
Vol.:(0123456789)

Review of Quantitative Finance and Accounting
https://doi.org/10.1007/s11156-020-00938-1

1 3

ORIGINAL RESEARCH

Why do bank holding companies purchase bank‑owned life 
insurance?

Rebel A. Cole1 · Travis Davidson2 · Hongxia Wang3

Accepted: 21 September 2020 
© Springer Science+Business Media, LLC, part of Springer Nature 2020

Abstract
Bank-owned life insurance (BOLI) is life insurance purchased by bank holding companies 
(BHCs) for key employees, whose proceeds can be shared by the company and employees’ 
heirs. We investigate reported benefits of purchasing BOLI to shed light on the dramatic 
increase in BOLI assets using a sample of 2040 firm-year observations from 2004 to 2013. 
We document that a BHC owning BOLI enjoys an average annual earnings increase of 
$12.5 million and an estimated annual tax shield of $3.4 million. This tax shield is nearly 
twice the size of average total CEO compensation. We provide empirical evidence that 
BOLI complements other forms of executive compensation. We empirically test potential 
agency costs associated with using BOLI as compensation but find no evidence of such 
costs. Further investigation shows that BHCs use BOLI to attract talented executives and 
benefit shareholders. We conclude that the significant benefits documented in this study 
provide convincing rationale for the increasing use of BOLI in recent years.

Keywords Corporate governance · Executive compensation · Bank-owned life insurance · 
Bank holding company · Bank holding company performance

JEL Classification G21 · G22 · G34

1 Introduction

Bank-owned life insurance (BOLI) is life insurance purchased by a financial institution to 
cover the loss incurred due to the death of a key employee by providing a financial cushion 
until a successor takes office. Because the financial institution typically owns the policy, it 
not only receives the death benefits, but also incurs investment risk and accrues investment 
income as the cash surrender value of the policy increases over time. In the past decade, 
the use of BOLI has increased significantly. Aggregate BOLI assets in our sample have 
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almost quintupled from $25.8 billion in 2003 to $124.2 billion by year-end 2013.1 Given 
the significant increase in the use of BOLI, the Office of the Comptroller of the Currency 
(OCC) and three other government regulatory agencies jointly issued a statement in 2004 
that provided guidelines for purchasing BOLI. They identified multiple sources of potential 
risk associated with BOLI and recommended risk management strategies for BOLI usage 
(OCC 2004).2 Davidson (2017) finds a positive relation between BOLI and liquidity risk, 
credit risk, and interest-rate risk, providing empirical evidence supporting the concerns of 
regulators. Given the concerns, it is not clear why BOLI use continues to grow so dramati-
cally and what benefits BHCs attain from their purchase of BOLI beyond the death ben-
efits. The goal of this study is to shed new light on these issues.

The OCC statement presents BOLI not only as a form of life insurance, but also as a 
form of executive compensation because the beneficiary can change from the company to 
the executive’s heirs upon retirement, or the executive can name beneficiaries in addition 
to the company in a split-dollar arrangement.3 Therefore, BOLI serves the interests of the 
company while also becoming a part of executives’ total compensation packages. We find 
a statistically significant and positive relation between total compensation and BOLI, sup-
porting the OCC’s assertion that BOLI is another form of executive compensation. We also 
decompose total compensation into various components and find that BOLI is positively 
associated with both base salary and long-term pay. These results are robust to various 
measures of BOLI and compensation.

We then analyze how the use of BOLI as compensation affects BHC performance. In an 
investigation of bank characteristics associated with BOLI purchases, Davidson and She-
lor (2014) find evidence supporting the hypothesis of an agency motive for the purchase 
of BOLI. Following the agency perspective of the managerial power hypothesis, if BOLI 
is used as another channel for entrenched executives to extract rents from the BHC, then 
BOLI should be negatively related to performance. However, if BOLI is used as part of a 
compensation package to attract, retain, and incentivize talented managers, consistent with 
the efficient contracting hypothesis, then BOLI should be positively related to performance 
as the BHC is well-managed and agency costs are reduced.

We provide evidence that increases in BOLI are associated with higher annual stock 
returns that benefit shareholders. This finding is robust to model specification and to vari-
ous measures of BOLI. Our results are consistent with the view that BOLI provides BHC 
CEOs with incentives to work in the best interest of shareholders, supporting the efficient 
contracting hypothesis. We test this notion by examining the effect of BOLI on BHC risk 
and CEO turnover. We find no evidence that improved performance is driven by increased 
risk taking nor that BOLI affects future turnover, but we do find evidence that BOLI is 
used to attract a new CEO when turnover does occur.

The statement from the OCC further proposes that BOLI can be used as a tax shelter. 
When the executive’s estate is the beneficiary of the policy, premiums are considered to 
be executive compensation expenses and are therefore paid before taxes, reducing taxable 

1 Our sample ends in 2013 because SNL no longer provides access to these historical compensation data. 
Aggregate BOLI continued to rise after our sample period. According to http://www.bolic oli.com/boli-fact-
figur es, BOLI amounts reached $167.8 billion by year end 2017 with 3570 banks reporting BOLI in their 
regulatory filings.
2 See https ://www.occ.treas .gov/news-issua nces/bulle tins/2004/bulle tin-2004-56.html.
3 Beneficiary data is not available so we are unable to differentiate potential benefits and costs of BOLI 
based on beneficiary of the policy.

http://www.bolicoli.com/boli-fact-figures
http://www.bolicoli.com/boli-fact-figures
https://www.occ.treas.gov/news-issuances/bulletins/2004/bulletin-2004-56.html
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income. When the bank is the beneficiary of the policy, the cash value is allowed to accu-
mulate tax-free until the policy matures or is surrendered (Graham and Tucker 2006; Smith 
et  al. 2006). Our measures suggest the tax-advantaged investment in BOLI has substan-
tial benefits for BHCs. We document that a BHC owning BOLI enjoys an average annual 
increase in earnings of $12.5 million, which provides an estimated annual tax shield of 
$3.4 million. As a comparison, this tax shield is nearly twice the size of the average total 
CEO compensation in our sample. Summing across BHCs, BOLI adds an average of $2.4 
billion to bank industry earnings each year and results in an average aggregate tax savings 
of $653 million per year. While economically beneficial, we find that earnings on BOLI 
assets are not statistically associated with annual stock returns and that results for the asso-
ciated tax shield are mixed. Overall, the evidence indicates it is the purchase of BOLI to 
attract talented managers that improves BHC performance rather than the tax-advantaged 
earnings on BOLI or increased risk taking.

This study is related to four distinct strands of literature. First, we add to the literature 
on executive compensation in general and, specifically, to the literature on insurance as a 
form of compensation (e.g. Core 1997) and as a governance mechanism (Boyer and Ten-
nyson 2015; Gillan and Panasian 2015). We document a positive relation between CEO 
compensation and BOLI purchases. Second, we contribute to the understanding of deter-
minants of BHC performance by documenting that BOLI has a positive wealth effect for 
shareholders. Third, we provide evidence that BOLI serves as a form of non-traditional 
compensation used to attract new CEOs. Finally, our investigation adds to the existing liter-
ature on corporate-insurance purchases dating back at least to Cummins (1976). Relatively 
little is known about the effect of insurance on corporate performance due to a general lack 
of data on corporate insurance purchases (e.g., Regan and Hur 2007). We provide evidence 
that insurance can be value-enhancing.

The remaining of the paper is organized as follows. Section 2 discusses related literature 
and develops testable hypotheses. Section 3 describes the sample and methodology. Sec-
tion 4 contains the empirical results and Sect. 5 provides concluding remarks.

2  Literature review and hypothesis development

2.1  Bank owned life insurance

Key employee life insurance in the banking industry is called bank-owned life insurance.4 
Permission to purchase life insurance on key employees is granted to national banks by 12 
USC § 24, to federal savings associations by the Home Owner’s Loan Act, and to state-
chartered banks by individual state law (OCC 2004). Typically, BOLI is funded by a bank 
with a single initial premium paid to the insurer. The amount that could be realized by the 
BHC under the contract as of the balance-sheet date, i.e., the cash surrender value of the 
policy, is recorded on the balance sheet of a BHC as an asset (OCC 2004). BOLI may serve 
the interests of both the purchasing institution and the individual employee if the bene-
fits are shared.5 Benefits to the purchasing institutions include a tax-sheltered investment 

4 Eligible employees are defined by the Pension Protection Act of 2006 to include officers, directors, and 
highly compensated employees as defined by 26 U.S. Code § 414(q).
5 See Davidson and Shelor (2014) for a more detailed discussion of the benefits and characteristics of 
BOLI.
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vehicle because the cash value is allowed to accumulate tax-free until the policy matures or 
is surrendered (Graham and Tucker 2006; Smith et al. 2006), providing a financial buffer 
to offset the opportunity cost of the loss of leadership in the event of an executive’s death, 
and as a tool to attract and retain key employees. Meanwhile, BOLI benefits a covered 
employee as a form of executive compensation if the executive’s estate is named as a ben-
eficiary of the policy.

However, the benefits of BOLI do not come without costs. Davidson (2017) finds that 
BOLI is positively associated with bank failure for smaller institutions and that various 
bank risks increase with BOLI purchases because liquid assets are used to purchase the 
long-term BOLI contracts, increasing liquidity risk and exposing banks to interest rate risk 
and counter party risk (i.e. credit risk). The increasing use of BOLI has caught the atten-
tion and concern of regulators who have called for a true understanding of the potential 
risks of BOLI (OCC 2004).

Regulators are most concerned with the credit risk that the insurer poses to the bank. 
The bank’s premium is typically invested in the general account of the insurer, meaning if 
the insurer fails, the bank’s investment is at risk of loss. The unique characteristics of BOLI 
can also create an agency problem. The potential personal benefits to covered executives 
can create an incentive for them to increase BOLI when their estate is a named beneficiary. 
Adapting the managerial-opportunism hypothesis of Chalmers et al. (2002) to BOLI, man-
agers are incentivized to purchase more BOLI because their estate can fully benefit from 
the insurance, but the executives only pay for the insurance in proportion to their fractional 
ownership of the firm’s equity. Purchasing BOLI above the amount needed for the purpose 
of risk management may reduce firm value.6 Davidson and Shelor (2014) find preliminary 
evidence supporting this notion that managers may increase their own benefits through 
BOLI. Concerned about the aggressive use of BOLI, the OCC has provided guidelines for 
the oversight of BOLI. For example, the OCC has recommended that banks limit the cash 
surrender value of BOLI to 25% of capital (OCC 2004), which explicitly suggests exces-
sive use of BOLI is not in the best interest of bank creditors.

We hypothesize that there is an optimal level of BOLI for each BHC. Improper use of 
BOLI, including both insufficient and excessive purchase of BOLI, may increase risk and 
agency costs, and hence destroy value. Empirical studies support this notion. For example, 
Davidson (2017) finds over and under investment in BOLI relative to similar size banks 
is associated with increased bank risk. If bank risks increase, bank performance can be 
affected negatively. Therefore, managers need to make tradeoffs between the benefits and 
costs of BOLI to determine a proper level of BOLI based on BHC-specific characteristics. 
We construct measures of BOLI based on the median of similar-sized BHCs and unex-
pected levels of BOLI based on BHC characteristics.

2.2  Literature review and development of testable hypotheses

2.2.1  Executive compensation and BOLI

On page 9 of the OCC’s 2004 Bulletin on BOLI, regulators specifically raise the issue of 
excessive executive compensation associated with the purchase of BOLI:

6 Loadings to the fair price of insurance make corporate purchase of insurance a negative NPV investment, 
destroying shareholder value.
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Before an institution enters into a split-dollar arrangement or otherwise purchases 
insurance for the benefit of an officer, director, or employee, the institution should 
identify and quantify its compensation objective and ensure that the arrangement is 
consistent with that objective. The compensation provided by the split-dollar or other 
insurance arrangement should be combined with all other compensation provided to 
the insured to ensure that the insured’s total compensation is not excessive. Excessive 
compensation is considered an unsafe and unsound banking practice.

Excessive executive compensation has been the target of media stories, especially for finan-
cial firms during the recent financial crisis (e.g. Karmin 2009), and caught the attention of 
politicians. In 2010, President Obama signed into law the Dodd-Frank Act, which includes 
several sections (Sections 951, 952, 954, 955, and 972) addressing the issue of executive 
compensation and making executive compensation the forefront of the recent corporate 
governance reform. For example, the Dodd-Frank Act scrutinizes bank executive pay by 
advocating shareholders’ right to “say-on-pay,” requires that the compensation commit-
tee be composed of independent directors, and mandates that publicly traded firms imple-
ment and report claw back policies. Some argue that the popular press gives the public an 
impression that bank executives are excessively paid. However, empirical studies document 
that bank CEOs have lower pay, measured in a variety of ways, than CEOs in non-financial 
firms (Houston and James 1995; Adams and Mehran 2003; Adams 2012). These empirical 
findings suggest that banks have governance involving CEO pay that is at least no worse 
than non-financial firms.

If bank executives perceive that they receive lower pay than their counterparts in non-
financial firms, it may create an incentive for them to increase BOLI purchases to boost the 
wealth of their estate. However, well governed firms do not overpay their CEOs. For exam-
ple, Core et  al. (1999) find that CEOs in firms with weak governance structures receive 
greater compensation. Even though bank executives have the incentive to increase their 
benefits via BOLI, they may not be able to do so under close scrutiny of the board and 
institutional investors. Also, if executives receive high pay, indicating the firm’s corporate 
governance structure is weak, executives may be able to further increase their personal 
benefits through BOLI.

Two hypotheses dominate executive compensation research: efficient contracting and 
managerial power. The efficient contracting hypothesis states that executive compensa-
tion is determined by a competitive market for managerial talent in which firms attempt 
to attract high-quality executives to optimize firm value (Murphy 2012). BOLI could be 
another tool to attract and retain talented managers. Also, in the event of an executive’s 
death, losses to the bank are positively related to the value of the executive. If CEO com-
pensation reflects the quality of a CEO, as in the efficient contracting theory, a bank with a 
valuable CEO should purchase more BOLI to cover the greater potential loss, resulting in a 
positive relation between BOLI and CEO compensation. Conversely, the managerial power 
hypothesis maintains that executive compensation is the outcome of negotiations between 
executives and a captured board (Frydman and Jenter 2010; Murphy 2012). If high CEO 
compensation reflects the greater bargaining power of an entrenched CEO, as in the mana-
gerial power hypothesis, then the institution may purchase more BOLI as another channel 
through which the CEO can extract excess rents from the firm. Following this line of rea-
soning, it is possible that BOLI increases with CEO compensation since both capable and 
entrenched CEOs are able to increase this type of compensation. In other words, both theo-
ries predict a positive, or complementary, relation between executive compensation and 
BOLI.
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However, firms may adjust executive compensation to mitigate public outrage over 
executive compensation and to avoid criticism of their executive compensation practices. 
For example, Henderson et  al. (2010) document that firms reduce CEO bonus compen-
sation and increase equity-based compensation as layoffs intensify and this phenomenon 
is more pronounced for less powerful CEOs. The level of executive pay became a more 
sensitive issue during the 2007–2009 financial crisis. Using a less noticeable form of com-
pensation (“stealth” compensation in the words of Frydman and Jenter (2010)) to substi-
tute for a more visible compensation component could help protect the executives’ total 
welfare and simultaneously help the BHC avoid becoming the target of public outrage. 
In addition, the 2004 OCC Bulletin on BOLI warns BHCs that it treats excessive execu-
tive pay as “safety and soundness” concern, which might lead companies to treat BOLI 
and other forms of executive compensation as substitutes. Given the increased scrutiny of 
executive compensation from both internal (board of directors and institutional investors) 
and external (regulators, media, and general public) sources, BHCs may adjust executive 
compensation by reducing common forms of compensation and adding BOLI to the total 
compensation package. In other words, BHCs may replace other forms of compensation 
with BOLI. If BOLI is used as a substitute for other forms of executive compensation, then 
we would expect a negative relation between executive pay and BOLI. The existence of the 
two competing hypotheses makes the relation between BOLI and executive compensation 
an empirical question. Specifically, we test:

H1a Executive (CEO) total, non-BOLI compensation is positively related to BOLI (com-
plementary hypothesis).

H1b Executive (CEO) total, non-BOLI compensation is negatively related to BOLI (substi-
tution hypothesis)

2.2.2  BOLI and performance

The structure of executive compensation at BHCs affects management risk-taking behav-
ior (Chen et al. 2006; Hagendorff and Vallascas 2011; DeYoung et al. 2013), firm perfor-
mance (Mehran 1995; Cornett et al. 2009; Minnick et al. 2011), asset mix (Liu and Mauer 
2011; Livne et al. 2013), and stability (Bai and Elyasiani 2013). If BOLI is a part of an 
executive-compensation package, even unofficially, then we should see that BOLI affects 
managerial efforts and risk-taking, and, hence, performance. We empirically test the link 
between BOLI and BHC performance to determine if BOLI benefits or hurts BHC share-
holders. BOLI could destroy shareholder value, given that BOLI is associated with greater 
bank risk (Davidson 2017).7 The managerial power hypothesis predicts BOLI negatively 
affects performance as an entrenched CEO is able to extract excess rents to the detriment 
of shareholders.8 Similarly, if executives receive high pay, indicating the firm’s corporate 
governance structure is weak (Core et al. 1999), executives may be able to further increase 

7 Other types of insurance have also been shown to be associated with greater risk (Boyer and Tennyson 
2015; Gillan and Panasian 2015) and higher cost of capital (Chen et al. 2016).
8 BOLI is only one of many channels through which entrenched CEOs can extract rents from shareholders. 
Excessive perquisite consumption, trading on inside information (Fried 1998), and share repurchases (Jat-
egaonkar 2013; Fried 2000) are examples of other channels. In this paper, we focus on BOLI.
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their personal benefits through BOLI. This potential agency cost of BOLI could negatively 
affect BHC performance.

On the other hand, the efficient contracting hypothesis predicts BOLI should increase 
BHC value as another incentive vehicle to help attract, retain, and motivate high qual-
ity managers.9 High compensation through BOLI is indicative of a high-quality CEO 
who is able to increase shareholder wealth. Further, the use of BOLI could help increase 
firm value as a risk-management tool that compensates a BHC after the death of a key 
employee. Ultimately, the direction of the relation between BOLI and BHC performance is 
an empirical question. We test the following opposing hypotheses:

H2a BOLI affects BHC performance positively as a risk-management tool and as a mana-
gerial incentive.

H2b BOLI affects BHC performance negatively because of agency costs and its association 
with greater risk.

3  Sample selection, data, and methodology

3.1  Variable descriptions

3.1.1  Measurement of BOLI

BOLI is reported on the balance sheet in the FR Y-9C as an asset and is defined as ‘the cash 
surrender value of life insurance that could be realized as of the balance sheet date’.10 We 
are unable to classify BOLI based on the type of BOLI policy (whole life, universal life, 
or variable life, and general account or separate account). Additionally, we are unable to 
determine how many executives are covered under BOLI policies, the relative size of these 
individual BOLI policies, and if the BHC is the sole beneficiary or if the executive’s estate 
is also a beneficiary in a split-dollar arrangement.

We utilize three measures of BOLI assets for the regression analysis. The first measure 
is the change in the ratio of the dollar amount of BOLI to the dollar amount of total assets 
(ΔBOLI/Assets). We scale BOLI by total assets both to mitigate concerns about heteroske-
dacity and to control for BHC size because larger BHCs have, on average, larger dollar 
amounts of BOLI. We use the change in the ratio to aid in the identification of causation 
rather than merely correlation. We follow the approach used by Benson et al. (2011) and 
Davidson (2017) to compute additional measures of BOLI assets. Our second measure is 
the change in the deviation from the size-adjusted median ratio of BOLI to assets.11 We 
use size thresholds of $2.5 billion and $10 billion to split the sample into small, medium, 
and large BHCs. Our size thresholds are consistent with Black and Hazelwood (2013). We 
compute the median ratio of BOLI to assets separately for BHCs in each of the three size 

9 As part of the total compensation package, BOLI is only one of many possible ways that a firm can attract 
and retain high-quality managers. We include non-BOLI compensation in our analysis to control for other 
incentives.
10 Source and detailed construction of all variables can be found in “Table 10 in the Appendix”.
11 Results are consistent using the deviation from size-adjusted mean BOLI to assets ratio.
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groups. DMBOLI is then computed as the deviation from the median BOLI to total assets 
ratio of BHCs in the same size category. DMBOLI is positive (negative) for BHCs with 
above (below) median BOLI to assets. The change in DMBOLI (ΔDMBOLI) is positive 
(negative) for BHCs that increase (decrease) the BOLI to assets ratio relative to the median 
BOLI to assets ratio. Our final measure of BOLI assets is the change in the amount of 
BOLI that is unexplained (ΔunexBOLI) by bank characteristics shown by Davidson and 
Shelor (2014) to influence BOLI purchases. unexBOLI is the residuals, �i,t , from estimat-
ing the following equation using ordinary least squares with standard errors clustered by 
BHC:12

where the dependent variable is the dollar amount of BOLI scaled by the dollar amount 
of total assets. Size is measured by the natural logarithm of total assets (Ln(Assets)). We 
derive the effective tax rate (ETR) as in Brown (2011) by dividing income taxes paid by 
earnings before taxes (EBT). ETR is set equal to 1 if the ratio is greater than 100% and 
to 0 if the ratio is negative (Brown 2011). Salary is salary and benefits expense of all 
BHC employees as reported on the income statement divided by the number of full-time 
equivalent employees. Loss is an indicator variable equal to 1 if the bank has negative 
EBT and 0 otherwise. Finally, year dummy variables (Year) are included to control for 
unobserved differences through time. unexBOLI is positive (negative) for BHCs that have a 
larger (smaller) BOLI to assets ratio than predicted by BHC characteristics. The change in 
unexBOLI (ΔunexBOLI) is positive (negative) when BHCs increase (decrease) the BOLI to 
assets ratio relative to predicted values.

BHCs also report the earnings on the cash surrender value of BOLI on the income 
statement.13 We use this to create two additional variables used in the analysis. The first 
one is the earnings on the cash surrender value of BOLI contracts divided by total assets 
(BOLI_Earn/Assets), which gives a scaled dollar return on the investments underlying the 
BOLI contracts. As described in Sect. 2.1, a tax shield is created because these returns are 
not taxed until the BOLI policies mature. We estimate the dollar amount of the annual tax 
shield (TaxBenefit) by multiplying BOLI earnings times the effective tax rate (BOLI_Earn 
* ETR) and then scale by total assets (TaxBenefit/Assets).

3.1.2  Compensation, performance, and control variables

We use multiple proxies for CEO compensation. Base is the base cash salary. Bonus is the 
cash bonus. Long Term is the long-term compensation and equals TComp minus the sum of 
Base and Bonus. TComp is total, non-BOLI compensation and is equal to the sum of Base, 
Bonus and long-term compensation. We scale all CEO compensation variables by total 
assets in the analysis. Return is the continuously compounded annual return in excess of 
the CRSP value-weighted portfolio return calculated using monthly returns from CRSP.14

(1)
BOLIi,t = � + �1Ln(Assets)i,t + �2ETRi,t + �3Salaryi,t + �4Lossi,t +

∑

�y(Year) + �i,t

13 See Memoranda item 6 (BHCKC014) in Schedule HI (Consolidated Income Statement) of the FR-Y9C 
Reporting Form for bank holding companies.
14 Results are unchanged if returns are calculated in excess of the CRSP equal-weighted portfolio or the 
S&P 500.

12 This is similar in spirit to Core (1997) and Gillan and Panasian (2015) in the examination of directors’ 
and officers’ insurance.
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Primary control variables are constructed as follows. ROA is earnings before taxes 
divided by total assets and is used to control for profitability. Ln(Assets) is the natural loga-
rithm of total assets and is used to control for bank size. Loans/Assets is total loans and 
leases, net of unearned income divided by total assets and is included to control for asset 
mix. We use the total equity to total assets ratio (Equity/Assets) to control for leverage. We 
control for equity volatility with StdReturn constructed as the 1-year standard deviation 
of monthly stock returns. We include fees paid to directors for attendance at board and 
committee meetings divided by total assets to control for director incentives.15 We control 
for BHC liquidity with the sum of cash and marketable securities divided by total assets 
(CashSec/Assets). Nonperf/Assets is the nonperforming assets to total assets ratio and con-
trols for BHC asset quality and credit risk. Nonperforming assets is constructed as the sum 
of assets 90 or more days past due, assets in nonaccrual status, and other real estate owned. 
We proxy for interest rate risk with Gap/Assets calculated as the 1 year gap divided by total 
assets. We use the net risk-weighted assets to total assets ratio (RWAssets/Assets) to control 
for overall asset risk. Net risk-weighted assets is gross risk-weighted assets (BHCKA223) 
minus any excess allowance for loan and lease losses (ALLL). Finally, we control for the 
liquidity of BHC equity with Amihud defined as:

where Return is the daily stock return on day t, Volume is the dollar volume on day t, and 
the average is calculated over all positive volume days in the year (Amihud 2002).

3.2  Sample selection

We obtain compensation variables from SNL Financial (SNL) which covers the universe 
of publicly traded U.S. BHCs. Balance sheet and income statement variables are obtained 
from the fourth quarter Consolidated Financial Statements for Bank Holding Companies 
(Form FR Y-9C) from the Federal Reserve Bank of Chicago to match the annual frequency 
of the compensation data. Stock market data is obtained from the Center for Research 
in Security Prices (CRSP).16 The use of BHC data is necessary because the compensa-
tion data provided by SNL is at the BHC level as opposed to the bank level. BOLI is first 
reported on the FR Y-9C in 2003, but we utilize the change in variables of interest which 
are missing in 2003 by construction. Our access to historical compensation data from SNL 
ends in 2013, so our complete dataset ranges from 2004 to 2013. We merge data from the 
FR Y-9Cs, SNL, and CRSP to produce 2040 firm-year observations on 271 unique BHCs 
that have complete CEO compensation, stock price, and accounting data.17

(2)Amihud = Average

(

Returnt

Volumet

)

15 Our measure of director pay (BHCK4136) is a lower bound because BHCs are only required to report 
fees paid that are greater than $25,000 and greater than 3% of ‘other noninterest expense’.
16 We merge FR Y-9C data with CRSP using the 2017 CRSP-FRB link provided by the Federal Reserve 
Bank of New York (https ://www.newyo rkfed .org/resea rch/banki ng_resea rch/datas ets.html).
17 We conduct additional analysis using annual median compensation of all executives’ compensation 
reported by SNL. Results are qualitatively the same. BHCs only report the earnings on BOLI if it is greater 
than $25,000 and exceeds 3% of noninterest income. This causes some missing values for the BOLI_Earn 
and TaxBenefit variables in our sample. We do not limit our sample to non-missing observations of these 
variables because they are of secondary importance to the study. However, restricting the sample does not 
qualitatively change the results.

https://www.newyorkfed.org/research/banking_research/datasets.html
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Figure 1 displays the time series of the average BOLI assets to total assets, the average 
BOLI earnings to total assets, and the average total compensation to total assets over the 
sample period, for all BHCs in the sample. The lines retain the same general shape but are 
shifted higher on the graph if only BHCs with positive amounts of BOLI are included.18 
BOLI increased relative to total assets every year during the sample period except 2008 
and 2009. Presumably BHCs reduced BOLI purchases in response to the financial crisis, 
but the trend over recent history is that BOLI assets increased faster than total assets. The 
average compensation to total assets continued to grow during the sample period except 
2008 and 2009, presenting a similar pattern to the average BOLI to assets ratio. Visually, 
BOLI/Assets and TComp/Assets are positively correlated, providing a preliminary indica-
tion that BOLI is related to executive compensation. BOLI earnings increased considerably 
relative to total assets prior to the financial crisis, decreased slightly during the crisis, and 
have remained relatively flat afterward. Visually, BOLI_Earn/Assets does not show as simi-
lar a pattern to BOLI/Assets or TComp/Assets as the latter do with each other.

Summary statistics of the full sample are shown in Table  1 Panel A. BOLI averages 
$431 million, which for context is similar in magnitude to the untabulated average of bro-
kered deposits ($471 million) and ALLL ($526 million) in our sample. BOLI varies across 
institutions with a range from zero to $22.8 billion. On average, BOLI comprises 1.3% 
of BHC assets (again comparable to the untabulated brokered deposits and ALLL ratios 
of 1.9% and 1.1% respectively), but is as large as 6.1% of BHC assets. The average BHC 
has a smaller BOLI to assets ratio than the median BHC in the same size group as can 
be seen by the negative mean value of DMBOLI. Similarly, the negative mean value of 
unexBOLI indicates the average BHC has a smaller BOLI to assets ratio than predicted by 
fundamentals.

Earnings on BOLI and the associated tax benefits are substantial. BOLI_Earn averages 
$10.8 million and ranges from a $156 million loss to an $808 million gain. To put this 
in context, the average earnings on BOLI would cover the average total CEO compensa-
tion more than 5 times over, and the average CEO base salary more than 21 times over. 
Although not displayed in Table 1, only 4 observations of BOLI_Earn are negative, while 
1322 are positive. There are 714 observations of zero BOLI_Earn and only 273 observa-
tions of zero BOLI, which implies there are 441 observations of BHCs that own BOLI 
assets which produced zero earnings. The number of observations of positive earnings far 
outweighs the number of non-positive-earnings observations. Earnings on BOLI ranges 
from − 0.14 to 0.38% of BHC assets and averages approximately 0.04% of assets. The sum 
of BOLI earnings across BHCs in our sample has an average (median) value of $2.4 billion 
($3.4 billion) per year.

The gains on BOLI assets produce an average tax savings of $2.9 million per year which 
is a savings of approximately 0.01% of BHC assets. Our estimate of the average tax savings 
covers the average total CEO compensation more than 1.5 times over and covers the aver-
age CEO base salary more than 5 times over. The sum of tax savings from BOLI across 
BHCs in our sample has an average (median) value of $653 million ($782 million) per 
year.

Annual excess stock return averages 5.5% and ranges from − 92.77 to 2060%. Aver-
age BHC size is $45.7 billion in total assets and average CEO total compensation is 
nearly $1.9 million. Averages for components of compensation are $508,000 in base 

18 We do not present the graph for only BHCs with positive amounts of BOLI to save space.
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compensation, $160,000 in bonuses, and $1299,000 in long-term compensation. Total 
compensation averages 0.04% of BHC assets. We identify 169 CEO turnovers in our 
sample. The average BHC in the sample has ROA of 0.9%, total equity to total assets 
equal to 9.8%, monthly standard deviation of stock returns of 8.9%, director fees equiv-
alent to 0.01% of total assets each year, cash plus securities to total assets of 25.6%, 
non-performing asset ratio of 1.84%, a 1-year gap ratio of 16.3%, a risk weighted 
assets to total assets ratio of 73%, an Amihud liquidity measure of 0.98, and an effec-
tive tax rate of 27.5%.

We present summary statistics for the 1767 observations with positive amounts of 
BOLI in Table 1 Panel B. As expected, the mean values of all BOLI-related variables 
are larger than the mean values for the full sample of BHCs. BHCs that own BOLI 
have average annual earnings on BOLI of $12.5 million that provides an estimated 
annual tax shield of $3.4 million. This tax shield is nearly twice the size as the average 
total CEO compensation. Mean total compensation and mean excess return are larger 
for the full sample of BHCs, but the total compensation to total assets ratio is larger for 
the subsample of BHCs with positive BOLI.
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Fig. 1  Time series of BOLI, earnings on BOLI, and compensation. The sample consists of an unbalanced 
panel of 2040 annual observations from 2004 to 2013. The solid line displays average BOLI/Assets (left 
axis). The dotted line displays the average of earnings on BOLI assets scaled by total assets (right axis). The 
dashed line displays average total compensation to total assets ratio (right axis)
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Table 1  Summary statistics

Variable Mean Standard error Minimum Maximum

Panel A: All BHCs
BOLI ($T) 431,380 47,689 0 22,800,000
BOLI/Assets (%) 1.2963 0.0205 0.0000 6.1029
ΔBOLI/Assets (%) 0.0682 0.0072 − 2.5796 2.6668
DMBOLI (%) − 0.0471 0.0201 − 1.7844 4.4831
ΔDMBOLI (%) − 0.0268 0.0078 − 2.7054 2.4593
unexBOLI (%) − 0.0032 0.0197 − 1.9888 4.4804
ΔunexBOLI (%) − 0.0028 0.0077 − 2.6404 2.4637
BOLI_Earn ($T) 10,818 1463 − 155,925 808,000
BOLI_Earn/Assets (%) 0.0385 0.0009 − 0.1435 0.3791
TaxBenefit ($T) 2917 523 − 32,278 765,277
TaxBenefit/Assets (%) 0.0096 0.0003 − 0.0546 0.1924
Return (%) 5.5060 1.8619 − 92.7678 2060.0720
Assets ($T) 45,700,000 5,321,815 195,290 2,420,000,000
 CEO variables
  TComp ($T) 1889 81.2 0.0010 39,066
  Base ($T) 507.98 7.96 0 5600
  Bonus ($T) 159.41 18.06 0 14,500
  Long Term ($T) 1299 73.96 0 37,439
  TComp/Assets (%) 0.0357 0.0006 < 0.0001 0.2186
  Base/Assets (%) 0.0192 0.0003 0 0.0893
  Bonus/Assets (%) 0.0029 0.0001 0 0.0705
  Long Term/Assets (%) 0.0143 0.0004 0 0.1832
  ΔTComp/Assets (%) 0.00,002 0.0004 − 0.2362 0.1617
  ΔBase/Assets (%) − 0.0003 0.0001 − 0.0456 0.0733
  ΔBonus/Assets (%) − 0.0005 0.0001 − 0.0705 0.0295
  ΔLong Term/Assets (%) 0.0009 0.0004 − 0.2189 0.1462
  Turnover 0.0828 0.0061 0 1

 Control variables
  ROA (%) 0.9231 0.0295 − 10.4534 5.9953
  Ln(Assets) ($T) 15.1146 0.0368 12.1822 21.6053
  Loans/Assets (%) 66.1904 0.2769 4.6450 96.2113
  Equity/Assets (%) 9.7570 0.0504 0.5859 19.0569
  StdReturn (%) 8.9342 0.1364 1.5381 63.4247
  DirFee/Assets (%) 0.0091 0.0004 0 0.1641
  CashSec/Assets (%) 25.6285 0.2595 1.8527 79.8491
  Nonperf/Assets (%) 1.8360 0.0438 0 16.4311
  Gap/Assets (%) 16.3176 0.2885 0.0005 86.3973
  RWAssets/Assets (%) 73.0458 0.2544 25.3441 120.0306
  Amihud 0.9821 0.0752 0.00,001 56.8048
  ETR (%) 27.5283 0.3186 0 100

Panel B: BHCs with Positive BOLI
BOLI ($T) 498,028 54,888 35 22,800,000
BOLI/Assets (%) 1.4966 0.0197 0.0006 6.1029
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3.3  Statistical method

3.3.1  Compensation

In our primary investigation of the effect of executive compensation on BOLI, we use a 
series of regressions that contain year and BHC fixed-effects with standard errors clus-
tered by BHC that take the following form:

where BOLI is one of the three measures of BOLI discussed in Sect. 3.1.1 (ΔBOLI/Assets, 
ΔDMBOLI, or ΔunexBOLI). Comp is a measure of CEO compensation. We control for 
changes in CEO that may affect BOLI purchases with an indicator variable (Turnover) 
equal to one for observations with CEO turnover and equal to zero otherwise. All other 
control variables are lagged 1  year relative to BOLI. Control variables include ROA to 
control for profitability, Ln(Assets) to control for BHC size, Equity/Assets to control for 
leverage, and DirFee/Assets to control for director compensation. Finally, we include time 
(Year) and BHC (BHC) fixed-effects.

(3)
BOLIi,t = β0 + β1Compi,t + β2Turnoveri,t +

∑

βkControlk,i,t−1 +
∑

βtYear +
∑

βiBHCi + εi,t

Table 1  (continued)

Variable Mean Standard error Minimum Maximum

DMBOLI (%) 0.1358 0.0197 − 1.6931 4.4831
unexBOLI (%) 0.1759 0.0194 − 1.6380 4.4804
BOLI_Earn ($T) 12,486 1685 − 155,925 808,000
BOLI_Earn/Assets (%) 0.0442 0.0009 − 0.1435 0.3791
TaxBenefit ($T) 3367 602.71 − 32,278 765,277
TaxBenefit/Assets (%) 0.0111 0.0003 − 0.0546 0.1924
TComp ($T) 1864 84.32 0.0010 39,066
TComp/Assets (%) 0.0360 0.000 < 0.0001 0.2186
Return (%) 4.5878 1.7033 − 92.767 1472.3870

The sample consists of an unbalanced panel of 2040 annual observations from 2004 to 2013. Panel A dis-
plays summary statistics of key variables for the full sample of bank holding companies (BHCs), and Panel 
B displays mean values of key variables for BHCs with positive amounts of BOLI (1767 observations). 
The following variables are obtained from the FR Y-9C reports, unless stated otherwise. BOLI is BOLI 
assets reported on the balance sheet and Assets is total assets. The Δ prefix indicates change. DMBOLI 
is the deviation from the median BOLI to total assets ratio. unexBOLI is the unexpected BOLI to assets 
ratio as measured by the residuals from Eq.  (1). BOLI_Earn is the earnings on the cash surrender value 
of BOLI contracts reported on the income statement. TaxBenefit is the estimated BOLI tax shield. Return 
is the excess stock return using data from CRSP. All CEO compensation variables are obtained from SNL 
Financial. TComp is total compensation. Base is the base salary. Bonus is the cash bonus. Long Term equals 
TComp minus Base and Bonus. ROA is earnings before taxes divided by total assets. Ln(Assets) is the natu-
ral logarithm of total assets. Loans is total loans and leases, net of unearned income. Equity is total equity. 
StdReturn is the 1  year standard deviation of monthly stock returns obtained from CRSP. DirFee is the 
fee paid to directors. CashSec is cash plus securities. Nonperf is nonperforming assets. Gap is the 1-year 
gap. RWAssets is risk-weighted assets. Amihud is the Amihud liquidity measure (Amihud 2002). ETR is the 
effective tax rate
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3.3.2  Performance

We investigate the effect of BOLI on BHC performance with a series of regressions that 
contain year and BHC fixed-effects with standard errors clustered by BHC that take the 
following form:

where Return is the continuously compounded annual stock return in excess of the CRSP 
value-weighted portfolio returns. The independent variable of interest is the change in 
one of the three measures of BOLI discussed in Sect. 3.1.1 (ΔBOLI/Assets, ΔDMBOLI, or 
ΔunexBOLI). Other independent variables include a vector of control variables (Control) 
and time (Year) and BHC (BHC) fixed-effects. Primary control variables include ROA to 
control for profitability, Ln(Assets) to control for BHC size, Loans/Assets to control for 
differences in BHC business, Equity/Assets to control for leverage, StdReturn to control for 
the volatility of returns, DirFee/Assets to control for director compensation, TComp/Assets 
to control for the CEO’s incentives, CashSec/Assets to control for liquidity, Nonperf/Assets 
to control for asset quality, Gap/Assets to control for interest rate risk, RWAssets/Assets to 
control for asset risk, and Amihud to control for stock liquidity.

4  Results

4.1  BOLI and compenstaion

4.1.1  BOLI and total CEO compensation

We investigate the effect of CEO total compensation on BOLI by estimating Eq. (3) using 
the three measures of BOLI defined in Sect. 3.1.1. Table 2 displays the results using the 
full sample of BHCs. The change in the total compensation to assets ratio is positively 
related to the change in all three BOLI measures.19 BHCs that increase CEO compensa-
tion relative to assets also increase BOLI relative to other assets, increase BOLI relative to 
similar sized BHCs, and increase BOLI relative to predictions based on BHC characteris-
tics. The evidence in all specifications supports the complementary hypothesis that BOLI 
is provided to executives in addition to conventional forms of compensation rather than 
replacing other forms of compensation, consistent with both the efficient contracting and 
managerial power hypotheses.

Control variables are generally consistent across specifications. BOLI, measured by 
ΔBOLI/Assets and ΔunexBOLI, is higher in years of CEO turnover, providing evidence that 
BOLI may be used to attract new CEOs. The change in all BOLI measures decreases in 
BHC profitability and increases with BHC size. DirFee/Assets and Equity/Assets are not 
significantly related to any measure of BOLI.

(4)Returni, t = β0 + β1BOLIi, t +
∑

βkControlk,i,t−1 +
∑

βtYear +
∑

βiBHCi + �i, t

19 The change in the total compensation to assets ratio is also positively related to the change in all three 
BOLI measures in unreported univariate tests.
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4.1.2  BOLI and components of executive compensation

Given the different functions of each component of compensation, we further examine 
which types of executive compensation drive the relation between BOLI and compen-
sation. Table  3 displays the results of estimating Eq.  (3) with CEO total compensation 
replaced with CEO base salary, cash bonus, and long-term compensation. The relation 
between the level of compensation and the level of BOLI appears to be driven by base 
salary and long-term compensation. The change in the base salary to assets ratio and the 
change in the long-term compensation to assets ratio are positively related to the change 
in all BOLI measures, indicating that BHCs that increase base salary or long-term com-
pensation also increase BOLI. CEO bonuses are unrelated to BOLI in all specifications. 
These findings are intuitive because base salary, forms of long-term salary, and BOLI are 
typically negotiated as part of a CEO’s appointment. On the other hand, the realized value 
of a bonus is highly dependent upon the CEO’s ability to meet performance metrics and is 
therefore less likely to be related to the negotiated amount of BOLI. Control variables are 
generally consistent with previous results.

4.1.3  BOLI and deviation from median compensation

In our final analysis of the relation between compensation and BOLI, we address how devi-
ation from median compensation is related to BOLI. Do BHCs that increase compensa-
tion relative to other BHCs also increase BOLI relative to other BHCs? We address this 
question by estimating Eq.  (3) and replacing the CEO total compensation ratio with the 
deviation from the median total compensation ratio (DMTComp/Assets). We compute the 
median CEO total compensation to assets ratio separately for BHCs in each size group to 
obtain the size-adjusted median total compensation ratio. DMTComp/Assets is then calcu-
lated as the deviation from the median total compensation to assets ratio of BHCs in the 
same size category. DMTComp/Assets is positive (negative) for BHCs with above (below) 
median total compensation to assets. ΔDMTComp/Assets captures changes in the total 
compensation level relative to similar size BHCs and is positive (negative) for BHCs that 
increase (decrease) relative compensation.

Results displayed in Table 4 indicate that BHCs that increase CEO compensation com-
pared to BHCs of similar size also increase relative amounts of BOLI. The change in DMT-
Comp/Assets is positively related to all measures of BOLI. We interpret this as further evi-
dence that BOLI is a complement to other forms of compensation rather than a substitute. 
The effect of control variables on BOLI is consistent with previous results.

4.2  BOLI and Performance

4.2.1  BOLI and BHC performance

Having documented the complementary association between BOLI and CEO compensa-
tion, we investigate the effect of BOLI purchases on BHC performance. If the efficient con-
tracting hypothesis dominates, we would expect a positive effect of BOLI on performance 
because high compensation is indicative of a high-quality CEO that is able to benefit share-
holders. Conversely, if the managerial power hypothesis dominates, we would expect BOLI 
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to negatively affect performance as an entrenched CEO is able to extract excess rents at the 
detriment of shareholders.

The results of estimating Eq. (4) shown in column (1) of Table 5 indicate that the change 
in the BOLI to assets ratio is positively related to annual excess stock return, suggesting 
that performance improves for BHCs that increase BOLI relative to other assets. Similarly, 
ΔDMBOLI is positively related to annual excess return in column (2), meaning BHCs that 
increase the BOLI to assets ratio relative to similar sized BHCs perform better. Column 
(3) shows that ΔunexBOLI is not significantly related to annual excess return.20 Overall, 
the results show that BOLI has a positive effect on BHC performance, which is consistent 
with the efficient contracting hypothesis.21 We initially conclude that BOLI serves as a risk 
management tool and is used to attract, retain, and incentivize talented executives, but we 
explore this possibility more directly in Sect. 4.2.3.

Table 2  BOLI and total compensation

The sample consists of an unbalanced panel of 2040 annual observations from 2004 to 2013. Regression 
results are obtained by estimating Eq. (3) with BHC and year fixed-effects and standard errors clustered by 
BHC. The dependent variable is one of the three measures of BOLI. The Δ prefix indicates change. BOLI 
is BOLI assets reported on the balance sheet and Assets is total assets, both from the FR Y-9C reports. 
DMBOLI is the deviation from the median BOLI to total assets ratio. unexBOLI is the unexpected BOLI to 
assets ratio as measured by the residuals from Eq. (1). From SNL Financial, TComp is total CEO compen-
sation, and Turnover is equal to one for observations with CEO turnover and zero otherwise. The follow-
ing variables are obtained from the FR Y-9C reports and are lagged 1 year. ROA is earnings before taxes 
divided by total assets. Ln(Assets) is the natural logarithm of total assets. Equity/Assets is the total equity 
to total assets ratio. DirFee/Assets are the fees paid to directors divided by total assets. Coefficients for the 
constant term and bank and year dummy variables are not displayed to conserve space. Coefficients are 
shown with p values below in brackets. Asterisks indicate statistical significance at the 0.01 (***), 0.05 
(**), and 0.10 (*) levels

Explanatory variables (1)
ΔBOLI/Assets

(2)
ΔDMBOLI

(3)
ΔunexBOLI

ΔTComp/Assets 1.482***
[< 0.001]

1.290***
[0.001]

1.798***
[< 0.001]

Turnover 0.001*
[0.098]

0.0004
[0.264]

0.001*
[0.068]

ROA − 0.014**
[0.032]

− 0.015**
[0.028]

− 0.027***
[< 0.001]

Ln(Assets) 0.002***
[0.001]

0.002***
[< 0.001]

0.001***
[0.005]

Equity/Assets − 0.002
[0.762]

0.001
[0.816]

− 0.004
[0.516]

DirFee/Assets − 0.762
[0.365]

− 1.352
[0.124]

− 0.911
[0.293]

Fixed-Effects Year and BHC Year and BHC Year and BHC
# Observations 2040 2040 2040
Adjusted R-Squared 0.045 0.089 0.021

20 All three findings confirm unreported univariate tests.
21 We investigate the possibility that BOLI affects BHC performance through indirect channels by adding 
additional control variables to Eq. (4). We find that results are not driven by choice of stock exchange, and 
BOLI does not affect performance differently at different levels of CEO compensation. Untabulated results 
are available upon request.
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Control variables are generally consistent across specifications. Ln(Assets) is negatively 
related to return, implying an inverse relation between BHC size and return. BHCs with 
higher director pay (DirFee/Assets) and risk-weighted asset (RWAssets/Assets) ratios also 
perform worse.

4.2.2  Endogeneity

Interpretation of the main findings may be difficult due to the potential for endogeneity 
in the data and self-selection bias in the choice to purchase BOLI. This concern is partly 
diminished because we investigate how changes in BOLI affect changes in BHC value. 
However, it is important to fully address this issue so we implement the two-step consistent 
Heckman procedure (Heckman 1979). The first-stage uses a probit model to analyze the 

Table 3  BOLI and components of compensation

The sample consists of an unbalanced panel of 2040 annual observations from 2004 to 2013. Regression 
results are obtained by estimating Eq.  (3) with BHC and year fixed-effects and standard errors clustered 
by BHC. The dependent variable is one of the three measures of BOLI. The Δ prefix indicates change. 
BOLI is BOLI assets and Assets is total assets, both obtained from the FR Y-9C reports. DMBOLI is the 
deviation from the median BOLI to total assets ratio. unexBOLI is the unexpected BOLI to assets ratio as 
measured by the residuals from Eq. (1). CEO variables are obtained from SNL Financial. Base is the base 
salary. Bonus is the cash bonus. Long-term is long-term compensation and is formed by subtracting base 
salary and bonus from total compensation. Turnover is equal to one for observations with CEO turnover and 
zero otherwise. The following variables are obtained from the FR Y-9C reports and are lagged 1 year. ROA 
is earnings before taxes divided by total assets. Ln(Assets) is the natural logarithm of total assets. Equity/
Assets is the total equity to total assets ratio. DirFee/Assets are the fees paid to directors divided by total 
assets. Coefficients for the constant term and bank and year dummy variables are not displayed to conserve 
space. Coefficients are shown with p values below in brackets. Asterisks indicate statistical significance at 
the 0.01 (***), 0.05 (**), and 0.10 (*) levels

Explanatory variables (1)
ΔBOLI/Assets

(2
ΔDMBOLI

(3)
ΔunexBOLI

ΔBase/Assets 5.249***
[< 0.001]

5.590***
[< 0.001]

4.532***
[0.006]

ΔBonus/Assets − 0.642
[0.803]

− 0.495
[0.846]

− 0.262
[0.920]

ΔLong-term/Assets 1.302***
[0.001]

1.137***
[0.010]

1.641***
[< 0.001]

Turnover 0.001**
[0.023]

0.001*
[0.071]

0.001**
[0.024]

ROA − 0.013
[0.047]

− 0.014**
[0.044]

− 0.027***
[< 0.001]

Ln(Assets) 0.002***
[0.002]

0.002***
[< 0.001]

0.001***
[0.007]

Equity/Assets − 0.002
[0.775]

0.001
[0.796]

− 0.004
[0.521]

DirFee/Assets − 0.702
[0.403]

− 1.308
[0.134]

− 0.833
[0.336]

Fixed-Effects Year and BHC Year and BHC Year and BHC
# Observations 2040 2040 2040
Adjusted R-Squared 0.048 0.092 0.022
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determinants of BOLI purchase adapted from Davidson and Shelor (2014) and takes the 
following form:

where BOLI is an indicator variable equal to one for positive BOLI and equal to zero oth-
erwise. Mutual is an indicator equal to one for mutually organized BHCs and equal to zero 
otherwise. Other variables are as previously defined, and ε is an error term. The second 
stage regression takes the following form:

where λ is the inverse Mill’s ratio of the first-stage probit regression, and other variables 
are as previously defined.

Results are displayed in Table 6 and support our previous conclusions. All three meas-
ures of BOLI are positively related to BHC annual excess return, indicating this relation is 
not caused by endogeneity nor self-selection bias.

(5)
BOLIi,t = �0 + �1Ln(Assets)i,t + �2ETRi,t + �3Mutuali,t

+ �4Equity∕Assetsi,t + �5TComp∕Assetsi,t + �6Lossi,t + �i,t

(6)Returni,t = �0 + �1BOLIi,t + �2�i,t +
∑

�kControlk,i,t +
∑

�tYear + �i,t

Table 4  BOLI and deviation from median compensation

The sample consists of an unbalanced panel of 2040 annual observations from 2004 to 2013. Regression 
results are obtained by estimating Eq. (3) with BHC and year fixed-effects and standard errors clustered by 
BHC. The dependent variable is one of the three measures of BOLI. The Δ prefix indicates change. BOLI 
is BOLI assets reported on the balance sheet and Assets is total assets, both from the FR Y-9C reports. 
DMBOLI is the deviation from the median BOLI to total assets ratio. unexBOLI is the unexpected BOLI 
to assets ratio as measured by the residuals from Eq. (1). CEO variables are obtained from SNL Financial. 
DMTComp/Assets is the deviation from the median CEO compensation to total assets ratio. Turnover is 
equal to one for observations with CEO turnover and zero otherwise. The following variables are obtained 
from the FR Y-9C reports and are lagged 1  year. ROA is earnings before taxes divided by total assets. 
Ln(Assets) is the natural logarithm of total assets. Equity/Assets is the total equity to total assets ratio. Dir-
Fee/Assets are the fees paid to directors divided by total assets. Coefficients for ROA, Ln(Assets), Equity/
Assets, DirFee/Assets, the constant term, and bank and year dummy variables are not displayed to conserve 
space. Coefficients are shown with p values below in brackets. Asterisks indicate statistical significance at 
the 0.01 (***), 0.05 (**), and 0.10 (*) levels

Explanatory variables (1)
ΔBOLI/Assets

(2)
ΔDMBOLI

(3)
ΔunexBOLI

ΔDMTComp/Assets 1.319***
[< 0.001]

1.2817***
[0.001]

1.657***
[< 0.001]

Turnover 0.001*
[0.099]

0.0003
[0.262]

0.001*
[0.068]

ROA − 0.014**
[0.033]

− 0.015**
[0.026]

− 0.028***
[< 0.001]

Ln(Assets) 0.002***
[0.001]

0.002***
[< 0.001]

0.001***
[0.004]

Equity/Assets − 0.002
[0.788]

0.002
[0.780]

− 0.004
[0.549]

DirFee/Assets − 0.782
[0.353]

− 1.373
[0.118]

− 0.936
[0.280]

Fixed-Effects Year and BHC Year and BHC Year and BHC
# Observations 2040 2040 2040
Adjusted R-Squared 0.044 0.089 0.020
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Table 5  BOLI and BHC performance

The sample consists of an unbalanced panel of 2040 annual observations from 2004 to 2013. Regression 
results are obtained by estimating Eq.  (4) with BHC and year fixed-effects and standard errors clustered 
by BHC. The dependent variable is the excess stock return (Return) using data from CRSP. The Δ pre-
fix indicates change. The following variables are obtained from the FR Y-9C reports, unless stated other-
wise. BOLI/Assets is BOLI assets divided by total assets. DMBOLI is the deviation from the median BOLI 
to total assets ratio. unexBOLI is the unexpected BOLI to assets ratio as measured by the residuals from 
Eq.  (1). The following control variables are lagged 1 year. ROA is earnings before taxes divided by total 
assets. Ln(Assets) is the natural logarithm of total assets. Loans is total loans and leases, net of unearned 
income. Equity/Assets is the total equity to total assets ratio. DirFee/Assets are the fees paid to directors 
divided by total assets. StdReturn is the 1 year standard deviation of monthly stock returns obtained from 
CRSP. TComp/Assets is CEO total compensation to total assets ratio obtained from SNL Financial. CashSec 
is cash plus securities. Nonperf is non-performing assets. Gap is the 1-year gap. RWAssets is risk-weighted 
assets. Amihud is the Amihud liquidity measure (Amihud 2002). Coefficients for the constant term and bank 
and year dummy variables are not displayed to conserve space. Coefficients are shown with p values below 
in brackets. Asterisks indicate statistical significance at the 0.01 (***), 0.05 (**), and 0.10 (*) levels

Explanatory variables (1)
Return

(2)
Return

(3)
Return

ΔBOLI/Assets 6.646*
[0.093]

ΔDMBOLI 6.095*
[0.088]

ΔunexBOLI − 0.250
[0.975]

ROA − 4.521
[0.244]

− 4.524
[0.244]

− 4.572
[0.242]

Ln(Assets) − 0.380**
[0.022]

− 0.382**
[0.023]

− 0.370**
[0.020]

Loans/Assets 1.864
[0.150]

1.865
[0.149]

1.870
[0.148]

Equity/Assets − 2.449
[0.245]

− 2.464
[0.242]

− 2.445
[0.248]

StdReturn 1.395
[0.103]

1.393
[0.104]

1.415*
[0.093]

DirFee/Assets − 338.960*
[0.085]

− 335.692*
[0.087]

− 343.779*
[0.086]

TComp/Assets − 96.573
[0.3978]

− 99.684
[0.382]

− 107.473
[0.320]

CashSec/Assets 0.936
[0.262]

0.937
[0.262]

0.943
[0.259]

Nonperf/Assets 6.201
[0.216]

6.198
[0.215]

6.243
[0.211]

Gap/Assets 0.146
[0.429]

0.149
[0.419]

0.146
[0.435]

RWAssets/Assets − 1.123**
[0.013]

− 1.127**
[0.013]

− 1.150**
[0.014]

Amihud 0.033
[0.271]

0.033
[0.270]

0.033
[0.269]

Fixed-Effects Year and BHC Year and BHC Year and BHC
# Observations 2040 2040 2040
Adjusted R-Squared 0.142 0.142 0.142
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Table 6  Heckman second-stage regression of BOLI and BHC performance

The sample consists of an unbalanced panel of 2040 annual observations from 2004 to 2013. Results dis-
played are from the second stage regression (Eq.  (6)) of the Heckman two-step procedure. The depend-
ent variable is the excess stock return (Return) using data from CRSP. The Δ prefix indicates change. 
The following variables are obtained from the FR Y-9C reports, unless stated otherwise. BOLI/Assets is 
BOLI assets divided by total assets. DMBOLI is the deviation from the median BOLI to total assets ratio. 
unexBOLI is the unexpected BOLI to assets ratio as measured by the residuals from Eq. (1). ROA is earn-
ings before taxes divided by total assets. Ln(Assets) is the natural logarithm of total assets. Loans is total 
loans and leases, net of unearned income. Equity/Assets is the total equity to total assets ratio. DirFee/Assets 
are the fees paid to directors divided by total assets. StdReturn is the 1 year standard deviation of monthly 
stock returns obtained from CRSP. TComp/Assets is CEO total compensation to total assets ratio obtained 
from SNL Financial. CashSec is cash plus securities. Nonperf is non-performing assets. Gap is the 1 year 
gap. RWAssets is risk-weighted assets. Amihud is the Amihud liquidity measure (Amihud 2002). Lambda is 
the inverse Mills ratio from the first-stage regression. Coefficients for the constant terms, year dummy vari-
ables, and first-stage regression are not displayed to conserve space. Coefficients are shown with p values 
below in brackets. Asterisks indicate statistical significance at the 0.01 (***), 0.05 (**), and 0.10 (*) levels

Explanatory variables (1)
Return

(2)
Return

(3)
Return

ΔBOLI/Assets 9.226*
[0.051]

ΔDMBOLI 8.078*
[0.067]

ΔunexBOLI 11.317**
[0.013]

ROA 11.571***
[< 0.001]

11.555***
[< 0.001]

11.685***
[< 0.001]

Ln(Assets) − 0.015
[0.441]

− 0.016
[0.412]

− 0.018
[0.377]

Loans/Assets − 0.049
[0.913]

− 0.071
[0.874]

− 0.046
[0.920]

Equity/Assets − 3.109***
[0.006]

− 3.126***
[0.006]

− 3.470***
[0.005]

StdReturn 3.862***
[< 0.001]

3.867***
[< 0.001]

3.823***
[< 0.001]

DirFee/Assets 70.285
[0.477]

74.009
[0.454]

68.720
[0.497]

TComp/Assets − 106.033
[0.305]

− 105.397
[0.309]

− 132.387
[0.231]

CashSec/Assets − 0.217
[0.614]

− 0.231
[0.590]

− 0.214
[0.626]

Nonperf/Assets − 2.028*
[0.075]

− 2.012*
[0.077]

− 2.049*
[0.079]

Gap/Assets 0.030
[0.826]

0.026
[0.846]

0.032
[0.812]

RWAssets/Assets − 0.085
[0.732]

− 0.077
[0.757]

− 0.081
[0.750]

Amihud − 0.009*
[0.051]

− 0.009*
[0.053]

− 0.010*
[0.051]

Lambda − 0.634
[0.104]

− 0.642*
[0.100]

− 0.804*
[0.055]

# Observations 2040 2040 2040
Fixed-Effects Year and BHC Year and BHC Year and BHC
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Table 7  BOLI and BHC risk

Explanatory variables (1)
Δ(Equity/Assets)

(2)
Δ(Equity/Assets)

(3)
Δ(Equity/Assets)

Panel A: leverage risk
ΔBOLI/Assets 0.331***

[0.002]
ΔDMBOLI 0.284***

[0.002]
ΔunexBOLI 0.370***

[< 0.001]
ROA 0.124***

[0.003]
0.124***
[0.003]

0.131***
[0.001]

Ln(Assets) − 0.001
[0.580]

− 0.001
[0.561]

− 0.001
[0.601]

Loans/Assets − 0.012
[0.454]

− 0.012
[0.457]

− 0.011
[0.477]

Equity/Assets − 0.467***
[< 0.001]

− 0.468***
[< 0.001]

− 0.466***
[< 0.001]

StdReturn 0.009
[0.297]

0.009
[0.299]

0.009
[0.301]

DirFee/Assets − 1.503
[0.638]

− 1.366
[0.669]

− 1.396
[0.660]

TComp/Assets − 0.071
[0.979]

− 0.250
[0.928]

0.049
[0.986]

CashSec/Assets − 0.020
[0.153]

− 0.020
[0.154]

− 0.019
[0.169]

Nonperf/Assets − 0.034
[0.314]

− 0.034
[0.314]

− 0.031
[0.362]

Gap/Assets 0.002
[0.617]

0.002
[0.590]

0.002
[0.602]

RWAssets/Assets − 0.002
[0.870]

− 0.002
[0.847]

− 0.001
[0.905]

Amihud − 0.0002
[0.256]

− 0.0002
[0.273]

− 0.0002
[0.255]

Fixed-Effects Year and BHC Year and BHC Year and BHC
# Observations 2040 2040 2040
Adjusted R-Squared 0.252 0.251 0.255

Explanatory variables (1)
σROA

(2)
σROA

(3)
σROA

Panel B: future earnings risk
ΔBOLI/Assets 0.016

[0.717]
ΔDMBOLI − 0.016

[0.705]
ΔunexBOLI 0.028

[0.498]
ROA 0.110**

[0.011]
0.110**
[0.011]

0.111***
[0.010]

Ln(Assets) 0.001
[0.337]

0.001
[0.310]

0.001
[0.344]
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The sample consists of an unbalanced panel of 2040 annual observations from 2004 to 2013. Regres-
sion results are obtained by replacing BHC performance with measures of BHC risk as the dependent 
variable in Eq.  (4). BHC and year fixed-effects are included, and standard errors are clustered by BHC. 
Leverage risk in Panel A is measured by the change in the equity to assets ratio from year t − 1 to year t 
(Δ(Equity/Assets)). Future earnings risk in Panel B is measured by the standard deviation of ROA (σROA) 
in years t + 1, t + 2, and t + 3. The Δ prefix indicates change and the σ prefix indicates standard deviation. 
The following variables are obtained from the FR Y-9C reports, unless stated otherwise. BOLI/Assets is 
BOLI assets divided by total assets. DMBOLI is the deviation from the median BOLI to total assets ratio. 
unexBOLI is the unexpected BOLI to assets ratio as measured by the residuals from Eq. (1). The follow-
ing control variables are lagged 1  year. ROA is earnings before taxes divided by total assets. Ln(Assets) 
is the natural logarithm of total assets. Loans is total loans and leases, net of unearned income. Equity/
Assets is the total equity to total assets ratio. DirFee/Assets are the fees paid to directors divided by total 
assets. StdReturn is the 1 year standard deviation of monthly stock returns obtained from CRSP. TComp/
Assets is CEO total compensation to total assets ratio obtained from SNL Financial. CashSec is cash plus 
securities. Nonperf is non-performing assets. Gap is the 1-year gap. RWAssets is risk-weighted assets. Ami-
hud is the Amihud liquidity measure (Amihud 2002). Coefficients for the constant term and bank and year 
dummy variables are not displayed to conserve space. Coefficients are shown with p values below in brack-
ets. Asterisks indicate statistical significance at the 0.01 (***), 0.05 (**), and 0.10 (*) levels

Table 7  (continued)

Explanatory variables (1)
σROA

(2)
σROA

(3)
σROA

Loans/Assets − 0.005
[0.647]

− 0.005
[0.643]

− 0.005
[0.648]

Equity/Assets 0.019
[0.373]

0.018
[0.378]

0.019
[0.365]

StdReturn − 0.006
[0.158]

− 0.006
[0.162]

− 0.006
[0.162]

DirFee/Assets − 0.860
[0.605]

− 0.885
[0.594]

− 0.847
[0.610]

TComp/Assets − 0.715
[0.602]

− 0.732
[0.594]

− 0.707
[0.607]

CashSec/Assets 0.001
[0.955]

0.001
[0.956]

0.001
[0.950]

Nonperf/Assets 0.020
[0.526]

0.020
[0.530]

0.020
[0.519]

Gap/Assets 0.001
[0.679]

0.001
[0.671]

0.00123
[0.680]

RWAssets/Assets 0.013
[0.144]

0.013
[0.149]

0.014
[0.140]

Amihud − 0.00004
[0.500]

− 0.00004
[0.500]

− 0.00004
[0.503]

Fixed-Effects Year and BHC Year and BHC Year and BHC
# Observations 2040 2040 2040
Adjusted R-Squared 0.222 0.222 0.222
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4.2.3  Channel of BOLI’s effect on performance

Thus far, our results indicate BOLI is a complimentary form of compensation and its use 
is associated with improved BHC performance. We now investigate if this is: (1) due to 
increased risk taking, (2) because BOLI is used to attract, retain, and incentivize talented 
executives as suggested by the efficient contracting hypothesis, or (3) if the large docu-
mented tax shield is the primary source of improved performance.

It is possible the documented increase in BHC performance surrounding BOLI pur-
chases is driven by increased risk taking. While shareholder attitudes towards this scenario 
would vary by level of risk aversion, regulators would likely be apprehensive. We have 
reason to believe that CEOs may increase risk to maximize short term performance, with 
the possibility of future detriment, based on both empirical findings and theory. Davidson 
(2017) documents increased risk taking associated with BOLI, and the managerial power 
hypothesis is founded on the notion of a CEO maximizing his/her compensation at the 
expense of the shareholders.

We therefore begin our search for the source of improved performance by compar-
ing BOLI to BHC risk measures. Specifically we adapt Eq. (4) and replace Return as the 
dependent variable with two measures of BHC risk that could account for the improved 
stock performance. First, we use the change in the equity to assets ratio as an inverse meas-
ure of leverage risk to test if leverage is being used to amplify returns. Second, we use the 
standard deviation of ROA over the future 3 years to test if current earnings are being man-
aged, leading to an increase in future earnings volatility. Results are displayed in Table 7 
and do not provide evidence of either of these channels for improved performance. All 
three measures of BOLI are positively related to the change in the equity to assets ratio in 
Panel A, indicating BOLI is associated with a reduction in leverage. Panel B displays that 
no measure of BOLI is associated with future earnings volatility. We find no evidence that 
improved performance is a result of increased risk taking.

We adopt the CEO turnover model of Jenter and Kanaan (2015) to test the second pos-
sible channel for improved performance. The two-stage process decomposes BHC perfor-
mance into a firm-specific portion and a systematic portion to control for CEO skill versus 
the possibility of a CEO who appears to have skill but is simply lucky because of good per-
formance industry-wide. The first-stage is an OLS regression that takes the following form:

where Return is the continuously compounded annual return, and PeerReturn is the equal-
weighted mean return of BHCs in the same size category, and � is an error term. � can be 
considered the firm-specific source of the return since it captures BHC return unexplained 
by PeerReturn. The second stage is a probit estimation of the following equation:

where Turnover is an indicator variable that equals one for observations with CEO turnover 
and zero otherwise. �Returni,t−1 = 𝛽0 + 𝛽1PeerReturni,t−1 , the estimated systematic portion 
of return that is attributable to peer BHC return rather than CEO ability. �̂� is the estimated 

(7)Returni,t−1 = �0 + �1PeerReturni,t−1 + �i,t−1

(8)Turnoveri,t = �0 + �1R̂eturni,t−1 + �2�̂i,t−1 + �3BOLIi,t−1 + �i,t
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firm-specific return. Controlling for outside factors (systematic return) and inside factors 
(idiosyncratic return) that would affect CEO turnover allows us to test if BOLI influences 
turnover. As Jenter and Kanaan (2015) point out, this two-step procedure is effectively an 
instrumental variable estimation with the return of similarly sized BHCs’ serving as the 
instrument for BHC performance.

Table 8 Panel A presents the results of estimating Eq. (8) to assess if BOLI is used to 
help retain CEOs. We lag BOLI 1 year relative to Turnover to determine if past amounts 
of BOLI influence current turnover. A negative coefficient on BOLI would indicate BOLI 
helps BHCs retain CEOs because there is less likely to experience turnover in the future. 
This is not the case. None of the three measures of BOLI are significantly related to CEO 
turnover. We next alter Eq. (8) slightly so that BOLI is contemporaneous with Turnover to 
test if BOLI is used to attract new CEOs. The results in Table 8 Panel B show that all three 
measures of BOLI are positively related to contemporaneous CEO turnover, indicating that 
turnover is more likely to occur in years when BOLI is increased.22 This is consistent with 
the perspective that BHCs purchase BOLI to attract a new CEO in the turnover year.

As discussed in Sect.  3.2, the earnings on BOLI assets and the associated tax shield 
are substantial. We test if these benefits of BOLI drive the positive relation between BOLI 
and performance by using ΔBOLI_Earn/Assets or ΔTaxBenefit/Assets in place of the other 
BOLI measures in the performance specifications. We begin with the fixed-effects regres-
sion of Eq. (4) and report the results in Columns 1 and 2 of Table 9. The change in BOLI 
earnings is unrelated to BHC performance, but the change in the BOLI tax benefits is posi-
tively related to performance. We next estimate the two-step Heckman model shown in 
Eqs. (5) and (6) due to endogeneity concerns and report the results in Columns 3 and 4 of 
Table 9. The change in the BOLI tax benefits is no longer significantly related to perfor-
mance, however the inverse Mills ratio is also insignificant which suggests endogeneity 
is not a concern and the fixed-effects results are valid. Nonetheless, we interpret the posi-
tive effect of the BOLI tax shield on performance cautiously. Given the mixed results in 
Table 9, it appears more likely that BOLI is beneficial for BHCs because it helps BHCs 
attract talented executives who are able to increase shareholder value.

5  Conclusions

BOLI is intended as a risk-management tool that provides a financial cushion for purchas-
ing institutions in the event of the death of a key employee or director. According to the 
OCC (2004), BOLI may also serve as an incentive vehicle to attract and retain employees 
or as a tax-deferred investment. The misuse of BOLI may not be in the best interest of 
a BHC or its shareholders. In the face of corporate scandals in the early 2000s and the 
recent financial crisis, regulators and corporate reformers have developed many guidelines 
intended to improve compensation practices and promote prudent use of BOLI.

In this paper, we explore potential benefits of BOLI to BHCs to help explain the dra-
matic increase in BOLI. We use multiple measures of BOLI and CEO compensation and 
find BOLI is positively related to total compensation, base compensation and long-term 

22 Both findings confirm univariate tests. Measures of BOLI are larger for BHCs with CEO turnover than 
BHCs without CEO turnover in the year of the turnover, and measures of BOLI are not statistically different 
for BHCs with and without turnover in the year prior to the turnover.
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compensation. We further document that increases in the use of BOLI benefit sharehold-
ers. Specifically, we find that changes in BOLI are positively related to annual stock per-
formance. While economically large, earnings from BOLI investments is not statistically 
related to performance, and the results for the associated tax benefits are mixed. We find 
BOLI increases in years when there is CEO turnover, suggesting BOLI is used to attract 

Table 8  BOLI and CEO turnover

The sample consists of an unbalanced panel of 2040 annual observa-
tions from 2004 to 2013. Results displayed are obtained from probit 
regressions of Eq.  (8). The dependent variable (Turnover) is equal 
to one for observations of CEO turnover and equal to zero otherwise 
using data from SNL Financial. The Δ prefix indicates change. The 
following BOLI variables are obtained from the FR Y-9C reports. 
BOLI/Assets is BOLI assets divided by total assets. DMBOLI is the 
deviation from the median BOLI to total assets ratio. unexBOLI is the 
unexpected BOLI to assets ratio as measured by the residuals from 
Eq.  (1). Panel A uses measures of BOLI lagged 1 year compared to 
Turnover which results in fewer observations. Panel B uses contem-
poraneous measures of BOLI and Turnover. Return variable are cal-
culated using data obtained from CRSP. Systematic Return is BHC 
return estimated to be driven by the returns of similarly sized BHCs. 
Idiosyncratic Return is BHC return estimated to be driven by firm-spe-
cific factors. Coefficients for the constant term is not displayed to con-
serve space. Coefficients are shown with p values below in brackets. 
Asterisks indicate statistical significance at the 0.01 (***), 0.05 (**), 
and 0.10 (*) levels

Explanatory variables (1)
Turnover

(2)
Turnover

(3)
Turnover

Panel A: Lagged BOLI
ΔBOLI/Assets 0.968

[0.945]
ΔDMBOLI − 8.523

[0.500]
ΔunexBOLI − 7.178

[0.592]
Idiosyncratic Return − 0.214

[0.184]
− 0.215
[0.184]

− 0.211
[0.190]

Systematic Return 0.007
[0.977]

0.006
[0.980]

0.006
[0.982]

# Observations 1743 1743 1743
Panel B: contemporaneous BOLI
ΔBOLI/Assets 29.932***

[0.008]
ΔDMBOLI 18.142*

[0.096]
ΔunexBOLI 27.940***

[0.009]
Idiosyncratic Return − 0.248

[0.101]
− 0.258*
[0.088]

− 0.250*
[0.098]

Systematic Return − 0.057
[0.786]

0.041
[0.843]

− 0.007
[0.974]

# Observations 2040 2040 2040
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Table 9  BOLI earnings, tax benefits, and BHC performance

The sample consists of an unbalanced panel of 1884 annual observations from 2004 to 2013. Regression 
results are obtained by estimating Eq. (4) with BHC and year fixed-effects and standard errors clustered by 
BHC in columns (1) and (2). Estimates in columns (3) and (4) are obtained from Heckman two-step esti-
mates of Eqs. (5) and (6). The dependent variable is the excess stock return (Return) using data from CRSP. 
The Δ prefix indicates change. The following variables are obtained from the FR Y-9C reports, unless stated 
otherwise. BOLIearnings is the earnings on BOLI assets. TaxBenefits is BOLIearnings times the effective 
tax rate (ETR). The following control variables are lagged 1 year in columns (1) and (2) and are contem-
poraneous in columns (3) and (4). ROA is earnings before taxes divided by total assets. Ln(Assets) is the 
natural logarithm of total assets. Loans is total loans and leases, net of unearned income. Equity/Assets 
is the total equity to total assets ratio. DirFee/Assets are the fees paid to directors divided by total assets. 
StdReturn is the 1 year standard deviation of monthly stock returns obtained from CRSP. TComp/Assets is 
CEO total compensation to total assets ratio obtained from SNL Financial. CashSec is cash plus securities. 
Nonperf is non-performing assets. Gap is the 1 year gap. RWAssets is risk-weighted assets. Amihud is the 
Amihud liquidity measure (Amihud 2002). Lambda is the inverse Mills ratio from the first-stage regression. 
Coefficients for the constant terms, year dummy variables, and first-stage regression are not displayed to 
conserve space. Coefficients are shown with p values below in brackets. Asterisks indicate statistical signifi-
cance at the 0.01 (***), 0.05 (**), and 0.10 (*) levels

Explanatory variables Fixed-effects Heckman 2-step

(1)
Return

(2)
Return

(3)
Return

(4)
Return

ΔBOLIearnings/Assets 43.676
[0.241]

22.514
[0.706]

ΔTaxBenfits/Assets 106.501*
[0.072]

192.003
[0.187]

ROA − 4.270
[0.284]

− 4.294
[0.283]

11.248***
[< 0.001]

11.439***
[< 0.001]

Ln(Assets) − 0.452**
[0.016]

− 0.449**
[0.016]

− 0.014
[0.490]

− 0.018
[0.464]

Loans/Assets 1.752
[0.168]

1.761
[0.166]

− 0.076
[0.871]

− 0.087
[0.870]

Equity/Assets − 2.585
[0.260]

− 2.581
[0.261]

− 3.157**
[0.011]

− 3.557**
[0.017]

StdReturn 1.374
[0.129]

1.372
[0.129]

3.942***
[< 0.001]

3.951***
[< 0.001]

DirFee/Assets − 366.170
[0.119]

− 368.949
[0.112]

61.495
[0.551]

57.331
[0.628]

TComp/Assets − 116.921
[0.310]

− 117.095
[0.311]

− 94.127
[0.387]

− 119.108
[0.356]

CashSec/Assets 0.827
[0.363]

0.831
[0.363]

− 0.233
[0.604]

− 0.241
[0.639]

Nonperf/Assets 6.467
[0.190]

6.492
[0.189]

− 1.891
[0.104]

− 1.894
[0.157]

Gap/Assets 0.147
[0.487]

0.151
[0.477]

− 0.021
[0.884]

− 0.020
[0.902]

RWAssets/Assets − 1.174**
[0.014]

− 1.177**
[0.014]

− 0.069
[0.792]

− 0.061
[0.841]

Amihud 0.033
[0.272]

0.033
[0.268]

− 0.009*
[0.056]

− 0.010*
[0.086]

Lambda − 0.709
[0.152]

− 0.911
[0.129]

Fixed-Effects Year and BHC Year and BHC Year Year
# Observations 1884 1884 1884 1884
Adjusted R-Squared 0.142 0.142 – –
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new CEOs, and the incentive effects of BOLI to attract and retain high quality executives 
outweigh the potential agency costs of BOLI. Increased risks documented by Davidson 
(2017) do not hurt shareholders for our sample of firms.

We add to the growing literature on bank governance and risk management, and our 
results have implications for regulators in providing guidelines on BOLI. BOLI is a non-
standard benefit and should be evaluated on its economic value, not just the potential risks. 
We suggest that a more detailed classification of the BOLI policies on the FR Y-9C reports 
may provide a better or more complete picture on how BOLI relates to executive compen-
sation and how each type of policy contributes to the enhancement of shareholder wealth. 
Future work may address these issues.
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