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Abstract 
 By eliminating the influence of statistical noise, stochastic frontier techniques permit the estimation 
of the best-practice value of a firm’s investment opportunities and the magnitude of a firm’s systematic failure 
to achieve its best-practice market value – a gauge of the magnitude of agency costs.  These frontiers are 
estimated from the performance of all firms in the industry and, thus, capture best-practice performance that 
is, unlike Tobin’s q ratio, independent of the managerial decisions of any particular firm.  
 Using the frontier measure of performance applied to 2007 data on top-tier, publicly traded U. S. 
bank holding companies, we obtain evidence on market discipline: we find that higher managerial ownership 
at most banks tends to align the interests of insiders with those of outside owners and to be associated with 
improved financial performance; at most banks, higher blockholder ownership is associated with improved 
financial performance obtained from blockholders’ monitoring; and, at most banks, higher product-market 
concentration is associated with poorer financial performance and the so-called managerial quiet life.   
 Using the frontier measure of investment opportunities, we find evidence that banks with relatively 
higher-valued investment opportunities achieve less of their potential market value, while banks with lower-
valued opportunities achieve more of their potential value.  In spite of their lower-valued opportunities, these 
banks, on average, achieve the same Tobin’s q ratio and, thus, appear better able to exploit their less valuable 
investment opportunities.  Our results suggest that higher-valued opportunities may reduce managers’ 
performance pressure and provide a stronger incentive to consume agency goods. 
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MEASURING AGENCY COSTS AND THE VALUE OF INVESTMENT OPPORTUNITIES 
OF U. S. BANK HOLDING COMPANIES WITH STOCHASTIC FRONTIER ESTIMATION 

 
 

Introduction 
 

The market value of a firm gauges the firm’s expected financial performance, and, when the firm 

experiences agency problems, characteristics of the firm, such as its ownership structure and market 

concentration, are likely to be related to the firm’s market value.  Many studies have investigated the 

relationship between market value and ownership structure and between market value and market 

concentration.1  The statistical significance of these relationships suggests the presence but not the magnitude 

of agency problems.  The magnitude of agency problems is given in part by the difference between a firm’s 

highest potential value – its best-practice value – and the value it achieves, abstracting from statistical noise.   

 By eliminating the influence of statistical noise, stochastic frontier techniques permit the estimation 

of the best-practice value of a firm’s investment opportunities and the magnitude of a firm’s systematic failure 

to achieve its best-practice market value – a gauge of the magnitude of agency costs.  The best-practice 

market value of a firm’s investment in assets captures its potential value if it operated at least as efficiently as 

its industry peers – where peers are all firms of similar size.  Thus, best practice captures not just 

technological performance, but also market positioning.  If the observed market value of assets is plotted 

against the book value of the assets for all firms in the industry, an upper envelope (frontier) of market values 

that eliminates the influence of statistical noise would capture this notion of the best-practice value.  And the 

difference between the frontier value and the achieved value, adjusted for statistical noise, would represent 

systematically lost market value – which we call market-value inefficiency.  This market-value inefficiency is 

a gauge of the magnitude of agency costs, which would include things such as managerial incompetence, 

																																																													
1	Core, Holthausen, and Larcker (1999) regress CEO compensation on three sets of variables: economic determinants of 
optimal compensation and variables characterizing ownership structure and board structure.  They contend that, in the 
absence of agency problems, only variables related to economic determinants of optimal compensation should exhibit 
statistical significance.  Instead, all three sets of variables show statistical significance and suggest that CEO 
compensation is higher at firms exhibiting characteristics of board and ownership structure associated with weaker 
governance.  To provide further evidence on this link between characteristics of weak governance and compensation, 
they regress future financial performance on the proportion of current compensation explained by board and ownership 
structure, compensation not related to economic determinants of optimal compensation, and find a strong negative 
association. 



2	
	

	

perquisite consumption, nepotism, taking too much or too little risk to protect managerial control, and so on.  

Because this frontier is estimated from the performance of all firms in the industry, it is independent of the 

managerial decisions of any particular firm.  While Tobin’s q ratio characterizes achieved performance, the 

frontier provides a benchmark for measuring the shortfall of achieved performance from best practice. 

 If, in addition to controlling for size, the estimation of the upper envelope accounts for economic 

conditions in the particular markets in which the firm operates – for example, the long-term GDP growth 

rate and market concentration – the upper envelope gives the best-practice market value of the firm’s assets 

where its peers are firms of similar size and market positioning.  This best-practice value could be considered 

the value of the bank in a competitive auction, its charter value.  We call the ratio of this measure of the 

value of the firm’s investment opportunities to its book-value investment net of goodwill, the firm’s 

investment opportunity ratio. 

 Note that these two frontiers differ in how they define a firm’s peers for the purpose of estimating 

the highest potential value of its assets.  The frontier that controls only for asset size defines peers as those 

firms of the same size in all markets in which the industry operates.  Thus, market-value inefficiency defined 

by this frontier identifies market value from firms operating in the most valuable markets and penalizes firms 

operating in less valuable markets – just as capital markets penalize such market disadvantages.  On the other 

hand, the frontier that controls for asset size and market conditions estimates the potential value of peers of 

similar size and with similar market opportunities. This potential value would generally be less than that 

obtained from the former frontier.   

Using the frontier measure of performance estimated with 2007 data on top-tier, publicly traded U. S. 

bank holding companies, we obtain evidence on market discipline: we find that higher managerial ownership 

at most banks tends to align the interests of insiders with those of outside owners and to be associated with 

improved financial performance; at most banks, higher blockholder ownership is associated with improved 

financial performance obtained from blockholders’ monitoring; and, at most banks, higher product-market 

concentration is associated with poorer financial performance and the so-called managerial quiet life, whereby 
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managers engage in perquisite consumption and other inefficient behavior rather than maximizing firm value 

(see Hicks (1935), and also Berger and Hannan (1998) for an early application to banking). 

Using the frontier measure of investment opportunities, we find evidence that banks with relatively 

higher-valued investment opportunities achieve less of their potential market value, while banks with lower-

valued opportunities achieve more of their potential value.  In spite of their lower-valued opportunities, these 

banks, on average, achieve the same Tobin’s q ratio and, thus, appear better able to exploit their less valuable 

investment opportunities.  Our results suggest that higher-valued opportunities may reduce managers’ 

performance pressure and provide a stronger incentive to consume agency goods. 

 We review the literature that uses this measure in Section I.  In Section II we describe our application 

of this measure using 2007 data on top-tier, publicly traded U. S. bank holding companies to investigate the 

relationship of agency costs to ownership and market competition.  We describe our technique for measuring 

the market-value shortfall and the value of investment opportunities more fully in Section III.  In Section IV 

we compare these findings with those obtained from the commonly used Tobin’s q ratio and a calculation of 

the q ratio obtained from the stochastic frontier estimation that eliminates statistical noise.  Performance 

measured by the market-value shortfall gives much more precisely estimated evidence on these relationships 

than the commonly used Tobin’s q ratio.  Section V provides conclusions. 

 

I. Literature Review 

 A proxy for Tobin’s q ratio is frequently used to measure the performance of firms and to look for 

evidence of agency problems in firms’ ownership structure.  For example, Brook, Hendershott, and Lee 

(1998) control for performance with the q ratio in a regression explaining the cumulative abnormal return 

obtained around the passage of the Interstate Banking and Branching Efficiency Act of 1994 and find that 

higher abnormal returns are associated with lower q ratios except where managers exhibit evidence of 

entrenchment.  McConnell and Servaes (1995) measure firm performance by the q ratio in a regression 

considering the relationship of performance to capital structure.  Yermack (1996) uses the q ratio to 

investigate the relationship between firm performance and the size of the board of directors.  While a 
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relationship of Tobin’s q ratio with characteristics of these structures is frequently interpreted as evidence of 

agency problems, these relationships do not gauge the magnitude of agency costs. 

 Hughes, Lang, Moon, and Pagano (1997) proposed the market-value frontier and the shortfall 

measure of performance.  Several studies have used either this measure of performance or the noise-adjusted 

Tobin’s q ratio derived from it: Habib and Ljungqvist (2005), Baele, DeJonghe, and Vander Vennet (2007), 

DeJonghe and Vander Vennet (2005), Hughes and Moon (2003), Hughes, Lang, Mester, and Moon (1999), 

Hughes, Mester, and Moon (2001), Hughes, Lang, Mester, Moon, and Pagano (2003), and Hughes and Mester 

(2013b). 

 Tobin’s q ratio is also used to measure the value of investment opportunities.  For example, Yermack 

(2006) uses the q ratio to measure and control for the value of investment opportunities in regressions 

explaining the personal use of company jets by the CEO, while Core, Holthausen, and Larcker (1999) use the 

market-to-book ratio to control for the value of investment opportunities in a regression explaining CEO 

compensation. 

 However, if agency problems reduce a firm’s achieved market value, Tobin’s q ratio fails to capture 

the full magnitude of growth opportunities.  Instead, a measure of the value of growth opportunities should 

be independent of the actions of the firm’s management, and it should reflect the highest potential value of 

the firm’s investment opportunities.  To obtain this potential value, the stochastic frontier technique can 

again be applied to estimate the upper envelope of the market value of firms’ assets as a function of the 

assets’ replacement cost and the characteristics of the markets in which firms operate, in particular, GDP 

growth and market concentration.  As noted previously, this highest potential value results from the 

management decisions of all firms in the industry and, as such, represents best observed practice in the 

sample. 

 Note that the efficiency frontier estimates the highest potential value of a firm’s assets across all 

markets in which the firms in the sample operate, while the investment opportunity frontier estimates the 

highest potential value of a firm’s assets across the markets in which the firm operates.  In the case of banks, 

this latter value is often called the charter value, the value of the bank in a competitive auction.  The highest 
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potential value in the markets in which a bank operates will be less than the highest value across all banking 

markets. 

 Studies using the investment opportunity frontier include Hughes, Lang, Moon, and Pagano (1997), 

Hughes and Moon (2003), Hughes, Mester, and Moon (2001), Hughes, Lang, Mester, Moon, and Pagano 

(2003), and Hughes and Mester (2013b).   

See Hughes and Mester (2013a, 2015) for further discussion of applying stochastic frontier 

techniques to measure bank performance and a discussion of the literature. 

 

 

II. The Data 

 We use 2007 data on top-tier, publicly traded U.S. bank holding companies to estimate the efficiency 

frontier and the investment opportunities frontier.  We have market-value data from Compustat on 219 of 

these holding companies and we estimate the market-value frontiers with this sample.  We have data on 

ownership structure from the Corporate Library for 142 of the 219 holding companies.  Balance-sheet and 

income statement data are obtained from the Y9-C Call Reports filed quarterly with regulators and available 

on the website of the Federal Reserve Bank of Chicago.  Table 1 provides a list of variables and their 

definitions.  Table 2 presents their summary statistics for the full sample and for the larger and smaller halves 

measured by the value of consolidated assets. 

 

  [INSERT TABLE 1 AND TABLE 2 ABOUT HERE] 

 

III. Stochastic Frontier Estimation Techniques 

 A. Market-Value Inefficiency – the Magnitude of Agency Costs 

The market-value inefficiency ratio measures the shortfall of a bank’s market value adjusted for 

noise from its highest potential market value, as a proportion of the potential value.  The simultaneous 

estimation of potential value (that is, best observed practice) and elimination of the influence of statistical 

noise (luck) provides a benchmark from which the magnitude of agency costs can be gauged.  
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Stochastic frontier estimation is used to fit an upper envelope of market value to replacement cost to 

answer the question, what is the highest potential market value of a given investment in bank assets?  The 

difference between the envelope value and the achieved market value of a bank’s assets is its market-value 

shortfall, that is, its lost market value.2 

The highest potential value of a bank’s investment in its assets is estimated by fitting an upper 

envelope of the market value of banks’ assets (MVA) to their replacement cost, proxied by their book value 

net of goodwill (BVA).  We fit the frontier relationship,   

 MVAi  =   + (BVAi ) +  (BVAi)2  +  i,       (1) 

with maximum likelihood techniques, where i = i − i is a composite error term used to distinguish 

statistical noise,  i  ~  iid N(0,2), from the systematic shortfall, i ( 0) ~ iid N(0, 2 ), from bank i’s 

highest potential (frontier) market value.  The quadratic specification allows the frontier to be nonlinear.  The 

frontier value, FMVAi, is defined by the deterministic kernel of the stochastic frontier, 

 FMVAi   =   + (BVAi ) +  (BVAi)2,       (2) 

while the stochastic frontier, SFMVAi, comprises the deterministic kernel and the two-sided error term:  

SFMVAi = FMVAi + i. 

 The difference between a bank's stochastic frontier market value and the observed market value 

defines the bank’s market-value shortfall, i, which is measured in dollars of lost market value.  Formally, a 

bank’s shortfall is defined either by the difference between its potential value on the stochastic frontier and its 

observed market value or, equivalently, by the difference between its value on the deterministic kernel and its 

noise-adjusted market value: 

 i = SFMVAi − MVAi = FMVAi − (MVAi − i),      (3) 

where MVAi − i is the noise-adjusted observed market value of assets. 

																																																													
2 The concept of the market-value shortfall measured by stochastic frontier techniques was proposed by Hughes, Lang, 
Moon, and Pagano (1997) and was used by Hughes, Lang, Mester, and Moon (1999) to study bank consolidation and by 
Hughes, Mester, and Moon (2001) and Hughes and Mester (2013b) to evaluate bank scale economies measured as an 
expansion of bank output along the path that maximizes the bank’s value.  Note, this path is not generally equivalent to 
the path that minimizes the bank’s cost.  See Hughes and Mester (2013a, 2015) for further discussion. 
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 The standard Tobin’s q ratio is given by: 

Tobin’s q ratio = MVAi / BVAi.        (3a) 

We can adjust the standard Tobin’s q ratio for noise: 

 noise-adjusted Tobin’s q ratio = (MVAi − i)/ BVAi.     (3b) 

The shortfall, i, cannot be directly measured, so it is estimated as the expectation of i conditional on i:  

 shortfalli = E(i|i) = FMVAi − (MVAi − E(i|i)).     (4) 

Bauer (1990) and Jondrow, Lovell, Materov, and Schmidt (1982) describe this technique in detail. 

 We define the market-value inefficiency ratio as the shortfall normalized by the assets’ highest 

potential value.  Hence, a bank’s shortfall ratio gives its market-value shortfall as a proportion of the highest 

potential value of its assets: 

 market-value inefficiency ratioi = shortfalli / FMVAi = E(i|i) / FMVAi.  (5) 

 Figure 1 illustrates the deterministic kernel of the stochastic frontier in equation (2). It gives the 

upper envelope of market values for the achieved noise-adjusted market values. In the example illustrated, the 

particular book-value investment in assets, 100, achieves a noise-adjusted market value of 108.  The highest 

potential value of this investment, shown on the frontier, is 120.  From the definition in (3), the shortfall in 

market value from its highest potential value is 120 − 108 = 12.  Expressing this shortfall as a proportion of 

its highest potential value, 12/120 = 0.10, gives the market-value inefficiency ratio, as defined in (5).  In 

contrast, the noise-adjusted Tobin’s q ratio, 108/100 = 1.08, gives no indication of the size of the shortfall of 

market value from its best-practice potential value. 

  [INSERT FIGURE 1 ABOUT HERE] 

 The market-value inefficiency ratio offers several advantages over the standard Tobin’s q ratio as a 

measure of financial performance.  First, it removes the influence of statistical noise (e.g., luck) on 

performance and measures a firm’s systematic failure to achieve its highest potential (frontier) value.  This 

systematically lost market value captures differences among firms in market advantages, as well as differences 

in managerial consumption of agency goods.  Since managers decide in which local markets their firm should 

operate, market advantages can be considered as components of managerial effectiveness.  Thus, the 
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stochastic frontier technique provides a conceptually sound measure of managerial and firm performance.  

Another advantage of the market-value inefficiency ratio is that the frontier technique identifies lost market 

value rather than achieved market value; hence, it gauges more directly than Tobin’s q ratio the magnitude of 

agency problems in an industry and permits a direct econometric investigation of the factors that contribute 

to firms’ failure to achieve their highest potential market value. 

 These advantages of the market-value inefficiency measure are illustrated in Panel A of Table 3, 

which is based on a partition of the sample of 142 banks into thirds by the magnitude of their market-value 

inefficiency.3  Panel A compares the third with the lowest market-value inefficiency (that is, most efficient) to 

the third with the highest market-value inefficiency (that is, least efficient).  On average, banks in the most 

efficient third are larger than banks in the least efficient third: $167.0 billion vs. $1.8 billion mean assets and 

$16.2 billion vs. $2.0 billion median assets.  

 By construction, market-value inefficiency differs between the two groups; however, the difference in 

lost market value as a proportion of best-practice value is striking: 0.126 for the most efficient versus 0.490 

for the least efficient.  Notably, there is no statistically significant difference in the investment opportunity 

ratio between banks in the most and least efficient thirds; nevertheless, the most efficient third achieves a 

higher mean noise-adjusted Tobin’s q ratio, 1.090, compared with 1.056 for the least market-value efficient.  

The managers of these relatively more efficient banks appear to exploit their investment opportunities more 

effectively. 

 The most efficient third has significantly lower ownership by officers and directors: 0.085 versus 

0.141.  And the most efficient third holds proportionately significantly more financial capital as a proportion 

of consolidated assets: 0.12 versus 0.10. 

  [INSERT TABLE 3 ABOUT HERE] 

 B. Value of Investment Opportunities 

 Several studies that have used Tobin’s q ratio to gauge the value of investment opportunities are 

reviewed in Section I.  When agency problems reduce a firm’s achieved market value, Tobin’s q ratio will 
																																																													
3 Recall that the frontiers are estimated over the full sample of 219 banks, while the summary statistics are reported for 
the subsample of 142 banks with data on ownership structure. 
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underestimate the value of the investment opportunities.  This value should reflect best industry practices – 

the highest potential value observed among firms in the industry with similar opportunities and similar book-

value investments.  Thus, while the stochastic frontier defined in equation (1) gives the highest potential value 

of assets observed over all markets in which banks in the sample operate, the value of investment 

opportunities limits the calculation to markets in which an individual bank operates.  It answers the question, 

what is the highest potential value of the bank in the markets in which it operates?   

 To obtain this potential value, we amend equation (1) by adding variables that characterize the 

economic opportunities of the markets in which a bank operates. Accordingly, we fit a stochastic frontier to 

banks’ market values, where each bank’s peers are defined by the book-value investment in its assets (BVAi), 

the weighted average GDP growth rate (Growthi) in the markets in which it operates and the weighted 

average Herfindahl index of market concentration (Herfi) for these markets, where the weights are deposit 

shares.  To allow for flexibility, we add the squared value of BVAi. We interact both growth and market 

concentration with the investment in assets.  Thus, banks’ market values are fitted as an upper envelope using 

maximum likelihood estimation: 

      MVAi   =  α + βA (BVAi ) + γAA (BVAi2)  + γAG (BVAi )(Growthi)  

   + γAH (BVAi )(Herfi) + εi       (6) 

where i = i − i is an error term comprising statistical noise,  i  ~  iid N(0,2), and the systematic 

shortfall, i, where we assume the shortfall is half-normal, i ( 0) ~ iid N(0, 2).  We set α = 0 to improve 

the fit of the frontier for small values of assets, which implies that a zero book value of assets is associated 

with a zero market value of assets (and, in effect, a lack of a charter to operate). 

 The best-practice value of a firm’s investment opportunities in the markets in which it operates is 

given by this narrowly defined frontier value, NFVAi , obtained from the deterministic kernel of the 

stochastic frontier: 

    NFVAi    =   α + βA (BVAi ) + γAA (BVAi )2 + γAG (BVAi )(Growthi)  

   + γAH (BVAi )(Herfi).       (7) 
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This best-practice value of a bank, narrowly defined by the markets in which it operates, represents its 

charter value, the value of its charter in a competitive auction.  Franchise value, the achieved market value, 

differs from charter value when agency problems erode market value. 

 To compare the value of investment opportunities of banks differing in asset size, we normalize the 

frontier value obtained in (7) by the book-value investment in assets adjusted to remove goodwill, which we 

define as the investment opportunity ratio:  

 investment opportunity ratioi =  NFVAi/BVAi.      (8) 

 The estimation of the stochastic frontier in equation (1) yields for a given book-value investment in 

assets the best-practice market value defined over all banking markets, while the estimation of the frontier in 

(6) yields the best-practice value defined over the markets in which a bank operates – its charter value.  Thus, 

for any given book-value investment in assets net of goodwill, the franchise value (market value) should 

generally be less than the charter value, which in turn should be less than the best-practice value defined over 

all banking markets when a bank’s local markets are not all the most valuable.  This ordering is confirmed in 

Table 4, which reports summary statistics for consolidated assets measured in various ways to compare book 

value with market value and best-practice value in a bank’s own market (charter value) with best-practice 

value over all markets represented in the sample.  The mean and median book values of consolidated assets 

are $57.4 ($4.1) billion and, subtracting goodwill, $55.6 ($3.9) billion.  Mean and median market (franchise) 

values, $59.1 ($4.2) billion, are less than, respectively, the mean and median (stochastic) charter values (the 

highest potential value in banks’ own markets from the stochastic frontier), $59.3 ($4.4) billion, which are in 

turn less than the mean and median highest potential values over all markets, $62.1 ($6.1) billion, derived 

from the stochastic frontier.   

  [INSERT TABLE 4 ABOUT HERE] 

 The estimation of the best-practice value of a bank’s investment in the markets in which it operates 

provides a convenient measure of the value of its investment opportunities, which, unlike Tobin’s q ratio, is 

independent of the performance of any individual bank.  Panel B of Table 3 illustrates the investment 

opportunity ratio by providing some summary statistics for the thirds of the sample with the most and least 
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valuable investment opportunities.  The mean investment opportunity ratio of the least valuable third is 1.067 

compared to 1.144 of the most valuable third.  Notably, the third with the most valuable investment 

opportunities achieves a Tobin’s q ratio that is not statistically different from that of the third with the least 

valuable investment opportunities.  Thus, the managers in the third with the poorest investment 

opportunities achieve essentially the same Tobin’s q ratio as managers with the most valuable opportunities.  

As a result, banks in the least valuable third achieve a higher proportion of their best-practice value.  The 

market-value inefficiency of these banks is 0.285, while the inefficiency of the banks with the most valuable 

opportunities is 0.345.  Banks holding the least valuable opportunities are on average larger: $130.8 billion 

(median $5.4 billion) versus $10.5 billion (median $3.1 billion).  

 C. Some Additional Comparisons 

 The comparison in Table 3, Panel A of the sample partitioned into the thirds with the lowest and 

highest market-value inefficiency showed that the most efficient banks – those operating relatively close to 

the best-practice frontier – hold more assets and achieve a higher Tobin’s q ratio than the least efficient.  

Their higher market-value efficiency implies they experience relatively lower agency costs than the most 

inefficient banks, which, not surprisingly, achieve a lower Tobin’s q ratio.  In addition, officers and directors 

at banks in the most efficient third own a smaller proportion of outstanding shares.   

 The comparison of means between the most and least efficient thirds suggests that size may be an 

important component of efficiency.  Table 2 reports that larger banks achieve a higher Tobin’s q ratio and a 

higher proportion of their best-practice market value – that is, they have relatively lower agency costs. 

 Table 3, Panel C compares means of the lowest and highest thirds of the sample partitioned by the 

proportion of the outstanding shares owned by officers and directors.  The third with the lowest insider 

ownership is larger and characterized by less valuable investment opportunities.  Nevertheless, this third 

operates closer to the best-practice market-value frontier – that is, with proportionately lower agency costs – 

compared to the third with the highest insider ownership. And the third with the lowest insider ownership 

achieves a higher Tobin’s q ratio.  In addition, the third with the lowest insider ownership operates with a 
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higher proportion of nonperforming assets, a higher financial capital ratio, and higher ownership by 

blockholders. 

 

IV. Financial Performance and Agency Costs 

 The univariate comparisons suggest relationships of financial performance to such characteristics as 

asset size, ownership structure, and the value of investment opportunities.  We explore these relationships in 

three regressions differing in the dependent variable measuring financial performance: the market-value 

inefficiency ratio, Tobin’s q ratio, and the noise-adjusted Tobin’s q ratio.  While Tobin’s q ratio measures 

achieved financial performance and is thus correlated with agency costs, the market-value inefficiency 

measure more directly gauges agency costs as the difference between best-practice performance and noise-

adjusted achieved performance.   

 A. The Performance Equations 

 We apply the general-to-specific modeling strategy to identify the best specification for the market 

inefficiency ratio equation.4 We start with the most general specification for the market inefficiency ratio, 

which includes all explanatory variables related to theoretical propositions (such as entrenchment, Hicks’s 

(1935) quiet life hypothesis, among many others) made in the existing literature in a way to be fully flexible up 

to second-order own and cross terms.  The root explanatory variables we consider are ln(book value of 

assets); a measure of asset quality: the ratio of bad assets to total assets; the investment opportunity ratio; the 

proportion of outstanding common shares owned by officers and directors at year-end 2006; the proportion 

of outstanding shares owned by blockholders, that is, holders of 5 percent or more, at year-end 2006; and the 

Herfindahl index of market concentration.5  These variables are defined in Table 1. 

 Our initial specification includes a constant term and 20 non-constant terms.  Since we focus in part 

on the effects of insider ownership and market concentration on market-value efficiency, we keep the 

																																																													
4 See Hendry (1983) for the first complete application, and Campos, Ericsson, and Hendry (2005) for an overview of this 
technique. 

5 We used lagged ownership structure to deal with the endogeneity of contemporaneous ownership.  The use of 
instrumental variables to resolve the endogeneity issue is made impractical by the lack of good instruments that explain 
ownership but not financial performance. 
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proportion of insider ownership, the proportion of insider ownership squared, the Herfindahl index, and the 

Herfindahl index squared in the process of applying the general-to-specific modeling strategy.  Hence, 

excepting these four variables, we remove the explanatory variable associated with the largest p-value one by 

one sequentially until all surviving explanatory variables are significant with two-sided p-values less than 0.10.  

In computing p-values, we use White’s heteroscedasticity-consistent standard errors.  The following four 

explanatory variables were removed one by one: the investment opportunity ratio squared, the cross of the 

Herfindahl index and the investment opportunity ratio, the cross of blockholder ownership and ln(book value 

of assets), and the cross of blockholder ownership and the Herfindahl index. The Akaike Information Criteria 

(AIC) and the Schwartz Information Criteria (SIC) of the final specification are −3.896 and −4.542, while 

those of the initial specification are −3.872 and −4.435, indicating that the final specification is preferred to 

the initial specification.  

 In short, the performance equations we estimate are specified as follows: 

 Pi = a + Xβ + εi.         (9) 
  
where Pi = performance, as measured by the market-value inefficiency ratio, Tobin’s q ratio, and the noise-

adjusted Tobin’s q ratio; and 

   X is the set of regressors: 
 
   insider ownership, 
   insider ownership squared, 
   insider ownership × blockholder ownership, 
   insider ownership × Herfindahl index, 
   insider ownership × investment opportunity ratio, 
   insider ownership × ln(book value of assets in $1000s), 
   blockholder ownership, 
   blockholder ownership squared, 
   blockholder ownership × investment opportunity ratio, 
   Herfindahl index, 
   Herfindahl index squared, 
   Herfindahl index × ln(book value of assets in $1000s), 
   investment opportunity ratio, 
   nvestment opportunity ratio × ln(book value of assets in $1000s), 
   ln(book value of assets in $1000s), 
   ln(book value of assets in $1000s) squared. 
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 B. Controlling for Asset Size  

 The summary statistics in Table 2 highlight some important characteristics of asset size: on average, 

larger banks are more efficient; insiders own a smaller proportion of large banks; and large banks operate with 

relatively less valuable investment opportunities.  We control for asset size by including ln(book value of 

assets) and ln(book value of assets) squared and we control for asset quality with the ratio of bad assets to 

total assets.  Bad assets are the sum of past-due and nonaccrual loans, gross charge-offs, and foreclosed real 

estate.  The inclusion of gross charge-offs controls for differences among banks in their aggressiveness in 

charging off past-due loans.  In addition, we interact the ln(book value of assets) with other variables, which 

we describe below. 

 C. Controlling for Ownership Structure  

 Noting that the proportion of outstanding shares owned by an insider represents the insider’s price 

of a dollar of firm value allocated to the insider’s private benefit, Jensen and Meckling (1976) contend that 

higher insider ownership increases the price of agency goods and, thus, better aligns the interests of inside 

owners with outside owners.  The firm managed by an owner of 100 percent of outstanding shares defines 

the zero-agency-cost case since the agent is the principal.  They hypothesize that a firm achieves a higher 

proportion of its potential value as the manager’s ownership stake increases.  Using data on small and 

medium sized firms, Ang, Cole, and Lin (2000) test the Jensen-Meckling hypothesis.  They find that firms 

owned entirely by their top managers achieve higher operating cost efficiency and earn more revenue per 

dollar of assets than firms partially owned by the top manager or with a hired manager. 

 In contrast to the alignment-of-interests hypothesis advanced by Jensen and Meckling (1976), 

Morck, Shleifer, and Vishny (1988) note that as the proportion of the firm owned by insiders increases, it 

becomes more difficult to fire them or to replace them by a hostile takeover, and they cite Weston (1979), 

who finds that no firm where insiders own 30 percent or more of outstanding shares had ever been acquired 

in a hostile takeover.  They add to the alignment-of-interests hypothesis a second, contrasting one, the 

entrenchment hypothesis.  As insider ownership increases, managers’ interests are better aligned with those 

of outside owners, so managers tend to consume fewer agency goods; however, managers also become more 
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entrenched – more difficult to fire – which implies that they tend to consume more agency goods.  They 

examine U. S. data on nonfinancial firms and estimate a piece-wise linear relationship between performance, 

measured by Tobin’s q ratio, and ownership by officers and directors.  For levels of insider ownership 

between 0 and 5 percent, they find a statistically significant, positive relationship; between 5 and 25 percent, a 

significant negative relationship; and over 25 percent, weaker evidence of a positive relationship.  They 

conclude that the alignment-of-interests hypothesis dominates entrenchment at less than 5 percent insider 

ownership and greater than 25 percent, while entrenchment dominates in the 5 to 25 percent range. 

 DeYoung, Spong, and Sullivan (2001) examine small, closely held U. S. banks in the Tenth Federal 

Reserve District.  Since these banks are small and not actively traded, they lack some of the sources of market 

discipline found at larger banks.  The authors use stochastic frontier methods to estimate a best-practice 

profit frontier.  They find evidence that profit efficiency and insider ownership are positively related at levels 

of ownership less than 17 percent and negatively related at levels above 17 percent.  This turning point is 

found by regressing profit efficiency on a quadratic specification of insider ownership.  The quadratic 

specification does not allow for a third regime, such as that of Morck, Shleifer, and Vishny (1988). 

 Hughes and Mester (2013a) consider publicly traded U.S. bank holding companies in 1994.  Using 

the market-value inefficiency measure described above, they estimate a cubic relationship between 

performance and insider ownership and obtain evidence of the three regimes obtained by Morck, Shleifer, 

and Vishny (1988).  They find that at insider ownership less than 15.6 percent, efficiency and ownership are 

positively related; between 15.6 and 49.7 percent, negatively related; and above 49.7 percent, positively 

related.  Thus, alignment dominates entrenchment at less than 15.6 percent and greater than 49.7 percent.  

The general pattern of alignment and entrenchment matches that of Morck, Shleifer, and Vishny (1988), but 

the range of entrenchment, 15.6 to 49.7, varies considerably from the 5 to 25 percent range. 

 In each of these investigations, the relationship between performance and a given level of insider 

ownership is formulated to be independent of the size of the firm.  Our specification of the performance 

equation allows the relationship of performance and any given level of ownership to be influenced by the size 
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of the bank, by the proportion of the bank owned by blockholders, by the degree of competition from other 

banks, and by the value of investment opportunities.   

 As indicated in Table 2, insiders at smaller banks own, on average, a larger proportion than insiders 

at larger banks.  Insider ownership at large banks is limited by the wealth required to own a large proportion 

of the institution.  Thus, the performance incentive of, say, an ownership stake of 5 percent at a smaller bank 

may differ from the incentive associated with same 5 percent stake at a larger bank.  To allow for this 

difference, we amend the specification inspired by Morck, Shleifer, and Vishny (1988) by interacting insider 

ownership with ln(book value of assets).  In this way, the derivative of performance with respect to insider 

ownership depends not just on the proportion of insider ownership, but also on the ln(book value of assets) 

claimed by that ownership stake.   

 We add the interaction of insider and blockholder ownership to the specification to allow the 

performance incentive of any given level of insider ownership to vary with the level of ownership by 

blockholders.  Holderness (2003) hypothesizes that monitoring of management by blockholders tends to 

improve performance, which is a benefit shared by all owners.  On the other hand, blockholders can align 

their interests with those of management and extract private benefits to the detriment of performance.  

Holderness terms the former the shared-benefits hypothesis and the latter, the private-benefits 

hypothesis.  

 In addition to the influence of blockholders, we allow the performance incentive of any given level of 

insider ownership to vary with the degree of competition from other banks by adding the interaction of 

insider ownership and the Herfindahl index of market concentration.  Managers with a large ownership stake 

may not be able to consume significant amounts of agency goods if their bank operates in highly competitive 

product markets.  Hicks (1935) suggested that the lack of competition in product markets potentially 

conveyed to managers the benefits of the “quiet life.”  On the other hand, Petersen and Rajan (1995) 

hypothesized that banks with market power can price small business loans lower for young businesses to 

reduce the probability of default and can then make up the subsidy as the business matures and succeeds.  

Thus, the interaction of market concentration and managerial incentives is likely to be complex. 
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 Finally, we interact managers’ ownership stake with the investment opportunity ratio to allow the 

performance incentive of any given ownership proportion to vary with the investment opportunities 

associated with the ownership.  Higher-valued opportunities may heighten performance, but entrenched 

managers who appreciate the consumption of agency goods may reduce their performance as their 

opportunities increase. 

 In addition to the interaction of blockholder and insider ownership discussed previously, the 

influence of blockholders on performance is captured directly by the proportion of outstanding shares owned 

by blockholders and the proportion squared, which permits a nonmonotonic influence of blockholders.  

Blockholder ownership is also interacted with the investment opportunity ratio by the same logic as that 

which supports the interaction with insider ownership. 

 D. Controlling for Market Concentration  

 Competition in product markets is a commonly cited component of market discipline promoting 

managerial efficiency.  Apropos the lack of this discipline, Hicks (1935) claimed, “The best of all monopoly 

profits is the quiet life.”  On the other hand, the previously cited investigation by Petersen and Rajan (1995) 

found that concentration in lending markets improves the access to credit by informationally opaque 

borrowers and reduces the default risk of their debt.  We allow for the direct, potentially nonmonotonic, 

influence of concentration by including the Herfindahl index and the index squared in the performance 

equation.  As previously noted, we interact the index with insider ownership.  Finally, we interact it with the 

ln(book value of assets), which arises from the quadratic specification of the main variables. 

 E. Controlling for the Value of Investment Opportunities 

 In Panel B of Table 3, banks in the third of the sample with the most valuable investment 

opportunities achieve less of their potential market value than banks in the third with the least valuable 

opportunities.  Consistent with their higher market-value inefficiency, there is no statistically significant 

difference in Tobin’s q ratio between these two groups despite the difference in the value of their investment 

opportunities.  Hughes, Lang, Mester, Moon, and Pagano (2003) note that a higher investment opportunity 

ratio increases the size of the managers’ opportunity set for consuming agency goods as well as for producing 
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shareholder wealth.  A higher ratio also reduces the probability of financial distress and thereby improves 

managers’ control and their ability to consume agency goods.  Thus, the performance equation includes the 

investment opportunity ratio and its interaction with insider ownership, blockholder ownership, and ln(book 

value of assets) as explanatory variables.  

 F. Estimation Results of the Performance Equations 

 Table 5 reports the estimation results of the three performance equations.  The overall fit and the 

precision of the parameter estimates from the equation where performance is measured by the market-value 

inefficiency ratio are much greater than those when performance is measured by Tobin’s q or by the noise-

adjusted Tobin’s q ratio.  Consequently, we investigate only the results from the market-value inefficiency 

regression.  

  [INSERT TABLE 5 ABOUT HERE] 

 G. Performance Incentives of Insider Ownership 

 We focus first on the derivative of market-value inefficiency with respect to insider ownership: 

 ∂market-value inefficiency/∂insider ownership 

    = −0.85712 + (2)(0.45099)(insider ownership)  

      + (−0.07441)(ln(book-value-assets in $1000s)) 

          + (0.41763)(blockholder ownership) + (1.15649)(Herfindahl index) 

         + (1.48484)(investment opportunity ratio).         (10) 

Values in bold are statistically significant at 10 percent or better.  The proportion of lost market value is 

negatively related to insider ownership through the constant term, which is consistent with the alignment-of-

interests effect, and positively related as insider ownership increases, which is consistent with the 

entrenchment effect.  Thus, an indication of entrenchment – a reversal from a negative to a positive 

relationship – is likely at higher levels of insider ownership.  However, the performance incentive of insider 

ownership differs between large and small banks.  The negative sign of the coefficient on ln(book value of 

assets) indicates that at any given level of insider ownership, a larger bank strengthens the alignment-of-

interests performance incentive of ownership.  On the other hand, the positive coefficients on the other 
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interaction terms suggest incentives consistent with entrenchment.  For example, for any given level of insider 

ownership, an increase in blockholder ownership is associated with higher market-value inefficiency – the 

private benefits hypothesis of Holderness (2003).  And a more concentrated market is associated with 

increased inefficiency – Hicks’s quiet life hypothesis.  Finally, a higher investment opportunity ratio, for any 

given level of insider ownership, is associated with greater inefficiency. 

As shown in Table 6, 144 banks have a negative derivative of market-value inefficiency with respect 

to insider ownership and 28 banks have a positive derivative.  Of the 144 banks, 88 have a negative value of 

the derivative that differs from zero at 10 percent or better.  Of the 28 banks, 19 have a positive value that 

differs from zero at 10 percent or better.  Among those banks where the derivatives of inefficiency with 

respect to insider ownership are statistically different from zero, consistent with a dominance of the 

alignment-of-interests effect, banks with a negative derivative are larger, have lower insider ownership, 

operate with relatively less valuable investment opportunities, hold a higher ratio of financial capital, and 

exhibit a lower market-value inefficiency ratio and a higher Tobin’s q ratio.  The preponderance of banks with 

negative-valued derivatives suggests that insider ownership at most banks aligns the interests of inside owners 

with those of outside owners and improves financial performance. 

  [INSERT TABLE 6 ABOUT HERE] 

The mean value of the derivative of market-value inefficiency with respect to insider ownership for 

the significantly negative group of banks, −0.255, implies that an increase of 1 percent (+0.01) in insider 

ownership is associated with a 0.255 percent decrease (−0.00255) in market-value inefficiency.  In our sample, 

the most negative value of the derivative, −0.730, belonging to J. P. Morgan Chase, implies that a 1 percent 

increase in insider ownership is associated with a 0.730 percent decrease (−0.00730) in market-value 

inefficiency.  This value, which is typical of the largest financial institutions, means that the incentive effects 

on performance of insider ownership are strongest for the largest banks. 

The mean asset size for the statistically significant negative group of banks, $89.893 billion, 

considerably exceeds that of the statistically significant positive group, $3.926 billion.  For banks labeled 

systemically important by the Dodd-Frank Wall Street Reform and Consumer Protection Act – those with 
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assets exceeding $50 billion – all 17 banks exhibit a negative-valued derivative, 16 of which are statistically 

significantly different from zero.  

For the significantly positive group, the mean value of the derivative, 0.196, implies that a 1 percent 

increase (+0.01) in insider ownership is associated with an increase of 0.196 percent (+0.00196) in market-

value inefficiency.  The maximum value of this derivative, 0.384, implies that a 1 percent increase in insider 

ownership is associated with a 0.384 percent increase in inefficiency.  While there is no statistically significant 

difference in mean blockholder ownership between the two groups, mean insider ownership of the 

significantly positive group, 0.391 (39.1 percent), exceeds that of the significantly negative group, 0.068 (6.8 

percent).   

The significantly positive group experiences more valuable investment opportunities.  Its mean 

investment opportunity ratio is 1.124 versus 1.093 of the significantly negative group.  In spite of its higher-

valued investment opportunities and perhaps because of it, the significantly positive group’s failure to achieve 

its potential market value is greater.  Its market-value inefficiency is 0.431 (43.1 percent) versus 0.244 (24.2 

percent) for the significantly negative group.  Tobin’s q ratio also reflects this difference in performance.  The 

significantly positive group’s mean Tobin’s q ratio is 1.051, while the significantly negative group’s ratio is 

1.076.   The noise-adjusted Tobin’s q ratios are 1.044 for the significantly positive group and 1.077 for the 

significantly negative group.  Thus, the banks with a significantly positive derivative of market-value 

inefficiency with respect to insider ownership show evidence of managerial entrenchment. 

 H. Performance Incentives of Blockholder Ownership 

 Holderness (2003) proposes contrasting influences of blockholders on performance.  Monitoring of 

management by blockholders tends to improve performance, which is a benefit shared by all owners.  On the 

other hand, blockholders can align their interests with those of management and extract private benefits to 

the detriment of performance.  Holderness terms the former the shared-benefits hypothesis and the latter, 

the private-benefits hypothesis.  The derivative of market-value inefficiency with respect to blockholder 

ownership is given by: 

 ∂market-value inefficiency/∂blockholder ownership 
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  =  2.01605 + (2)(0.43395)(blockholder ownership) + (0.41763)(insider ownership)               

      + (−1.99939)(investment opportunity ratio).          (11) 

Values in bold are statistically significant at 10 percent or better.  While all coefficients but one are positive, 

which suggests support for the private-benefits hypothesis, the negative coefficient of the interaction with the 

investment opportunity is large and suggests support for the shared-benefits hypothesis.  Table 7 reports the 

evidence obtained from evaluating the derivative (11) for each bank.  There are 37 positive values, of which 

13 are significantly different from zero.  There are 105 negative values, of which 65 are significantly different 

from zero.  Among those banks with significant derivatives, the large number of negative derivatives and the 

small number of positive values suggests that blockholders provide shared benefits related to monitoring 

management.  Mean blockholder ownership for the significantly positive values is 0.310 (31.0 percent), 

considerably larger than 0.047 (4.7 percent) for the negative values.  The investment opportunity ratio is 

greater for the negative-valued banks.  There is no significant difference in financial performance.  There is 

weak evidence that the banks with negative values are considerably larger. 

  [INSERT TABLE 7 ABOUT HERE] 

 I. Performance Incentives of Market Concentration 

 The common textbook hypothesis concerning the performance incentives of product-market 

concentration points to reduced market discipline of managers, Hicks’s quiet life hypothesis.  However, the 

complications of information asymmetries, such as those noted by Petersen and Rajan (1995), suggest that the 

relationship of performance to concentration may be more complicated.  In the specification of this 

relationship (9), the performance incentive of concentration is given by: 

 ∂market-value inefficiency/∂Herfindahl index 

  =  1.97394 + (2)(−2.36996)(Herfindahl index) + (1.15649)(insider ownership)               

      + (−0.10085)(ln(book-value-assets in $1000s)).          (12) 

Values in bold are statistically significant at 10 percent or better.  The coefficient associated with the 

Herfindahl index in (9) is positive, consistent with the quiet life hypothesis; however, the coefficient of the 

squared term is negative and implies that the sign of the derivative reverses from positive to negative as 
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concentration increases.  The positive sign of the coefficient on the interaction with insider ownership 

suggests that higher levels of insider ownership for any given concentration enhance managerial 

entrenchment.  Finally, larger banks experience better performance for any given level of concentration and 

insider ownership. 

 Table 8 shows that the derivative (12) is positive for 112 banks, 66 of which are significantly 

different from zero, while the derivative is negative for 30 banks, 8 of which are different from zero.  There is 

weak evidence that the banks with negative values are, on average, much larger.  Insider ownership is 0.181 

(18.1 percent), on average, at banks with positive values, which greatly exceeds the average insider ownership 

of 0.027 (2.7 percent) at the banks with negative values.  This might suggest that insider ownership and 

concentration foster managerial entrenchment; however, market concentration is, on average, greater at banks 

with negative-valued derivatives.  On the other hand, the banks with negative derivatives, on average, operate 

with relatively lower-valued investment opportunities and with lower market-value inefficiency.  The 

preponderance of positive-valued derivatives suggests that market concentration tends to promote 

inefficiency and the managerial quiet life. 

  [INSERT TABLE 8 ABOUT HERE] 

  

V. Conclusions 

 Stochastic frontier analysis can be used to estimate the best-practice market value of banks in the 

markets in which they operate – the value of their charter in a competitive auction, which gauges the value of 

their investment opportunities.  In addition, stochastic frontier analysis can estimate banks’ best-practice 

value over all banking markets – their highest potential value.  This highest potential value takes into account 

locational decisions as a factor in determining efficiency.  The difference between this potential value and the 

noise-adjusted achieved value provides an estimate of the systematic lost market value attributable to agency 

problems as well as operations in less valuable markets.  While Tobin’s q ratio is often used to measure the 

value of firms’ investment opportunities, it is biased by agency problems within firms.  On the other hand, 

since the stochastic frontiers are estimated from the performance of all firms in the industry, they capture 

best-practice performance that is independent of the managerial decisions of any particular firm. 
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Using these measures of performance applied to 2007 data on top-tier, publicly traded U. S. bank 

holding companies, we obtain evidence on market discipline.  We find that higher managerial ownership and 

higher blockholder ownership at most banks are associated with improved financial performance.  In 

addition, at most banks, higher product-market concentration is associated with poorer financial performance 

and the managerial quiet life.  Using our measure of investment opportunities, we find evidence that banks 

with relatively higher-valued investment opportunities achieve less of their potential market value compared 

to banks with lower-valued opportunities.  Despite their lower-valued opportunities, these banks, on average, 

achieve the same Tobin’s q ratio and, thus, appear better able to exploit their less valuable investment 

opportunities.  Our results suggest that higher-valued opportunities may reduce managers’ performance 

pressure and provide a stronger incentive to consume agency goods. 
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Figure	1	
	

Market‐Value	Frontier	
	
	
Stochastic frontier estimation of the relationship of the market value of assets as a quadratic frontier of the 
book value of assets net of goodwill gives the potential-value frontier as the deterministic kernel of the 
estimated quadratic function.  The error term, i = i − i, is a composite term used to distinguish statistical 
noise, i ~ iid N(0,2), from the systematic shortfall from bank i’s highest potential (frontier) market value. 
We adopt the half-normal distribution, i ( 0) ~ iid N(0, 2), for this shortfall. The quadratic specification 
allows the frontier to be nonlinear.  In this example, bank i has invested 100 in assets and achieves a market 
value adjusted for statistical noise, i, of 108.  Its highest potential value is 120.  It fails to achieve 12 (=120-
108) of its potential value.  Its market-value inefficiency ratio is 0.10 (=12/120), and its noise-adjusted 
Tobin’s q ratio is 1.08 (=108/100).  
 
	
	
	
	
	 	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	

	
 
Source: Hughes, Jagtiani, Mester (2016).  
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FMVAi	=	+	(BVAi	)	+		(BVAi)2	

Book	Value	of	Assets
(net	of	goodwill)	

120	

108	

100

MV	Shortfall	=12	
MV	Inefficiency	=	12/120	

Highest	Potential	Market	Value	of	Assets	=	+	(BVAi	)	+		(BVAi)2	
	
	
	
Noise‐Adjusted	Achieved	Market	Value	of	Assets	=	MVAi	− i	
	
Achieved	Market	Value	of	Assets	=	MVAi	

−i

		i	
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Table 1  

Data Definitions 

Book value of assets represents book value (in thousands of dollars) of total consolidated assets at 
the end of the 2007.  Adjusted book value is obtained by subtracting goodwill from book value to 
remove components derived from market value.  The market value of assets is proxied by the sum 
of the book value of liabilities and the market value of equity. 

The market-value inefficiency ratio is a measure of relative agency costs given by the difference 
between the highest potential value of a bank’s assets over all markets found in the sample and the 
bank’s noise-adjusted achieved market value (lost market value) divided by the highest potential 
value of assets over all markets, which is estimated by a stochastic frontier technique. The value of a 
bank’s investment opportunities is measured by fitting a stochastic frontier to the market value of 
assets as a function of the book value of assets and, in the bank’s local markets, the market-
weighted, 10-year average GDP growth rate and the BHC’s market-weighted Herfindahl index of 
concentration.  The investment opportunity ratio is the highest potential value of the bank’s assets 
in the markets in which it operates divided by the book value of assets adjusted to remove goodwill.  
The weighted Herfindahl index captures the BHC’s share of deposits in each state in which it 
operates where the state deposit share is weighted by the proportion of the bank’s total deposits 
represented by the bank’s deposits in the state. 

Tobin’s q ratio is the ratio of the market value of assets to the adjusted book value of assets.  The 
noise-adjusted Tobin’s q ratio is the market value of assets less statistical noise derived from 
stochastic frontier estimation.  
 
The bad assets ratio is the sum of past-due and nonaccrual loans, gross charge-offs, and foreclosed 
real estate owned divided by total assets.  

The ratio of equity capital to assets is given by the sum of common stock, retained earnings, and 
perpetual preferred stock divided by total assets.  The ratio of financial capital to assets is the sum 
of equity capital, loan-loss reserves, and subordinated debt divided by total assets.  

Insider ownership is the proportion of outstanding shares owned by officers and directors in the 
year before, that is, in 2006.  Blockholder ownership is the percent of outstanding shares held by 
blockholders (holders of 5 percent or more of outstanding shares based on 13D filings) at year-end 
2006. 
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Table 2 

Summary Statistics for the Full Sample and the Larger and Smaller Halves 
The full sample consists of 142 top-tier, publicly traded U. S. bank holding companies at year-end 2007.  The data 
are obtained from the Y9-C Call Reports, Compustat, and the Corporate Library.  Definitions of the variables are 
given in Table 1. 

Panel A: Full Sample 

  N Mean Median Std. Dev. Minimum Maximum 
Book Value of 
Assets (1000s) 

142 57,427,092 4,088,173 269,582,515 659,896 2,187,631,104 

Insider Ownership 
(proportion)  142 0.120 0.077 0.134 0.000 0.694 

Blockholder 
Ownership 
(proportion) 

142 0.098 0.078 0.102 0.000 0.725 

Investment 
Opportunity Ratio 142 1.103 1.094 0.035 1.025 1.185 

Bad Assets/ 
Total Assets 

142 0.017 0.014 0.013 0.001 0.101 

Financial Capital/ 
Total Assets 

142 0.110 0.109 0.022 0.063 0.182 

Equity Capital/ 
Total Assets 142 0.095 0.094 0.020 0.052 0.176 

Market-Value 
Inefficiency Ratio 

142 0.308 0.314 0.162 0.000 0.719 

Tobin’s q Ratio 142 1.071 1.066 0.043 0.978 1.230 

Noise-Adjusted 
Tobin’s q Ratio 

142 1.069 1.066 0.039 0.983 1.200 

Herfindahl Index of 
Market 
Concentration 

142 0.080 0.079 0.038 0.018 0.231 
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Table 2 
 Panel B: Smaller Half of Sample  

Values in bold are statistically different from the corresponding mean in the larger half of the sample at the 
significance level indicated by the superscript. 

 N Mean Median Std. Dev. Minimum Maximum 
Book Value of 
Assets (1000s) 

71 2,313,041b 2,301,037 817,282 659,896 3,983,420 

Insider Ownership 
(proportion)  71 0.150 a 0.102 0.142 0.019 0.694 

Blockholder 
Ownership 
(proportion) 

71 0.091 0.069 0.088 0.000 0.343 

Investment 
Opportunity Ratio 

71 1.106 1.097 0.036 1.032 1.185 

Bad Assets/ 
Total Assets 

71 0.019 0.014 0.017 0.003 0.101 

Financial Capital/ 
Total Assets 

71 0.102 c 0.100 0.019 0.063 0.146 

Equity Capital/ 
Total Assets 

71 0.092 0.091 0.018 0.056 0.135 

Market-Value 
Inefficiency Ratio 

71 0.445 0.430 0.087 0.313 0.719 

Tobin’s q Ratio 71 1.059 a 1.060 0.037 0.978 1.167 
Noise-Adjusted 
Tobin’s q Ratio 

71 1.052 a 1.053 0.032 0.983 1.148 

Herfindahl Index  
of Market 
Concentration 

71 0.077 a 0.079 0.036 0.018 0.205 

 

Panel C: Larger Half of Sample 
  

 N Mean Median Std. Dev. Minimum Maximum 
Book Value of 
Assets (1000s) 

71 112,541,143b 10,472,942 374,466,425 4,192,925 2,187,631,104 

Insider Ownership  71 0.089 a 0.058 0.119 0.000 0.694
Blockholder 
Ownership  71 0.106 0.080 0.115 0.000 0.725 

Investment 
Opportunity Ratio 

71 1.100 1.094 0.034 1.025 1.166 

Bad Assets/ 
Total Assets 

71 0.015 0.014 0.008 0.001 0.038 

Financial Capital/ 
Total Assets 

71 0.118 c 0.114 0.023 0.073 0.182 

Equity Capital/ 
Total Assets 

71 0.097 0.096 0.021 0.052 0.176 

Market-Value 
Inefficiency Ratio 

71 0.170 0.174 0.082 0.000 0.322 

Tobin’s q Ratio 71 1.083 a 1.077 0.045 1.001 1.230 

Noise-Adjusted 
Tobin’s q Ratio 

71 1.086 a 1.084 0.039 1.009 1.200 

Herfindahl Index 
of Market 
Concentration  

71 0.084 a 0.080 0.039 0.034 0.231 

a indicates that a difference in the corresponding means between the two size groups is significant at the 0.01 level. 
b indicates that a difference in the corresponding means between the two size groups is significant at the 0.05 level. 
c indicates that a difference in the corresponding means between the two size groups is significant at the 0.10 level. 
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Table 3 
 

Comparison of Means 
 

Sample Partitioned into Highest and Lowest Thirds  
by Financial Performance,  Value of Investment Opportunities, and Ownership by Officers and Directors 

 

The full sample consists of 142 top-tier, publicly traded U. S. bank holding companies at year-end 2007.  The data are obtained from the Y9-C 
Call Reports, Compustat, and the Corporate Library.  Definitions of the variables are given in Table 1.  Pairs of means in bold are statistically 
different at better than p = 0.10. 
 
 

 

Panel A 
 

Most and Least Efficient 
Thirds of the Sample by the 
Market-Value Inefficiency 

Ratio 

 

Panel B 
 

Highest and Lowest Valued Thirds 
of the Sample  

by the Investment Opportunity 
Ratio 

 

Panel C 
 

Largest and Smallest Thirds 
of the Sample by Proportion 

of the Bank Owned 
by Officers and Directors 

Most 
Efficient 

Least 
Efficient 

 
Highest

Ratio 
Lowest
Ratio 

 
Largest 

Proportion 
Smallest

Proportion 
 

N = 47 N = 47  N = 47 N = 47  N = 47 N = 47  

Mean Mean p Mean Mean p Mean Mean p 
Book Value of 
Assets (1000s) 

166,990,364 1,844,900 0.00 10,524,826 130,767,178 0.08 4,490,423 160,598,037 0.02 

Insider Ownership 
(proportion)  0.085 0.141 

 
0.04 

 
0.141 0.097 0.11 0.251 0.029 0.00 

Blockholder 
Ownership 
(proportion) 

0.105 0.080 0.28 0.112 0.084 0.19 0.079 0.121 0.08 

Investment 
Opportunity Ratio 

1.100 1.110 0.15 1.144 1.067 0.00 1.118 1.099 0.01 

Bad Assets/ 
Total Assets 0.015 0.020 0.13 0.014 0.020 0.02 0.015 0.020 0.05 

Financial Capital/  
Total Assets 0.120 0.100 0.00 0.110 0.109 0.89 0.104 0.119 0.00 

Equity Capital/ 
Total Assets 0.096 0.090 0.19 0.096 0.093 0.32 0.093 0.097 0.46 

Market-Value 
Inefficiency Ratio 0.126 0.490 0.00 0.345 0.285 0.07 0.374 0.226 0.00 

Tobin’s q Ratio 
1.090 1.056 0.00 1.075 1.068 0.46 1.065 1.073 0.31 

Noise-Adjusted 
Tobin’s q Ratio 1.092 1.044 0.00 1.070 1.068 0.76 1.061 1.073 0.11 

Herfindahl Index 
of Market 
Concentration  

0.088 0.086 0.88 0.080 0.088 0.33 0.080 0.088 0.38 
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Table 4 

Summary Statistics for Various Characteristics of Consolidated Assets 

The full sample comprises 142 top-tier, publicly traded U. S. bank holding companies at year-end 2007.  The data 
are obtained from the Y9-C Call Reports, Compustat, and the Corporate Library.  Consolidated assets are 
measured in book value and market value.  Adjusted book value is obtained by subtracting goodwill from book 
value to remove components derived from market value.  The market value of assets is proxied by the sum of the 
book value of liabilities and the market value of equity.  The highest potential value of assets in banks’ own markets 
as well as the highest potential value in all markets is derived from stochastic frontier estimation. 

  N Mean Median Std. Dev. Minimum Maximum 
Book Value of 
Assets Less 
Goodwill (1000s) 

142 55,628,145 
 

3,910,804 
 

261,624,083 
 

655,798 
 

2,146,427,000 
 

Book Value Assets 
(1000s) 142 57,427,092 4,088,173 269,582,515 659,896 2,187,631,104 

Market Value of 
Assets (1000s) 

142 59,115,745 4,203,937 274,670,589 684,321 2,221,073,465 

Highest Market 
Value in Bank’s 
Markets from 
Stochastic Frontier 
(1000s) 

 
142 

 
59,274,313 

 
4,361,200 

 
274,670,561 

 
841,524 

 
2,221,229,497 

Highest Market 
Value over all 
Markets from 
Stochastic Frontier 
(1000s) 

 
142 

 
62,134,962 

 
6,082,929 

 
276,763,105 

 
2,334,974 

 
2,226,549,767 
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Table 5 

Relationship of Financial Performance to Ownership Structure, Market Concentration,  

the Value of Investment Opportunities, and Consolidated Assets 

The full sample comprises 142 top-tier, publicly traded U. S. bank holding companies at year-end 2007.  Regressions are 
estimated with OLS, and standard errors are heteroscedasticity consistent. The data are obtained from the Y9-C Call Reports, 
Compustat, and the Corporate Library.  Consolidated assets are measured in book value and market value.  Adjusted book value 
is obtained by subtracting goodwill from book value to remove components derived from market value.  The market value of 
assets is proxied by the sum of the book value of liabilities and the market value of equity.  The highest potential value of assets 
in banks’ own markets as well as the highest potential value in all markets is derived from stochastic frontier estimation.  
Parameter estimates in bold are significantly different from zero at better than p = 0.10.  

 

Dependent Variable 

Market-Value 
Inefficiency 

Noise-Adjusted 
Tobin’s q Ratio 

Tobin’s q Ratio 

Variable 
Parameter 
Estimate 

Pr > |t| 
Parameter 
Estimate 

Pr > |t| 
Parameter 
Estimate 

Pr > |t| 

Intercept 9.72177 <0.0001 −0.24305 0.8733 0.58172 0.7304 

Insider Ownership −0.85712 0.2695 0.54004 0.5447 0.56790 0.5932 

(Insider Ownership)2 0.45099 0.0003 −0.25792 0.0552 −0.24060 0.1357 

Insider×Blockholder Ownership 0.41763 0.0734 −0.23551 0.3592 −0.25050 0.4118 

Insider×Herfindahl Index 1.15649 <0.0001 −0.76653 0.0323 −0.68809 0.1168 

Insider × Investment Opportunity 
Ratio 

1.48484 0.0618 −0.96154 0.2727 −1.04218 0.3141 

Insider × ln(Book Value of Assets in 
$1000s) 

−0.07441 0.0008 0.04484 0.0143 0.04692 0.0283 

Blockholder Ownership 2.01605 0.0537 −0.57047 0.5921 −0.30690 0.8119 

(Blockholder Ownership)2 0.43395 0.0007 −0.25942 0.0671 −0.23159 0.1741 

Blockholder × Investment 
Opportunity Ratio 

−1.99939 0.0397 0.60345 0.5421 0.35046 0.7701 

Herfindahl Index 1.97394 0.0316 0.14556 0.8495 0.79059 0.3991 

(Herfindahl Index)2 −2.36996 0.0320 2.87980 0.0510 3.47760 0.0622 

Herfindahl Index × ln(Book Value of 
Assets 1000s) 

−0.10085 0.0861 −0.04450 0.3787 −0.09312 0.1391 

Investment Opportunity Ratio −2.28196 0.0733 0.39183 0.7440 0.26755 0.8417 

Investment Opportunity Ratio  × 
ln(Book Value of Assets 1000s)  

0.14730 0.0835 −0.00503 0.9478 0.01063 0.8994 

ln(Book Value of Assets in $1000s) −0.91799 <0.0001 0.10317 0.3573 0.00310 0.9798 

ln(Book Value of Assets in $1000s)2 0.01997 <0.0001 −0.00255 0.0443 −0.00005087 0.9719 

N = 142 Adj. R sq. = 
0.9593 

F= 208.45 Adj. R sq. = 
0.2433 

F= 3.83 Adj. R sq. = 
0.1082 

F= 2.07 
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Table 6 

The Derivative of Market-Value Inefficiency 

with Respect to Ownership by Officers and Directors 

The full sample comprises 142 top-tier, publicly traded U. S. bank holding companies at year-end 2007.  The data are 
obtained from the Y9-C Call Reports, Compustat, and the Corporate Library.  Consolidated assets are measured in book 
value and market value.  Adjusted book value is obtained by subtracting goodwill from book value to remove 
components derived from market value.  The market value of assets is proxied by the sum of the book value of liabilities 
and the market value of equity.  The highest potential value of assets in banks’ own markets as well as the highest 
potential value in all markets is derived from stochastic frontier estimation.  Using the interpretative framework of 
Morck, Shleifer, and Vishny (1988), a negative value indicates that the alignment-of-interests effect dominates the 
entrenchment effect, while a positive value implies the dominance of the entrenchment effect.  Pairs of means in bold 
are statistically significantly different at better than p = 0.10. 

 

 Derivatives of All Banks 
Statistically Significant  
Derivatives of Banks  

Positive 
Valued 
N = 28 

Negative 
Valued 
N = 144 

Positive 
Valued 
N = 19 

Negative 
Valued 
N = 88 

Mean Mean p Mean Mean p

Book Value of Assets 
($1000s) 

3,503,142 70,671,571 0.02 3,925,556 89,893,463 0.02 

∂(Market-Value 
Inefficiency)/ 
∂ (Insider 
Ownership) 

0.144 −0.211 0.00 0.196 −0.255 0.02 

Insider Ownership 
(proportion)  

0.306 0.074 0.00 0.391 0.068 0.00 

Blockholder 
Ownership 
(proportion) 

0.091 0.100 0.68 0.086 0.085 0.97 

Investment 
Opportunity Ratio 

1.128 1.097 0.00 1.124 1.093 0.00 

Bad Assets/ 
Total Assets 

0.019 0.017 0.56 0.017 0.017 0.97 

Financial Capital/ 
Total Assets 

0.101 0.112 0.03 0.100 0.113 0.01 

Equity Capital/ 
Total Assets 

0.091 0.095 0.28 0.089 0.096 0.16 

Market-Value 
Inefficiency Ratio 

0.433 0.277 0.00 0.431 0.244 0.00 

Tobin’s q Ratio 1.056 1.075 0.04 1.051 1.076 0.02 

Noise-Adjusted 
Tobin’s q Ratio 

1.049 1.074 0.00 1.044 1.077 0.00 

Herfindahl  
Index of Market 
Concentration 

0.093 0.077 0.12 0.081 0.072 0.40 
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Table 7 

The Derivative of Market-Value Inefficiency 

with Respect to Ownership by Blockholders 

The full sample comprises 142 top-tier, publicly traded U. S. bank holding companies at year-end 2007.  The data are 
obtained from the Y9-C Call Reports, Compustat, and the Corporate Library.  Consolidated assets are measured in 
book value and market value.  Adjusted book value is obtained by subtracting goodwill from book value to remove 
components derived from market value.  The market value of assets is proxied by the sum of the book value of 
liabilities and the market value of equity.  The highest potential value of assets in banks’ own markets as well as the 
highest potential value in all markets is derived from stochastic frontier estimation.  Using the interpretative framework 
of Holderness (2003), a negative value is consistent with the shared-benefits hypothesis, while a positive value is 
consistent with the private-benefits hypothesis.  Pairs of means in bold are statistically significantly different at better 
than p = 0.10. 

 

 Derivatives of All Banks 
Statistically Significant  
Derivatives of Banks  

Positive 
Valued 
N = 37 

Negative 
Valued 
N = 105 

Positive
Valued 
N = 13 

Negative 
Valued 
N = 65 

Mean Mean p Mean Mean p

Book Value of Assets 
(1000s) 

11,047,440 73,770,398 0.04 12,986,348 55,678,735 0.14 

∂ (Market-Value 
Inefficiency)/ 
∂ (Blockholder) 

0.092 −0.106 0.00 0.141 −0.141 0.00 

Insider Ownership 
(proportion)  

0.192 0.094 0.01 0.114 0.102 0.63 

Blockholder Ownership 
(proportion) 

0.186 0.068 0.00 0.310 0.047 0.00 

Investment 
Opportunity Ratio 

1.083 1.110 0.00 1.096 1.121 0.01 

Bad Assets/ 
Total Assets 

0.018 0.017 0.84 0.012 0.016 0.13 

Financial Capital/ 
Total Assets 

0.110 0.110 0.99 0.122 0.112 0.15 

Equity Capital/ 
Total Assets 

0.095 0.094 0.88 0.104 0.097 0.26 

Market-Value 
Inefficiency Ratio 

0.317 0.304 0.68 0.294 0.320 0.62 

Tobin’s q Ratio 1.057 1.076 0.02 1.066 1.077 0.37 

Noise-Adjusted  
Tobin’s q Ratio 

1.059 1.073 0.06 1.068 1.072 0.75 

Herfindahl  
Index of Market 
Concentration 

0.076 0.082 0.53 0.079 0.082 0.85 
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Table 8 

The Derivative of Market-Value Inefficiency 

with Respect to the Herfindahl Index of Market Concentration 

The full sample comprises 142 top-tier, publicly traded U. S. bank holding companies at year-end 2007.  The data are 
obtained from the Y9-C Call Reports, Compustat, and the Corporate Library.  Consolidated assets are measured in 
book value and market value.  Adjusted book value is obtained by subtracting goodwill from book value to remove 
components derived from market value.  The market value of assets is proxied by the sum of the book value of 
liabilities and the market value of equity.  The highest potential value of assets in banks’ own markets as well as the 
highest potential value in all markets is derived from stochastic frontier estimation.  Pairs of means in bold are 
statistically significantly different at better than p = 0.10.   
 

 Derivatives of All Banks 
Statistically Significant  
Derivatives of Banks  

Positive 
Valued 
N = 112 

Negative 
Valued 
N = 30 

Positive
Valued 
N = 66  

Negative 
Valued 
N = 8 

Mean Mean p Mean Mean p

Book Value of Assets 
(1000s) 

4,922,315 253,444,928 0.02 3,203,672 372,204,452 0.21 

∂ (Market-Value 
Inefficiency)/ 
∂ (Herfindahl Index) 

0.277 −0.309 0.00 0.388 −0.588 0.00 

Insider Ownership 
(proportion)  

0.140 0.043 0.00 0.181 0.027 0.00 

Blockholder Ownership 
(proportion) 

0.099 0.098 0.99 0.088 0.066 0.52 

Investment 
Opportunity Ratio 

1.106 1.091 0.03 1.108 1.077 0.02 

Bad Assets/ 
Total Assets 

0.016 0.020 0.25 0.018 0.028 0.33 

Financial Capital/ 
Total Assets 

0.107 0.120 0.01 0.104 0.117 0.10 

Equity Capital/ 
Total Assets 

0.095 0.092 0.49 0.094 0.089 0.54 

Market-Value 
Inefficiency Ratio 

0.350 0.150 0.00 0.410 0.167 0.01 

Tobin’s q Ratio 1.069 1.078 0.34 1.061 1.079 0.24 

Noise-Adjusted Tobin’s 
q Ratio 

1.067 1.077 0.22 1.056 1.078 0.12 

Herfindahl  
Index of Market 
Concentration 

0.071 0.117 0.00 0.064 0.174 0.00 

 


