


ABSTRACT 

 The first part of the dissertation examines whether M&As are related to internal 

capital markets by analyzing the changes in internal capital market utilization following 

M&As in the U.S. property-liability insurance industry during the period 2000-2015. The 

results suggest that both acquiring insurers and targets increase internal reinsurance and 

undergo more intragroup capital transactions after the M&A. The probit analysis provides 

evidence that insurers with low internal capital market utilization via reinsurance are more 

likely to engage in M&As as an acquirer or a target. This indicates that acquiring insurers 

with small internal capital markets have an incentive in making acquisitions to expand their 

internal capital markets. This study finds empirical evidence that internal capital market 

use is one of the determinants of M&As by utilizing internal transaction data of U.S. 

property-liability insurers. 

The second part of the dissertation investigates the relationship between executive 

compensation and internal capital market efficiency in the U.S. property-liability insurance 

industry for the period 2000-2015. The results indicate that executive compensation has a 

significant and positive influence on the efficiency of internal capital allocation. An 

executive’s incentive for efficient internal capital allocation is different depending on the 

type of compensation, the size of internal capital markets, and external events such as the 

global financial crisis. These findings are robust to corrections for potential endogeneity 

bias. I also find evidence of a non-linear relationship between efficiency and the size of 

internal capital markets. Internal capital markets should continue to expand as long as the 

benefit of relaxing credit constraints is greater than the cost of managing larger internal 

capital markets. Overall, the result of the study is consistent with the view that better 
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alignment of executive incentives with shareholder interests leads to efficient internal 

capital allocation. 
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CHAPTER 1 

MERGERS AND ACQUISITIONS AND INTERNAL CAPITAL 

MARKETS IN THE U.S. PROPERTY-LIABILITY  

INSURANCE INDUSTRY 

 

 
1.1. Introduction 

Mergers and acquisitions (M&A) are motivated by a number of reasons. The 

question of whether an M&A is driven by value enhancing motivations or non-value 

enhancing motivations has been extensively discussed in the finance literature. Non-value 

enhancing motivations for M&As are explained by agency problems including information 

asymmetry, empire-building, and managerial hubris (Jensen, 1986; Roll, 1986; Shleifer 

and Vishy, 1989). The value enhancement hypothesis is supported by theoretical and 

empirical evidence of achieving economies of scale and scope, enhancing financial 

efficiency, and improving financial performance (Grossman and Hart, 1980; Chamberlain 

and Tennyson, 1998; Hubbard and Palia, 1999; Boubakri, Dionne, and Triki, 2008; 

Cummins and Xie, 2008; Shim, 2011). Among the value-enhancing motivations, 

Trautwein (1990) refers to financial synergies from M&As as the result of lower costs of 

capital achieved. Firms can lower their cost of capital by changing their capital structure 

or investment policy through M&As; they can invest in unrelated business to lower 

systematic risk, increase firm size to lower default risk, or expand internal capital markets 

to better utilize internal resources. This study starts by questioning whether insurer M&As 

are motivated by one of the value-enhancing motivations, the use of internal capital 

markets.  
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One of the economic rationales for the existence of internal capital markets is that 

internal capital is less costly than external capital because outside investors know less about 

investment opportunities than managers inside the firm (Myers and Majluf, 1984). For 

example, property-liability insurers have actuarial and accounting flexibility in estimating 

loss reserves; however, most of the information to evaluate the accuracy of loss reserves is 

not available to the outside investors. This leads to severe information asymmetry between 

insurers and investors and costly external capital (Cummins and Nini, 2002; Myers and 

Majluf, 1984). Hubbard and Palia (1999) find evidence that merged firms create value by 

forming their own internal capital markets in the absence of informationally well-

developed external capital markets. They show that acquirers provide financing and capital 

budgeting expertise for targets so as to allocate capital across divisions internally. Thus, I 

examine whether insurers have a strong motivation to expand and utilize internal capital 

markets through M&As. 

The theoretical literature on internal capital markets shows mixed results on 

whether internal capital markets are active and efficient. Scharfstein and Stein (2000) argue 

that operating a conglomerate may increase management and coordination costs, 

exacerbate principal-agent conflicts, and create cross-subsidization among subsidiaries due 

to inefficient internal capital markets. On the other hand, the benefits of internal capital 

allocation are also analyzed in several studies; for instance, Gertner, Scharfstein, and Stein 

(1994) suggest that internal capital markets increase monitoring incentives, decrease 

managerial opportunistic behavior, and lead to better deployment of assets away from 

poorly performing projects relatively easily.  
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The empirical studies find different results depending on the characteristics of the 

industry, the level of information asymmetry, and the extent of diversification. Lamont 

(1997) finds evidence of cross-subsidization in oil companies; the non-oil segments of 

diversified oil producers decreased investment compared to their industry peers when oil 

prices fell. On the other hand, Billett and Mauer (2003) show that efficient subsidies to 

financially constrained divisions significantly increase the value of a diversified firm. In 

the U.S. property-liability insurance industry, Powell, Sommer, and Eckles (2008) provide 

evidence of efficient internal capital markets, by showing that internal capital markets are 

utilized to transfer capital to affiliates with the best perceived investment opportunities.  

Due to a surge of M&As in the U.S. insurance industry in the 1990s, M&As in the 

insurance industry are discussed intensively from various viewpoints. However, there is a 

limited amount of M&A research examining the relationship between M&As and internal 

capital markets. Thus, this study helps to fill this gap; it contributes not only to the M&A 

literature but to the literature on internal capital markets. 

There are two unique characteristics of the insurance industry that enable us to 

examine hypotheses regarding internal capital markets. First, insurance groups are a 

prevalent organizational structure in the U.S. insurance industry; groups consist of several 

insurers under common holding company ownership. The holding company receives cash 

from its insurance subsidiaries and uses these funds to contribute to other subsidiaries, to 

pay dividends to shareholders, to repurchase its shares, and for other business purposes that 

might arise. Second, the National Association of Insurance Commissioners (NAIC) 

requires insurers to report transactions with affiliates in statutory filings. These data are 

used to find proxies for internal capital market transactions in this study. Specifically, the 
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proxies are reinsurance premiums ceded to affiliates, 1  and other intragroup capital 

transactions including dividends, capital contributions, guarantees, and exchanges among 

affiliates.2 

The purpose of this study is to examine whether there are significant changes in the 

use of internal capital markets following M&As in the U.S. property-liability insurance 

industry during the period 2000-2015. The results show that acquiring insurers use more 

internal reinsurance and receive more intragroup capital transactions over the estimation 

window from one year before the M&A to two years after the M&A.3 Target insurers also 

increase their use of internal reinsurance after M&As. For other intragroup capital 

transactions, acquirers receive more intragroup capital in the form of shareholder dividends 

during the estimation window, whereas a significant amount of internal capital 

contributions were made to targets following M&As.  

Using probit analysis, I also provide evidence that insurers with low internal 

reinsurance use are more likely to engage in M&As as an acquirer or a target. This result 

suggests that insurers with small internal capital markets have an incentive in making 

acquisitions to expand their internal capital markets. Additionally, acquirers target insurers 

with low internal capital market utilization, consistent with corporate control theory. 

Combining the results of two-stage least squares (2SLS) regression with those of the probit 

                                                 
1 Reinsurance premiums ceded to affiliates and assumed from affiliates are reported in the Underwriting and 

Investment Exhibit Part 1B - Premiums Written in the NAIC statement. 
2 Insurer’s transactions with any affiliates are reported in Schedule Y – Part 2 of the NAIC annual statement. 
3  As a robustness check, I examine whether the increase in internal reinsurance use is caused by the 

contribution to the acquiring firm to fund the M&A. The results show that there are significant increases in 

internal reinsurance for acquirers for the estimation window from the year of M&A to two years after the 

M&A, but the change in internal reinsurance is not significant for the estimation window from one year 

before the M&A to the year of M&A. These results buttress the argument that acquiring insurers have a 

motivation for M&As to expand internal capital markets. 
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analysis, I conclude that insurers utilizing less internal capital markets are more likely to 

be involved in M&As, and they expand their internal capital markets following M&As. 

This study empirically shows that internal capital market use could be one of the 

determinants of M&As by studying internal transaction data of U.S. property-liability 

insurers. The results of the study also provide evidence that property-liability insurers have 

incentives to utilize their internal capital markets than external markets. Since their 

business is hard to be accurately assessed by outside investors, they would have faced 

significant external capital market frictions. Overall, this study contributes to the M&A 

literature by providing a direct link between the changes in internal capital markets and 

M&As.  

The remainder of this paper is organized as follows. Section 2 reviews the prior 

literature regarding internal capital markets and M&As in the insurance industry. Section 

3 develops hypotheses. Section 4 presents the data and sample selection. Section 5 presents 

the model and the definition of variables. In Section 6, the empirical results are analyzed. 

Section 7 concludes.  

1.2. Literature Review 

1.2.1. Internal Capital Markets 

Many researchers have discussed internal capital market activities in conglomerates, 

questioning whether the internal capital market is active or not and whether it is efficient 

if it is proven to be active. There are mixed results among prior studies regarding internal 

capital markets. Rajan, Servaes, and Zingales (2000) provide evidence that internal capital 

market activity is not an economically significant factor in the investment strategy for 

conglomerate firms. In addition, rent-seeking behavior of divisional managers can cause 
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overinvestment and underinvestment problems, leading to value destroying cross-

subsidization among divisions (Scharfstein and Stein, 2000). Meyer, Milgrom, and Roberts 

(1992) argue that the rent-seeking behavior of divisional managers and the associated costs 

may be reduced by divesting the weaker divisions.  

On the other hand, Williamson (1975) suggests that the management of a 

diversified firm knows more about investment opportunities than external investors do, 

allowing management to allocate capital more efficiently. Conglomeration may improve 

financial efficiency by creating internal capital markets in which it is easier to efficiently 

redeploy the assets of poorly performing projects (Gertner, Scharfstein, and Stein, 1994). 

Additionally, internal capital markets are less affected by capital market frictions. In the 

model by Stein (1997), headquarters create value by engaging in “winner picking” and 

allocating capital to divisions having the highest returns on investment.  

In empirical research on internal capital markets, mixed results exist; some studies 

support the efficient internal capital market hypothesis, while others do not. Lamont (1997) 

finds no evidence that internal capital markets are efficient. He shows that oil companies 

significantly reduced non-oil investment when the oil price decreased in 1986, suggesting 

that non-oil divisions were subsidized by the profit from oil divisions. Shin and Stulz (1998) 

argue that internal capital markets do not operate in an efficient way by showing that 

segments’ investment budgets are not protected from an adverse cash flow shock of other 

segments. They also find that the sensitivity of a segment’s investment to the cash flow of 

other segments is not related to the value of investment opportunities, suggesting inefficient 

internal capital markets. Ozbas and Scharfstein (2009) document that the investment of 

stand-alone firms is more sensitive to industry Q than is the investment of unrelated 
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segments of conglomerate firms.4 This result suggests that conglomerates invest less than 

stand-alone firms in high-Q industries and more than stand-alone firms in low-Q industries. 

Those differences are more significant if managers of conglomerate firms have small 

ownership stakes, suggesting agency problems in making capital allocation decisions and 

inefficiencies in internal capital markets. 

On the other hand, Khanna and Tice (2001) found active and significant internal 

capital markets in the discount retailing industry, a focused industry without high levels of 

information asymmetry. Campello (2002) notes that internal capital markets tend to play 

an efficiency-enhancing role in large bank holding companies, whereas they result in 

inefficient cross-subsidization within small bank holding companies. To examine the value 

of internal capital markets in diversified firms, Billett and Mauer (2003) use the measure 

of excess value of a diversified firm devised by Berger and Ofek (1995).5  They find 

evidence that efficient subsidies to financially constrained divisions significantly increase 

a firm’s excess value, while inefficient capital transfers significantly decrease the excess 

value.  

Regarding the insurance industry, Powell, Sommer, and Eckles (2008) examine 

whether inflows of capital to an affiliate from the rest of the group and an increase in 

reinsurance ceded by an affiliate to other members in the group lead to higher growth in 

premiums written by the affiliate.6 They also provide evidence of efficient internal capital 

                                                 
4 Q measures the responsiveness of capital expenditures to industry investment opportunities. 
5 Berger and Ofek (1995) define excess value as the natural log of the ratio of a firm’s actual value to imputed 

value; a firm’s imputed value is the sum of each segment’s sales (assets, or earnings before interest and taxes) 

multiplied by the ratio of total capital to sales (assets, or earnings before interest and taxes) for the median 

single-segment firm in the segment’s industry. If excess value is positive, diversification enhances the value 

of segments more than their stand-alone peers. If excess value is negative, diversification reduces value. 
6 Insurers can increase their capacity to write more premiums by ceding reinsurance. 
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markets; insurers provide internal capital to the affiliates with the best investment 

opportunities. In sum, internal capital transactions play an economically significant role in 

the investment decisions for affiliated insurers. Since insurance groups perform a relatively 

homogenous set of activities compared to diversified conglomerates in other industries, 

insurance groups may excel in winner picking while minimizing the agency costs of 

diversification (Powell, Sommer, and Eckles, 2008).  

1.2.2. Mergers and Acquisitions in the Insurance Industry 

Whereas there has been debate over the value creation of M&As in banking and 

non-financial industries, studies regarding the M&As in the property-liability insurance 

industry provide evidence of increased firm value in acquirers, targets, or both following 

the M&A. Cummins, Tennyson, and Weiss (1999) find that target life insurers achieve 

greater efficiency gains than firms that have not been involved in M&As and financially 

vulnerable insurers are more likely to be acquired. Akhigbe and Mandura (2001) examine 

the valuation effects of merger announcements, showing that both acquirers and targets of 

insurance company mergers experience positive and significant valuation effects. For a 

sample of M&As involving European insurers, Cummins and Weiss (2004) document that 

M&A targets realize positive cumulative average abnormal returns. While many studies 

focus on short-term post M&A performance, Boubakri, Dionne, and Triki (2008) show that 

M&As create value in the long run; buy and hold abnormal returns are proven to be positive 

and significant three years after the M&A.  

Cummins and Xie (2008) analyze the productivity and efficiency effects of M&As 

in the U.S. property-liability insurance industry, finding that M&As were primarily 

associated with value-maximization. They argue that acquiring firms achieve more revenue 
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efficiency than non-acquiring firms, and target firms experience greater cost and allocative 

efficiency growth than non-targets. Cummins, Klumpes, and Weiss (2015) examine 

whether M&As create value for shareholders using global insurance M&A data. They 

suggest that market value gains for acquirers are relatively small, whereas targets realize 

significant market value gains in both cross-industry and within-industry transactions. 

Zhang (2016) buttresses the argument of Cummins, Klumpes, and Weiss (2015) using a 

sample for a longer period, 1990-2014. 

There are M&A studies with respect to the diversification discount, comparing 

conglomerates and single-segment firms, and they reason an increase or decrease in firm 

value after M&As as an increase or decrease in internal capital market efficiency 

respectively. For the mergers in the 1960s, Hubbard and Palia (1999) provide evidence that 

merged firms create value by forming their own internal capital markets because, “the cost 

of external financing was much higher due to the lack of well-developed capital market 

institutions” (p. 1138). Fluck and Lynch (1999) argue that conglomerate mergers provide 

firms with the opportunity to fund projects with positive net present values which could 

not be financed internally. However, to the best of my knowledge, no study investigates 

the changes in the internal capital market utilization in acquirers and target firms using a 

measure of internal capital markets. Therefore, this study contributes to the M&A literature 

by finding a direct link between the changes in internal capital markets and M&As. 

Furthermore, the analysis of insurers’ characteristics and behavior in utilizing internal 

capital markets following M&As will provide important implications for not only scholars 

but regulators to understand the motivation for M&As.  
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1.3. Hypothesis Development 

 The development of hypotheses is based on two assumptions. First, M&As in the 

U.S. insurance industry arise from value-maximizing motives. Insurance is a competitive 

industry, and it is unlikely that firms with non-value-maximizing motives will survive in 

the long run (Cummins, Klumpes, and Weiss, 2015).  

Second, internal capital markets are active within insurance groups. Although the 

efficiency of internal capital markets could be low or high, I assumed that in general 

property-liability insurers use their internal capital markets to facilitate investment growth 

among affiliated insurers and transfer capital to the affiliates with good investment 

opportunities (Powell, Sommer, and Eckles, 2008). I regard an increase in the business 

volume of internal capital markets as an increase in the utilization of internal capital 

markets.  

 Based on these two assumptions, I develop a hypothesis that insurers expand their 

internal capital markets following M&As. As discussed earlier, firms with insufficient 

financial slack may not undertake all valuable investment opportunities due to information 

asymmetry (Myers and Majluf, 1984). M&As can be an effective means for such firms to 

alleviate information asymmetry and facilitate the development of internal capital markets 

(Cummins, Klumpes, and Weiss, 2015). Further, it is costly for insurers to raise new capital 

from external markets, due to market inefficiencies and information asymmetries. Outside 

investors have less information about the estimated value of its reserves for unpaid losses 

and may charge higher equity premiums (Chamberlain and Tennyson, 1998). Thus, 

insurers have incentives in expanding their internal capital market through M&As to 

provide funds to affiliates with investment opportunities.  
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If insurers engage in M&As to facilitate investment growth through internal capital 

markets, I would observe an increase in internal capital market activity in acquirers and 

targets following M&As. The expansion could be achieved via internal reinsurance 

arrangements or other intragroup capital transfers.7 Accordingly, I specify the following 

hypotheses: 

Hypothesis 1a: Acquiring insurers increase their internal reinsurance use more than 

non-acquirers. 

 

Hypothesis 1b: Acquiring insurers increase their other intragroup capital 

transactions more than non-acquirers. 

 

I assume Hypothesis 1 applies to target insurers in the same way, leading to the 

second set of hypotheses.  

Hypothesis 2a: Target insurers increase their internal reinsurance use more than 

non-targets. 

 

Hypothesis 2b: Target insurers increase their other intragroup capital transactions 

more than non-targets. 

 

I also examine whether internal capital market utilization is related to the 

probability of becoming an acquirer or a target. Stein (1997) suggests that large internal 

capital markets would be better than small internal capital markets because it would, “ease 

the credit constraint effect” (p.122). Thus, firms tend to expand their internal capital 

markets so long as the benefits of internal capital markets are greater than headquarters’ 

monitoring efforts. Matsusaka and Nanda (2002) also say that, “the value of internal capital 

markets depends non-monotonically on the quantity of internal resources” (p.178). They 

                                                 
7 Defining one internal capital measure by adding internal reinsurance and other intragroup transfers is not 

meaningful (Powell, Sommer, and Eckles, 2008). Internal reinsurance is much larger than other intragroup 

transfers, and they have different purposes in terms of allocating capital; for example, internal dividends are 

paid based on ownership, not on performance.  
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argue that an increase in internal capital market activity leads to more valuable internal 

capital markets until the agency cost of overinvestment begins to dominate. Thus, I 

presume that insurers with small internal capital markets have not reached the trade-off 

point and, thus, have a strong motivation to expand their internal capital market activities 

through M&As. This leads to Hypothesis 3:  

Hypothesis 3a: Insurers with low internal reinsurance utilization are more likely to 

become acquirers.  

 

Hypothesis 3b: Insurers that receive less other intragroup capital transactions are 

more likely to become acquirers.  

 

Regarding the relationship between the likelihood of becoming M&A targets and 

the level of internal capital market utilization, I assume it depends on acquirers’ internal 

capital market utilization. Acquirers may target firms with low internal capital market 

utilization to increase firm value by increasing internal capital market activity after the 

M&A. On the other hand, acquirers that already have large internal capital markets have 

less incentives to expand internal capital markets through M&As.  

According to corporate control theory (Shleifer and Vishny, 1988), if target firms 

suffer from non-value-maximizing behaviors of managers, takeover can be an effective 

means to replace those managers and improve the firm’s efficiency. Cummins and Xie 

(2008) also find that poorly performing insurers are more likely to become targets for a 

sample of U.S. property-liability insurers. In the U.S. life insurance industry, Cummins, 

Tennyson, and Weiss (1999) provide evidence that financially vulnerable insurers are more 

likely to be acquired than financially stronger firms. BarNiv and Hathorn (1997) point out 

that a timely merger can be an alternative to insolvency; they find that 20 to 46 percent of 

merged insurers were financially distressed. Assuming that the top managers at 
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headquarters make decisions for internal capital allocation, and internal capital markets are 

active, low internal capital market utilization may reflect non-value-maximizing behavior 

of managers, less capacity to underwrite business, and weak financial condition. Therefore, 

insurers with small internal capital markets are more likely to be targeted for M&As, 

leading to Hypothesis 4: 

Hypothesis 4a: Insurers with low internal reinsurance utilization are more likely to 

become targets.  

 

Hypothesis 4b: Insurers that receive less other intragroup capital transactions are 

more likely to become targets.  

 

1.4. Data and Sample Selection 

The main source of the data for this study is M&A transactions from the SNL 

Financial database and the A.M. Best Company over the sample period 2000-2015. The 

financial data including internal capital transactions is from the NAIC regulatory annual 

statements. To remove outliers, I use Cook’s distance to detect outliers; if the values of 

Cook’s distance are greater than 1, I consider those observations to be outliers and drop 

them. Then, I winsorize some variables at the 1% and 99% quantiles.8 The final sample is 

an unbalanced panel; this avoids survivor bias and maximizes the number of observations. 

1.4.1. Sample Selection: Internal Capital Markets  

Two samples of insurers are used in the analysis. An Individual company sample 

consists of affiliates of group insurers; insurers not affiliated with groups are excluded 

because they have no internal capital markets. A Group sample consists of observations 

aggregated to the group level. In the Group sample, financials and internal capital market 

                                                 
8 The winsorized variables include internal reinsurance, other intragroup capital, shareholder dividends, 

capital contributions, ROA, and the Z-score. Capital is winsorized at the 5% and 95% quantiles. 
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transactions from the NAIC annual statements are summed up to the group level by group 

codes. The total number of observations in the Individual company sample at the outset is 

16,599; and for the Group sample, it is 3,607. The Group sample is used in probit analysis 

for acquirers, and the Individual company sample is used in probit analysis for targets.  

2SLS regressions are used to test Hypotheses 1 and 2. The sample size decreased 

due to the requirement that data be available during the estimation window from one year 

before and to two years after the M&A; the number of observations in the final Individual 

company sample is 14,713, and in the Group sample it is 3,080. 

1.4.2. Sample Selection: Acquirers and Targets  

First, the sample started with 440 deals classified by the buyer regulatory industry 

as P&C Insurance and 574 deals classified by the target regulatory industry as P&C 

Insurance from the SNL Financial database over the period 2000-2015. The number of 

deals in which both the buyer and target regulatory industries are classified as P&C 

Insurance is 199. Thus, a total of 815 deals are considered. 9 Deals that are pending or 

terminated are excluded (87 deals), and only completed deals are included. An acquirer or 

a target in the deal should be a U.S. insurer because non-U.S. insurers have no obligation 

to report internal capital market transactions; thus, 96 deals are eliminated.  

Then, I remove insurers that do not have NAIC company codes for the acquirer 

analysis (161 firms). Acquirers that are not viable (i.e., with zero or negative net premiums 

written, surplus, or assets) are also eliminated. Insurers with less than $0.5 million in assets 

are also excluded because extremely small firms tend to operate in narrow geographical 

                                                 
9 440 deals in which the buyer is a property-liability insurer + 574 deals in which the target is a property-

liability insurer minus 199 deals in which both buyer and target are property-liability insurers yields 815 

deals (i.e., 574+440-199=815). 
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areas or product niches. Insurers are also eliminated if they are a captive, a risk retention 

group, a manager-managed limited liability company, a residual market mechanism, a state 

insurance fund, or a special purpose vehicle (5 firms). Insurers whose company type is not 

a stock company or a mutual company are dropped (24 firms). Nineteen insurers involved 

in multiple M&As within two years before or after the transactions are excluded to prevent 

double counting. I drop the insurers whose values are not reasonable; for example, 

geographic concentration is over 1 and exposure to catastrophic areas is less than 0. The 

final sample available to estimate internal capital markets changes between one year before 

the M&A and two years after the M&A is 110 acquiring insurers.  

To identify target insurers, insurers that do not have NAIC company codes are 

eliminated (167 firms). Insurers that exhibit negative net premiums written, or negative 

surplus, or those with less than $ 0.5 million in assets are also excluded (17 firms). Insurers 

whose company type is not a stock company or a mutual company are dropped (5 firms). 

One target insurer was eliminated because it was in rehabilitation. One target insurer is also 

eliminated because it was a risk retention group. If a target insurer is in a group in which 

the acquirer is an affiliate, the firm is excluded from the target sample (51 firms). Targets 

involved in more than one transaction over the estimation window, one year before and 

two years after the M&A, are excluded. I further exclude 21 insurers whose values are not 

reasonable.10 This results in a final sample of 248 target insurers. 

                                                 
10 Excluded are insurers with zero or negative net premiums written, surplus, or assets, or with over 1 or less 

than 0 concentration variables. 
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1.5. Methodology 

1.5.1. Model Specification 

Following M&A studies in the U.S. insurance industry (Cummins and Xie, 2008; 

Shim, 2011), I use an acquirer dummy and a target dummy to examine the relationship 

between M&As and internal capital markets. The dependent variable to test Hypothesis 1 

and Hypothesis 2 is the differences in the internal capital market use between one year 

before the M&A and two years after the M&A.11 To test Hypothesis 1, I estimate equation 

(1) below with an acquirer dummy and group characteristics as independent variables for 

the Group sample. Equation (2) tests Hypothesis 2, and it includes the target dummy and 

controls as independent variables for the Individual company sample. The equations are 

estimated using 2SLS with fixed year effects and Huber-White heteroscedasticity-

consistent standard errors. If the coefficient of the acquirer dummy is positive and 

significant, Hypothesis 1 will be supported. Hypothesis 2 would be supported if the 

coefficient on the target dummy is positive and significant. 

∆𝑌𝑖,(𝑡−1,𝑡+2) = 𝛽0 + 𝛽1𝐴𝑐𝑞𝑢𝑖𝑟𝑒𝑟 𝐷𝑢𝑚𝑚𝑦𝑖,𝑡 + 𝛽2𝑋𝑖,𝑡 + 𝑢𝑡 + ε𝑖,𝑡          (1) 

∆𝑌𝑖,(𝑡−1,𝑡+2) = 𝛽0 + 𝛽1𝑇𝑎𝑟𝑔𝑒𝑡 𝐷𝑢𝑚𝑚𝑦𝑖,𝑡 + 𝛽2𝑋𝑖,𝑡 + 𝑢𝑡 + ε𝑖,𝑡          (2) 

where ∆𝑌𝑖,(𝑡−1,𝑡+2) = the changes in the volume of internal reinsurance between one year 

before the M&A and two years after the M&A, or the changes in other intragroup 

capital transactions between one year before the M&A and two years after the 

M&A, 

 

𝐴𝑐𝑞𝑢𝑖𝑟𝑒𝑟 𝐷𝑢𝑚𝑚𝑦𝑖,𝑡 = an indicator variable which is equal to one if an insurer 

group is an acquirer and zero if it is a non-acquirer,  

 

                                                 
11 Following Cummins and Xie (2008), I estimate the change in internal capital markets one year before the 

M&A and two years after the M&A. An alternative estimation window of one year before the M&A to one 

year after the M&A is also tested as a robustness check in section 6.3.  
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𝑇𝑎𝑟𝑔𝑒𝑡 𝐷𝑢𝑚𝑚𝑦𝑖,𝑡 = an indicator variable which is equal to one if an insurer is a 

target company and zero if it is a non-target,  

 

𝑋𝑖,𝑡 = a vector of control variables measuring insurers’ firm characteristics, 

including: Firm Size, Firm Age, Geographic HHI, Line-of-Business HHI, Long-tail 

Risk, Number of Affiliates, Relative Size, and Mutual Dummy as described in Table 

1.1,  

 

𝑢𝑡= year dummy, and 

 

ε𝑖,𝑡= random error term for insurer i in year t.  

  First, I use ordinary least squares (OLS) to estimate the above equations to find the 

impact of M&As on internal capital markets. However, there is a potential endogeneity 

issue that an insurer’s internal capital market utilization may affect a firm’s decision to 

undergo a M&A. Insurers managing internal capital markets actively might be more likely 

to engage in M&As because they may benefit from providing capital to firms with valuable 

investment opportunities after mergers. The result of the Durbin–Wu–Hausman test 

indicates that OLS is not consistent,12 suggesting that an endogeneity problem may exist. 

To avoid this endogeneity problem, I use 2SLS regression with instrumental variables to 

estimate equations (1) and (2).  

The instrumental variable for the target analysis is the lagged sum of internal capital 

market utilization; specifically, the lagged sum of reinsurance premiums ceded to affiliates 

and other intragroup capital transactions scaled by total premiums written is the instrument 

for the target dummy. For the acquirer analysis, the rank of the lagged sum of internal 

capital market utilization is used as an instrument for the acquirer dummy. I use the 

Kleibergen-Paap rk LM statistic for an under-identification test, and the Wald F statistic 

                                                 
12 The p-value of the Durbin-Wu-Hausman test is zero, rejecting the null hypothesis that a set of estimates 

obtained by OLS is consistent. 
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for a weak instrument test. According to the result of the relevance and validity tests, both 

instruments are valid as instrumental variables. The values and significance of the tests are 

presented in the 1st Stage column in Tables 4 and 6. 

The result of the Breusch–Pagan Lagrange Multiplier test for random effects is 

significant, indicating that a pooled cross-sectional model would be less efficient than a 

fixed-effects or a random-effects model. I use a fixed-effects model by including year-fixed 

effects according to the Hausman test result.13 Additionally, the variance inflation factor 

values for the independent variables are below 10, suggesting that no multicollinearity 

problem exists. 

I use a probit model for equations (3) and (4) to test whether the internal capital 

market utilization prior to M&As affects the likelihood of becoming an acquirer or a target. 

Equations (3) and (4) are used to test Hypothesis 3 regarding the acquirer analysis and 

Hypothesis 4 regarding the target analysis, respectively. The independent variables, 

including the internal capital market utilization, are lagged by one year for all firms so that 

they represent the year prior to the M&A.14  

𝐴𝑐𝑞𝑢𝑖𝑟𝑒𝑟 𝐷𝑢𝑚𝑚𝑦𝑖,𝑡 = 𝛽0 + 𝛽1𝐼𝐶𝑀𝑖,𝑡−1 + 𝛽2𝑋𝑖,𝑡−1 + 𝑢𝑡 + ε𝑖,𝑡        (3)  

𝑇𝑎𝑟𝑔𝑒𝑡 𝐷𝑢𝑚𝑚𝑦𝑖,𝑡 = 𝛽0 + 𝛽1𝐼𝐶𝑀𝑖,𝑡−1 + 𝛽2𝑋𝑖,𝑡−1 + 𝑢𝑡 + ε𝑖,𝑡        (4) 

where 𝐴𝑐𝑞𝑢𝑖𝑟𝑒𝑟 𝐷𝑢𝑚𝑚𝑦𝑖,𝑡  = an indicator variable which is equal to one if an insurer 

group is an acquirer and zero if it is a non-acquirer,  

 

𝑇𝑎𝑟𝑔𝑒𝑡 𝐷𝑢𝑚𝑚𝑦𝑖,𝑡 = an indicator variable which is equal to one if an insurer is a 

target and zero if it is a non-target,  

 

                                                 
13 The Hausman test indicates that the fixed-effects model is better than the random-effects model. Thus, I 

include year dummies for time-fixed effects. Company effects were not used due to multicollinearity with 

the acquirer dummy and the target dummy. 
14 The analysis using 2-year lagged values gives the same result.  
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𝐼𝐶𝑀𝑖,𝑡−1  = the volume of internal reinsurance or other intragroup capital 

transactions one year prior to the M&A, 

 

𝑋𝑖,𝑡−1= a vector of control variables measuring insurers’ (for the target analysis) or 

insurers groups’ (for the acquirer analysis) firm characteristics one year prior to the 

M&A, including: Firm Size, Firm Age, Geographic HHI, Line-of-Business HHI, 

Long-tail Risk, Number of Affiliates, Relative Size, Mutual Dummy, and Z-score as 

described in Table 1.1,  

 

𝑢𝑡= year dummy, and 

 

ε𝑖,𝑡= random error term for insurer i in year t.  

 

In the analysis of acquirers and non-acquirers, I use the Group sample because 

M&A decisions are made at the group level in general. The target analysis is performed at 

the individual company level using the Individual company sample. 

1.5.2. Definition of Variables 

Reinsurance can serve as a substitute for capital. How much reinsurance to cede or 

assume is a capital structure decision because insurers may reduce the strain on their capital 

by ceding risks to a reinsurer (Powell, Sommer, and Eckles, 2008; Shiu, 2011). An increase 

in premiums ceded to reinsurers would increase an insurer's capacity to underwrite risks 

without increasing the probability of insolvency.15 Insurers can purchase reinsurance from 

unaffiliated insurers or affiliated insurers in the same group. If an affiliated insurer cedes 

reinsurance to other members of the same group or assumes reinsurance from other insurers 

in the group, those reinsurance transactions are considered internal reinsurance. Through 

internal reinsurance, members of insurance groups can diversify risks and direct resources 

to high-performing subsidiaries (Cummins and Weiss, 2016). Thus, the volume of internal 

reinsurance premiums ceded can be a proxy for the internal capital market utilization. 

                                                 
15 This is true so long as the reinsurer honors the contract.  
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I use the amount of internal reinsurance premiums ceded to measure internal capital 

market activity. Internal Reinsurance is defined as reinsurance premiums ceded to 

affiliates divided by total premiums written,16 following the prior literature (Mayers and 

Smith, 1990; Garven and Lamm-Tennant, 2003; Powell and Sommer, 2007). Mayers and 

Smith (1990) argue that netting reinsurance premiums ceded and assumed is not 

appropriate to measure reinsurance activity because net reinsurance activity would be zero 

for insurers under a pooling contract.17 In this study, since the acquirer analyses are based 

on the Group sample, net internal reinsurance is zero at the group level. Therefore, I use 

the amount of reinsurance premiums ceded to affiliates as a measure of internal capital 

market utilization. This measure implies how much internal capital via reinsurance is 

transferred within the insurer. 

Besides using internal reinsurance, insurers can exchange capital internally by a 

means of other internal transactions. The NAIC requires insurers to report those 

transactions with affiliates to state insurance regulators in Schedule Y in the NAIC annual 

statement. Thus, I use these data to proxy for intragroup capital transactions other than 

internal reinsurance. Other Intragroup Capital is defined as the sum of four types of 

transactions: (1) Shareholder dividends, (2) Capital contributions, (3) Investment transfers, 

and (4) Guarantees. Shareholder dividends are dividends paid to affiliates that own shares 

of the reporting insurer's stock. Capital contributions are transfers of capital in any form 

such as cash, securities, real estate, and surplus notes. Investment transfers are purchases, 

                                                 
16 Total premiums written is the sum of direct premiums written and reinsurance premiums assumed. 
17 Garven and Lamm-Tennant (2003) use the same measure as Mayers and Smith (1990). Powell and Sommer 

(2007) modify Mayers and Smith (1990)’s measure by incorporating the distorting effects of inter-company 

pooling arrangements. As a robustness check, I use a modified internal reinsurance measure for potential 

pooling bias in section 6.3. 
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sales, or exchanges of loans, securities, real estate, mortgage loans or other investments. 

Guarantees are transfers incurred in connection with guarantees made on behalf of affiliates; 

if an affiliate transfers assets in the group as collateral for another affiliate’s financing 

arrangements, the difference between the current market price and amortized value will be 

recognized as a change in surplus at the affiliate level.18 Since internal transactions within 

affiliates are summed to zero across all affiliates in a given insurance group, the variable 

for other intragroup capital transactions is measured as the amount received by the 

property-liability insurance subsidiaries for acquirers.19 For instance, if other intragroup 

capital is negative, capital is provided to non-property-liability firms in the group. Thus, if 

a property-liability insurer pays a dividend to non-property-liability firms in the group, the 

dividend variable would be negative. 

Insurance buyers are willing to pay higher premiums for insurance from insurers 

with lower default risk (Sommer, 1996; Cummins and Danzon, 1997); and larger insurers 

tend to have lower default risk (Cummins, Harrington, and Klein, 1995). I include a Firm 

Size variable in the regressions to control for the size effect, measured by the natural 

logarithm of total assets. In terms of internal capital markets, larger insurers face smaller 

transaction costs and may be better disposed to raising capital from external capital markets. 

Therefore, they might be less dependent on internal capital markets than smaller insurers 

(Phifer, 1996); Firm Size is expected to be negatively related to internal capital market use.  

                                                 
18 The holding company offsets the noneconomic inflation of surplus and records it as a deferred gain or an 

unrealized loss until the asset is sold to an unrelated third party (NAIC, 2014). 
19 Other intragroup capital transactions can be categorized according to the type of counterparty (Niehaus, 

2018): property-liability insurers, non-property-liability insurers, and non-insurers. If the counterparty of an 

internal transaction is U.S. insurers, insurers report the NAIC code of the counterparty, and we know whether 

the counterparty is a life insurer or a property-liability insurer. If the counterparty is non-insurers, we cannot 

figure out the counterparty, and the counterparty is categorized as a non-insurer.   
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Better capitalized insurers are less likely to raise capital from internal and external 

capital markets. Powell, Sommer, and Eckles (2008) provide evidence that, all else equal, 

firms holding more relative capital need less additional internal capital. In addition, Powell 

and Sommer (2007) show that leverage is positively related to both internal and external 

reinsurance because insurers with higher leverage are more likely to become insolvent and 

to purchase reinsurance. Thus, Capital is expected to have a negative relation with internal 

capital market utilization. It is defined as the ratio of capital (assets minus liabilities) to 

total assets.  

Firm Age is added to capture the effect of information asymmetry, defined as the 

natural logarithm of the firm’s age in years since inception. As time passes, reinsurers 

obtain more precise information on the insurer’s quality based on past experience (Jean-

Baptiste and Santomero, 2000). This enables older firms to face smaller information costs 

to reinsurers as information is revealed over time. All else equal, older firms are less likely 

to depend on internal capital markets than younger firms; thus, a negative relationship 

between Firm Age and internal capital market activity is expected.  

Insurers whose business is more concentrated geographically or by product lines 

may need to diversify their risk exposures by ceding risks via reinsurance; then, a positive 

relationship between concentration and reinsurance use would occur. On the other hand, 

Powell and Sommer (2007) provide evidence that insurers with concentrated exposures 

cede less reinsurance internally. They argue that concentrated insurers may systematically 

choose less-risky applicants within each line of insurance; in this case, concentration is 

expected to have a negative relationship with internal reinsurance.  



23 

The same reasoning applies to other intragroup capital transactions. A high level of 

concentration leads to increases in the volatility of firm value and expected bankruptcy 

costs (Mayers and Smith, 1990). Thus, insurers may need to hold more capital rather than 

providing capital to other affiliates, and a positive relationship is expected between the 

concentration variables and other intragroup capital transactions. However, if insurers with 

concentrated exposures hedge their risks by choosing less-risky lines or geographic regions, 

they have a lesser need of capital. In summary, this relationship could go in either direction. 

Geographic concentration (Geographic HHI) is measured by the Herfindahl-Hirschman 

index of premiums written by state.20 Line-of-Business concentration (Line-of-Business 

HHI) is measured by the Herfindahl-Hirschman index of premiums written by business 

line.21 

Insurers with risky lines of business may face a higher cost of capital when raising 

external capital due to information asymmetries between insurers and outside investors. 

For instance, estimating loss reserves requires information, most of which is available to 

insiders but not to outside investors. If insurers with higher risk have a strong motivation 

to utilize internal capital markets rather than external capital markets, the risk of the 

insurers’ business would be positively related to the use of internal capital markets. In the 

property-liability insurance industry, writing long-tail lines creates significant 

underwriting risk for insurers because the ultimate total loss amounts are not known for 

many years following policy issue. Long-tail Risk is measured by the proportion of 

premiums written in long-tail business lines including homeowners’ and farmowners’ 

                                                 
20 Premiums written by state are reported in Schedule T of the NAIC annual statement. 
21 Premiums written by line of business are reported in the Underwriting and Investment Exhibit of the NAIC 

annual statement. 
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multiple peril, commercial multiple peril, ocean marine, workers’ compensation, other 

liability, medical malpractice, automobile liability, aircraft, and boiler and machinery.22  

In addition to the risk of long-tail lines, the risk of catastrophic loss could be a proxy 

for underwriting risk. Insurers writing more business in catastrophe-prone areas are also 

considered risky because they are exposed to a high degree of uncertainty from 

catastrophes. Catastrophe Exposure is the sum of premiums written in the homeowners 

line in the Gulf coast and east coast states and the earthquake line in California divided by 

total premiums written. Both Long-tail Risk and Catastrophe Exposure are expected to be 

positively related to internal capital market use. 

 Mayers and Smith (1990) argue that the organizational form of insurers could 

influence the demand for reinsurance. There are two primary forms of organization of 

insurers, stocks and mutuals. Mutual insurers generally face greater costs of raising new 

capital from external capital markets than stock insurers do, due to market inefficiencies 

and greater information costs.23 Thus, mutual insurers may rely more on internal capital 

markets than stock insurers. Based on this argument, the mutual dummy is expected to 

have a positive relationship with internal capital market use. According to agency theory, 

however, mutual ownership has lower agency costs than stock ownership because there is 

no conflict between owners and policyholders in mutual insurers. Since mutual insurers are 

less likely to engage in risk-taking activities than stock insurers (Cummins, Phillips, and 

                                                 
22  Following Cummins and Danzon (1991), long-tail lines are categorized by the statutory accounting 

definition; the long-tailed lines show the 10 most recent accident years of data and a prior year row in 

Schedule P of the NAIC annual statement, whereas the short-tailed lines show the two most recent accident 

years and a prior year. 
23 Mutual insurers can raise external capital by issuing surplus notes as an alternative to issuing stock 

(Cummins and Weiss, 2016).  
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Smith, 2001), the demand for reinsurance might be less for mutuals compared to stocks. In 

this case, the mutual dummy is expected to have a negative relationship with internal 

capital market use. This line of reasoning can be applied to other intragroup capital 

transactions. In short, the impact of organizational structure on internal capital market 

utilization depends on the level of costs of external capital and agency costs. Mutual 

Dummy is equal to one if the insurer is a mutual, and zero otherwise. 

Number of Affiliates is defined as the natural logarithm of the number of affiliates 

in the group. As Powell and Sommer (2007) point out, the number of affiliates may relate 

to the amount of internal reinsurance use. Affiliated insurers specializing in different lines 

of business might reinsure internally to spread risks across the group; or insurers with more 

affiliates provide more opportunities for internal reinsurance use. Hence, the coefficient on 

Number of Affiliates is expected to be positive. 

Relatively larger insurers in the group tend to have lower default risk than smaller 

insurers and receive better terms when accessing external capital markets (Powell, Sommer, 

and Eckles, 2008). Thus, insurers that are large relative to other affiliates within their group 

are more likely to become a supplier of internal capital.24 Powell and Sommer (2007) show 

that relative size is negatively related to internal reinsurance and positively related to 

external reinsurance, suggesting that relatively larger insurers may not be able to reinsure 

within the group. They access external capital markets on behalf of other affiliates and 

distribute this capital by assuming reinsurance internally.  

                                                 
24 Relatively larger insurers in the group could increase other affiliates’ capacity to write more business by 

assuming reinsurance premiums from them. 
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Therefore, I assume that relatively larger insurers assume more and cede less 

internally, and expect a negative relationship between internal reinsurance and the Relative 

Size variable. Similarly, larger insurers in relative terms might be less likely to rely on other 

intragroup capital. Since other intragroup capital is defined as the sum of the amount 

received by non-property-liability insurers, if relatively larger insurers are capital suppliers 

in the group, they would have a negative value on this variable. Relative Size is measured 

by the ratio of insurer assets to the sum of assets of insurers in the group. This variable is 

included only in the target analysis for the Individual company sample because the acquirer 

analysis is based on the Group sample, and there is no relative size term. 

In the probit analysis, to test Hypotheses 3 and 4, average ROA over the past two 

years is included as a control variable because pre-acquisition performance is one of the 

firm characteristics affecting the likelihood of becoming an acquirer or a target. Cummins 

and Xie (2008) document that more profitable firms are more likely to become acquirers, 

and that poorly performing firms are more likely to become targets. Thus, I expect a 

positive sign on ROA for the acquirer probit analysis and a negative sign on ROA for the 

target probit analysis. ROA is defined as net income before taxes divided by total assets. 

In addition to ROA, the Z-Score is included in the probit analysis as a measure of 

financial vulnerability (Stiroh and Rumble, 2005; Shim, 2011). It is calculated as the sum 

of the insurer’s ROA and the equity capital divided by the standard deviation of ROA; and 

it represents the distance to default for an insurer. A higher Z-Score means a lower insurer 

insolvency. Financially stable insurers tend to engage in M&As as acquirers because 

acquirers have more resources to engage in M&As (Cummins and Xie, 2008). Therefore, 
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I expect the Z-Score to be positively related to the acquirer dummy and negatively related 

to the target dummy. The detailed definitions for all variables are presented in Table 1.1. 

Table 1.1: Variable Definitions 

Variable Definition 

Dependent Variables 

Internal Reinsurance Reinsurance premiums ceded to affiliates divided by total 

premiums written 

Other Intragroup Capital Sum of the four categories below of internal capital market 

transactions reported in Schedule Y – Part 2 divided by total 

assets 

Shareholder Dividends Internal shareholder dividends received 

Capital Contributions Internal capital contributions received 

Guarantees  Funds transferred in connection with internal guarantees or 

undertakings for the benefit of any affiliates  

Investment Transfers Funds from transferring ownership of investment instruments 

including loans, securities, real estates, mortgage loans, or 

other investments 

M&A Variables 

Acquirer Dummy A dummy variable which is equal to one if a group is an 

acquirer and zero if it is a non-acquirer 

Target Dummy A dummy variable which is equal to one if an insurer is a 

target and zero if it is a non-target 

Control Variables 

Firm Size Natural logarithm of total assets 

Capital Capital (assets minus liabilities) divided by total assets 

Firm Age Natural logarithm of the insurer’s age 

Geographic HHI Herfindahl-Hirschman index of premiums written by state 

Line-of-Business HHI Herfindahl-Hirschman index of premiums written by 

business line 

Long-tail Risk Proportion of premiums written in long-tail business lines 

including homeowners’ and farmowners’ multiple peril, 

commercial multiple peril, ocean marine, workers’ 

compensation, other liability, medical malpractice, 

automobile liability, aircraft, and boiler and machinery 

Catastrophe Exposure Premiums written in the homeowners line in the Gulf area 

and coastal states and the earthquake line in California 

divided by total premiums written 

Number of Affiliates Natural logarithm of the number of affiliates in the group 

Relative Size Insurer assets divided by the group assets  
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Table 1.1: Continued 

Variable Definition 

Mutual Dummy A dummy variable which is equal to one if the insurer is a 

mutual company and zero otherwise 

ROA Net income before taxes divided by total assets 

Z-Score Sum of the insurer’s ROA and the equity capital divided by 

the standard deviation of ROA 

ICM Lag Sum of internal reinsurance and other intragroup capital 

transactions in period t-1 

ICM Rank Lag Rank of the sum of internal reinsurance and other intragroup 

capital transactions in period t-1 

 

1.6. Empirical Results 

1.6.1. Summary Statistics 

Table 1.2 presents the summary statistics for the group M&A sample and individual 

company M&A sample. The group sample and individual company sample account for 86% 

and 87% of industry assets in 2015, respectively. The mean value of internal reinsurance 

which is the measure of internal capital market utilization in the group sample is 0.481, 

suggesting that internal reinsurance premiums ceded account for 48.1% of their total 

premiums written on average. In the individual company sample, the mean value of internal 

reinsurance is 0.387. This indicates that insurers at the affiliate level purchase reinsurance 

internally in an amount representing approximately one-half of total premiums written.  

Other intragroup capital is the sum of the four categories of internal capital market 

transactions (shareholder dividends, capital contributions, guarantees, and investment 

transfers) divided by total assets. Since this variable reflects the amount of intragroup 

capital received from other non-property-liability firms, it does not sum to zero at the group 

level. It has a negative mean value of -0.002, showing that the amount of capital provided 

to property-liability insurers in the group is less than the amount of capital supplied to non-
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property-liability insurers and non-insurers in the group on average. The negative mean 

values of shareholder dividends in both samples mean that the amount of dividends 

distributed to non-property-liability affiliates in the group is greater than those given to 

property-liability insurers. These suggest that the property-liability insurers tend to be a 

capital supplier in the group in terms of other intragroup capital transactions. The summary 

statistics of other variables is comparable to prior literature (Powell and Sommer, 2007; 

Powell, Sommer, and Eckles, 2008) 

In addition, I test whether there are statistical differences in means of the variables 

between acquirers and non-acquirers and between targets and non-targets. The first two 

columns in Table 1.3 show that acquiring groups use less internal reinsurance and receive 

more other intragroup capital than non-acquirers. There is no significant difference in the 

change in internal reinsurance over the estimation window between acquirers and non-

acquirers. Acquiring insurer groups seem to be larger in terms of assets, older, more 

geographically concentrated, and less exposed to catastrophes; and they also hold less 

capital and more long-tail risk than non-acquirers. 

For the individual company sample used in the target analysis, target insurers use 

less internal reinsurance and receive more other intragroup capital from non-property-

liability firms in the group. It is notable that targets increase the use of internal reinsurance 

more than non-targets over the estimation window. Compared to non-target insurers, target 

insurers are smaller in absolute terms, relatively larger in the group, more concentrated 

geographically, less likely to be mutual, and more financially vulnerable.  Additionally, 

they have fewer number of affiliates and poorer performance in terms of ROA than non-

target.
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Table 1.2: Summary Statistics 

 Group Sample for Acquirer Analysis1  Individual Sample for Target Analysis2 

Variable Mean Std. dev Min Max  Mean Std. dev Min Max 

Internal Reinsurance 0.481 0.611 0.000 1.000  0.387 0.151 0.000 0.971 

ΔInternal Reinsurance(t-1,t+2) 0.026 0.254 -0.723 0.906  0.018 0.255 -0.981 1.019 

Other Intragroup Capital -0.002 0.008 -0.046 0.008  -0.002 0.010 -0.088 0.030 

Shareholder Dividends -0.002 0.006 -0.040 0.000  -0.002 0.008 -0.058 0.007 

Capital Contributions 0.000 0.001 -0.004 0.011  0.000 0.005 -0.026 0.023 

Guarantees  0.000 0.000 -0.001 0.001  0.000 0.001 -0.004 0.006 

Investment Transfers 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000 

Firm Size 18.150 1.772 13.453 23.280  18.755 1.857 13.678 25.759 

Capital 0.490 0.199 0.221 0.932  0.504 0.224 0.226 0.974 

Firm Age 3.546 0.735 0.693 5.384  3.732 0.665 0.693 5.416 

Geographic HHI 0.449 0.342 0.000 1.000  0.472 0.380 0.000 1.000 

Line-of-Business HHI 0.285 0.303 0.000 1.000  0.279 0.319 0.000 1.000 

Long-tail Risk 0.468 0.367 0.000 1.000  0.687 0.266 0.000 1.000 

Catastrophe Exposure 0.025 0.110 0.000 0.823  0.024 0.117 0.000 0.889 

Number of Affiliates 1.148 0.830 0.000 4.043  2.185 1.042 0.000 4.094 

Relative Size      0.244 0.330 0.008 0.966 

Mutual Dummy 0.274 0.446 0.000 1.000  0.121 0.326 0.000 1.000 

ROA (2-year average) 0.027 0.063 -0.198 0.227  0.033 0.061 -0.189 0.233 

Z-Score 22.622 17.532 -2.797 57.668  15.062 9.477 -1.029 37.332 

Number of observations 3,080  14,713 
1 Group sample for acquirer analysis includes group insurers for the period 2000-2015, and the data are aggregated to the group level. 
2 Individual company sample for target analysis includes affiliates of group insurers for the period 2000-2015.Note: This table presents the summary 

statistics of the data used in 2SLS regressions. All variables are defined in Table 1.1. Data are obtained from the National Association of Insurance 

Commissioners’ annual statements and the SNL Financial database.  
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Table 1.3: Summary Statistics and Differences in Mean Values 

 Group Sample for Acquirer Analysis1  Individual Sample for Target Analysis2 

Variable Non-Acquirer Acquirer t-test  Non-Target Target t-test 

Internal Reinsurance 0.493 0.140 ***  0.391 0.268 *** 

Δ Internal Reinsurance (t-1, t+2) 0.026 0.027   0.015 0.099 *** 

Other Intragroup Capital -0.190 -0.003 *  -2.436 -0.990 ** 

Shareholder Dividends -0.214 -0.003 **  -2.274 -1.704  

Capital Contributions 0.051 0.000 *  0.221 0.767 ** 

Guarantees  0.000 0.001   0.060 0.105  

Investment Transfers 0.000 0.000   0.000 0.000  

Firm Size 18.093 19.726 ***  18.780 17.881 *** 

Capital 0.510 0.430 ***  0.503 0.536 *** 

Firm Age 3.518 4.303 ***  3.735 3.612 *** 

Geographic HHI 0.445 0.564 ***  0.470 0.545 *** 

Line-of-Business HHI 0.283 0.334   0.279 0.305 * 

Long-tail Risk 0.463 0.613 ***  0.687 0.673  

Catastrophe Exposure 0.026 0.000 *  0.024 0.027  

Number of Affiliates 1.153 1.009 

 

 2.201 1.645 ** 

Relative Size   

 

 0.253 0.335 *** 

Mutual Dummy 0.259 0.675 ***  0.124 0.080 *** 

ROA (2-year average) 0.025 0.024   0.034 0.020 *** 

Z-Score 22.689 20.744   15.099 13.748 *** 

Number of observations 2,887 193   13,164 1,549  
1 Group sample for acquirer analysis includes group insurers for the period 2000-2015, and the data are aggregated to the group level. 
2 Individual company sample for target analysis includes affiliates of group insurers for the period 2000-2015.  

Note: This table provides the result of student's t-tests for differences in means, and the t-test measures the statistical significance of the differences in 

the mean values of each variable. Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * respectively. 
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1.6.2. Analysis of Results 

The regression results presented in Tables 1.4 and 1.5 indicate that there is an 

increase in the use of internal capital markets for acquirers for the Group sample from 2000 

to 2015. The dependent variables are changes in internal capital market use between one 

year before the M&A and two years after the M&A. The main dependent variables are 

changes in internal reinsurance and other intragroup capital. Among the four categories 

included in other intragroup capital, shareholder dividends and capital contributions are 

also estimated separately in Tables 1.5 and 1.7. The other two items (guarantees, 

investment transfers) are not analyzed because they account for a small portion of other 

intragroup capital, having zero means with less than one percent standard deviations.  

The results in Table 1.4 show that there are significant differences in internal 

reinsurance use between acquirers and non-acquirers. The acquirer dummy is positively 

related to the changes in internal reinsurance use at the 1% significance level. The 

coefficient on the acquirer dummy is 1.517, suggesting that acquirers increase internal 

reinsurance use more than non-acquirers over the one year before the M&A to two years 

after the M&A window.  

Table 1.4: 2SLS Regression for Internal Reinsurance and M&A Acquirers 

Variable 

1st Stage 2nd Stage 

Acquirer Dummy ΔInternal Reinsurance 

Acquirer Dummy  1.517*** 

 (0.216) 

Firm Size 0.074* -0.008** 

(0.042) (0.003) 

Capital -0.027 -0.020 

 (0.319) (0.027) 

Firm Age -0.082 0.009 

(0.104) (0.007) 

Geographic HHI 0.313 -0.009 

(0.218) (0.016) 
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Table 1.4: Continued 

Variable 

1st Stage 2nd Stage 

Acquirer Dummy ΔInternal Reinsurance 

Line-of-Business HHI -0.348 0.007 

(0.260) (0.014) 

Long-tail Risk -0.288 0.031* 

(0.192) (0.017) 

Catastrophe Exposure -1.011 0.008 

(0.992) (0.041) 

Number of Affiliates 0.152 -0.007 

(0.115) (0.007) 

Mutual Dummy 0.665*** -0.055*** 

(0.146) (0.010) 

ICM Rank Lag 0.049***  

 (0.017)  

Adjusted-R2 0.136 0.010 

K-P rk LM Stat 9.738***  

Wald Statistic 10.439***  

Number of Obs. 3,080 
Note: This table contains the result of two-stage least squares regression to estimate the effect of M&As 

on internal capital market utilization using an M&A acquirer dummy variable. The dependent variable in 

the 1st stage regression is the acquirer dummy, and the dependent variable in the 2nd stage is the change 

in internal capital market use, measured as internal reinsurance premiums, between one year before the 

M&A and two years after the M&A. The analysis is based on the sample of group insurers during the 

period 2000-2015. In the first-stage regression, the relevance of instruments are tested by a Kleibergen-

Paap rk LM statistic and a Wald test. ΔInternal Reinsurance is the changes in internal capital market 

utilization via internal reinsurance, defined as reinsurance premiums ceded to affiliates divided by total 

premiums written; Acquirer Dummy is equal to one if an insurer is an acquirer and zero if it is a non-

acquirer; Firm Size is the natural logarithm of total assets; Capital is measured as assets minus liabilities 

divided by total assets; Firm Age is the natural log of the insurer’s age; Geographic HHI is the Herfindahl-

Hirschman index of premiums written by state; Line-of-Business HHI is the Herfindahl-Hirschman index 

of premiums written by business line; Long-tail Risk is the proportion of premiums written in long-tail 

business lines; Catastrophe Exposure is the amount of premiums written in the homeowners line in the 

Gulf area and coastal states and the earthquake line in California divided by total premiums written; 

Number of Affiliates is the natural log of the number of affiliates in the group; Mutual Dummy is equal 

to one if the insurer is a mutual company and zero otherwise; ICM Rank Lag is the rank of the ICM lag, 

defined as the sum of internal reinsurance and other intragroup capital transactions such as dividends and 

capital contributions in period t-1. Statistical significance at the 1, 5, and 10 percent levels are denoted by 

***, **, and * respectively. 
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In Table 1.5, the coefficients on other intragroup capital and shareholder dividends 

are positive and significant at the 5% significance level. These findings suggest that 

acquirers received more other intragroup capital from non-property-liability affiliates in 

the form of shareholder dividends.  Thus, Hypotheses 1a and 1b are supported in that 

acquirers increased their internal capital market activity via reinsurance and other 

intragroup capital transactions following M&As; i.e., M&As may enable acquirers to 

expand their internal capital markets. Regarding control variables, larger insurers and 

mutual insurers are less likely to increase internal reinsurance use after M&As as expected. 

Insurers with long-tail lines tend to use more internal reinsurance, whereas those with a 

larger number of affiliates make less capital contributions internally.  

Table 1.5: 2SLS Regression for Other Intragroup Capital Transactions 

Variable 

ΔOther Intragroup 

Capital 

ΔShareholder 

Dividends 

ΔCapital 

Contributions 

Acquirer Dummy 1.186** 0.489** 0.267 

(0.571) (0.247) (0.344) 

Firm Size 0.012 -0.002 0.007* 

(0.008) (0.004) (0.004) 

Capital 0.009 0.059 -0.014 

 (0.082) (0.041) (0.040) 

Firm Age 0.008 -0.001 0.011 

(0.014) (0.007) (0.008) 

Geographic HHI 0.034 0.026 -0.011 

(0.038) (0.017) (0.019) 

Line-of-Business HHI 0.062* 0.005 0.028 

(0.034) (0.016) (0.017) 

Long-tail Risk 0.039 0.027* 0.021 

(0.034) (0.016) (0.017) 

Catastrophe Exposure 0.038 -0.000 0.040 

(0.047) (0.019) (0.030) 

Number of Affiliates -0.084*** 0.002 -0.047*** 

(0.030) (0.015) (0.015) 

Mutual Dummy 0.021 -0.012 0.027** 

(0.025) (0.012) (0.012) 
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Table 1.5: Continued 

Variable 

ΔOther Intragroup 

Capital 

ΔShareholder 

Dividends 

ΔCapital 

Contributions 

Adjusted-R2 0.014 0.011 0.016 

Number of Obs. 3,080 
Note: This table presents the results for two-stage least squares regressions to estimate the effect of M&As 

on other intragroup capital utilization using the M&A acquirer dummy variable. The results of the 1st 

stage regression are reported in the first column of Table 1.4. The dependent variable in the 1st stage 

regression is the acquirer dummy, and the dependent variable in the 2nd stage is the change in other 

intragroup capital between one year before the M&A and two years after the M&A; ΔOther Intragroup 

Capital is the changes in the sum of the intragroup capital received from other non-property-liability 

affiliates in the group; ΔShareholder Dividends are the changes in the amount of dividends received by 

owning shares of other affiliates’ stock; ΔCapital Contributions are the changes in the amount of capital 

received in any form such as cash, securities, real estate, and surplus notes. The analysis is based on the 

sample of group insurers during the period 2000-2015.  

Acquirer Dummy is equal to one if an insurer is an acquirer and zero if it is a non-acquirer; Firm Size is 

the natural logarithm of total assets; Capital is measured as assets minus liabilities divided by total assets; 

Firm Age is the natural log of the insurer’s age; Geographic HHI is the Herfindahl-Hirschman index of 

premiums written by state; Line-of-Business HHI is the Herfindahl-Hirschman index of premiums written 

by business lines; Long-tail Risk is the proportion of premiums written in long-tail business line; 

Catastrophe Exposure is the amount of premiums written in the homeowners line in the Gulf area and 

coastal states and the earthquake line in California divided by total premiums written; Number of Affiliates 

is the natural log of the number of affiliates in the group; Mutual Dummy is equal to one if the insurer is 

a mutual company and zero otherwise.  

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

 

In Tables 1.6 and 1.7, the regression for targets is based on the Individual company 

sample. This sample includes M&A target insurers and affiliated insurers whose groups 

are not involved in M&As. The relationship between the target dummy and the changes in 

internal reinsurance use is positive and significant at the 1% confidence level in Table 1.6. 

This suggests that target insurers increase their internal reinsurance use after M&As, 

supporting Hypothesis 2a. The coefficient on the target dummy is 4.974. Whereas the 

elasticity of internal reinsurance with respect to the acquirer dummy is 0.306, the elasticity 

of internal reinsurance with respect to the target dummy is 2.178. This result suggests that 

the impact of M&As on the internal capital market utilization would be greater for targets 

than for acquirers. Furthermore, large insurers use more internal reinsurance following 

M&As, opposite to the expected sign. Perhaps this is because the costs of internal capital 
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tend to be lower than those of raising funds from external capital markets. Additionally, 

larger insurers are more likely to have larger internal capital markets compared to smaller 

insurers. Thus, larger insurers may have more internal capital market utilization after 

M&As. Consistent with expectations, better capitalized and relatively larger insurers in the 

group are less likely to increase internal reinsurance, and mutual insurers are more likely 

to utilize internal reinsurance after M&As. 

Table 1.6: 2SLS Regression for Internal Reinsurance and M&A Targets 

 1st Stage 2nd Stage 

Variable Target Dummy ΔInternal Reinsurance 

Target Dummy  4.974*** 

 (1.287) 

Firm Size -0.133*** 0.010*** 

(0.040) (0.003) 

Capital 0.052 -0.029 

 (0.234) (0.020) 

Firm Age -0.038 -0.002 

(0.080) (0.007) 

Geographic HHI -0.035 -0.001 

(0.145) (0.012) 

Line-of-Business HHI -0.083 0.000 

(0.133) (0.013) 

Long-tail Risk 0.164 0.005 

(0.170) (0.016) 

Catastrophe Exposure -0.529 0.013 

(0.417) (0.033) 

Number of Affiliates -0.081 -0.002 

(0.075) (0.005) 

Relative Size 0.380** -0.046** 

(0.187) (0.020) 

Mutual Dummy -0.280 0.017 

(0.174) (0.014) 

ICM Lag  -0.397***  

(0.100)  

Adjusted-R2 0.120 0.019 

K-P rk LM Stat 15.740***  

Wald Statistic 16.275***  

Number of Obs. 14,713 
Note: This table presents the result of two-stage least squares regression to estimate the effect of M&As 

on internal capital market utilization using a M&A target dummy variable. The dependent variable in the 

1st stage regression is the target dummy, and the dependent variable in the 2nd stage is the change in 
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internal capital market use, measured as internal reinsurance premiums, between one year before the M&A 

and two years after the M&A. The analysis is based on the sample of group-affiliated individual insurers 

during the period 2000-2015. In the first-stage regression, the relevance of instruments are tested by a 

Kleibergen-Paap rk LM statistic and a Wald test. 

ΔInternal Reinsurance is the changes in internal capital market utilization via internal reinsurance, defined 

as reinsurance premiums ceded to affiliates divided by total premiums written; Target Dummy is equal to 

one if an insurer is a target and zero if it is a non-target; Firm Size is the natural logarithm of total assets; 

Capital is measured as assets minus liabilities divided by total assets; Firm Age is the natural log of the 

insurer’s age; Geographic HHI is the Herfindahl-Hirschman index of premiums written by state; Line-of-

Business HHI is the Herfindahl-Hirschman index of premiums written by business line; Long-tail Risk is 

the proportion of premiums written in long-tail business lines; Catastrophe Exposure is the amount of 

premiums written in the homeowners line in the Gulf area and coastal states and the earthquake line in 

California divided by total premiums written; Number of Affiliates is the natural log of the number of 

affiliates in the group; Relative Size is the ratio of insurer assets to the group assets; Mutual Dummy is 

equal to one if the insurer is a mutual company and zero otherwise; ICM Lag is the sum of internal 

reinsurance and other intragroup capital transactions in period t-1. 

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

 

As shown in Table 1.7, target insurers receive more internal capital from non-

property-liability affiliates as a form of capital contributions following M&As. This result 

is consistent with Hypothesis 2b. While larger insurers receive more capital contributions, 

relatively larger insurers in the group seem to be a capital provider in the group. Insurers 

exposed to more catastrophe risk receive less other intragroup capital from non-property-

liability affiliates in the group, however the coefficients are only marginally significant. 

Combining the results of the acquirer analysis and those of the target analysis, I conclude 

that insurers engaged in M&As as an acquirer or a target increase their internal capital 

markets use via reinsurance and other intragroup capital transactions following M&As. 

Table 1.7: 2SLS Regression for Other Intragroup Capital Transactions and 

Variable 

ΔOther Intragroup 

Capital 

ΔShareholder 

Dividends 

ΔCapital 

Contributions 

Target Dummy 16.430* 6.498 16.243*** 

(9.957) (5.317) (5.406) 

Firm Size 0.599*** 0.080 0.432*** 

(0.099) (0.055) (0.058) 

Capital -0.662 -0.494 0.345 

 (0.639) (0.364) (0.363) 
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Table 1.7: Continued 

Variable 

ΔOther Intragroup 

Capital 

ΔShareholder 

Dividends 

ΔCapital 

Contributions 

Firm Age 0.184 0.201** -0.089 

(0.161) (0.094) (0.092) 

Geographic HHI 0.182 -0.117 0.353** 

(0.303) (0.175) (0.169) 

Line-of-Business HHI 0.305 0.110 0.101 

(0.298) (0.172) (0.166) 

Long-tail Risk -0.243 0.094 -0.189 

(0.368) (0.201) (0.219) 

Catastrophe Exposure -2.455* -0.306 -1.261** 

(1.344) (0.754) (0.622) 

Number of Affiliates -1.541*** -0.240** -1.048*** 

(0.214) (0.118) (0.127) 

Relative Size -2.326*** -0.315 -1.738*** 

(0.451) (0.249) (0.269) 

Mutual Dummy -0.013 0.051 0.035 

(0.279) (0.139) (0.161) 

Adjusted-R2 0.024 0.014 0.024 

Number of Obs. 14,713 
Note: This table presents the result for two-stage least squares regressions to estimate the effect of M&As 

on other intragroup capital utilization using the M&A target dummy variable. The results of the 1st stage 

regression are reported in the first column of Table 1.6. The dependent variable in the 1st stage regression 

is the target dummy, and the dependent variable in the 2nd stage is the change in other intragroup capital 

between one year before the M&A and two years after the M&A; ΔOther Intragroup Capital is the changes 

in the sum of the intragroup capital received from other non-property-liability affiliates in the group; 

ΔShareholder Dividends are the changes in the amount of dividends received by owning shares of other 

affiliates’ stock; ΔCapital Contributions are the changes in the amount of capital received in any form 

such as cash, securities, real estate, and surplus notes. The analysis is based on the sample of group-

affiliated individual insurers during the period 2000-2015.  

Target Dummy is equal to one if an insurer is a target and zero if it is a non-target; Firm Size is the natural 

logarithm of total assets; Capital is measured as assets minus liabilities divided by total assets; Firm Age 

is the natural log of the insurer’s age; Geographic HHI is the Herfindahl-Hirschman index of premiums 

written by state; Line-of-Business HHI is the Herfindahl-Hirschman index of premiums written by 

business line; Long-tail Risk is the proportion of premiums written in long-tail business lines; Catastrophe 

Exposure is the amount of premiums written in the homeowners line in the Gulf area and coastal states 

and the earthquake line in California divided by total premiums written; Number of Affiliates is the natural 

log of the number of affiliates in the group; Relative Size is the ratio of insurer assets to the group assets; 

Mutual Dummy is equal to one if the insurer is a mutual company and zero otherwise.  

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

 

In Tables 1.8 and 1.9, I use a maximum likelihood probit analysis to find which 

firm characteristics are related to the likelihood of insurers becoming acquirers or targets. 
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The dependent variable is one if an insurer is an acquirer or a target in the acquisition year 

and the independent variables are lagged one year. Internal reinsurance and other 

intragroup capital transactions variables are included as independent variables to test 

Hypotheses 3 and 4. I include only one internal capital market variable in each regression 

because internal reinsurance and other intragroup capital are correlated with each other.  

Table 1.8 presents the results of the probit analysis for acquirers. The coefficient 

on the internal reinsurance variable is negative and significant at the 1% level, suggesting 

that insurers utilizing less internal reinsurance are more likely to become an acquirer. This 

result supports Hypothesis 3a and suggests that insurers with low internal capital market 

utilization have stronger incentives to make acquisitions to expand their internal capital 

markets. On the other hand, insurers receiving more other intragroup capital from non 

property-liability affiliates in the group are more likely to become acquirers, not supporting 

Hypothesis 3b. I interpret this contradictory result as meaning that the purpose and impact 

of internal transfers via internal reinsurance is apparently different from those of other 

intragroup capital transactions. It also implies that internal reinsurance cannot substitute 

for other intragroup capital transactions, and vice versa. Niehaus (2018) argues that other 

intragroup capital transfers funds from one entity to another, whereas internal reinsurance 

involves an exchange of cash for a service. The results of probit regression also confirm 

that larger and older insurers are more likely to become acquirers. The coefficients on 

Geographic HHI and Mutual Dummy are positive and significant at the 1% confidence 

level, suggesting that geographically concentrated and mutual insurers tend to engage in 

M&As as acquirers.  
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Table 1.8: Probit Analysis for Acquirers and Non-acquirers 

Dependent Variable = 1 for Acquirers; 0 for Non-acquirers 

Variable Acquirer Dummy  Acquirer Dummy 

Internal Reinsurance -0.910***  

(0.169)  

Other Intragroup Capital  0.152*** 

 (0.055) 

Firm Size 0.245*** 0.283*** 

(0.028) (0.026) 

Capital -0.251 -0.178 

(0.259) (0.258) 

ROA (2-year average)  -0.438 -0.376 

(0.643) (0.664) 

Firm Age 0.444*** 0.459*** 

(0.076) (0.073) 

Geographic HHI 0.764*** 0.784*** 

(0.143) (0.137) 

Line-of-Business HHI 0.142 0.210 

(0.154) (0.152) 

Long-tail Risk -0.214* -0.074 

(0.129) (0.125) 

Catastrophe Exposure -1.121 -0.977 

(1.159) (0.981) 

Number of Affiliates 0.001 -0.240*** 

(0.078) (0.069) 

Mutual Dummy 0.531*** 0.515*** 

(0.104) (0.100) 

Z-Score 0.001 0.001 

 (0.003) (0.003) 

Log-likelihood -445.904 -456.314 

No. of Observations 3,607 3,607 
Note: This table presents the result of probit analysis to test the likelihood of being an acquirer for the 

sample of group insurers during the period 2000-2015. The dependent variable is one if a group is an 

acquirer and zero if the group is a non-acquirer.  

Internal Reinsurance is the measure of internal capital market utilization, defined as reinsurance premiums 

ceded to affiliates divided by total premiums written; Other Intragroup Capital is the sum of the intragroup 

capital received from other non-property-liability affiliates in the group; Firm Size is the natural logarithm 

of total assets; Capital is measured as assets minus liabilities divided by total assets; ROA is net income 

before taxes divided by total assets, averaged over the past two years; Firm Age is the natural log of the 

insurer’s age; Geographic HHI is the Herfindahl-Hirschman index of premiums written by state; Line-of-

Business HHI is the Herfindahl-Hirschman index of premiums written by business line; Long-tail Risk is 

the proportion of premiums written in long-tail business lines; Catastrophe Exposure is the amount of 

premiums written in the homeowners line in the Gulf area and coastal states and the earthquake line in 

California divided by total premiums written; Number of Affiliates is the natural log of the number of 

affiliates in the group; Mutual Dummy is equal to one if the insurer is a mutual company and zero 

otherwise; Z-Score is the sum of the insurer’s ROA and the equity capital divided by the standard deviation 

of ROA. 

Statistical significance at the 1, 5, and 10 percent levels are denoted by ***, **, and * respectively. 
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In Table 1.9, the results of the probit analysis for targets are shown. The coefficient 

on internal reinsurance is negative and significant at the 1% confidence level, supporting 

Hypothesis 4a. In line with corporate control theory, insurers suffering from poor 

performance are more likely to become targets because acquirers have incentives to replace 

incumbent managers and enhance firm value after the M&A. Another reason for the 

negative coefficient on the target dummy might be associated with acquirers’ motive for 

internal capital market expansion through M&As. Acquiring insurers might prefer insurers 

with small internal capital markets to increase the value of their combined internal capital 

markets after M&As.  

On the other hand, the other intragroup capital transaction variable is positively 

related to the target dummy. This result suggests that insurers receiving more other 

intragroup capital are more likely to become targets, and does not support Hypothesis 4b. 

Perhaps this means that insurers in need of capital have been funded by other affiliates in 

the group before being acquired.  

Table 1.9: Probit Analysis for Targets and Non-targets 

Dependent Variable = 1 for Targets; 0 for Non-targets 

Variable Target Dummy Target Dummy 

Internal Reinsurance -0.247***  

(0.042)  

Other Intragroup Capital  0.005** 

 (0.002) 

Firm Size -0.172*** -0.171*** 

(0.012) (0.012) 

Capital -0.194** -0.188** 

(0.085) (0.084) 

ROA (2-year average)  -0.610* -0.587* 

(0.340) (0.332) 

Firm Age 0.159*** 0.151*** 

(0.025) (0.025) 

Geographic HHI -0.339*** -0.302*** 

(0.047) (0.047) 
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Table 1.9: Continued 

Dependent Variable = 1 for Targets; 0 for Non-targets 

Variable Target Dummy Target Dummy 

Line-of-Business HHI -0.078* -0.063 

(0.046) (0.046) 

Long-tail Risk 0.023 -0.034 

(0.054) (0.054) 

Catastrophe Exposure -0.302** -0.238* 

(0.139) (0.139) 

Number of Affiliates -0.170*** -0.174*** 

(0.021) (0.021) 

Relative Size -0.064 0.061 

(0.063) (0.061) 

Mutual Dummy -0.266*** -0.275*** 

(0.052) (0.052) 

Z-Score -0.013*** -0.014*** 

 (0.002) (0.002) 

Log-likelihood -4965.868 -4983.023 

No. of Observations 16,599 16,599 
Note: This table presents the result of probit analysis to test the likelihood of being a target for the sample 

of group-affiliated individual insurers during the period 2000-2015. The dependent variable is one if an 

insurance company is a target and zero if the company is a non-target. 

Internal Reinsurance is the measure of internal capital market utilization, defined as reinsurance premiums 

ceded to affiliates divided by total premiums written; Other Intragroup Capital is the sum of the intragroup 

capital received from other non-property-liability affiliates in the group; Firm Size is the natural logarithm 

of total assets; Capital is measured as assets minus liabilities divided by total assets; ROA is Net income 

before taxes divided by total assets, averaged over the past two years; Firm Age is the natural log of the 

insurer’s age; Geographic HHI is the Herfindahl-Hirschman index of premiums written by state; Line-of-

Business HHI is the Herfindahl-Hirschman index of premiums written by business line; Long-tail Risk is 

the proportion of premiums written in long-tail business lines; Catastrophe Exposure is the amount of 

premiums written in the homeowners line in the Gulf area and coastal states and the earthquake line in 

California divided by total premiums written; Number of Affiliates is the natural log of the number of 

affiliates in the group; Relative Size is the ratio of insurer assets to the group assets; Mutual Dummy is 

equal to one if the insurer is a mutual company and zero otherwise; Z-Score is the sum of the insurer’s 

ROA and the equity capital divided by the standard deviation of ROA.  

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

 

Besides the main results, the probit analysis for targets also reveals that small, less 

capitalized, and poorly performing insurers are more likely to be acquired. The coefficient 

on the firm age variable is positive at the 1% significance level; acquiring insurers probably 

choose older insurers for targets due to smaller information costs, consistent with Jean-



43 

Baptiste and Santomero (2000). The regression results also suggest that M&A acquirers 

select geographically diversified insurers for targets rather than those specialized in certain 

regions. Mutual insurers are less likely to be acquired due to their organizational structure. 

In terms of group affiliation, insurers in a group with a smaller number of affiliates are 

more likely to be targeted. The negative coefficient on Z-Score suggests that insurers with 

higher probability of insolvency would be more likely to become a target as expected. 

1.6.3. Robustness Check 

 I conduct the analysis for acquirers to test Hypothesis 1 based on the Individual 

company sample rather than the Group sample as a robustness check. The key results are 

unchanged; the sign and significance of the coefficient of the acquirer dummy in Table 1.4 

stays the same. However, in the regression with other intragroup capital as the dependent 

variable, the coefficient of the acquirer dummy is not significant. This result is inconsistent 

with those in Table 1.5, suggesting that there is no difference in the use of other intragroup 

capital between acquirers and non-acquirers at the individual company level. 

Additionally, I use an alternative estimation window for the dependent variables 

included in equations (1) and (2). Specifically, the alternative dependent variable in the 

robustness check is the changes in internal capital market utilization between one year 

before and one year after the M&A, rather than two years after the M&A. The key results 

are the same as the main results analyzed in section 6, but some of the coefficients are less 

significant. I also drop M&A deals in 2008 to see the effect of the financial crisis, but the 

results are very similar.  

I also use an alternative measure of reinsurance activity to consider the effect of 

inter-company pooling arrangements as argued by Powell and Sommer (2007). The 
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measure nets out the amount of reinsurance assumed and ceded engaged in a group to 

eliminate potential bias from pooling. The results are similar to those in Tables 1.4, 1.6, 

1.8, and 1.9; the signs and significance stay the same for the changes in the internal 

reinsurance variable, the acquirer dummy, and the target dummy. Therefore, the main 

findings seem to hold after controlling for potential pooling bias.  

1.7. Conclusion 

This paper examines the changes in internal capital market activity around M&As 

in the U.S. property-liability insurance industry during the period 2000-2015. In the U.S. 

insurance industry, group structures are prevalent, and internal capital transactions in group 

insurers are reported in statutory filings. Thus, I can exploit the internal capital market data 

to test the hypotheses. The main question is whether the U.S. property-liability insurers 

expand their internal capital markets following M&As.  

The results show that both acquiring and target insurers increase their internal 

reinsurance after M&As. For other intragroup capital transactions, acquirers receive more 

intragroup capital in the form of shareholder dividends, whereas a significant amount of 

capital contributions were made to targets following M&As. The probit analysis for 

acquirers provides evidence that insurers with low internal capital market utilization have 

as a strong motivation for M&As to expand their internal capital markets. Regarding the 

likelihood of becoming targets, the probit analysis shows that insurers with low internal 

reinsurance utilization are more likely to be targeted. This result supports the corporate 

control theory that firms performing poorly due to non-value-maximizing behavior by 

managers are targeted for M&As. On the other hand, insurers receiving more other 

intragroup capital are more likely to become targets. This could be interpreted as 
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financially weak insurers were funded by non-property-liability affiliates in the group 

before being acquired.  

Combining the results of 2SLS regression and those of the probit analysis, I 

conclude that insurers utilizing less internal capital markets are more likely to be involved 

in M&As, and they expand their internal capital markets following M&As. The internal 

capital market activity has been considered one of the determinants of M&As for a long 

time. This study empirically shows this supposition by utilizing internal transaction data of 

U.S. property-liability insurers. The behavioral changes in the use of reinsurance and other 

intragroup capital transactions following M&As would help scholars and regulators better 

understand the motivation for M&As.  

Future research can relax the assumption that M&As are driven by value-

maximizing motives and test whether M&As create value by expanding internal capital 

markets. It would also be interesting to apply this study to M&As in the U.S. life insurance 

industry. Additionally, testing hypotheses using an acquirer-target matched sample may 

provide more implications on internal capital market utilization with respect to M&As. 

Especially, a probit analysis for the matched sample would explain better the motivations 

for internal capital market utilization after the M&As than the analysis based on separate 

samples.  
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CHAPTER 2 

EXECUTIVE COMPENSATION AND INTERNAL CAPITAL 

MARKETS IN THE U.S. PROPERTY-LIABILITY  

INSURANCE INDUSTRY 

 

 
2.1. Introduction 

Although the internal capital market in conglomerate firms has been studied for 

many years, there is still no consensus among researchers about the efficiency of internal 

capital markets. Internal capital is generally thought to be less costly than external capital 

because outside investors know less about investment opportunities than managers inside 

the firm (Myers and Majluf, 1984). However, allocating internal capital efficiently and 

increasing firm value depend on managerial discretion. Stein (1997) argues that 

headquarters could create value by engaging in “winner picking” and allocating capital to 

divisions where returns are highest. On the other hand, “socialism” in internal capital 

markets is severe when the incentives of managers at the headquarters are misaligned with 

those of outside investors (Scharfstein and Stein, 2000). Ozbas and Scharfstein (2009) find 

evidence of inefficient investment behavior within conglomerates due to agency problems 

at the executive officer level. Thus, the decision about allocating internal capital to 

segments with the highest value-added projects will depend on the discretion of the 

managers at the headquarters.  

This study starts by questioning whether executive compensation is related to 

internal capital market efficiency, and whether it is used as a means of mitigating agency 

problems between the top executives and shareholders. I regard the top executives to be 

the representative of the managers at headquarters making capital allocation decisions. 
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Since the internal capital market in the U.S. property-liability insurance industry has been 

proven to be active and efficient (Powell, Sommer, and Eckles, 2008), executive 

compensation could be an effective tool preventing executives from misallocating internal 

resources and reducing agency conflicts between managers and shareholders. Datta, 

D'Mello, and Iskandar-Datta (2009) empirically show that CEO incentive compensation 

plays a fundamental role in determining internal capital market allocation efficiency; CEO 

equity-based compensation is effective in mitigating inefficiencies in allocating internal 

capital and is positively related to the excess value of diversified firms.1 However, they do 

not consider the potential endogeneity problem that enhancement of internal capital market 

efficiency could lead to an increase in the CEO’s equity ownership.  

This study tests the relationship between executive compensation and internal 

capital markets in the property-liability insurance industry using a different measure than 

Datta, D'Mello, and Iskandar-Datta (2009); also this study takes into account the potential 

endogeneity issue. Whereas Datta, D'Mello, and Iskandar-Datta (2009) test their 

hypotheses using segment-level data of diversified firms, I use affiliate-level data of 

property-liability insurers. Insurer groups are prevalent in the U.S. insurance industry, and 

a grouping structure creates an active internal capital market within the group, such that 

the holding company allocates capital across affiliated insurers.  

                                                 
1 Datta, D'Mello, and Iskandar-Datta (2009) employ the definition of excess value by Berger and Ofek (1995) 

and estimate excess value of multi-segment firms with capital-to-sales multiples. Excess value is the natural 

log of the ratio of a firm’s market value to imputed value; the firm’s market value is the book values of assets 

plus the difference between the market value and book value of equity; the firm’s imputed value is the sum 

of each segment’s market value, which is defined as a segment’s sales value multiplied by the multiple of the 

matched firm’s total capital to sales.  
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To increase the capacity to write more premiums, insurers must increase capital, 

increase reinsurance, alter its loss exposure, or accept an increase in the probability of 

insolvency (Powell, Sommer, and Eckles, 2008). Increasing capital (or reinsurance) may 

be accomplished within internal capital markets in the form of reinsurance ceded to 

affiliates or other intragroup capital transactions. Internal capital market transactions 

among members of insurance groups and holding companies are reported in statutory 

filings, the National Association of Insurance Commissioner’s (NAIC) regulatory annual 

statements. Specifically, the proxy for internal capital market efficiency is measured using 

the data regarding reinsurance premiums assumed from affiliates and reinsurance ceded to 

affiliates.2 

For a sample of 1,615 executive-year observations during the period 2000-2015, I 

find evidence that executive compensation has a positive relationship with internal capital 

market efficiency. If executives receive more compensation or hold more equity, they are 

more likely to enhance internal capital market efficiency. This finding is consistent with 

Datta, D'Mello, and Iskandar-Datta (2009) and robust to corrections for potential 

endogeneity bias. The results also reveal that larger, older, better capitalized, and more 

diversified insurers with a fewer number of affiliates are more likely to have efficient 

internal capital markets.  

The analysis regarding the size of internal capital markets shows that there are 

differences in the impact of executive compensation on internal capital market efficiency 

depending on the type of compensation. Only cash compensation is related to the size of 

                                                 
2 Reinsurance transactions between affiliates are reported in the Underwriting and Investment Exhibit Part 

2B - Premiums Written in the NAIC annual statement. 
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internal capital markets; executives who receive high cash compensation are more likely 

to allocate internal capital in an efficient way, and this effect is greater when the size of the 

internal capital markets is larger. 

In addition, I find that the influence of executive total compensation and unvested 

equity ownership on internal capital market efficiency is smaller during the financial crisis 

period. Perhaps this is because the role of executive compensation as a means of aligning 

executives’ interests with shareholders’ interests was weakened during the crisis. The 

changes in incentives of executive compensation can be such that executives care more 

about surviving the crisis than their private benefits, and that a large proportion of options 

granted to executives were out of the money in the stock market fall in 2008.  

Furthermore, this study provides evidence that the relationship between the size of 

internal capital markets and internal capital market efficiency is not linear. This result is 

consistent with Stein (1997), who argues that the optimal size of the internal capital market 

depends on the tradeoff between the tightness of credit constraints and monitoring quality. 

This finding is also in line with the argument by Matsusaka and Nanda (2002) that internal 

capital markets have a low value if a firm has scarce internal resources or enough internal 

resources to fund all investment. They show a non-monotonic relationship between the 

value of internal capital markets and the quantity of internal resources in their model. 

The internal capital markets in various industries have been examined in many 

studies, but there are a limited number of studies regarding the relationship between 

internal capital market efficiency and executive compensation. Most of the internal capital 

market studies are focused on the existence of active internal capital markets and the 

efficiency of the internal capital market activities. Therefore, this study will contribute to 
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the internal capital market literature by providing empirical evidence that executive 

compensation is one of the determinants of the efficiency of internal capital allocation in 

U.S. property-liability insurance companies. Furthermore, the results of this study have 

implications not only for investors to align executives’ interests with those of investors, 

but for regulators to set up and evaluate regulations regarding executive compensation and 

inter-company transactions. 

The remainder of this paper is organized as follows. Section 2 reviews the prior 

theoretical and empirical literature regarding internal capital markets and executive 

compensation in the property-liability insurance industry. Section 3 develops hypotheses. 

Section 4 presents the data and sample selection. Section 5 introduces the internal capital 

market efficiency measure, models, and variables. In Section 6, the empirical results are 

analyzed. Section 7 concludes. 

2.2. Literature Review 

2.2.1. Internal Capital Markets 

 Many studies have discussed the role of internal capital markets in corporate value 

creation. There are two strands of literature on the efficiency of internal capital markets. 

The first and the older strand supports the notion that there are efficiency gains from 

utilizing internal capital markets. Conglomeration may improve financial efficiency by 

creating internal capital markets because management can efficiently redeploy the assets 

of poorly performing projects (Williamson, 1975; Gertner, Scharfstein, and Stein, 1994; 

Stein, 1997). In the Stein (1997) model, headquarters create value by engaging in “winner 

picking” and allocating capital to divisions having the highest returns on investment. 
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Information asymmetry and agency costs make external financing costly, and 

internal capital markets are less affected by capital market frictions. In this context, 

Matsusaka and Nanda (2002) develop a model to examine the effect of relative efficiencies 

of internal and external capital markets on the form of organization. They argue that the 

optimal level of diversification is determined by trading off the benefit of an option to avoid 

external capital markets against the cost of overinvestment.  

There also exists empirical evidence of efficient internal capital markets. Internal 

capital markets in the discount retailing industry are found to be active and efficient 

(Khanna and Tice, 2001). In large bank holding companies, internal capital markets tend 

to play an efficiency-enhancing role (Campello, 2002). Using plant-level data, Maksimovic 

and Phillips (2002) provide evidence that conglomerates make optimal resource allocation 

decisions and are not subsidizing less productive segments using resources from other 

segments at the manufacturing plant level. Kuppuswamy and Villalonga (2015) use the 

efficiency measure devised by Rajan, Servaes, and Zingales (2000) and provide evidence 

of the increased efficiency of internal capital markets during the 2008-2009 financial crisis.  

In the insurance industry, Powell, Sommer, and Eckles (2008) find a positive 

relationship between investments and internal capital transfers, suggesting that internal 

capital transactions play an economically significant role in the investment decisions for 

affiliated insurers. Furthermore, they show that internal capital markets are utilized to 

provide internal capital to the affiliates with the best investment opportunities. Additionally, 

Fier, McCullough, and Carson (2013) provide empirical evidence that the internal capital 

market activity is used to manage deviations from target leverage in property-liability 

insurers.  
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The other strand of the internal capital market literature suggests that there are 

inefficient internal capital markets in multi-segment firms leading to value destruction. 

Many researchers reason that the misallocation of internal capital arises from managerial 

agency problems. Rent seeking behaviors of divisional managers can cause overinvestment 

and an underinvestment problem, leading to cross-subsidization among divisions 

(Scharfstein and Stein, 2000; Meyer, Milgrom, and Roberts, 1992). Scharfstein and Stein 

(2000) incorporate both divisional manager–CEO agency conflicts and CEO–outside 

investor agency conflicts into their model to examine inefficient cross-subsidies in internal 

capital markets. Rajan, Servaes, and Zingales (2000) develop a model and provide 

empirical evidence that internal resources flow toward the most inefficient division as 

diversity in resources and opportunities increase.  

The inefficiency of internal capital markets is examined empirically. Lamont (1997) 

finds that oil companies significantly reduced non-oil investment when oil price decreased, 

suggesting that non-oil divisions were subsidized by the profit from oil divisions. Shin and 

Stulz (1998) also provide evidence of inefficient internal capital markets by showing that 

divisional investment is affected by the cash flow shortfall of other divisions regardless of 

the value of its investment opportunities. Ozbas and Scharfstein (2009) document that the 

investment of stand-alone firms is more sensitive to industry Q if managers of 

conglomerate firms have small ownership stakes. 3  In other words, managers whose 

interests are aligned to shareholders’ interests by holding more shares are less likely to 

underinvest or overinvest. They thus argue that, “inefficient investment behavior of 

                                                 
3 “Q” measures the responsiveness of capital expenditures to industry investment opportunities. 
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conglomerate firms is at least in part due to agency problems at the top of conglomerates” 

(p. 596). 

Whereas the internal capital market has been studied theoretically and empirically 

in a wide range of industries, there is little empirical research focusing on the relationship 

between internal capital allocation and executive compensation. Datta, D'Mello, and 

Iskandar-Datta (2009) document that CEO’s equity-based incentives play an important role 

in more efficient internal capital markets. They support the argument by Scharfstein and 

Stein (2000) that CEOs derive private benefits with increases in internal capital 

misallocation.  

Many studies regarding the compensation in the insurance industry are mainly 

focused on organizational structures and corporate governance. Mayers and Smith (1992) 

find differential compensation levels between executives of mutual and stock insurance 

companies; executive compensation of mutual companies is lower and less responsive to 

firm performance than those of stock companies. There exists a significant and positive 

association between return on assets and the level of compensation for executives in 

publicly-held insurers (Ke, Petroni, and Safieddine, 1999). Wilson and Higgins (2001) 

suggest that total compensation in the insurance industry is sensitive to both market returns 

and firm size. For a sample of property-liability insurance executives, Grace (2004) finds 

that managers in bigger and riskier companies receive greater incentive compensation as a 

percentage of total compensation, but there is limited evidence that incentive compensation 

increases significantly with an insurer's investment opportunities.  
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2.2.2. Internal Capital Market Efficiency Measures 

In terms of internal capital market efficiency measures, Rajan, Servaes, and 

Zingales (2000) measure the relative value of a diversified firm by incorporating both firm 

and industry adjustments. Since they do not have direct data on the funds transferred across 

divisions, they use the data of single-segment firms in the corresponding industry. The 

“relative value added by allocation” is defined as follows (p. 66): 
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where 𝑞𝑗 is the asset-weighted Q of single-segment firms operating exclusively in segment 

j, and �̅� is the asset-weighted average of segment Qs for the firm. Thus (𝑞𝑗 − �̅�) captures 

the relative level of investment opportunities for segment j. 𝐼𝑗 is the capital expenditure of 

segment j, 𝐵𝐴𝑗 is the book value of assets of segment j, 
𝐼𝑗

𝐵𝐴𝑗
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investment ratio,” which is the proxy for the transfers that the segment makes or receives 

(p.58). In sum, they measure the relative efficiency of internal allocation of each segment 
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in a diversified firm relative to single-segment firms in the corresponding industry. The 

relative efficiency is decided by whether a segment with better than average Q in the firm 

invests more or less compared to other segments in the firm. Then, each segment’s relative 

efficiency is aggregated to the firm level weighted by the segment’s book value of assets, 

representing the diversified firm’s overall efficiency of internal allocation. 

Datta, D'Mello, and Iskandar-Datta (2009) use three measures of internal capital 

market efficiency; the industry-adjusted value added, the relative value added, and the 

absolute value added from internal capital allocations. The latter two measures are 

consistent with the measures of Rajan, Servaes, and Zingales (2000). The “industry-

adjusted value added” measure is defined as follows (p. 246).  

RVIA = ∑ 𝑤𝑗(𝑞𝑗 − �̅�) (
𝐶𝑎𝑝𝑒𝑥𝑗

𝐵𝐴𝑗
−

𝐶𝑎𝑝𝑒𝑥𝑗
𝑖

𝐵𝐴𝑗
𝑖 )𝑛

𝑗=1              (2) 

where 𝑤𝑗 is the proportion of segment j’s book value of assets to firm assets, �̅� is the mean 

asset-weighted 𝑞𝑗’s of the firm, and 𝑞𝑗 is segment j’s q, which is proxied by the mean asset-

weighted Tobin’s q of single segment firms operating in the same three-digit SIC industry 

as segment j. 
𝐶𝑎𝑝𝑒𝑥𝑗

𝐵𝐴𝑗
 is the investment ratio of segment j, which is the capital expenditure 

of segment j divided by the segment’s assets. 
𝐶𝑎𝑝𝑒𝑥𝑗

𝑖

𝐵𝐴𝑗
𝑖  is the asset-weighted investment ratio 

of peer single-segment firms operating in the same industry as segment j. Therefore, Datta, 

D'Mello, and Iskandar-Datta (2009) measure the efficiency of transfers using the deviation 

of the investment ratio of segment j from the asset-weighted investment ratio of peer firms 
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in the same industry and the segment’s relative investment opportunities to the asset-

weighted average q’s of the firm.4  

In the insurance industry, Goh, Kamiya, and Lou (2018) define the internal capital 

market efficiency measure as the sum across internal reinsurance of each of the firm’s lines 

of business and its relative profitability; the relative profitability measures one line’s 

deviation from the median profitability for all lines of business within this firm. Their 

measure can be viewed as an extension of Rajan, Servaes, and Zingales (2000). Specifically, 

the measure is defined as follows.  

𝐼𝐶𝑀 𝐸𝑓𝑓 𝑖𝑛𝑑𝑒𝑥𝑖 =
1

𝑁𝑃𝐸𝑖
∑ [𝐼𝐶𝑀𝑆𝑢𝑏𝑠𝑖𝑑𝑦𝑗 ∗ [(

𝑃𝑟𝑜𝑓𝑖𝑡𝑗

𝑁𝑃𝐸𝑗
) − 𝐹𝑖𝑟𝑚 𝑚𝑒𝑑𝑖𝑎𝑛𝑖 (

𝑃𝑟𝑜𝑓𝑖𝑡

𝑁𝑃𝐸
)]]

𝑁𝑙𝑜𝑏
𝑗=1 (3) 

where 𝑁𝑃𝐸𝑖 is firm i’s total net premiums earned, 𝐼𝐶𝑀𝑆𝑢𝑏𝑠𝑖𝑑𝑦𝑗 is the reinsurance ceded 

to affiliated companies minus the reinsurance assumed from affiliated companies divided 

by the gross premium written, 𝑃𝑟𝑜𝑓𝑖𝑡𝑗 is the ratio of pre-tax profit excluding investment 

gains for line j to net premiums earned in that line. 

Although there have been extensive studies on the internal capital market as 

discussed above, the relationship between executive compensation and internal capital 

market efficiency in the insurance industry has not been fully considered. This study thus 

contributes to the literature on internal capital markets by filling this gap. 

2.3. Hypothesis Development 

The efficiency of internal capital allocation depends on the discretion of top 

managers and whether they provide funds to affiliates with the highest investment 

opportunities. However, they could extract private benefits at the cost of misallocating 

                                                 
4 Q is Tobin’s q, which is defined as the market-to-book asset ratio. 
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internal resources at the same time. For example, they could overinvest free cash flow for 

empire-building (Jensen, 1986), or engage in “pet” projects that generate high private 

benefits for the CEO (Scharfstein and Stein, 2000). Shin and Stulz (1998) also provide 

evidence of inefficient cross-subsidization in highly diversified firms. In this context, 

executive compensation can be a powerful mechanism to align executives’ interests with 

shareholders’ interests and motivate executives to manage internal resources efficiently.  

The development of hypotheses is based on three assumptions. First, the executives' 

private benefits are assumed to be increasing in internal capital misallocation, as suggested 

by Scharfstein and Stein (2000). If the costs to the executive of misallocating internal 

capital are greater than the associated private benefits, then the executive would be less 

likely to engage in value-destroying internal capital misallocation decisions. Datta, 

D'Mello, and Iskandar-Datta (2009) test this assumption empirically, and find that private 

benefits by managers at headquarters are positively related to internal capital misallocation. 

Second, internal capital allocation decisions are not affected by the agency conflict 

between the executive and divisional managers. If the interest alignment between the 

executive and the shareholders is strong, the cost to the executive of giving capital to the 

rent-seeking divisional managers will be too high relative to private benefits that may 

accrue to the executive (Datta, D'Mello, and Iskandar-Datta, 2009). This paper, therefore, 

assumes no agency conflict between the executive and divisional managers and instead 

focuses on the role of executives’ incentives in internal capital market efficiency.  

Third, the internal capital market is assumed to be active in U.S. property-liability 

insurers. Powell, Sommer, and Eckles (2008) find that internal capital markets play a 

significant role in the investment behavior of insurance groups by promoting the growth of 
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investment in affiliates. They suggest that the efficiency of internal capital markets in 

insurers may be explained by specific characteristics of the insurance industry; an 

advantage of studying the insurance industry is that insurance companies are narrowly 

focused and perform a relatively homogenous set of activities relative to conglomerates in 

other industries.  

Based on the aforementioned discussion and assumptions, I assume that executives 

have the discretion of allocating internal funds across affiliates in the group, and may 

extract private benefits from misallocating internal resources. Thus, executive 

compensation could be an effective means of aligning executives’ interests with 

shareholders’ interests by making it costly for executives to misallocate internal capital. If 

the costs to executives for internal capital misallocation are greater than their private 

benefits, executives will manage internal resources efficiently and create value. Therefore, 

I hypothesize that executive compensation influences corporate decision-making leading 

to more efficient internal capital allocation in the U.S. property-liability insurance industry. 

If executives are motivated by their compensation to optimally allocate capital across 

affiliates, we would observe a positive relationship between executive compensation and 

internal capital market efficiency. This relationship could be affected by the different 

components of executive compensation and the executives’ preferences for the type of 

compensation. Hence, I develop hypotheses for each type of compensation as follows.  

First, I develop the hypothesis regarding the relationship between internal capital 

market efficiency and total compensation, following prior studies that test their hypotheses 

on total compensation (Core, Holthausen, and Larcker, 1999; Grace, 2004). Fixed cash 

compensation also could be an effective means of motivating executives, especially when 
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investment opportunities are not observable to shareholders (Smith and Watts, 1992). Thus, 

I assume that executive total compensation and cash compensation affect internal capital 

market efficiency in a positive way, leading to Hypotheses 1a and 1b.  

Hypothesis 1a: Executive total compensation is positively associated with internal 

capital market efficiency. 

 

Hypothesis 1b: Executive cash compensation is positively associated with internal 

capital market efficiency. 

 

Firms use long-term incentive compensation including stock options to alleviate 

the agency problem between executives and shareholders because greater executives’ 

ownership stake in a firm encourages executives to accept risky but value-increasing 

investment projects (Smith and Watts 1992; Gaver and Gaver 1993). Jensen and Murphy 

(1990) suggest that equity-based compensation and CEO share ownership provide greater 

incentives to CEOs to maximize shareholder value than cash compensation. Datta, D'Mello, 

and Iskandar-Datta (2009) also provide empirical evidence that executives who hold a 

number of shares of stock are expected to allocate internal capital efficiently. Thus, I expect 

executives’ total equity ownership has a positive influence on internal capital allocation.  

Hypothesis 1c: Executive total equity ownership is positively associated with 

internal capital market efficiency. 

 

However, a substantial portion of equity compensation has graded vesting 

schedules, which vest in increments over time.5 Bryan, Hwang, and Lilien (2000) suggest 

that restricted stock is ineffective in inducing risk-averse executives to invest in risky, 

value-increasing projects. They argue that firms use graded vesting schedules more to 

retain executives than to provide them with incentives to maximize firm value. This may 

                                                 
5 For instance, 78% of equity awards granted to S&P 1500 CEOs in 2012 had graded vesting schedules 

(Equilar, Inc., 2012). 
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lower executive incentives and offset the positive relationship, leading to an insignificant 

or negative impact on internal capital market efficiency. Grace (2004) also finds evidence 

that restricted stock is used to attract and retain executives rather than provide incentives 

in U.S. property-liability insurers. Therefore, I assume unvested equity ownership has an 

influence on internal capital market efficiency, but the direction cannot be determined a 

priori. 

Hypothesis 1d: Executive unvested equity ownership is associated with internal 

capital market efficiency. 

 

In the Stein (1997) model, the optimal size of internal capital markets is decided by 

the benefits and costs of internal capital markets; firms expand their internal capital market 

to ease credit constraints until the headquarters’ monitoring costs exceed the benefits. 

Matsusaka and Nanda (2002) also argue that the value of internal capital markets has a 

non-monotonic relationship with the size of internal capital markets. In their model, the 

value of internal capital markets comes from the ability to transfer resources between 

divisions, and they call it “a real option to avoid external financing costs” (p. 178). This 

real option makes internal capital markets more valuable as internal funds increase. 

However, once internal resources become sufficient to fund all profitable projects, the real 

option has no value or a negative value if the agency cost of overinvestment dominates. In 

sum, the benefits of internal capital markets change depending on the quantity of internal 

capital. 

Executives decide how much internal capital to utilize and which affiliates receive 

internal capital to fund their investment. Thus, the level of available internal resources 

would affect managerial incentives and thereby the efficiency of internal capital markets. 
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I assume that the size of internal capital markets reflects the availability of internal 

resources. Therefore, Hypothesis 2 states that there could be differences in the impact of 

managerial incentives on internal capital allocation, depending on the size of internal 

capital markets.  

Hypothesis 2: The size of internal capital markets affects the relationship between 

internal capital market efficiency and executive compensation. 

 

In addition to the impact of the internal capital market size, I question whether 

managerial incentives have a different influence on internal capital market efficiency 

during the financial crisis. The recent global financial crisis might change insurers’ 

behavior in utilizing internal capital markets. The impact of the financial crisis made 

accessing external capital more difficult for firms in general. Hubbard and Palia (1999) 

provide evidence that internal capital markets would be more valuable in the absence of 

informationally well-developed external capital markets. This suggests that the relative 

value of internal capital markets would increase when raising funds from external capital 

markets is costly or unavailable. Stein (1997) finds that headquarters’ incentives to pick 

the winners would increase when credit constraints are binding and individual projects 

compete for scarce funds. 

Kuppuswamy and Villalonga (2015) consider the 2008-2009 financial crisis an 

exogenous shock to external capital markets and find that the efficiency of internal capital 

markets significantly increased during the crisis. They argue that conglomerates’ access to 

internal capital becomes valuable when external financing is constrained. Therefore, I 

hypothesize that executives’ incentives for efficient internal capital allocation would be 

greater in the presence of external financing constraints caused by the global financial crisis. 



62 

Thus, the role of executive compensation becomes less critical in aligning executives’ 

interests with shareholders’ interests during the crisis period. In other words, executives 

would have allocated internal capital efficiently regardless of the level of compensation; 

i.e., there is a weakened relationship between executive compensation and internal capital 

market efficiency. 

Hypothesis 3: The global financial crisis weakens the relationship between internal 

capital market efficiency and executive compensation. 

 

2.4. Data and Sample Selection 

The data for this study is taken from the NAIC annual statement database and 

Standard and Poor’s ExecuComp database over the period 2000-2015. The financial data, 

including internal capital transactions, are from the annual statutory statements filed with 

the NAIC. To measure internal capital market efficiency, I use the data regarding 

reinsurance premiums ceded to affiliates and reinsurance premiums assumed from 

affiliates reported in the Underwriting and Investment Exhibit Part 1B. The data is summed 

up to the group level by group codes, and several variables are winsorized at the 1% and 

99% quantiles. 

The ExecuComp database provides detailed compensation data on the top five 

executives in publicly traded companies. 6  The drawback to using ExecuComp is the 

reduction in the sample size because about one-third of U.S. property-liability insurers are 

mutuals (i.e., they are not public). First, I started with the 3,032 observations in the 

                                                 
6 The top five executives are the five highest compensated officers by total compensation, including the CEO, 

the president, the chief finance officer, the executive vice president, etc. The CEO accounts for 24% of the 

data. Since Execucomp discloses the data only for the top five managers, prior studies also use the 

compensation data of the top-five executives in their analyses (Datta, Iskandar‐Datta, and Raman, 2001; 

Fahlenbrach and Stulz, 2009). 
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ExecuComp database with a Standard Industrial Classification (SIC) code of 6331 (fire, 

marine, and casualty insurance) for the sample period. Firms that are not matched with the 

NAIC annual statements by company name are eliminated. Unaffiliated single insurers are 

excluded since they are assumed to operate without internal capital markets. Then, insurers 

with less than $0.5 million in assets are also excluded because extremely small firms are 

not representative of the market. Groups with zero or negative net premiums written, 

surplus, assets, or expenses are also eliminated. 7  Lastly, using the lagged values of 

compensation as instruments reduces the number of observations. This resulted in a final 

sample of 1,615 executive-year observations. The final dataset is an unbalanced panel, and 

firms in the sample account for about 25% of industry assets in 2015.  

2.5. Methodology 

2.5.1. Measuring Internal Capital Market Efficiency  

I define a measure of internal capital market efficiency based on the measure 

developed by Datta, D'Mello, and Iskandar-Datta (2009). Since they test their hypothesis 

for a sample of diversified firms in multiple industrial segments, I modify their “industry-

adjusted value added” measure to incorporate the characteristics of insurance groups; a 

brief summary of this measure including the equation is mentioned in Section 2.  

For internal capital markets to be efficient, internal capital should be allocated to 

affiliates with better investment opportunities and away from those with poorer investment 

prospects. Powell, Sommer, and Eckles (2008) find evidence of efficient internal capital 

markets in U.S. property-liability insurers by showing a positive relationship between 

                                                 
7 Excluded are five firms that are not matched with the NAIC annual statements by company name. Three 

firms are also eliminated because they are not a group insurer. 
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expected performance and the net internal transactions. They also show that increases in 

reinsurance ceded by an affiliate to other members in the group lead to increases in the 

affiliate’s investment, i.e., higher growth in premiums written. In the Powell, Sommer, and 

Eckles (2008) model, expected performance is defined as the lagged difference between 

return on assets (ROA) of a firm and the average ROA of all affiliates in the group, and the 

net internal transaction is defined as reinsurance premiums ceded to affiliates minus 

reinsurance premiums assumed from affiliates in the group. Thus, I modify the measure by 

Datta, D'Mello, and Iskandar-Datta (2009) using definitions from Powell, Sommer, and 

Eckles (2008).8 

Specifically, Datta, D'Mello, and Iskandar-Datta (2009) use the ratio of segment 

capital expenditures to book value of assets to proxy for internal investment, but I use the 

ratio of net internal reinsurance premiums ceded to total premiums written. Whereas Datta, 

D'Mello, and Iskandar-Datta (2009) use a segment’s Q for investment opportunities of the 

segment, I use each affiliate’s prior year return as a proxy for investment prospects: ROAi,t-

1 and (underwriting ROA) i,t-1. Whereas ROA is an overall measure of performance, 

underwriting ROA is also tested as a robustness check because underwriting is an insurer’s 

core business activity.  

The measure of internal capital market efficiency is ICM Efficiency, defined below: 

                                                 
8 Powell, Sommer, and Eckles (2008) provide evidence of the existence of efficient internal capital markets 

by showing a positive relationship between internal capital transfers and expected performance; they regress 

the internal capital market transactions via internal reinsurance on expected performance rather than devise 

a measure of internal capital market efficiency. Thus, I define a measure of internal capital market efficiency 

based on their definition of the internal capital market transaction.  
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𝐼𝐶𝑀 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑔𝑟𝑝,𝑡 = ∑ 𝑤𝑖,𝑡(𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 − 𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1) [
𝐼𝐶𝑀𝑇𝑖,𝑡

𝑃𝑊𝑖,𝑡
−𝑛

𝑖=1

1

𝑁−1
∑

𝐼𝐶𝑀𝑇𝑗,𝑡

𝑃𝑊𝑗,𝑡

𝑛
𝑗=1,𝑗≠𝑖 ]            (4) 

where 𝑤𝑖,𝑡is the proportion of affiliate i’s book value of assets to group assets, 𝑃𝑊𝑖,𝑡 is the 

total premiums written which is defined as the sum of direct premiums written and 

reinsurance premiums assumed of affiliate i in year t, 𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 is ROA or underwriting 

ROA of affiliate i for the prior year, and 𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1 is ROA or underwriting ROA of 

the group which affiliate i is in. 𝐼𝐶𝑀𝑇𝑖,𝑡 is reinsurance premiums ceded from affiliate i to 

other affiliates in the group minus reinsurance premiums assumed from other affiliates to 

affiliate i. Thus, 
𝐼𝐶𝑀𝑇𝑖,𝑡

𝑃𝑊𝑖,𝑡
 represents the investment ratio of affiliate i, the ratio of net internal 

reinsurance to total premiums written. N is the number of affiliates within the group, and 

1

𝑁−1
∑

𝐼𝐶𝑀𝑇𝑗,𝑡

𝑃𝑊𝑗,𝑡

𝑛
𝑗=1,𝑗≠𝑖  is the average investment ratio of affiliates except affiliate i in the group 

to which affiliate i belongs. 

In summary, the term (𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 − 𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1)  represents the relative 

investment opportunity of affiliate i compared to that of the group as a whole based on the 

prior year’s performance, following Powell, Sommer, and Eckles (2008). The term 

[
𝐼𝐶𝑀𝑇𝑖,𝑡

𝑃𝑊𝑖,𝑡
−

1

𝑁−1
∑

𝐼𝐶𝑀𝑇𝑗,𝑡

𝑃𝑊𝑗,𝑡

𝑛
𝑗=1,𝑗≠𝑖 ] captures the deviation of the investment ratio of affiliate i 

from the average investment ratio of affiliates in the group. If an affiliate with better 

investment opportunities, (𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 − 𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1 > 0), increases their capacity to 

write more premium by ceding reinsurance more than the weighted average of investment 

of the other affiliates in the group, (
𝐼𝐶𝑀𝑇𝑖,𝑡

𝑃𝑊𝑖,𝑡
−

1

𝑁−1
∑

𝐼𝐶𝑀𝑇𝑗,𝑡

𝑃𝑊𝑗,𝑡

𝑛
𝑗=1,𝑗≠𝑖 > 0), then the affiliate’s 
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internal capital market efficiency would be positive. On the other hand, if an affiliate has 

better investment opportunities but has less capacity by ceding less (or assuming more) 

than other affiliates, then the affiliate’s internal capital market efficiency would be negative 

(i.e., inefficient internal capital markets). Similarly, if an affiliate with worse investment 

opportunities increases its investment by ceding more reinsurance internally than other 

affiliates in the group, the internal capital market efficiency measure would be negative. 

Each affiliate’s weighted internal capital market efficiency is summed up to the group level 

for the analysis. Therefore, the main dependent variable, 𝐼𝐶𝑀 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑔𝑟𝑝,𝑡, is defined 

as the sum of affiliates’ internal capital market efficiency weighted by each affiliate’s asset 

size. I illustrate a simple example of the calculation of ICM Efficiency in Appendix A for 

better understanding. 

2.5.2. Model Specification 

First, I regress the internal capital market efficiency on executive compensation 

with year dummy variables and firm fixed effects. If the coefficient of compensation in 

equation (5) is positive and significant, Hypothesis 1 would be supported.  

𝐼𝐶𝑀 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑖,𝑡 = 𝛽0 + 𝛽1𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2𝐹𝑖𝑟𝑚 𝑆𝑖𝑧𝑒𝑖,𝑡 +

𝛽3𝑁𝑢𝑚 𝑜𝑓 𝐴𝑓𝑓𝑖𝑙𝑖𝑎𝑡𝑒𝑠𝑖,𝑡 + 𝛽4𝐹𝑖𝑟𝑚 𝐴𝑔𝑒𝑖,𝑡 + 𝛽5𝐺𝑒𝑜𝐻𝐻𝐼𝑖,𝑡 +

𝛽6𝐿𝑜𝑓𝐵𝐻𝐻𝐼𝑖,𝑡 + 𝛽7𝐿𝑜𝑛𝑔𝑡𝑎𝑖𝑙𝑖,𝑡 + 𝛽8𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖,𝑡 + 𝛽9𝐼𝐶𝑀 𝑆𝑖𝑧𝑒𝑖,𝑡 +

𝛽10(𝐼𝐶𝑀 𝑆𝑖𝑧𝑒)2
𝑖,𝑡 + 𝑢𝑖 + 𝑣𝑡 + 𝜀𝑖,𝑡                (5) 

where  ICM Efficiency = asset-weighted sum of each affiliate’s internal capital market 

efficiency in the group, 
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Compensation = natural logarithm of each type of compensation (i.e., total 

compensation, cash compensation, total equity ownership (%), or unvested equity 

ownership (%)),9 

Firm Size = natural logarithm of total assets, 

Number of Affiliates = natural logarithm of the number of affiliates in the group, 

Firm Age = natural logarithm of the insurer’s age, 

GeoHHI = Herfindahl-Hirschman index of premiums written by state, 

LofBHHI = Herfindahl-Hirschman index of premiums written by business line, 

Longtail = proportion of premiums written in long-tail business lines,10 

Capital = policyholders’ surplus divided by assets, 

ICM Size = sum of each affiliate’s ratio of reinsurance premium ceded to affiliates 

minus reinsurance premium assumed from affiliates to total premiums written, 

(ICM Size)2 = squared value of ICM Size, 

𝑢𝑖 = firm-fixed effects, 

𝑣𝑡 = year-fixed effects, and  

𝜀𝑖,𝑡 = random error term for insurer i in year t. 

 However, the problem of potential endogeneity between internal capital market 

efficiency and compensation exists. Specifically, executive compensation could be 

endogenously determined in response to the level of internal capital market efficiency (i.e., 

enhancement of internal capital market efficiency leads to an increase in executive 

compensation). Not considering the endogeneity problem may result in biased and 

                                                 
9  The Pearson correlations between the variables are presented in Appendix B. Total compensation is 

positively related to cash and total equity ownership and negatively related to unvested equity ownership. 

Specifically, the correlation coefficients of cash compensation, total equity ownership, and unvested equity 

ownership regarding total compensation are 0.671, 0.120, and -0.041, respectively, and they are significant 

at the 5% level. 
10 Following Cummins and Danzon (1991), long-tail lines include homeowners’ and farmowners’ multiple 

peril, commercial multiple peril, ocean marine, workers’ compensation, other liability, medical malpractice, 

automobile liability, aircraft, and boiler and machinery. 
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inconsistent estimates. Therefore, I conduct Durbin–Wu–Hausman tests to test for the 

endogeneity of the compensation variables. Test results reject the null hypothesis at the 5% 

or 10% significance level, indicating that estimates obtained by ordinary least squares are 

not consistent. 11  Therefore, I employ two-stage least squares (2SLS) regression with 

relevant and valid instruments to deal with the potential endogeneity bias. 

I choose instruments based on the discussions in prior literature and the results of 

the instruments’ relevance and validity tests. I use the Kleibergen-Paap rk LM test for the 

under-identification test and the Kleibergen-Paap rk Wald F test for a weak instrument test. 

For the over-identification test for more than one instrument, I perform the Sargan–Hansen 

J test. 

A set of instruments are the age of the executive (Executive Age), a lagged value of 

compensation (Lagged Comp), and/or a rank of the lagged compensation variable (Rank of 

Lagged Comp) as instruments. I assume that these instrumental variables have no 

significant relation with internal capital market efficiency. The lagged compensation and 

the rank of the lagged compensation are expected to be positively related to all 

compensation variables because in general executive compensation increases compared to 

the prior year, based on the firm’s growth and inflation. I use Rank of Lagged Comp in total 

compensation and cash compensation regressions, and Lagged Comp in total equity 

ownership and unvested equity ownership regressions. 

                                                 
11 The Durbin-Wu-Hausman test statistics for 2SLS regressions regarding each type of the compensation 

variables range from 3.2 to 5.3. 
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Executive Age is included in the equations regarding cash compensation, total 

equity ownership, and unvested equity ownership. 12  It is expected to have a positive 

relationship with cash compensation because older executives might prefer cash 

compensation due to their shorter employment horizon (Mehran, 1995). On the other hand, 

the coefficient on equity ownership is expected to be negative. As age increases, executives 

tend to become more conservative and are less likely to take risks (Eaton and Rosen, 1983). 

Since equity compensation is regarded as the reward for taking risky projects, a negative 

relation is expected between the age of the executive and equity ownership.  

Appendix B reports the Pearson correlations between the variables included in the 

regression model. I use the variance inflation factor (VIF) method to check for the 

possibility of multicollinearity among independent variables. The results show that all VIF 

values range between 2.54 and 2.84, indicating that multicollinearity is not a concern.  

2.5.3. Definition of Variables 

In this section, executive compensation variables and control variables are 

described. As reported in SEC filings, total compensation paid to the executive is the sum 

of the salary, bonus, stock awards, option awards, non-equity incentive, changes in pension 

value and other compensation such as contributions to defined contribution plans. The cash 

compensation variable is defined as the natural log of the sum of salary and the bonus. 

Total equity ownership is the total number of shares owned by the executive divided by 

shares outstanding. Unvested equity ownership is the ratio of the sum of the number of 

                                                 
12 Executive Age is not used as an instrument in total compensation regression because it is not significant in 

the first stage result of 2SLS regression. 
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unexercised options and the number of restricted stocks held by the executive that were not 

yet vested to total shares outstanding.  

Control variables include firm size, the number of affiliates in the group, firm age, 

geographical concentration, line-of-business concentration, long-tail risk exposure, the 

capital ratio, the size of internal capital markets, and the squared value of internal capital 

market size. Table 2.1 displays the definition of all variables used in the analysis. 

First, Firm Size is the measure of size to control for the differences in the size of 

insurers. Larger insurers face smaller relative cost when raising external capital, and thus 

have a lesser need to rely on internal capital markets (Phifer, 1996; Powell, Sommer, and 

Eckles, 2008). Additionally, the bankruptcy cost hypothesis suggests that the costs of 

bankruptcy would be lower for larger firms (Gruber and Warner, 1977); the demand for 

reinsurance would be lower for larger insurers than smaller insurers. Thus, larger firms 

might be less interested in internal capital markets than smaller firms, leading to lower 

internal capital market efficiency. On the other hand, larger firms may be more likely to 

manage their internal capital markets efficiently because they have more internal resources 

and investment opportunities. Therefore, the coefficient on Firm Size could be either 

negative or positive. Firm size is defined as the logarithm of assets.  

Number of Affiliates is defined as the natural logarithm of the number of affiliates 

in the group. Insurers with more affiliates may have a greater supply of internal reinsurance 

and could reinsure internally to spread the risks across the group (Powell and Sommer, 

2007). Although having more projects may provide headquarters with the ability to relax 

credit constraints, overseeing many projects may lead headquarters to compromise their 

monitoring efforts (Stein, 1997). Therefore, insurers with a larger number of affiliates are 
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more likely to experience lower internal capital market efficiency due to lower monitoring 

effectiveness. Hence, I expect the relationship between the number of affiliates and internal 

capital market efficiency could be either positive or negative. 

Firm Age is included as a proxy for information asymmetry. If inside information 

is better shared in the group over time, headquarters of older firms are expected to allocate 

their internal resources more efficiently than those of younger firms. In this case, Firm Age 

would have a positive relationship with internal capital market efficiency. On the other 

hand, (external) reinsurers obtain more precise information on the insurer’s quality based 

on the past experience as time passes (Jean-Baptiste and Santomero, 2000). Therefore, 

older firms face smaller information costs and are less likely to depend on internal capital 

markets than younger firms; this could lead to lower internal capital market efficiency for 

older firms. Therefore, the relationship between Firm Age and internal capital market 

efficiency is indeterminate. 

 Rajan, Servaes, and Zingales (2000) provide evidence of an inefficient internal 

capital market in firms with a high degree of diversity in resources. This suggests that 

internal capital market efficiency would increase as insurers’ business is concentrated 

geographically or by line; iand thus a positive relation between efficiency and 

concentration is expected. However, Matsusaka and Nanda (2002) argue that the 

relationship between internal capital market efficiency and diversification depends on 

model parameters. Assuming that the costs of raising external funds are greater than those 

of internal funds, they suggest that the value of internal capital markets becomes more 

valuable as the firm’s business becomes more variable. In this case, the concentration 

variables are expected to have a negative relation with internal capital market efficiency. 
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Thus, I expect this relationship to go in either direction. Geographic concentration 

(GeoHHI) is measured as a Herfindahl-Hirschman index of premiums written by state.13 

Line-of-business concentration (LofBHHI) is measured as a Herfindahl-Hirschman index 

of premiums written by business line.14  

One of the proxies for underwriting risk is long-tail risk (Longtail), defined as the 

proportion of premiums written in long-tail lines. Long-tail refers to a long period between 

receipt of premium and claim payment. For long-tail liabilities, insurers do not know the 

total loss amounts for years following policy issue, thus creating significant risks. Since 

long-tail lines of business could experience higher volatility in their losses (Cummins, 

Phillips, and Smith, 2001), it is hard for executives to know whether to expect that the 

performance would be good or poor in coming years. Thus, executives of insurers writing 

more business in long-tail lines may be less likely to allocate internal capital efficiently, 

leading to a negative relationship between long-tail lines and internal capital market 

efficiency.  

Capital serves as a buffer fund for insurers to pay unexpected losses and write more 

insurance. Both capital and the internal capital market affect insurers’ investment in a 

positive way; i.e., an increase in the capacity leads to write more premiums (Powell, 

Sommer, and Eckles, 2008). Therefore, better capitalized insurers may allocate their 

internal resources efficiently by funding more projects with good investment opportunities, 

compared to insurers with scarce capital. Capital is measured as policyholders’ surplus 

divided by assets, and it is expected to be positive.   

                                                 
13 Premiums written by state are reported in Schedule T of the NAIC annual statement. 
14 Premiums written by line of business are reported in the Underwriting and Investment Exhibit of the NAIC 

annual statement. 
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ICM Size represents the volume of the internal capital market transactions via 

internal reinsurance, defined as the sum of each affiliate’s ratio of reinsurance premium 

ceded to affiliates minus reinsurance premium assumed from affiliates to total premiums 

written.15  Not only ceding but also assuming reinsurance premiums is considered an 

internal capital market transaction because affiliates can exchange internal capital by 

ceding and assuming reinsurance (Powell, Sommer, and Eckles, 2008). Therefore, if 

affiliates in a group assume more than they cede on average, ICM Size of the group would 

be negative.  

Stein (1997) argues that the optimal size of the internal capital market depends on 

credit constraints and the effectiveness of monitoring. In his model, headquarters’ 

monitoring efforts will be compromised when it oversees a large number of projects. 

Therefore, I also include the square of internal capital market size to examine a possible 

non-linear relation between internal capital market efficiency and its size. To eliminate the 

potential collinearity problem from the correlation between the size and its quadratic term, 

I use the centering method following Shim (2011); I subtract the average of the ICM size 

from each observation prior to taking its square.16  

  

                                                 
15 Following Powell, Sommer, and Eckles (2008), I define the measure of ICM Size as reinsurance premiums 

ceded to affiliates minus reinsurance premiums assumed from affiliates divided by total premiums written; 

total premiums written is the sum of direct premiums written and reinsurance premiums assumed. Calculating 

this measure at the group level would result in a zero. Thus, I calculate it at the affiliate level and sum it up.  

the sum of each affiliate’s internal reinsurance ratio instead of aggregating the volume of internal reinsurance 

premium to the group level. 
16 The mean value of ICM Size variable is 0.02, and its distribution is positively skewed (1.28).  
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Table 2.1: Variable Definitions 

Variable Definition 

ICM Variables 

ICM Efficiency  

 

Asset-weighted sum of each affiliate’s internal capital 

market efficiency, which is measured as an affiliate’s 

relative investment opportunity multiplied by the relative 

amount of investment; the investment opportunity is based 

on ROA; the investment is defined as reinsurance premiums 

ceded to other affiliates in the group minus reinsurance 

premiums assumed from other affiliates divided by total 

premiums written; total premiums written is the sum of 

direct premiums written and reinsurance premiums assumed 

Compensation Variables 

Total Compensation Natural logarithm of total compensation which includes 

salary, bonus, the value of stock-related awards, the value of 

option-related awards, the value of amounts paid under non-

equity incentive plans and long-term incentive plans, and all 

other compensation such as contributions to defined 

contribution plans (e.g. 401K plans), life insurance 

premiums, discounted share purchases etc. 

Cash Compensation Natural logarithm of the sum of salary and bonus 

Total Equity Ownership Number of shares owned by the executive divided by shares 

outstanding 

Unvested Equity 

Ownership 

Sum of the number of unexercised options and the number 

of restricted stocks held by the executive that were not yet 

vested divided by shares outstanding 

Control Variables 
Firm Size Natural logarithm of total assets 

Number of Affiliates Natural logarithm of the number of affiliates in the group 

Firm Age Natural logarithm of the insurer’s age 

Geographic HHI Herfindahl-Hirschman index of premiums written by state 

Line-of-Business HHI Herfindahl-Hirschman index of premiums written by 

business line 

Long-tail Risk Proportion of premiums written in long-tail business lines 

including farmowners’ multiple peril, homeowners’ 

multiple peril, commercial multiple peril, ocean marine, 

workers’ compensation, other liability, medical malpractice, 

automobile liability, aircraft, and boiler and machinery 

Capital Policyholders’ surplus divided by assets 

ICM Size Sum of each affiliate’s net internal reinsurance premiums 

ceded divided by total premiums written; total premiums 

written is the sum of direct premiums written and 

reinsurance premiums assumed 

Square of ICM Size Square of ICM size 

Executive Age Executive’s age 
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2.6. Empirical Results 

2.6.1. Summary Statistics 

 Table 2.2 presents descriptive statistics for the internal capital market efficiency 

measure, executive compensation, and control variables for 1,615 observations. The 

positive sample mean for ICM Efficiency suggests an efficient internal capital allocation 

strategy on average, consistent with Powell, Sommer, and Eckles (2008). The mean values 

of executive total compensation and cash compensation are $2,822,000 and $931,000, 

respectively, indicating that cash compensation only accounts for a third of total 

compensation. The mean values of total equity ownership and unvested equity ownership 

are 1.1% and 0.1%, respectively. 

Table 2.2: Summary Statistics 

Variables Mean Std. Dev Min Max 

ICM Efficiency based on ROA 0.0023 0.006 -0.010 0.034 

ICM Efficiency based on UROA 0.0006 0.003 -0.007 0.019 

Total Compensation (in 

thousands)     $ 2,822  $ 3,660  $ 176  $ 31,297  

Ln(Total Compensation) 7.426 0.978 5.173 10.351 

Cash Compensation (in 

thousands) $ 931  $ 912  $ 155   $ 11,125  

Ln(Cash Compensation) 6.582 0.643 5.283 8.477 

Total Equity Ownership (%) 0.011 0.042 0.000 0.548 

Unvested Equity Ownership (%) 0.001 0.003 0.000 0.052 

     

Ln(Firm Size) 22.249 1.472 18.310 25.373 

Ln(Number of Affiliates) 2.416 0.724 1.099 3.970 

Ln(Firm Age) 4.412 0.603 2.303 5.416 

Geographic HHI 0.166 0.244 0.000 1.000 

Line-of-Business HHI 0.163 0.247 0.000 1.000 

Long-tail Risk 0.712 0.145 0.000 1.000 

Capital 0.327 0.066 0.166 0.485 

ICM Size 0.020 5.581 -8.817 17.675 

(ICM Size)2 31.130 53.001 0.0068 312.327 

ROA 0.048 0.039 -0.067 0.161 

Executive Age 54.695 7.591 33.000 95.000 
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Number of observations: 1,615 
Note: The sample includes 1,615 executive-year observations for the period 2000-2015; 38 insurer 

groups are included in the sample. All variables are defined in Table 2.1. Data are obtained from the 

National Association of Insurance Commissioners annual statements and Standards and Poor’s 

ExecuComp database and summed to the group level. 

 

I also test whether there are statistical differences between the observations with 

efficient internal capital markets (ICM Efficiency > 0) and those with inefficient internal 

capital markets (ICM Efficiency ≤ 0). The first two columns in Table 2.3 show that 

executives of the insurers with efficient internal capital markets receive more total 

compensation than those of insurers with inefficient internal capital markets. On average, 

insurers allocating internal capital efficiently are larger in size, older, more diversified 

geographically or over business lines, less concentrated in long-tail lines, and hold more 

capital. The size of internal capital markets is significantly larger in insurers with efficient 

internal capital markets, implying that the size is positively associated with the efficiency 

of internal capital markets.  

Additionally, I perform a t-test for differences in means for the observations during 

the global financial crisis. As shown in the crisis subsample column in Table 2.3, internal 

capital market efficiency during the crisis is significantly higher than in the non-crisis 

period at the 5% significance level, consistent with Kuppuswamy and Villalonga (2015). 

Executives are compensated less in the form of cash during the crisis, whereas there is no 

difference in total compensation. It is interesting that executives are younger compared to 

those in the non-crisis period. This may be because those having served for a long time as 

an executive are replaced during the crisis period.  
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Table 2.3: Summary Statistics and Differences in Mean Values of Subsamples 

Variables 

ICM Efficiency Subsample1  Crisis Subsample2 

Efficiency ≤ 0 Efficiency > 0 

t-

test 

 Non-Crisis 

Period Crisis Period t-test 

ICM Efficiency     0.0021 0.0024 ** 

Total Compensation (in 

thousands) $ 2,415  $ 3,044  *** 

 

$ 2,676  $ 3,150   

Ln(Total Compensation) 7.305 7.491 ***  7.369 7.553  

Cash Compensation (in 

thousands)            $ 899  $ 948   

 

$ 972  $ 837  ** 

Ln(Cash Compensation) 6.550 6.599   6.611 6.516 *** 

Total Equity Ownership (%) 0.013 0.010   0.011 0.011  

Unvested Equity Ownership (%) 0.002 0.001 ***  0.001 0.001 ** 

        

Ln(Firm Size) 21.879 22.451 ***  22.279 22.184  

Ln(Number of Affiliates) 2.315 2.472 ***  2.427 2.392  

Ln(Firm Age) 4.257 4.497 ***  4.435 4.362 * 

Geographic HHI 0.223 0.134 ***  0.161 0.177  

Line-of-Business HHI 0.220 0.132 ***  0.139 0.215  

Long-tail Risk 0.738 0.698 ***  0.712 0.711  

Capital 0.311 0.335 ***  0.323 0.335  

ICM Size -1.402 0.793 ***  0.059 -0.068  

Executive Age 54.791 54.643   54.996 54.022 ** 

Number of observations             569           1,046               1,116                 499   
1 The ICM efficiency subsample is based on the sign of the measure of internal capital market efficiency; a positive efficiency measure is considered an efficient 

internal capital market, and a negative efficiency measure represents an inefficient internal capital market.  
2 The crisis subsample divide based on the year; the crisis period includes observations during the year 2007-2010, and the non-crisis period includes the rest of 

the year. 

Note: This table provides the result of student's t-tests for differences in means depending on the internal capital market efficiency and the financial crisis period. 

The t-test measures the statistical significance of the differences in the mean values of each variable.  

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

 The results of the second stage of the 2SLS regression regarding internal capital 

market efficiency and executive compensation are presented in Table 2.4, along with the 

test results for instruments. 1  The key finding is that all four types of executive 

compensation have a positive impact on internal capital market efficiency. The positive 

relationship implies that executives’ incentive to enhance internal capital market efficiency 

would be increased if compensation in any form is increased. For example, since the 

elasticity of internal capital market efficiency with respect to total compensation is 0.0563, 

a one percent increase in executive total compensation would lead to an increase in internal 

capital market efficiency of 0.0563%.  

The positive estimate for total equity ownership is consistent with the result from 

Datta, D'Mello, and Iskandar-Datta (2009). Executives who hold a larger number of shares 

of stock are more likely to allocate internal capital efficiently. To be specific, the coefficient 

on total equity ownership is 0.039, and the elasticity of internal capital market efficiency 

is 0.166. This suggests that a one percent increase in executive share ownership would lead 

to 0.166% increase in internal capital market efficiency. The elasticity of internal capital 

market efficiency with respect to unvested equity ownership is 0.418, implying that internal 

capital market efficiency is more affected by the changes in executive’s unvested equity 

ownership than total equity ownership.  

  

                                                 
1 Internal capital market efficiency is based on ROA. I use an alternative measure based on underwriting 

ROA rather than ROA. However, none of the estimates for the compensation variables are shown to be 

significant. It implies that executive compensation is less likely to be related to underwriting return itself, but 

it is linked to ROA which incorporates both investment return and underwriting return. 
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Table 2.4: ICM Efficiency and Executive Compensation 

Variable 

ICM 

Efficiency 

ICM 

Efficiency 

ICM 

Efficiency 

ICM 

Efficiency 

Total Compensation 0.008***    

(0.003)    

Cash Compensation  0.003**   

  (0.001)   

Total Equity (%)   0.039*  

   (0.022)  

Unvested Equity (%)    0.836*** 

    (0.308) 

Firm Size 0.003*** 0.003*** 0.004*** 0.004*** 

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

Number of Affiliates -0.007*** -0.006*** -0.005*** -0.005*** 

 (0.002) (0.001) (0.001) (0.001) 

Firm Age 0.005*** 0.005*** 0.005*** 0.005*** 

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

Geographic HHI -0.011** -0.015*** -0.017*** -0.013*** 

 (0.005) (0.004) (0.004) (0.004) 

Line-of-Business 

HHI 

-0.002 -0.004*** -0.003*** -0.004*** 

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

Long-tail Risk -0.008** -0.011*** -0.010*** -0.008** 

(0.004) (0.004) (0.003) (0.003) 

Capital  0.008** 0.012*** 0.013*** 0.017*** 

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

ICM Size 

 

0.530*** 0.354*** 0.331*** 0.346*** 

(0.123) (0.125) (0.123) (0.123) 

(ICM Size)2 -0.011 -0.025** -0.025** -0.025** 

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

Adjusted-R2 0.412 0.543 0.537 0.558 

Kleibergen-Paap rk 

LM Stat 
42.202 

40.090 
15.308 

12.361 

Wald F Stat 36.078 18.586 28.561 18.806 

Hansen J Stat  0.251 0.563 0.901 

Observations 1615 1615 1615 1615 
Note: This table presents the results for two-stage least squares regression to estimate the effect of 

executive compensation on internal capital market efficiency. In the first-stage regression, executive age, 

the lagged value of compensation, and/or the rank of the lagged compensation variables are included to 

instrument executive compensation. The relevance of instruments are tested by a Kleibergen-Paap rk LM 

test and a Wald test, and the Hansen J test is used for over-identification in the regressions with more than 

one instrument. The estimates for the first-stage regression are reported in Appendix C. 

ICM Efficiency is the measure of internal capital market efficiency, defined as the asset-weighted sum of 

each affiliate’s relative investment opportunity based on ROA multiplied by the relative amount of net 

reinsurance premiums ceded to affiliates; Total Compensation is the natural log of the sum of salary, 

bonus, stock awards, option awards, non-equity incentives, and long-term incentive plans; Cash 

Compensation is measured in natural log of the sum of salary and bonus; Total Equity (%) is the 

executive’s share holdings as a percentage of total shares outstanding; Unvested Equity (%) is the sum of 
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the number of unexercised options and the number of restricted stocks held by the executive that were not 

yet vested divided by shares outstanding; Firm Size is the natural log of total assets; Number of Affiliates 

is the natural log of the number of affiliates in the group; Firm Age is the insurer’s age; Geographic HHI 

is the Herfindahl-Hirschman index of premiums written by state; Line-of-Business HHI is the Herfindahl-

Hirschman index of premiums written by business line; Long-tail Risk is the proportion of premiums 

written in long-tail business lines; Capital is defined as policyholders’ surplus divided by assets; ICM Size 

is measured as the sum of each affiliate’s net internal reinsurance premiums ceded divided by total 

premiums written, expressed in thousands; (ICM Size)2 is the square of ICM size, expressed in thousands.  

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

 

The control variables for the size of internal capital markets, ICM Size and the 

squared value of ICM Size, are highly significant across all equations in Table 2.4. A 

positive sign on ICM Size and a negative sign on its square term indicate that the 

relationship between the size of internal capital markets and internal capital market 

efficiency has a parabolic shape. This implies that an increase in internal capital market 

size leads to an increase in efficiency up to a certain point and then efficiency starts to 

decrease beyond that point. The point would be decided where the cost of expanding 

internal capital markets outweighs the benefit of efficient internal capital allocation.  

The efficiency of internal capital markets is positively related to firm size, firm age, 

and capital, suggesting that larger, older, and better capitalized insurers are more likely to 

manage internal capital market efficiently. On the other hand, the internal capital market 

efficiency is negatively related to the number of affiliates, geographic concentration, and 

line-of-business concentration. Stein (1997) argues that internal capital markets work more 

efficiently when headquarters manage a small and focused set of projects. Thus, I interpret 

the negative sign on the number of affiliates variables as executives are better at picking 

winners if they manage a fewer number of affiliates. The negative signs on geographic and 

line-of-business concentration variables suggest that internal capital market efficiency 

would increase as the firms’ business varies geographically and by line, consistent with 
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Matsusaka and Nanda (2002). Long-tail risk is also negatively related to internal capital 

market efficiency as expected. 

The first stage regression results are reported in Appendix C, and the instruments 

are significant and have the expected signs. Specifically, the age of the executive shows a 

positive sign in the cash compensation equation but has a negative relationship with equity 

ownership. Changes in risk preference may explain this result; younger executives prefer 

equity to cash compensation. The positive relationship between the age and equity 

ownership may result from the accumulation of shares as an executive gets older. 

In summary, executives’ total compensation, cash compensation, and total equity 

ownership encourage executives to allocate internal capital efficiently, supporting 

Hypotheses 1a, 1b, and 1c. Regarding Hypothesis 1d, I find a positive relationship between 

unvested equity ownership and internal capital market efficiency. Therefore, I conclude 

that executive compensation plays an important role in determining internal capital market 

efficiency by motivating executives to allocate internal capital efficiently. 

2.6.3. Interaction Analysis 

First, I question whether the results in Table 2.4 would change depending on the 

size of internal capital markets. Thus, I perform a regression including interaction terms 

between internal capital market size and independent variables, and results are presented 

in Table 2.5. It is notable that only the interaction term with executive cash compensation 

is positive and significant at the 10% level. This finding suggests that the influence of 

executive cash compensation on internal capital market efficiency would be greater if the 

size of internal capital markets is larger. Consistent with the results in Table 2.4, total 

compensation and total equity ownership are positively related with internal capital market 
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efficiency in Tables 2.5. Thus, total compensation and total equity ownership seems to 

have a positive influence on the internal capital market efficiency regardless of the size of 

internal capital markets. However, the estimate of unvested equity ownership is 

insignificant in Table 2.5.  

Among interaction terms, the number of affiliates interaction term is negative and 

significant at the 1% level. This can be interpreted that insurers with more affiliates are less 

efficient in allocating internal capital, and this effect would be greater if they have larger 

internal capital markets. The negative coefficients on line-of-business concentration and 

its interaction term with internal capital market size suggest that both internal capital 

market size and line-of business concentration affect internal capital market efficiency in 

the same direction (i.e., larger internal capital markets strengthen the negative effect of 

line-of-business concentration on internal capital market efficiency, and vice versa). Other 

control variables show a similar pattern to those in Table 2.4.  

In summary, Hypothesis 2 that the size of internal capital markets affects the 

relationship between internal capital market efficiency and executive compensation is 

partially supported for cash compensation. Executives’ total compensation and total equity 

ownership shows consistent sign and significance regardless of insurers’ internal capital 

market size. 

Table 2.5: Internal Capital Market Efficiency and  

Executive Compensation with ICM Size Interaction 

Variable 

ICM 

Efficiency 

ICM 

Efficiency 

ICM 

Efficiency 

ICM 

Efficiency 

Total Compensation 0.007***    

(0.002)    

Cash Compensation  0.002   

  (0.001)   
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Table 2.5: Continued 

Variable 

ICM 

Efficiency 

ICM 

Efficiency 

ICM 

Efficiency 

ICM 

Efficiency 

Total Equity (%)   0.034*  

   (0.020)  

Unvested Equity (%)    0.273 

    (0.348) 

Firm Size 0.000 0.003*** 0.003*** 0.003*** 

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

Number of Affiliates -0.004*** -0.004*** -0.003*** -0.003*** 

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

Firm Age 0.004*** 0.005*** 0.005*** 0.005*** 

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

Geographic HHI 0.001 -0.002 -0.004 -0.003 

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

Line-of-Business HHI -0.002 -0.004*** -0.004*** -0.004*** 

(0.002) (0.001) (0.001) (0.001) 

Long-tail Risk -0.013*** -0.014*** -0.013*** -0.012*** 

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

Capital  0.005 0.012*** 0.013*** 0.014*** 

(0.005) (0.004) (0.004) (0.004) 

ICM Size 

 

4.345** 1.932 3.463** 3.545** 

(1.719) (1.575) (1.487) (1.466) 

(ICM Size)2 0.030*** 0.046*** 0.044*** 0.045*** 

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

Compensation*(ICM Size) -0.014 0.154* 1.613 -5.372 

(0.081) (0.089) (1.863) (33.060) 

(Firm Size)*(ICM Size) -0.135 -0.001 -0.012 -0.036 

(0.098) (0.078) (0.074) (0.074) 

(Number of 

Affiliates)*(ICM Size) 

-0.910*** -0.982*** -0.979*** -0.960*** 

(0.157) (0.151) (0.145) (0.145) 

(Firm Age)*(ICM Size) 0.518* 0.018 -0.009 0.055 

(0.265) (0.218) (0.213) (0.211) 

(Geographic HHI)*(ICM 

Size) 

0.068 0.504 0.105 0.144 

(0.973) (0.948) (0.941) (0.932) 

(Line-of-Business 

HHI)*(ICM Size) 

-1.033*** -0.905*** -0.951*** -0.932*** 

(0.282) (0.255) (0.256) (0.271) 

(Long-tail Risk)*(ICM 

Size) 

0.474 -0.294 -0.411 -0.090 

(0.801) (0.756) (0.752) (0.753) 

Capital*(ICM Size) 0.954 1.084 1.069 0.753 

 (1.123) (0.807) (0.798) (0.883) 

Adjusted-R2 0.501 0.588 0.589 0.589 

Kleibergen-Paap rk LM Stat 42.846 72.712 11.711 32.773 

Wald F Stat 35.863 67.165 16.272 15.294 

Hansen J Stat   0.389 0.971 
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Observations 1615 1615 1615 1615 
Note: This table presents the results for two-stage least squares regression to estimate the effect of 

executive compensation on internal capital market efficiency with interaction terms of the size of internal 

capital markets. In the first-stage regression, executive age, the lagged value of compensation, and/or the 

rank of the lagged compensation variables are included to instrument executive compensation. The 

relevance of instruments are tested by a Kleibergen-Paap rk LM test and a Wald test, and the Hansen J 

test is used for over-identification in the regressions with more than one instrument. 

ICM Efficiency is the measure of internal capital market efficiency, defined as the asset-weighted sum of 

each affiliate’s relative investment opportunity based on ROA multiplied by the relative amount of net 

reinsurance premiums ceded to affiliates; Total Compensation is the natural log of the sum of salary, 

bonus, stock awards, option awards, non-equity incentives, and long-term incentive plans; Cash 

Compensation is measured in natural log of the sum of salary and bonus; Total Equity (%) is the 

executive’s share holdings as a percentage of total shares outstanding; Unvested Equity (%) is the sum of 

the number of unexercised options and the number of restricted stocks held by the executive that were not 

yet vested divided by shares outstanding; Firm Size is the natural log of total assets; Number of Affiliates 

is the natural log of the number of affiliates in the group; Firm Age is the insurer’s age; Geographic HHI 

is the Herfindahl-Hirschman index of premiums written by state; Line-of-Business HHI is the Herfindahl-

Hirschman index of premiums written by business line; Long-tail Risk is the proportion of premiums 

written in long-tail business lines; Capital is defined as policyholders’ surplus divided by assets; ICM Size 

is measured as the sum of each affiliate’s net internal reinsurance premiums ceded divided by total 

premiums written; (ICM Size)2 is the square of ICM size. 

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

 

 

Second, I add a financial crisis dummy variable and interact it with all independent 

variables to test Hypothesis 3. The results are displayed in Table 2.6. Similar to the result 

in Table 2.4, all types of compensation are shown to have a positive relationship with 

internal capital market efficiency. It is noteworthy that the interaction terms with respect 

to total compensation and unvested equity ownership are negative and significant at the 1% 

level. These findings suggest that the influence of executive total compensation and 

unvested equity ownership on internal capital market efficiency would be limited during 

the financial crisis period, supporting Hypothesis 3 that the global financial crisis weakens 

the relationship between internal capital market efficiency and executive compensation. 

The changes in executive incentives may explain the differences in the effect of the 

executive compensation on internal capital markets between the financial crisis period and 

non-crisis period. Kuppuswamy and Villalonga (2010) reason that external pressure to 
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allocate internal capital efficiently may lead to the enhanced efficiency of internal capital 

markets during the financial crisis. When firms are under unfavorable conditions and 

external pressure surrounding firms, they would face greater costs of raising funds from 

external markets and thus have to maximize the utilization of internal resources. Thus, 

executives would have been more concerned to survive the crisis than derive their private 

benefits by misallocating internal resources. In other words, executives would have 

allocated internal capital efficiently regardless of the level of compensation; i.e. the role of 

executive compensation would become less critical in aligning executives’ interests with 

shareholders’ interests. An alternative explanation for the negative sign on unvested equity 

ownership interaction term is that a substantial portion of options granted went out of the 

money due to the decline of stock prices during the crisis, causing the changes in executive 

incentives.2 I rule out the possibility that no excess capital for allocation leads to the 

insignificant relationship because there is no difference in the size of internal capital 

markets between the crisis subsample and the non-crisis subsample, as shown in Table 3.   

Table 2.6: Internal Capital Market Efficiency and  

Executive Compensation with Financial Crisis Interaction 

Variable 

ICM 

Efficiency 

ICM 

Efficiency 

ICM 

Efficiency 

ICM 

Efficiency 

Total Compensation 0.009***    

(0.003)    

Cash Compensation  0.004**   

  (0.001)   

Total Equity (%)   0.041*  

   (0.023)  

Unvested Equity (%)    0.961*** 

    (0.333) 

Firm Size 0.004*** 0.004*** 0.005*** 0.004*** 

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

 

                                                 
2 Fahlenbrach and Stulz (2009) find that approximately 70% of all options granted before 2007 were out of 

the money at the end of year 2008 for a sample of bank CEOs. 
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Table 2.6: Continued 

Variable 

ICM 

Efficiency 

ICM 

Efficiency 

ICM 

Efficiency 

ICM 

Efficiency 

Number of Affiliates -0.006*** -0.006*** -0.005*** -0.005*** 

 (0.002) (0.001) (0.001) (0.001) 

Firm Age 0.006*** 0.007*** 0.006*** 0.006*** 

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

Geographic HHI -0.008 -0.015*** -0.016*** -0.012*** 

 (0.005) (0.004) (0.004) (0.004) 

Line-of-Business HHI -0.002 -0.004** -0.003** -0.003** 

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

Long-tail Risk -0.008* -0.011*** -0.010*** -0.010*** 

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

Capital  0.010** 0.013*** 0.013*** 0.019*** 

(0.005) (0.004) (0.004) (0.004) 

ICM Size 

 

0.479*** 0.244* 0.226 0.249* 

(0.136) (0.142) (0.138) (0.137) 

(ICM Size)2 0.020 0.038*** 0.037*** 0.036*** 

(0.013) (0.012) (0.012) (0.012) 

Compensation*CrisisDummy -0.003*** -0.001 -0.003 -0.453** 

 (0.001) (0.000) (0.005) (0.189) 

(Firm Size)*CrisisDummy 0.001** 0.001* 0.000 0.000 

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

(Number of Affiliates) 

*CrisisDummy 

-0.000 0.000 -0.000 -0.000 

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

(Firm Age)*CrisisDummy -0.003*** -0.004*** -0.003*** -0.003*** 

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

(Geographic HHI) 

*CrisisDummy 

-0.004*** -0.004*** -0.005*** -0.004*** 

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

(Line-of-Business HHI) 

*CrisisDummy 

0.004** 0.003** 0.002* 0.002 

(0.002) (0.001) (0.001) (0.001) 

(Long-tail Risk) 

*CrisisDummy 

-0.014*** -0.010*** -0.009*** -0.008*** 

(0.003) (0.002) (0.002) (0.002) 

(Capital)*CrisisDummy -0.006 -0.000 0.003 0.000 

 (0.005) (0.004) (0.003) (0.003) 

(ICM Size)*CrisisDummy 0.367** 0.362*** 0.356*** 0.366*** 

 (0.148) (0.139) (0.135) (0.139) 

(ICM Size) 2*CrisisDummy -0.056*** -0.058*** -0.055*** -0.050*** 

 (0.013) (0.012) (0.012) (0.012) 

Adjusted-R2 0.418 0.543 0.556 0.531 

Kleibergen-Paap rk LM Stat 32.117 70.804 17.419 33.983 

Wald F Stat 25.743 61.700 26.031 15.916 

Observations 1615 1615 1615 1615 
Note: This table presents the results for two-stage least squares regression to estimate the effect of 

executive compensation on internal capital market efficiency with interaction terms of the global financial 

crisis dummy. In the first-stage regression, executive age, the lagged value of compensation, and/or the 
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rank of the lagged compensation variables are included to instrument executive compensation. The 

relevance of instruments is tested by a Kleibergen-Paap rk LM test and a Wald test. 

ICM Efficiency is the measure of internal capital market efficiency, defined as the asset-weighted sum of 

each affiliate’s relative investment opportunity based on ROA multiplied by the relative amount of net 

reinsurance premiums ceded to affiliates; Total Compensation is the natural log of the sum of salary, 

bonus, stock awards, option awards, non-equity incentives, and long-term incentive plans; Cash 

Compensation is measured in natural log of the sum of salary and bonus; Total Equity (%) is the 

executive’s share holdings as a percentage of total shares outstanding; Unvested Equity (%) is the sum of 

the number of unexercised options and the number of restricted stocks held by the executive that were not 

yet vested divided by shares outstanding; Firm Size is the natural log of total assets; Number of Affiliates 

is the natural log of the number of affiliates in the group; Firm Age is the insurer’s age; Geographic HHI 

is the Herfindahl-Hirschman index of premiums written by state; Line-of-Business HHI is the Herfindahl-

Hirschman index of premiums written by business line; Long-tail Risk is the proportion of premiums 

written in long-tail business lines; Capital is defined as policyholders’ surplus divided by assets; ICM Size 

is measured as the sum of each affiliate’s net internal reinsurance premiums ceded divided by total 

premiums written; (ICM Size)2 is the square of ICM size; CrisisDummy is a dummy variable equals to 

one for the global financial crisis years from 2007 to 2010. 

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

 

The focus of this crisis analysis is on the changes in executives’ incentives for 

efficient internal capital markets in the presence of external financing constraints. Since 

there were changes in financial regulation after the crisis such as new guidelines for 

executive compensation mandated by the Financial Stability Board, it is worthwhile to 

analyze whether executives change their way of managing the internal capital markets for 

the post-crisis period compared to the pre-crisis period in a future study.  

2.6.4. Robustness Check 

 To check the robustness of the results, I employ a three-stage least squares (3SLS) 

model in case cross-equation correlations exist in the residuals. The equations 

simultaneously estimated in 3SLS are as follows. 

𝐼𝐶𝑀 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑖,𝑡 = 𝛼0 + 𝛼1𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛼2𝐹𝑖𝑟𝑚 𝑆𝑖𝑧𝑒𝑖,𝑡 +

𝛼3𝑁𝑢𝑚 𝑜𝑓 𝐴𝑓𝑓𝑖𝑙𝑖𝑎𝑡𝑒𝑠𝑖,𝑡 + 𝛼4𝐹𝑖𝑟𝑚 𝐴𝑔𝑒𝑖,𝑡 + 𝛼5𝐺𝑒𝑜𝐻𝐻𝐼𝑖,𝑡 +

𝛼6𝐿𝑜𝑓𝐵 𝐻𝐻𝐼𝑖,𝑡 + 𝛼7𝐿𝑜𝑛𝑔𝑡𝑎𝑖𝑙𝑖,𝑡 + 𝛼8𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖,𝑡 +

𝛼9𝐼𝐶𝑀 𝑆𝑖𝑧𝑒𝑖,𝑡 + 𝛼10(𝐼𝐶𝑀 𝑆𝑖𝑧𝑒)2
𝑖,𝑡 + 𝑢𝑖 + 𝑣𝑡 + 𝜀𝑖,𝑡         (6) 
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𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 = 𝛽0 + 𝛽1𝐼𝐶𝑀 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑖,𝑡 + 𝛽2𝐹𝑖𝑟𝑚 𝑆𝑖𝑧𝑒𝑖,𝑡 +

𝛽3𝑁𝑢𝑚 𝑜𝑓 𝐴𝑓𝑓𝑖𝑙𝑖𝑎𝑡𝑒𝑠𝑖,𝑡 + 𝛽4𝐹𝑖𝑟𝑚 𝐴𝑔𝑒𝑖,𝑡 + 𝛽5𝐿𝑜𝑛𝑔𝑡𝑎𝑖𝑙𝑖,𝑡 +

𝛽6𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖,𝑡 + 𝛽7𝐿𝑎𝑔𝑔𝑒𝑑 𝐶𝑜𝑚𝑝𝑖,𝑡 + 𝛽8𝐸𝑥𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝐴𝑔𝑒𝑖,𝑡 + 𝑢𝑖 +

𝑣𝑡 + 𝜀𝑖,𝑡                     (7) 

The 3SLS regression model requires at least one identification variable in each 

equation. The identifying variables in equation (6) are geographical concentration (Geo 

HHI), line-of-business concentration (LofB HHI), the size of internal capital markets (ICM 

Size), and its squared value (ICM Size2). In equation (7), two variables are used as 

identifying variables; the age of the executive (Executive Age), and a lagged value of 

compensation (Lagged Comp). The definitions of variables other than identifying variables 

in equations (6) and (7) are presented in Table 2.1.  

The efficiency results are not significantly better than 2SLS. Cash compensation 

and unvested equity ownership are insignificant in 3SLS, whereas the sign and significance 

of total compensation and total equity ownership are similar to those in Table 2.4. However, 

the ICM Efficiency variable in equation (7) is not significant across all equations, 

confirming that the level of efficiency has no influence on executive compensation after 

controlling for the potential endogeneity. 

Additionally, I estimate equation (5) with internal reinsurance premiums ceded3 as 

the measure of internal capital market efficiency; a number of internal capital market 

studies in the insurance industry use internal reinsurance premiums ceded as a measure of 

internal capital markets. Under the assumption that internal capital markets of U.S. 

                                                 
3 It is defined as the sum of reinsurance premiums ceded to affiliates divided by total premiums written 

following Powell and Sommer (2007) and Mayers and Smith (1990). Total premiums written is the sum of 

direct premiums written and reinsurance premiums assumed. 
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property-liability insurers are efficient (Powell, Eckles, and Sommer, 2008), a higher use 

of internal capital markets may lead to higher efficiency. The results are reported in 

Appendix D. The notable difference is that only the coefficient on total compensation is 

positive and significant at the 5% significance level, whereas other compensation variables 

are insignificant. Combined with the results in Table 2.4, I assume that total compensation 

could encourage executives to utilize more internal capital markets in an efficient way. 

Furthermore, I include three compensation variables, cash compensation, total 

equity ownership, and unvested equity ownership, in equation (5) rather than one 

compensation variable at a time because they seem to have a low correlation. The result 

shows that cash compensation and total equity ownership are positively related to internal 

capital market efficiency, similar to those reported in Table 2.4, but the coefficient of 

unvested equity ownership is insignificant. 

I also perform another set of robustness checks by using a 2008-2009 period and a 

2007-2009 period for the financial crisis. The results are similar to those for the 2007-2010 

period analysis; the signs and significance of the coefficients for the compensation 

variables stay the same. Therefore, the result in Table 2.6 for the impact of the global 

financial crisis is robust to alternative periods. 

2.7. Conclusion 

 This paper examines the relationship between executive compensation and internal 

capital market efficiency in the U.S. property-liability insurance industry during the period 

2000-2015. I use internal reinsurance transaction data of insurers and employ 2SLS 

regression to address endogeneity concerns. The main question of this study is whether 

executive compensation improves internal capital market efficiency. The results show that 
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executive compensation has a significant and positive influence on the enhancement of 

internal capital market efficiency. The positive relationship between equity holdings and 

internal capital market efficiency suggests that better alignment of executive long-term 

incentives with shareholder interests leads to an increase in internal capital market 

efficiency. This result is consistent with Datta, D'Mello, and Iskandar-Datta (2009) after 

controlling for potential endogeneity of the internal capital allocation decisions. It is also 

in line with the argument by Scharfstein (1998) that “socialism” in capital allocation is 

driven by a misalignment of incentives between executives and investors. 

 Additionally, I conduct two interaction analyses to examine the impact of the size 

of internal capital markets and the global financial crisis on the main results. There are 

differences in the impact of cash compensation on internal capital market efficiency with 

respect to internal capital market size. When insurers have larger internal capital markets, 

the positive influence of executive cash compensation on internal capital market efficiency 

would be greater. However, the relationships between other types of executive 

compensation and internal capital market efficiency are not affected by internal capital 

market size. Whether the internal capital market size is large or small, total compensation 

and total equity ownership has a positive influence on the internal capital market efficiency.  

Regarding the global financial crisis, the interaction analysis provides evidence that 

the positive impact of executive total compensation and unvested equity ownership on 

internal capital market efficiency is lowered during the financial crisis period. The 

weakened role of executive compensation may be not only because executives care more 

about surviving the crisis than their private benefits, but because a large proportion of 

options granted to executives were out of the money in the stock market fall in 2008.  
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In addition to the main result, I find evidence of a non-linear relationship between 

internal capital market efficiency and the size of the internal capital markets, consistent 

with Stein (1997) and Matsusaka and Nanda (2002). The result suggests that efficiency 

would increase up to a certain point as internal capital markets expand and then decrease 

beyond that point. This effect seems to disappear if resources are sufficient enough to fund 

all investment, and an overinvestment problem arises. 

In conclusion, this study finds evidence supporting the central hypothesis that 

executive compensation plays an important role in the efficiency of internal capital markets. 

The results also suggest that the impact of compensation on the efficient allocation of 

internal capital depends on the type of compensation, the size of internal capital markets, 

and external events such as the global financial crisis. By answering the question regarding 

the role of executive compensation in internal capital markets, this study would help 

insurers improve the efficiency of internal capital markets and thereby reduce value 

destruction from internal capital misallocation. It would also be helpful for investors to 

know how executive compensation is related to internal capital market efficiency in order 

to align executives’ interests with those of investors. Overall, this study contributes to the 

internal capital market literature by empirically showing a link between executive 

compensation and internal capital market efficiency.  
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APPENDIX A 

A SIMPLE EXAMPLE OF INTERNAL CAPITAL MARKET EFFICIENCY CALCULATION 

 

𝐼𝐶𝑀 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑔𝑟𝑝,𝑡 = ∑ 𝑤𝑖,𝑡(𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 − 𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1) [
𝐼𝐶𝑀𝑇𝑖,𝑡

𝑃𝑊𝑖,𝑡
−

1

𝑁 − 1
∑

𝐼𝐶𝑀𝑇𝑗,𝑡

𝑃𝑊𝑗,𝑡

𝑛

𝑗=1,𝑗≠𝑖

]

𝑛

𝑖=1

 

 

 

I illustrate a simple example of the efficiency measure calculation for better understanding. Above is equation (4), which defines 

the ICM Efficiency measure used in the study. Suppose there are only two affiliates in the group, affiliate A and affiliate B. Each writes 

100 in direct premiums, and B cedes 50 to A. Thus, affiliate B would increase their capacity to write more premiums by ceding 50 of 

their premium to affiliate A. The investment ratio of each affiliate and the deviation from the group average are calculated below.  

 
 (1) (2) (3) (4) = (2)-(3) (5) =(1)+(3) (6)=(4)/(5) (7) (8) 

Affiliate 

Direct 

Premiums 

Written 

Reinsurance 

Premiums 

Ceded to 

Affiliates 

Reinsurance 

Premiums 

Assumed 

from 

Affiliates 

Net Internal 

Reinsurance 

Total 

Premiums 

Written 

Investment 

Ratio 

Average 

Investment 

Ratio of Other 

Affiliates 

Deviation of 

Affiliate i’s 

Investment Ratio 

from Group 

Average 

    

𝐼𝐶𝑀𝑇𝑖,𝑡 𝑃𝑊𝑖,𝑡 
𝐼𝐶𝑀𝑇𝑖,𝑡

𝑃𝑊𝑖,𝑡
  (

1

𝑁−1
∑

𝐼𝐶𝑀𝑇𝑗,𝑡

𝑃𝑊𝑗,𝑡

𝑛
𝑗=1,𝑗≠𝑖 )  

[
𝐼𝐶𝑀𝑇𝑖,𝑡

𝑃𝑊𝑖,𝑡
−

1

𝑁−1
∑

𝐼𝐶𝑀𝑇𝑗,𝑡

𝑃𝑊𝑗,𝑡

𝑛
𝑗=1,𝑗≠𝑖 ]  

A  100 0 50 -50 150 -0.33 0.50 -0.83 

B 100 50 0 50 100 0.50 -0.33 0.83 
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APPENDIX A (Continued) 

 

Case 1. If affiliate A has better expected performance, ICM Efficiency would be negative. This suggests inefficient internal capital 

markets because affiliate A’s investment ratio is negative whereas A’s expected performance is better than affiliate B. 
 (9) (10) (11) = (9)-(10) (12) (13) = (12)*(11)*(8) 

Affiliate 

Affiliate’s 

Return in the 

Prior Year 

Group’s Return in 

the Prior Year 

Relative Investment 

Opportunity 

Affiliate’s 

Assets to Group 

Assets ICM Efficiency of the Group 

 

𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1 
(𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1

− 𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1) 
𝑤𝑖,𝑡 

𝐼𝐶𝑀 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑔𝑟𝑝,𝑡 = ∑ 𝑤𝑖,𝑡(𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 −𝑛
𝑖=1

𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1) [
𝐼𝐶𝑀𝑇𝑖,𝑡

𝑃𝑊𝑖,𝑡
−

1

𝑁−1
∑

𝐼𝐶𝑀𝑇𝑗,𝑡

𝑃𝑊𝑗,𝑡

𝑛
𝑗=1,𝑗≠𝑖 ]  

A  0.04 0.03 0.01 0.5 -0.0083 

B 0.02 0.03 -0.01 0.5  

 

 

Case 2. If affiliate B has better expected performance, ICM Efficiency would be positive. This suggests efficient internal capital markets 

because affiliate B has better investment opportunities and increase premiums written by ceding reinsurance to other affiliates in the 

group. 
 (9) (10) (11) = (9)-(10) (12) (13) = (12)*(11)*(8) 

Affiliate 

Affiliate’s 

Return in the 

Prior Year 

Group’s Return in 

the Prior Year 

Relative Investment 

Opportunity 

Affiliate’s 

Assets to Group 

Assets ICM Efficiency of the Group 

 

𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1 
(𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1

− 𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1) 
𝑤𝑖,𝑡 

𝐼𝐶𝑀 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦𝑔𝑟𝑝,𝑡 = ∑ 𝑤𝑖,𝑡(𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−1 −𝑛
𝑖=1

𝑅𝑒𝑡𝑢𝑟𝑛𝑔𝑟𝑝,𝑡−1) [
𝐼𝐶𝑀𝑇𝑖,𝑡

𝑃𝑊𝑖,𝑡
−

1

𝑁−1
∑

𝐼𝐶𝑀𝑇𝑗,𝑡

𝑃𝑊𝑗,𝑡

𝑛
𝑗=1,𝑗≠𝑖 ]  

A  0.02 0.025 -0.005 0.5 0.0042 

B 0.03 0.025 0.005 0.5  

 

Case 3. If affiliate A and B both have the same expected performance, then there is no need to pick a winner, and ICM Efficiency would 

be zero.  
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APPENDIX B 

PEARSON CORRELATION MATRIX 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 

1. ICM Efficiency 1.000               
                

2. Total Comp 0.125 1.000              
 *               

3. Cash Comp 0.075 0.671 1.000             
 * *              

4. Total Equity(%) 0.019 0.120 0.158 1.000            
  * *             

5. Unvested Equity(%) -0.026 -0.041 0.008 0.048 1.000           
  *  *            

6. Firm Size 0.123 0.531 0.407 -0.155 -0.280 1.000          
 * * * * *           

7. Number of Affiliates 0.191 0.431 0.337 -0.047 -0.292 0.689 1.000         
 *  *             

8. Firm Age 0.244 0.338 0.295 -0.050 -0.197 0.637 0.746 1.000        
 *  *             

9. LofB HHI -0.174 -0.010 -0.160 -0.001 0.072 -0.242 -0.282 -0.470 1.000       
 *  *  *  * *        

10. Geographic HHI -0.119 -0.157 -0.186 0.117 0.171 -0.515 -0.455 -0.603 0.314 1.000      
 * * * *            

11. Long-tail Risk -0.147 -0.165 -0.148 -0.008 0.125 -0.027 -0.370 -0.445 0.475 0.223 1.000     
    * *   * *       

12. Capital -0.043 -0.081 -0.211 0.027 -0.047 -0.112 -0.225 -0.252 0.128 0.084 0.081 1.000    
 * * *  * * * *        

13. ICM Size 0.278 0.254 0.150 -0.006 -0.123 0.390 0.554 0.351 -0.121 -0.225 -0.185 -0.049 1.000   
 * * * * *    * *  *    

14. (ICM Size)2 0.148 0.100 0.032 -0.002 -0.051 0.181 0.340 0.144 -0.016 -0.128 -0.052 0.008 0.751 1.000  
  *   *           

15. Executive Age -0.010 0.160 0.177 0.325 -0.115 0.104 0.071 0.046 -0.017 -0.024 0.040 0.068 -0.033 -0.001 1.000 

       * *    *    

Note: This table presents the Pearson correlation matrix for all variables. * denotes statistical significance at the 5% level. 
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APPENDIX C 

 

ICM EFFICIENCY AND EXECUTIVE COMPENSATION 

Variable 

1st Stage 2nd Stage 1st Stage 2nd Stage 1st Stage 2nd Stage 1st Stage 2nd Stage 

Total Efficiency Cash Efficiency Total Eq(%) Efficiency Unvested(%) Efficiency 

Total Comp  0.008***       

 (0.003)       

Cash Comp    0.003**     

    (0.001)     

Total Eq (%)      0.039*   

      (0.022)   

Unvested (%)        0.836*** 

        (0.308) 

Firm Size 0.132* 0.003*** 0.272*** 0.003*** 0.001 0.004*** 0.000 0.004*** 

(0.080) (0.001) (0.067) (0.001) (0.002) (0.001) (0.000) (0.001) 

Number of Affiliates 0.148* -0.007*** 0.153** -0.006*** -0.001 -0.005*** 0.000 -0.005*** 

 (0.081) (0.002) (0.063) (0.001) (0.002) (0.001) (0.000) (0.001) 

Firm Age 0.017 0.005*** -0.035 0.005*** 0.002 0.005*** 0.000* 0.005*** 

 (0.063) (0.001) (0.079) (0.001) (0.002) (0.001) (0.000) (0.001) 

Geo HHI -0.520 -0.011** -0.299 -0.015*** -0.008 -0.017*** -0.002 -0.013*** 

 (0.344) (0.005) (0.230) (0.004) (0.009) (0.004) (0.001) (0.004) 

LofB HHI -0.211** -0.002 0.082 -0.004*** -0.001 -0.003*** 0.000 -0.004*** 

(0.095) (0.001) (0.077) (0.001) (0.002) (0.001) (0.000) (0.001) 

Long-tail Risk -0.214 -0.008** 0.465** -0.011*** -0.004 -0.010*** -0.001** -0.008** 

(0.241) (0.004) (0.227) (0.004) (0.010) (0.003) (0.001) (0.003) 

Capital  0.565* 0.008** 0.289 0.012*** -0.002 0.013*** -0.005*** 0.017*** 

(0.308) (0.004) (0.233) (0.004) (0.009) (0.004) (0.001) (0.004) 

ICM Size 

 

-22.550*** 0.530*** -5.804 0.354*** -0.001 0.331*** -0.015 0.346*** 

(5.784) (0.123) (6.418) (0.125) (0.108) (0.123) (0.017) (0.123) 

(ICM Size)2 1.664*** -0.011 0.063 -0.025** 0.007 -0.025** 0.000 -0.025** 

 (0.454) (0.010) (0.415) (0.011) (0.007) (0.011) (0.001) (0.011) 
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APPENDIX C (Continued) 

 

Variable 1st Stage 2nd Stage 1st Stage 2nd Stage 1st Stage 2nd Stage 1st Stage 2nd Stage 

 Total Efficiency Cash Efficiency Total Eq(%) Efficiency Unvested(%) Efficiency 

Executive Age   0.007**  -0.000**  0.004***  

   (0.004)  (0.000)  (0.002)  

Lagged Comp      0.793***  0.000**  

     (0.115)  (0.000)  

Rank of Lagged 

Comp 

0.000***  0.000***      

(0.000)  (0.000)      

Adjusted-R2  0.412  0.543  0.537  0.558 

K-P rk LM Stat 42.202  40.090  15.308  12.361  

Wald F Stat 36.078  18.586  28.561  18.806  

Hansen J Stat   0.251  0.563  0.901  

Observations 1615 1615 1615 1615 
Note: This table presents the first stage and the second stage results of two-stage least squares regression to estimate the effect of executive compensation on 

internal capital market efficiency. In the first-stage regression, executive age, the lagged value of compensation, and/or the rank of the lagged compensation 

variables are included to instrument executive compensation. The relevance of instruments are tested by a Kleibergen-Paap rk LM test and a Wald test, and the 

Hansen J test is used for over-identification in the regressions with more than one instrument.  

ICM Efficiency is the measure of internal capital market efficiency, defined as the asset-weighted sum of each affiliate’s relative investment opportunity based 

on ROA multiplied by the relative amount of net reinsurance premiums ceded to affiliates; Total Compensation is the natural log of the sum of salary, bonus, 

stock awards, option awards, non-equity incentives, and long-term incentive plans; Cash Compensation is measured in natural log of the sum of salary and 

bonus; Total Equity (%) is the executive’s share holdings as a percentage of total shares outstanding; Unvested Equity (%) is the sum of the number of 

unexercised options and the number of restricted stocks held by the executive that were not yet vested divided by shares outstanding; Firm Size is the natural 

log of total assets; Number of Affiliates is the natural log of the number of affiliates in the group; Firm Age is the insurer’s age; Geographic HHI is the Herfindahl-

Hirschman index of premiums written by state; Line-of-Business HHI is the Herfindahl-Hirschman index of premiums written by business line; Long-tail Risk 

is the proportion of premiums written in long-tail business lines; Capital is defined as policyholders’ surplus divided by assets; ICM Size is measured as the sum 

of each affiliate’s net internal reinsurance premiums ceded divided by total premiums written; (ICM Size)2 is the square of ICM size; executive age is executive’s 

age; Lagged Comp is a lagged value of compensation; Rank of Lagged Comp is a rank of the lagged value of compensation. 

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

 

INTERNAL CAPITAL MARKET UTILIZATION AND EXECUTIVE COMPENSATION 

Variable ICM Utilization ICM Utilization ICM Utilization ICM Utilization 

Total Compensation 0.075**    

(0.037)    

Cash Compensation  -0.000   

  (0.022)   

Total Equity (%)   0.032  

   (0.274)  

Unvested Equity (%)    9.066 

    (7.495) 

Firm Size -0.102*** -0.093*** -0.093*** -0.098*** 

(0.019) (0.019) (0.017) (0.018) 

Number of Affiliates 0.091*** 0.106*** 0.106*** 0.103*** 

 (0.018) (0.017) (0.016) (0.016) 

Firm Age 0.001 0.003 0.003 0.000 

 (0.019) (0.019) (0.019) (0.019) 

Geographic HHI 0.029 0.013 0.013 0.009 

 (0.024) (0.022) (0.022) (0.022) 

Line-of-Business HHI -0.351*** -0.399*** -0.399*** -0.366*** 

(0.099) (0.097) (0.097) (0.105) 

Long-tail Risk 0.221*** 0.208*** 0.208*** 0.223*** 

(0.067) (0.065) (0.064) (0.066) 

Capital  0.065 0.111 0.111 0.153 

(0.088) (0.087) (0.087) (0.101) 

ICM Size 

 

0.011*** 0.009*** 0.009*** 0.009*** 

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

(ICM Size)2 -0.001*** -0.000*** -0.000*** -0.000*** 

(0.000) (0.000) (0.000) (0.000) 
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APPENDIX D (Continued) 

 

Variable ICM Utilization ICM Utilization ICM Utilization ICM Utilization 

Adjusted-R2 0.918 0.922 0.922 0.921 

Kleibergen-Paap rk LM Stat 42.202 76.547 15.308 28.289 

Wald F Stat 36.078 72.516 48.107 28.355 

Hansen J Stat   0.827 0.148 

Observations 1615 1615 1615 1615 
Note: This table presents the results for two-stage least squares regression to estimate the effect of executive compensation on internal capital market utilization. 

In the first-stage regression, executive age, the lagged value of compensation, and/or the rank of the lagged compensation variables are included to instrument 

executive compensation. The relevance of instruments are tested by a Kleibergen-Paap rk LM test and a Wald test, and the Hansen J test is used for over-

identification in the regressions with more than one instrument. 

ICM Utilization is defined as the sum of reinsurance premiums ceded to affiliates divided by total premiums written; Total Compensation is the natural log of 

the sum of salary, bonus, stock awards, option awards, non-equity incentives, and long-term incentive plans; Cash Compensation is measured in natural log of 

the sum of salary and bonus; Total Equity (%) is the executive’s share holdings as a percentage of total shares outstanding; Unvested Equity (%) is the sum of 

the number of unexercised options and the number of restricted stocks held by the executive that were not yet vested divided by shares outstanding; Firm Size 

is the natural log of total assets; Number of Affiliates is the natural log of the number of affiliates in the group; Firm Age is the insurer’s age; Geographic HHI 

is the Herfindahl-Hirschman index of premiums written by state; Line-of-Business HHI is the Herfindahl-Hirschman index of premiums written by business 

line; Long-tail Risk is the proportion of premiums written in long-tail business lines; Capital is defined as policyholders’ surplus divided by assets; ICM Size is 

measured as the sum of each affiliate’s net internal reinsurance premiums ceded divided by total premiums written; (ICM Size)2 is the square of ICM size.  

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

 

 


	1. print.pdf
	2. Body_0426.pdf

