the dependent variables with the same set of covariates 

as the other regressions in Table 2-5. The results are reported in columns 3 and 6.  

As can be seen, the two executive overconfidence measures are both positive and 

significant at 1% significance level, indicating that insurers with overconfident executives 

cede significantly more reinsurance to affiliates. The results suggest that overconfident 

executives prefer internal reinsurance to external reinsurance when they need to cede 

premiums to reinsurers. One possible explanation is that overconfident executives believe 

that the business written is of high quality so that they cede the business to affiliates to 

share benefits when they have a choice between internal reinsurance and external 

reinsurance. This may be consistent with previous findings that overconfident executives  
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Table 2-6 FGLS Regression Results for Executive Overconfidence and Leverage, 2002-

2016 

Independent Variable       (1)      (2)  

OC67(t-1) 0.1336 ***   

 0.0318    

Purchase(t-1)   0.1662 *** 

   0.0239  
Firm Size(t-1) 0.0544 *** 0.0665 *** 

 0.0164  0.0152  
Reinsurance(t-1) -0.8792 *** -0.9914 *** 

 0.0799  0.0658  
HHI_Lines(t-1) -0.3030 *** -0.3417 *** 
 0.0663  0.0520  
HHI_Geo -0.3374 *** -0.3043 ** 
 0.0641  0.1314  
Busines Complexity(t-1) 0.7627 *** 0.7092 *** 
 0.0582  0.0486  
RBC Ratio(t-1) 0.0365 * 0.0330 * 

 0.0197  0.0185  
_cons 0.4054 *** 0.1872 *** 
 0.3910  0.3564  
Wald chi2 2607.82  2840.94  
Prob > chi2 0.0000  0.0000  
Group FE No  No  

N 1,383   1,383   
Note: This table provides regression results for Equation (1). The estimated coefficients and standard errors 

are reported in the table. The regressions are estimated using an FGLS model. The models include year-fixed 

effects and account for both autocorrelation and heteroscedasticity. All independent variables are lagged one 

year to eliminate any simultaneity problem. The estimated coefficients for group and year dummies are 

omitted from reporting. Column 1 reports the results with OC67 as the overconfidence measure, while 

column 2 reports the results with Purchase as the overconfidence measure. The dependent variable is firm 

leverage, measured as net premiums written to policyholders’ surplus; OC67 equals 1 if an executive is 

defined as overconfident based on the option-based measure, and 0 otherwise; Purchase equals 1 if an 

executive is defined as overconfident based on the shares-purchase-based measure, and 0 otherwise; 

Reinsurance is defined as the ratio of reinsurance ceded to direct premiums and reinsurance assumed; 

HHI_Lines is a Herfindahl index of premiums written by business line; HHI_Geo is a Herfindahl index of 

premiums written by state; Business complexity is measured by the percentage of net premiums written in 

the risky lines: workers’ compensation, private passenger auto liability, commercial auto liability, auto 

physical damage liability, commercial multi-peril, homeowners multi-peril, and inland marine insurance; 

RBC Ratio is measured as a categorical variable which consists of five levels according to “RBC Level” 

defined by the NAIC; Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * 

respectively. 
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Table 2-7 FGLS Regression Results for Executive Overconfidence and Reinsurance with 

Group-fixed Effects, 2002-2016 

Independent Variable (1) (2) (3) (4) 

OC67(t-1) 0.0757 *** 0.0099 **     

 0.0149  0.0040      
OC67*Leverage(t-1)   0.0088 ***     

   0.0028      
Purchase(t-1)     0.0061 * 0.0073 * 

     0.0032  0.0033  
Purchase*Leverage(t-1)       0.0011 *** 

       0.0003  
Leverage(t-1) 0.0024 *** 0.0159 *** 0.0025 *** 0.0029 *** 

 0.0002  0.0020  0.0002  0.0002  
Firm Size(t-1) -0.0520 *** -0.0472 *** -0.0528 *** -0.0512 *** 

 0.0037  0.0047  0.0038  0.0038  
HHI_Lines(t-1) -0.2436 *** -0.0282  -0.2384 *** -0.2357 *** 
 0.0221  0.0264  0.0224  0.0226  
HHI_Geo(t-1) -0.1907 *** -0.1468 *** -0.1939 *** -0.1962 *** 
 0.0303  0.0278  0.0304  0.0304  
Tax Effect(t-1) -0.0186 *** 0.0083  -0.0194 *** -0.0187 *** 
 0.0065  0.0055  0.0065  0.0065  
Business Complexity(t-1) 0.0059  0.1075 *** 0.0054  0.0068  

 0.0216  0.0228  0.0222  0.0223  

_cons 1.2526 *** 1.1772 *** 1.2705 *** 1.2359 *** 
 0.0804  0.1248  0.0814  0.0830  
Wald chi2 43925  52534  38986  38233  
Prob > chi2 0.0000  0.0000  0.0000  0.0000  
N 1,383   1,383   1,383   1,383   

Note: This table provides regression results for Equation (2). The estimated coefficients and standard errors are reported in 

the table. The regressions are estimated using an FGLS model. The models include group/year-fixed effects and account 

for autocorrelation and heteroscedasticity. All independent variables are lagged one year to eliminate any simultaneity 

problem. The estimated coefficients of year dummies are omitted from reporting. Columns 1 and 2 report the results with 

OC67 as the overconfidence measure, while columns 3 and 4 report the results with Purchase as the overconfidence measure. 

The dependent variable is reinsurance utilization, defined as the ratio of reinsurance ceded to direct premiums and 

reinsurance assumed; OC67 equals 1 if an executive is defined as overconfident based on the option-based measure, and 0 

otherwise; Purchase equals 1 if an executive is defined as overconfident based on the shares-purchase-based measure, and 

0 otherwise; Leverage is measured as net premiums written to policyholders’ surplus; HHI_Lines is a Herfindahl index of 

premiums written by business line; HHI_Geo is a Herfindahl index of premiums written by state; Tax Effect is measured 

by the ratio of the tax exempt investment income to total investment income; Business complexity is measured by the 

percentage of net premiums written in the risky lines: workers’ compensation, private passenger auto liability, commercial 

auto liability, auto physical damage liability, commercial multi-peril, homeowners multi-peril, and inland marine insurance. 

Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * respectively.
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Table 2-8 FGLS Regression Results for Internal Reinsurance VS External Reinsurance with Group-fixed Effects, 2002-2016 

Independent 

Variable 

Internal 

Reinsurance (1) 

External 

Reinsurance (2) 

Int-Ext 

Reinsurance (3) 

Internal 

Reinsurance (4) 

External 

Reinsurance (5) 

Int-Ext 

Reinsurance (6) 

OC67(t-1) 0.0001  -0.0044 ** 0.0036 ***       

 0.0005  0.0010  0.0010        

Purchase(t-1)       0.0001  -0.0006  0.0016 * 

       0.0004  0.0008  0.0009  
Leverage(t-1) -0.0004  -0.0004  -0.0010 * -0.0003  -0.0020 *** -0.0008  

 0.0003  0.0004  0.0006  0.0002  0.0002  0.0005  
Firm Size(t-1) -0.0056 *** -0.0260 ** 0.0126 *** -0.0059 *** -0.0222 *** 0.0036  

 0.0017  0.0033  0.0035  0.0015  0.0027  0.0032  
HHI_Lines(t-1) -0.0303 *** 0.0128 *** -0.0592 *** -0.0146 * -0.1830 *** 0.0966 *** 
 0.0099  0.0200  0.0201  0.0087  0.0156  0.0184  
HHI_Geo(t-1) -0.0219 ** -0.0301 *** 0.0024  -0.0115  -0.0691 *** 0.0083  
 0.0104  0.0156  0.0143  0.0096  0.0164  0.0141  
Tax Effect(t-1) -0.0029  0.0097 *** -0.0174 *** 0.0012  -0.0069  -0.0099 * 
 0.0027  0.0046  0.0053  0.0021  0.0047  0.0053  
Business 

Complexity(t-1) 0.0171 ** 0.0618 *** 0.0559 *** 0.0204 ** 0.0249 * 0.0783 *** 
 0.0082  0.0178  0.0210  0.0089  0.0149  0.0163  
_cons 0.1520 *** 0.5425 *** 0.1568 *** 0.1754 *** 0.5634 *** 0.0702 *** 
 0.0386  0.0835  0.1236  0.0831  0.0600  0.0702  
Wald chi2 14994  15242  76299  25567  43032  36043  
Prob > chi2 0.0000  0.0000  0.0000  0.0000  0.0000  0.0000  
N 1,383   1,383   1,383   1,383   1,383   1,383   
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Note: This table provides regression results for estimation of the effect of executive overconfidence on internal reinsurance vs. external reinsurance. The estimated 

coefficients and standard errors are reported in the table. The regressions are estimated using an FGLS model. The models include group/year-fixed effects and 

account for autocorrelation and heteroscedasticity. All independent variables are lagged one year to eliminate any simultaneity problem. The estimated coefficients 

for year dummies are omitted from reporting. Columns 1 - 3 report the results with OC67 as the overconfidence measure, while columns 4 - 6 report the results 

with Purchase as the overconfidence measure. The dependent variable is internal reinsurance utilization and external reinsurance utilization. Internal_Reinsurance 

is defined as the ratio of reinsurance ceded to affiliates to direct premiums and reinsurance assumed; External_Reinsurance is defined as the ratio of reinsurance 

ceded to non-affiliates to direct premiums and reinsurance assumed; Int-Ext Reinsurance is measured by the difference between Internal_Reinsurance and 

External_Reinsurance; OC67 equals 1 if an executive is defined as overconfident based on the option-based measure, and 0 otherwise; Purchase equals 1 if an 

executive is defined as overconfident based on the shares-purchase-based measure, and 0 otherwise; Leverage is measured as net premiums written to policyholders’ 

surplus; HHI_Lines is a Herfindahl index of premiums written by business line; HHI_Geo is a Herfindahl index of premiums written by state; Tax Effect is 

measured by the ratio of the tax exempt investment income to total investment income; Business complexity is measured by the percentage of net premiums written 

in the risky lines: workers’ compensation, private passenger auto liability, commercial auto liability, auto physical damage liability, commercial multi-peril, 

homeowners multi-peril, and inland marine insurance. Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * respectively.
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tend to exhaust internal resources first and then turn to external resources.44 

2.6 Robustness Test 

 A Two-Stage Least Squares (2SLS) regression analysis is conducted as a robustness 

test for this study.  The two-period lagged reinsurance variable is used as the instrument 

variable for reinsurance. The two-period lagged leverage ratio is used as the instrument 

variable for the leverage ratio. Instrument relevance is tested via a Kleibergen-Paap rk LM 

test and Kleibergen-Paap rk Wald test. In general, the results are consistent with the 

regression results estimated using the FGLS model.   

 Table 2-9 reports 2SLS regression results for examining the impact of executive 

overconfidence on firm leverage. Columns 1 and 2 report the results with OC67 as the 

overconfidence measure, while columns 3 and 4 report the results with Purchase as the 

overconfidence measure.  Consistent with the regression results using FGLS model, the 

estimated coefficients for the two executive overconfidence measures are positive and 

significant.  

Table 2-10 reports 2SLS regression results for examining the impact of executive 

overconfidence on ceded reinsurance. The results with OC67 as the overconfidence  

 

                                                 
44 Insurers ceding premiums to reinsurers may receive contingent commissions. If insurers do cede high-

quality business to reinsurers, they would like to share profits and receive positive contingent payments. If 

they believe the business ceded is of high-quality while it is actually not, meaning they are overconfident 

about business quality, they will not receive as much contingent payments as they expect. Unfortunately, the 

NAIC does not report detailed information on contingent commission utilization so that there is no way to 

access the exact volume of reinsurance that is subject to the contingent payments. This study can only conduct 

a simple test by running a regression of executive overconfidence measures on the ratio of contingent 

commissions to reinsurance ceded. The regression results show that overconfidence measures are negative 

and significantly related to the ratio of contingent commissions to reinsurance ceded, providing some 

evidence that the ceded business may not be of high-quality. 
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Table 2-9 2SLS Regression Results for Executive Overconfidence and Leverage, 2002-

2016 

Independent Variable 

First-stage             

Reinsurance(t-1) 

Second-stage 

Leverage 

First-stage             

Reinsurance(t-1) 

Second-stage 

Leverage 

OC67(t-1) 0.0302 *** 0.1182 **     

 0.0056  0.0549      

Purchase(t-1)     0.0033 * 0.1004 * 

     0.0020  0.0603  
Firm Size(t-1) -0.0195 ** 0.8338 *** -0.0025 ** 0.0405 ** 

 0.0094  0.1572  0.0012  0.0165  
Reinsurance(t-1)   -1.8277 **   -0.5664 *** 

   0.8815    0.1072  
HHI_Lines(t-1) 0.0440  0.5702  -0.0105 ** 0.0601  
 0.0437  0.5691  0.0044  0.1023  
HHI_Geo(t-1) 0.1490 ** 2.7396 *** 0.0186 ** 0.3177 * 
 0.0735  0.7795  0.0074  0.1667  
Busines Complexity(t-1) -0.0154  1.9172 *** 0.0097 * 0.7172 *** 
 0.0444  0.5844  0.0049  0.0820  
RBC Ratio(t-1) -0.0027  -0.0046  0.0008  0.0632 *** 

 0.0018  0.0185  0.0012  0.0241  
Reinsurance(t-2) 0.5065 ***   0.9546 ***   

 0.0553    0.0101    

_cons 0.6445 *** 2.9293 *** 0.0490 ** 1.7444 *** 
 0.2479  0.0109  0.0029  0.4238  
R square 0.7128  0.7375  0.7528  0.7800  
Kleibergen-Paap LM Stat 88.834 ***   88.790 ***   

Wald F Stat 69.341 ***   68.400 ***   
N 1,383   1,383   1,383   1,383   

Note: This table provides robustness test results for H1. The estimated coefficients and standard errors are reported in 

the table. The regressions are estimated using a 2SLS model. The models include year-fixed effects and account for 

both autocorrelation and heteroscedasticity. All independent variables are lagged one year to eliminate any simultaneity 

problem. The two-period lagged reinsurance variable is used as the instrument variable for reinsurance. Instrument 

relevance is tested via a Kleibergen-Paap rk LM test and Wald test in the first-stage regression. The estimated 

coefficients for year dummies are omitted from reporting. Columns 1 and 2 report the results with OC67 as the 

overconfidence measure, while columns 3 and 4 report the results with Purchase as the overconfidence measure. The 

dependent variable is firm leverage, measured as net premiums written to policyholders’ surplus; OC67 equals 1 if an 

executive is defined as overconfident based on the option-based measure, and 0 otherwise; Purchase equals 1 if an 

executive is defined as overconfident based on the shares-purchase-based measure, and 0 otherwise; Reinsurance is 

defined as the ratio of reinsurance ceded to direct premiums and reinsurance assumed; HHI_Lines is a Herfindahl index 

of premiums written by business line; HHI_Geo is a Herfindahl index of premiums written by state; Business complexity 

is measured by the percentage of net premiums written in the risky lines: workers’ compensation, private passenger auto 

liability, commercial auto liability, auto physical damage liability, commercial multi-peril, homeowners multi-peril, and 
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inland marine insurance; RBC Ratio is measured as a categorical variable consists of five levels according to “RBC 

Level” defined by the NAIC; Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * 

respectively. 
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Table 2-10 2SLS Regression Results for Executive Overconfidence and Reinsurance, 

2002-2016 

Panel A     

Independent Variable 

First-stage             

Leverage(t-1) 

Second-stage 

Reinsurance 

First-stage             

Leverage(t-1) 

Second-stage 

Reinsurance 

OC67(t-1) 0.0224 * 0.0588 *** 0.3230 *** 0.0317 *** 

 0.0134  0.0098  0.0431  0.0115  
OC67*Leverage(t-1)     0.1918 *** 0.0172 *** 

     0.0224  0.0032  
Leverage(t-1)   0.0889 ***   0.0939 *** 

   0.0119    0.0125  
Firm Size(t-1) 0.0665 *** -0.0213 *** 0.0743 *** -0.0223 *** 

 0.0182  0.0043  0.0164  0.0043  
HHI_Lines(t-1) 0.2457 *** -0.2706 *** 0.2001 *** -0.2735 *** 
 0.0770  0.0170  0.0696  0.0169  
HHI_Geo(t-1) -0.1583  0.0145  -0.0765  0.0211  
 0.1348  0.0244  0.1177  0.0237  
Tax Effect(t-1) -0.5771  -0.3473 *** -0.4010  -0.3344 *** 
 0.5338  0.0258  0.5187  0.0243  
Business Complexity(t-1) 0.6877 *** 0.1248 *** 0.5608 *** 0.1328 *** 
 0.0800  0.0174  0.0732  0.0166  
Leverage(t-2) 0.4042 ***   0.3818 ***   
 0.0370    0.0349    

_cons 2.2461 *** 1.0869 *** 2.4378 *** 1.1153 *** 
 0.4554  0.1163  0.4116  0.1171  
R-square 0.5335  0.6778  0.6131  0.6828  
Kleibergen-Paap LM Stat 135.095 ***   135.018 ***   

Wald F Stat 117.264 ***   116.257 ***   

N 1,383   1,383   1,383   1,383   
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Table 2-10 2SLS Regression Results for Executive Overconfidence and Reinsurance, 2002-

2016 

Panel B 

Independent Variable 

First-stage             

Leverage(t-1) 

Second-stage 

Reinsurance 

First-stage             

Leverage(t-1) 

Second-stage 

Reinsurance 

Purchase(t-1) 0.0270 * 0.0472 *** 0.0108 *** 0.0346 *** 

 0.0163  0.0128  0.0046  0.0128  
Purchase*Leverage(t-1)     0.1538 *** 0.0200 *** 

     0.0143  0.0034  
Leverage(t-1)   0.0887 ***   0.0944 *** 

   0.0118    0.0123  
Firm Size(t-1) 0.0676 *** -0.0264 *** 0.0574 *** -0.0253 *** 

 0.0173  0.0043  0.0162  0.0042  
HHI_Lines(t-1) 0.2717 *** -0.2972 *** 0.3149 *** -0.2871 *** 

 0.0773  0.0178  0.0727  0.0176  
HHI_Geo(t-1) -0.2799 ** 0.0185  -0.0970  0.0247  

 0.1324  0.0235  0.1346  0.0232  
Tax Effect(t-1) -0.6654  -0.3374 *** -0.4867  -0.3280 *** 

 0.5261  0.0255  0.4210  0.0247  
Business Complexity(t-1) 0.7259 *** 0.1319 *** 0.6328 *** 0.1366 *** 

 0.0742  0.0185  0.0746  0.0176  
Leverage(t-2) 0.3997 ***   0.3873 ***  

 0.0367    0.0361    

_cons 2.3051 *** 1.2138 *** 1.9540 *** 1.1856 *** 
 0.4340  0.1132  0.4039  0.1110  

R-square 0.6124  0.6719  0.5923  0.6821  
Kleibergen-Paap LM Stat 135.080 ***   132.668 ***  

Wald F Stat 117.103 ***   115.594 ***  
N 1,383  1,383  1,383  1,383  

Note: This table provides robustness test results for H2 and H3. The estimated coefficients and standard errors 

are reported in the table. The regressions are estimated using a 2SLS model. The models include year-fixed 

effects and account for both autocorrelation and heteroscedasticity. All independent variables are lagged one 

year to eliminate any simultaneity problem. The two-period lagged leverage variable is used as the instrument 

variable for leverage ratio. Instrument relevance is tested via a Kleibergen-Paap rk LM test and Wald test in the 

first-stage regression. The estimated coefficients for year dummies are omitted from reporting. The dependent 

variable is reinsurance utilization, defined as the ratio of reinsurance ceded to direct premiums and reinsurance 

assumed; OC67 equals 1 if an executive is defined as overconfident based on the option-based measure, and 0 otherwise; Purchase 

equals 1 if an executive is defined as overconfident based on the shares-purchase-based measure, and 0 otherwise; 

Leverage is measured as net premiums written to policyholders’ surplus; HHI_Lines is a Herfindahl index of 

premiums written by business line; HHI_Geo is a Herfindahl index of premiums written by state; Tax Effect is 
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measured by the ratio of the tax exempt investment income to total investment income; Business complexity is 

measured by the percentage of net premiums written in the risky lines: workers’ compensation, private passenger 

auto liability, commercial auto liability, auto physical damage liability, commercial multi-peril, homeowners 

multi-peril, and inland marine insurance. Statistical significance at the 1, 5, and 10 percent levels are denoted by 

***, **, and * respectively. 

 

 

measure is reported in Table 2-10, Panel A, while the results with Purchase as the 

overconfidence measure is reported in Table 2-10, Panel B.  As can be seen, the estimated 

coefficients for the two executive overconfidence measures are positive and significant at 

the 1% significance level. In addition, the estimated coefficients for the interaction terms 

of the executive overconfidence measure and leverage ratio are found to be positive and 

significant at 1% significance level in both models.   

The results of the 2SLS regression examining the effect of executive 

overconfidence on internal reinsurance utilization and external reinsurance utilization are 

reported in Table 2-11. Columns 1 and 2 report the results with OC67 as the overconfidence 

measure, while columns 3 and 4 report the results with Purchase as the overconfidence 

measure. The dependent variable is the difference between internal reinsurance utilization 

and external reinsurance utilization. Consistent with previous findings, the estimated 

coefficients for executive overconfidence measures are positive and significant in both 

models.  

The main conclusions remain the same for 2SLS regressions with group fixed 

effects. But the significance level for the variables of interest changes.  

Specifically, Table 2-12 reports 2SLS regression results for examining the impact 

of executive overconfidence on firm leverage with both group and year fixed effects. The 

estimated coefficients for OC67 is positive and significant at the 1% significance level  
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Table 2-11 2SLS Regression Results for Internal Reinsurance VS External Reinsurance, 

2002-2016 

Independent Variable 

First-stage             

Leverage(t-1) 

Second-stage 

Int-Ext 

First-stage             

Leverage(t-1) 

Second-stage 

Int-Ext 

OC67(t-1) 0.1227 * 0.0236 ***     

 0.0658  0.0077      

Purchase(t-1)     0.1680 * 0.0263 * 

     0.1007  0.0160  
Firm Size(t-1) 0.9413 *** -0.0082 ** 0.1037 *** -0.0157 *** 

 0.1729  0.0042  0.0317  0.0049  
Leverage(t-1)   -0.0488 ***   -0.0674 *** 

   0.0143    0.0170  
HHI_Lines(t-1) 0.2403  0.0871  0.0940  -0.0426 *** 
 0.6604  0.0810  0.1110  0.0152  
HHI_Geo(t-1) -2.6712 *** 0.1765 ** -0.4717 ** -0.0233  
 0.9745  0.0910  0.2251  0.0299  
Busines Complexity(t-1) 2.7462 *** 0.0448  0.9488 *** 0.0775 *** 
 0.5605  0.0875  0.1077  0.0235  
Tax Effect(t-1) 0.7174  0.0463 ** -0.3449  -0.0418  
 0.6124  0.0218  0.3840  0.0438  
Leverage(t-2) 0.1372 ***   0.3457 ***   
 0.0303  

  0.0430    

_cons 4.6140 *** 0.4191 *** 3.2778 *** 0.3882 *** 
 0.2557  0.0474  0.8770  0.1388  
R-square 0.8441  0.8817  0.8564  0.8145  
Kleibergen-Paap LM Stat 61.824 ***   61.137 ***   

Wald F Stat 60.519 ***   60.696 ***   

N 1,383   1,383   1,383   1,383   
Note: This table provides robustness test results for estimation of the effect of executive overconfidence on 

internal reinsurance vs. external reinsurance (H4). The estimated coefficients and standard errors are reported in 

the table. The regressions are estimated using a 2SLS model. The models include year-fixed effects and account 

for both autocorrelation and heteroscedasticity. All independent variables are lagged one year to eliminate any 

simultaneity problem. The two-period lagged leverage variable is used as the instrument variable for leverage 

ratio. Instrument relevance is tested via a Kleibergen-Paap rk LM test and Wald test in the first-stage regression. 

The estimated coefficients for year dummies are omitted from reporting. The dependent variable is internal 

reinsurance utilization and external reinsurance utilization. Internal_Reinsurance is defined as the ratio of 

reinsurance ceded to affiliates to direct premiums and reinsurance assumed; External_Reinsurance is defined as 

the ratio of reinsurance ceded to non-affiliates to direct premiums and reinsurance assumed; Int-Ext Reinsurance 

is measured by the difference between Internal_Reinsurance and External_Reinsurance; OC67 equals 1 if an 

executive is defined as overconfident based on the option-based measure, and 0 otherwise; Purchase equals 1 if 
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an executive is defined as overconfident based on the shares-purchase-based measure, and 0 otherwise; Leverage 

is measured as net premiums written to policyholders’ surplus; HHI_Lines is a Herfindahl index of premiums 

written by business line; HHI_Geo is a Herfindahl index of premiums written by state; Tax Effect is measured 

by the ratio of the tax exempt investment income to total investment income; Business complexity is measured 

by the percentage of net premiums written in the risky lines: workers’ compensation, private passenger auto 

liability, commercial auto liability, auto physical damage liability, commercial multi-peril, homeowners multi-

peril, and inland marine insurance. Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, 

**, and * respectively. 

 

while the estimated coefficients for Purchase is positive and significant at the 5% significance 

level. By comparison, the estimated coefficients for OC67 is positive and significant at the 5% 

significance level while the estimated coefficients for Purchase is positive and significant at 

the 10% significance level in the 2SLS regressions without group fixed effects. 

Table 2-13 reports 2SLS regression results for examining the impact of executive 

overconfidence on ceded reinsurance with both group and year fixed effects. The results 

with OC67 as the overconfidence measure is reported in Table 7a*, while the results with 

Purchase as the overconfidence measure is reported in Table 7b*.  As can be seen, the 

estimated coefficients for OC67 are positive and significant at the 1% significance level 

while the estimated coefficients for Purchase are positive and significant at the 10% 

significance level. In addition, the estimated coefficients for the interaction terms of the 

executive overconfidence measure and leverage ratio are found to be positive and 

significant at the 10% and 5% significance level, respectively. By comparison, the 

estimated coefficients for both executive overconfidence variables and the interaction 

terms are positive and significant at the 1% significance level in the 2SLS regressions 

without group fixed effects. 

The results of the 2SLS regression examining the effect of executive 

overconfidence on internal reinsurance utilization and external reinsurance utilization are  



69 

 

 

Table 2-12 2SLS Regression Results for Executive Overconfidence and Leverage with 

Group-fixed Effects, 2002-2016 

Independent 

Variable 

First-stage             

Reinsurance(t-1) 

Second-stage 

Leverage 

First-stage             

Reinsurance(t-1) 

Second-stage 

Leverage 

OC67(t-1) 0.0025 *** 0.1211 ***     

 0.0002  0.0129      

Purchase(t-1)     0.0029 ** 0.2469 ** 

     0.0012  0.1175  

Firm Size(t-1) -0.0222 *** 0.9048 *** -0.0224 *** 0.9069 *** 

 0.0071  0.1664  0.0072  0.1664  

Reinsurance(t-1)   -3.0873 ***   -3.0978 *** 

   1.0953    1.0921  

HHI_Lines(t-1) 0.0399  -1.0735  0.0373  -0.9992  

 0.0343  0.7355  0.0341  0.6913  

HHI_Geo(t-1) 0.2145 *** 2.0646 * 0.2134 *** 1.9691 * 

 0.0583  1.1592  0.0579  1.1441  

Busines 

Complexity(t-1) 

0.1231 *** 0.2622  0.1229 *** 0.2632  

 0.0440  1.1692  0.0439  1.1648  

RBC Ratio(t-1) -0.0031 ** -0.0429  -0.003 * -0.0261  

 0.0016  0.0562  0.0016  0.0573  

Reinsurance(t-2) 0.5300 ***   0.5305 ***   

 0.0592    0.059    

_cons 0.4488 *** 2.4171 *** 0.4482 ** 1.9656 ** 

 0.1757  0.9907  0.1753  0.9049  

R square 0.6863  0.8167  0.6962  0.7973  

Kleibergen-Paap LM 

Stat 

106.78 ***   142.7 ***   

Wald F Stat 64.50 ***   80.75 ***   

N 1,383  1,383  1,383  1,383  

Note: This table provides robustness test results for H1. The estimated coefficients and standard errors are 

reported in the table. The regressions are estimated using a 2SLS model. The models include group/year-fixed 

effects and account for both autocorrelation and heteroscedasticity. All independent variables are lagged one 

year to eliminate any simultaneity problem. The two-period lagged reinsurance variable is used as the instrument 

variable for reinsurance. Instrument relevance is tested via a Kleibergen-Paap rk LM test and Wald test in the 

first-stage regression. The estimated coefficients for year dummies are omitted from reporting. Columns 1 and 

2 report the results with OC67 as the overconfidence measure, while columns 3 and 4 report the results with 

Purchase as the overconfidence measure. The dependent variable is firm leverage, measured as net premiums 

written to policyholders’ surplus; OC67 equals 1 if an executive is defined as overconfident based on the option-

based measure, and 0 otherwise; Purchase equals 1 if an executive is defined as overconfident based on the 

shares-purchase-based measure, and 0 otherwise; Reinsurance is defined as the ratio of reinsurance ceded to 



70 

 

 

direct premiums and reinsurance assumed; HHI_Lines is a Herfindahl index of premiums written by business 

line; HHI_Geo is a Herfindahl index of premiums written by state; Business complexity is measured by the 

percentage of net premiums written in the risky lines: workers’ compensation, private passenger auto liability, 

commercial auto liability, auto physical damage liability, commercial multi-peril, homeowners multi-peril, and 

inland marine insurance; RBC Ratio is measured as a categorical variable consists of five levels according to 

“RBC Level” defined by the NAIC; Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, 

**, and * respectively 

 

Table 2-13 2SLS Regression Results for Executive Overconfidence and Reinsurance with 

Group-fixed Effects, 2002-2016 

Panel A     

Independent Variable 
First-stage             

Leverage(t-1) 

Second-stage 

Reinsurance 

First-stage             

Leverage(t-1) 

Second-stage 

Reinsurance 

OC67(t-1) 0.0450 * 0.0037 *** 0.2256 *** 0.0033 *** 

 0.0253  0.0008  0.0479  0.0006  
OC67*Leverage(t-1)  

 
 

 0.1862 *** 0.0058 * 

 
 

 
 

 0.0200  0.0030  
Leverage(t-1)  

 0.0192 ***  
 0.0168 *** 

 
 

 0.0017  
 

 0.0068  
Firm Size(t-1) 0.0468  -0.0104  0.0043  -0.0091  

 0.1942  0.0091  0.1748  0.0088  
HHI_Lines(t-1) 0.0419  -0.2894 *** 0.2090  -0.2852 *** 
 0.8301  0.0584  0.7510  0.0580  
HHI_Geo(t-1) 0.7987  -0.1331  0.6435  -0.1391  
 0.8668  0.1245  0.8436  0.1252  
Tax Effect(t-1) -0.0818  -0.0704 *** 0.1837  -0.0633 *** 
 0.2997  0.0198  0.2726  0.0195  
Business Complexity(t-1) 0.7700  -0.0001  0.6827  0.0040  

 0.5945  0.0556  0.5679  0.0546  
Leverage(t-2) 0.0931 ***  

 0.1020 ***  
 

 0.0282  
 

 0.0252  
 

 

_cons 3.3382 *** 0.4861 ** 2.0475 *** 0.4444 ** 
 1.6589  0.2304  0.1874  0.2168  
R-square 0.9301  0.9252  0.9303  0.9269  
Kleibergen-Paap LM Stat 42.03 ***   42.10 ***   

Wald F Stat 23.22 ***   23.23 ***   

N 1,383       1,383       
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Table 2-13 2SLS Regression Results for Executive Overconfidence and Reinsurance with Group-

fixed Effects, 2002-2016 (continued) 

Panel B     

Independent Variable 
First-stage             

Leverage(t-1) 

Second-stage 

Reinsurance 

First-stage             

Leverage(t-1) 

Second-stage 

Reinsurance 

Purchase(t-1) 0.0938 * 0.0022 * 0.1515 *** 0.0092 * 

 0.0540  0.0013  0.0413  0.0047  
Purchase*Leverage(t-1)  

 
 

 0.1555 *** 0.0043 ** 

 
 

 
 

 0.0206  0.0021  
Leverage(t-1)  

 0.0188 **  
 0.0182 ** 

 
 

 0.0085  
 

 0.0081  
Firm Size(t-1) 0.0457  -0.0101  0.0363  -0.0098  

 0.1935  0.0091  0.1864  0.0090  
HHI_Lines(t-1) 0.0137  -0.2886 *** 0.1622  -0.2844 *** 
 0.8343  0.0583  0.7962  0.0584  
HHI_Geo(t-1) 0.7682  -0.1330  0.6832  -0.1358  
 0.8848  0.1244  0.8397  0.1251  
Tax Effect(t-1) -0.0940  -0.0694 *** -0.0002  -0.0667 *** 
 0.2964  0.0199  0.2821  0.0195  
Business Complexity(t-1) -0.8023  0.0010  -0.6648  0.0053  

 0.5976  0.0557  0.5798  0.0548  
Leverage(t-2) 0.0944 ***  

 0.0962 ***  
 

 0.0281  
 

 0.0266  
 

 

_cons 3.3781 *** 0.4804 ** 2.9260 *** 0.4659 ** 
 1.6485  0.2294  1.4740  0.2251  
R-square 0.9301  0.9253  0.9302  0.9260  
Kleibergen-Paap LM Stat 42.01 ***   42.03 ***   

Wald F Stat 22.98 ***   23.05 ***   

N 1,383   1,383   1,383   1,383   

Note: This table provides robustness test results for H2 and H3. The estimated coefficients and standard errors are 

reported in the table. The regressions are estimated using a 2SLS model. The models include group/year-fixed effects 

and account for both autocorrelation and heteroscedasticity. All independent variables are lagged one year to eliminate 

any simultaneity problem. The two-period lagged leverage variable is used as the instrument variable for leverage ratio. 

Instrument relevance is tested via a Kleibergen-Paap rk LM test and Wald test in the first-stage regression. The estimated 

coefficients for year dummies are omitted from reporting. The dependent variable is reinsurance utilization, defined as 

the ratio of reinsurance ceded to direct premiums and reinsurance assumed; OC67 equals 1 if an executive is defined as 

overconfident based on the option-based measure, and 0 otherwise; Purchase equals 1 if an executive is defined as 

overconfident based on the shares-purchase-based measure, and 0 otherwise; Leverage is measured as net premiums 

written to policyholders’ surplus; HHI_Lines is a Herfindahl index of premiums written by business line; HHI_Geo is 

a Herfindahl index of premiums written by state; Tax Effect is measured by the ratio of the tax exempt investment 

income to total investment income; Business complexity is measured by the percentage of net premiums written in the 
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risky lines: workers’ compensation, private passenger auto liability, commercial auto liability, auto physical damage 

liability, commercial multi-peril, homeowners multi-peril, and inland marine insurance. Statistical significance at the 1, 

5, and 10 percent levels are denoted by ***, **, and * respectively. 

 

Table 2-14 2SLS Regression Results for Internal Reinsurance VS External Reinsurance 

with Group-fixed Effects, 2002-2016 

Independent Variable 
First-stage             

Leverage(t-1) 

Second-stage 

Int-Ext 

First-stage             

Leverage(t-1) 

Second-stage 

Int-Ext 

OC67(t-1) 0.0530  0.0049 *  
 

 
 

 0.0321  0.0029  
 

 
 

 

Purchase(t-1)     0.0521 * 0.0076 * 

     0.0304  0.0041  
Firm Size(t-1) 0.0429  -0.0187  0.0427  -0.0186  

 0.1197  0.0200  0.1195  0.0199  
Leverage(t-1)   -0.0279 ***  

 -0.0456 ** 

   0.0022  
 

 0.0220  
HHI_Lines(t-1) -0.0504  0.0884  -0.0555  0.0876  

 0.5919  0.0865  0.5930  0.0856  
HHI_Geo(t-1) -0.0403  -0.1562 ** -0.0572  -0.1582 ** 
 0.5347  0.0720  0.5432  0.0729  
Busines Complexity(t-1) 0.7947 * -0.0349  -0.7945  -0.0336  

 0.4814  0.0672  0.4822  0.0664  
Tax Effect(t-1) 0.1169  0.0241  0.1144  0.0233  
 0.2219  0.0226  0.2208  0.0225  
Leverage(t-2) 0.1011 ***   0.1032 ***   
 0.0253  

  0.0252    

_cons 3.2879 *** 0.4088 * 3.3061 * 0.4038 * 
 0.9294  0.2391  1.9245  0.2441  
R-square 0.8966  0.9087  0.9021  0.9109  
Kleibergen-Paap LM Stat 48.23 ***   48.22 ***   

Wald F Stat 44.31 ***   44.31 ***   

N 1,383   1,383   1,383   1,383   

Note: This table provides robustness test results for estimation of the effect of executive overconfidence on internal 

reinsurance vs. external reinsurance (H4). The estimated coefficients and standard errors are reported in the table. 

The regressions are estimated using a 2SLS model. The models include group/year-fixed effects and account for 

both autocorrelation and heteroscedasticity. All independent variables are lagged one year to eliminate any 

simultaneity problem. The two-period lagged leverage variable is used as the instrument variable for leverage ratio. 

Instrument relevance is tested via a Kleibergen-Paap rk LM test and Wald test in the first-stage regression. The 

estimated coefficients for year dummies are omitted from reporting. The dependent variable is internal reinsurance 

utilization and external reinsurance utilization. Internal_Reinsurance is defined as the ratio of reinsurance ceded to 
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affiliates to direct premiums and reinsurance assumed; External_Reinsurance is defined as the ratio of reinsurance 

ceded to non-affiliates to direct premiums and reinsurance assumed; Int-Ext Reinsurance is measured by the 

difference between Internal_Reinsurance and External_Reinsurance; OC67 equals 1 if an executive is defined as 

overconfident based on the option-based measure, and 0 otherwise; Purchase equals 1 if an executive is defined as 

overconfident based on the shares-purchase-based measure, and 0 otherwise; Leverage is measured as net premiums 

written to policyholders’ surplus; HHI_Lines is a Herfindahl index of premiums written by business line; HHI_Geo 

is a Herfindahl index of premiums written by state; Tax Effect is measured by the ratio of the tax exempt investment 

income to total investment income; Business complexity is measured by the percentage of net premiums written in 

the risky lines: workers’ compensation, private passenger auto liability, commercial auto liability, auto physical 

damage liability, commercial multi-peril, homeowners multi-peril, and inland marine insurance. Statistical 

significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * respectively. 

 

reported in Table 2-14. The dependent variable is the difference between internal 

reinsurance utilization and external reinsurance utilization. Consistent with previous 

findings, the estimated coefficients for executive overconfidence measures are positive and 

significant at the 10%. 

2.7 Conclusion 

 This study investigates the impact of executive overconfidence on capital structure 

decisions and reinsurance purchases using a sample of 37 publicly-traded property-liability 

insurance groups for the period 2002 to 2016. Capital structure decisions are measured by 

insurers’ business leverage, which is the ratio of net premiums written to policyholders’ 

surplus. Reinsurance purchase is measured as the ratio of reinsurance ceded to the sum of 

direct premiums written and reinsurance premiums assumed. The study employs two 

measures of executive overconfidence, one is based on executive option holdings and the 

other one is based on net purchase of stock shares. A FGLS model is estimated which 

accounts for both autocorrelation and heteroscedasticity. The study also controls for other 

firm characteristics including firm size, business-line diversification, geographical 

diversification, a tax effect, business mix, and RBC ratios.  
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 This study finds that insurance firms with overconfident executives have 

significantly higher leverage ratios, which is consistent with previous findings in the non-

financial industry. Overconfident executives believe that the market is setting the price of 

the firm to be lower than the fair value so that they shy away from raising funds by issuing 

equity. Moreover, overconfident executives underestimate the probability of insolvency 

and the estimated costs of bankruptcy. Therefore, overconfident executives raise external 

funding by writing more business, leading to a higher leverage ratio.  

 This study also finds that insurance firms with overconfident executives cede more 

reinsurance than their peers, and this evidence is stronger for insurers with limited business 

capacity than those with excess business capacity. Although overconfident executives may 

underestimate the probability of insolvency and do not think high leverage is a problem, 

they are faced with regulation pressures, which limits their underwriting capacity. Due to 

the aversion to issuing equity and the argument that reinsurance can substitute for capital 

in insurance firms, overconfident executives have to cede more reinsurance to prevent 

intervention by regulators and expand their underwriting capacity for the future.  

 This study finds evidence that executive overconfidence is positive and 

significantly related to the difference between internal reinsurance and external reinsurance, 

indicating overconfident executives prefer internal reinsurance to external reinsurance. 

One possible explanation is that overconfident executives believe that the business written 

is of high quality so that they cede the business to their affiliates to share benefits.  

This study also conducts robustness test by estimating 2SLS regressions. The two-
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period lagged reinsurance variable is used as the instrumental variable for reinsurance. The 

two-period lagged leverage ratio is used as the instrumental variable for the leverage ratio. 

The study in general finds consistent results with the findings using the FGLS model.  

 This study contributes to the current literature on managerial bias in two ways. First, 

most of the previous studies on executive overconfidence are conducted in non-financial 

industries and only a few studies use evidence from the insurance industry. This study 

provides evidence for the effect of executive overconfidence on capital structure decisions 

and reinsurance purchases using a sample of property-liability insurance firms. Second, 

this research provides evidence that personality traits of executives impact capital structure 

decisions and reinsurance purchases for insurance firms, which should be of interest to 

policyholders and regulators.   
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