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Chapter 1

How Costly Are External Financing

and Agency for Private Firms?

I estimate the magnitudes of manager-shareholder conflicts and external financing costs for large

private firms in the U.S. I compare the results to estimation from a sample of comparable public

firms. Linear issuing costs of equity are 8.19% for large private firms, much higher than 4.88%

for large public firms. Managerial diversion on cash is more severe in public firms. Per dollar,

the manager of public firms can consume more fractions of corporate cash as a private benefit.

My estimates also show that, in addition to agency and external financing, large private and large

public firms differ in two technology dimensions: the volatility of their productivity shocks and their

capital adjustment costs. Counterfactual experiments provide insights into why many large private

firms remain private. 1

1I greatly thank Michael Ewens, Brent Glover, Stephen Karolyi, Stefano Sacchetto, Chester Spatt, and especially
my chair Burton Hollifield for their support and guidance. I am very grateful to Toni M. Whited (the editor) and
an anonymous referee. I also acknowledge helpful comments from Iraj Fooladi, Ron Giammarino, Karam Kang,
Kai Li, Yi Liang, Byran Routledge, Ariel Zetlin-Jones, Ronghuo Zheng and seminar participants at Carnegie Mellon
University, 2014 Northern Finance Association Annual Meeting, University of British Columbia, Cass Business School,
University of California San Diego, University of Melbourne, City University of Hong Kong, University of South
Carolina, University of Arkansas, Brandeis University, Nanyang Technological University, Shanghai Advanced Institute
of Finance, The University of Hong Kong, The Hong Kong Polytechnic University, and George Washington University.
I am also grateful to Brent Glover and Kai Li for sharing data. Any errors are my sole responsibility. Please do not
circulate without the permission of the author.
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1.1 Introduction

Privately owned firms play the same substantial roles as publicly traded firms do in the U.S. econ-

omy.2 Naturally, we expect that publicly traded and privately owned firms differ in two dimensions.

Public ownership involves publicly traded shares and thus better access to capital markets, but

has diffused ownership structure. Due to the separation of ownership and control, managers may

not maximize firm’s value, and public firms are expected to suffer more from agency problems. In

contrast, private firms typically operate under concentrated ownership and control. But, private

equity is less attractive to investors, leading to higher costs of issuing equity for private firms (See

Jensen and Meckling 1976; Boot, Gopalan, and Thakor 2006; Brav 2009).

However, the magnitudes of agency and external financing are still open questions for private

firms. Usually, we learn about “what direction” much more than about “what size” in comparisons

about the costs of agency and issuing equity between private and public firms. Many papers using

data on private companies only provide an ordinary comparison between private and public firms.

This paper aims to economically quantify the effects of manager-shareholder conflicts and issuing

equity for privately held firms. This paper also uses the estimated magnitudes to illustrate why

many large firms remain private.

I use a structural, rather than a reduced-form approach, because agency and external financing

costs are not easy to measure directly in the data. The structural approach allows me to infer

unobservable quantities from firm policies, such as managerial diversion on cash. Further, I can

perform counterfactual experiments, which are not possible in a regression setting. I estimate

a dynamic model of investment because most financial decisions, such as the optimal timing of

investment and maintaining debt or cash, only make sense in a dynamic setting. The parameters of

the model describe the firm’s production environment, external financing costs and agency conflicts.

I estimate the model by applying the Simulated Method of Moments (SMM) in Pakes and Pollard

(1989). For the purpose of comparison, I also estimate the model on a sample of public firms.

I use a dataset containing information for U.S. private firms with audited financial statements.

The data for private firms are not generally available, but they turn out to be available for many

2For example, Asker, Farre-Mensa, and Ljungqvist (2013) estimate that U.S. private firms accounted for 52.8% of
aggregate non-residential fixed investment, 58.7% of sales, and 48.9% of aggregate before-tax profits in 2010.
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large private firms in the U.S. My sample contains large private firms over the period 2001-2013.

All private firms in the sample are required to file audited financial statements with the Security

and Exchange Commission (SEC), because they have more than $10 million total assets and 500

shareholders or issue public debt. The sample allows me to investigate the impact of manager-

shareholder conflicts on private firms, since there still exists a separation of ownership and control

among these large private firms. It also allows the examination of comparable private and public

firms in terms of firm size, industry, and information availability through SEC filings.

I contribute to the literature about private companies in several ways. First, I estimate the

magnitudes of agency conflicts and external financing costs for large private firms. Second, I quantify

the impact of frictions on firm value. Third, I show that, in addition to agency and external

financing, large private and large public firms differ in technology parameters. These new channels

have never been documented in the literature. Finally, counterfactual analysis provides an insight

into why many large firms remain private.

The model features costly external equity and a self-interested manager who may not maximize

firm’s value. Specifically, the manager makes decisions that can be distorted by three channels: the

manager’s cash bonus, managerial diversion on cash, and the manager’s limited ownership of the

firm. The manager shares from operating profits as cash bonus, consumes a fraction of corporate

cash as a private benefit, and owns a fraction of the firm. Instead of maximizing shareholders’ value,

the manager maximizes the expected value of a mixture of his cash bonus, cash tunneling and a

fraction of cashflows to shareholders.

My estimation produces several results. First, I find that the manager of public firms can divert

more from corporate cash. On average, the manager of private firms consumes about 2(bps) of

corporate cash as private benefits. In contrast, the manager of public firms consumes about 7(bps)

of corporate cash as private benefits. I also find that linear issuing costs of equity are 8.19% for

private firms, much higher than 4.88% for large public firms.

Second, I quantify the effects of agency and external financing on firm value by the way of

counterfactual analysis. If we increase the agency conflicts by 5%, private firm value would decrease

by 2.46%, and public firm value would decrease by 11.14%. This 11.14% loss translates into $538.8

million loss of firm value due to 5% increases in the agency conflicts. Therefore, agency conflicts are

more harmful to large public firms relative to large private firms. These are in line with Jensen and

3



Meckling 1976 that the separation of ownership and control can lead to greater agency problems

among public firms. If the cost of external equity rises by 5%, private firm value would decrease by

0.44% and public firm value would decrease by 0.18%. This result is intuitive, since private firms

face higher costs of external equity than public firms.

Third, my estimates show that, in addition to the agency and financing parameters, large private

and large public firms differ in other economic dimensions. Such differences have never been doc-

umented in the literature. Specifically, I find that large private and large public firms significantly

differ in two technology parameters: the volatility of their productivity shocks and their capital

adjustment costs. Further analysis shows that the age of the firm can be an explanation of the

differences in technology.3

Fourth, the model provides an insight into why many private firms in the sample remain private.

I consider a hypothetical firm that has the sample estimates of agency and financing parameters

from public firms and has the remaining parameters from private firms. This counterfactual mimics

the case that a private firm would provide the same compensation and ownership structure as a

public firm, and consequently would enjoy the lower cost of external equity. If the average private

firm “goes public”, inheriting the estimates of the financing and agency parameters from public

firms, the artificial private firm would maintain more cash, consistent with Gao, Harford, and Li

(2013). However, the artificial private firm would lose value in terms of Tobin’s q. The artificial

private firm can reduce the value loss due to costly external financing. But the opposite effect is

that managerial decisions will be distorted more by agency problems in the artificial private firm.

The magnitudes show that the loss due to agency dominates the gain from external financing. Thus,

the average private firm would not benefit by “going public”.

My model builds on DeAngelo, DeAngelo, and Whited (2011). In their model, the manager

maximizes the expected value of cash flows to shareholders. I introduce three agency channels into

this dynamic setting. Nikolov and Whited (2013) also use a dynamic model of investment with

agency conflicts. They focus on the impact of manager-shareholder conflicts on corporate cash,

whereas my goal is to identify the economic differences of private firms relative to public firms.

There is a growing literature using data on private companies. However, to the best of my

knowledge, the paper is the first to quantify the magnitudes of agency and financing frictions for

3I greatly thank the referee for suggesting this point.
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private firms by using a structural approach. Many papers provide an ordinary comparison between

private and public firms. For example, Sheen (2012) and Asker et al. (2013) find that private firms

invest more and are more responsive to investment opportunities. Gilje and Taillard (2016) examine

a unique dataset of U.S. natural gas producers and show that investment by private firms react less

to changes in natural gas prices. Gao et al. (2013) show that private firms hold about half as much

cash as public firms do, and attribute the results to agency problems. My paper is consistent with

their findings, supporting that public firms on average suffer more from agency problems. Further,

using a plant-level data for manufacturing firms in U.S., Maksimovic, Phillips, and Yang (2013)

document that public firms participate more in mergers and acquisitions than private firms, and

their participation is affected more by aggregate market valuation.

Some papers shed light on financing costs for private firms. Brav (2009) finds that private

firms rely almost exclusively on debt financing and tend to avoid external capital markets. Then,

he argues that “these differences are due to private equity being more costly than public equity.”

However, there is no precise measure in Brav (2009). Using a sample of firms in U.K., Saunders

and Steffen (2011) find that private firms face higher borrowing costs in loan markets than public

firms, but they do not measure the cost of equity issuance.

The paper is organized as follows. Section 1.2 presents and analyzes the model. Section 1.3 de-

scribes the data. Section 1.4 discusses estimation and identification. Section 1.5 presents estimation

results, counterfactual analysis, and robustness check. Section 1.6 concludes.

1.2 Model

I consider a dynamic model of investment with costly external equity and three mechanisms that

misalign the interests between the manager and shareholders: the manager’s cash bonus, managerial

diversion on cash, and the manager’s limited ownership of the firm. Time is discrete.

1.2.1 Production

A firm employs physical capital k for production. The price of capital is normalized to unity. The

firm’s operating profits are

π = zkα, (1.1)
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in which α ∈ (0, 1) captures decreasing returns to scale, and z is the firm’s productivity, which

follows an AR(1) process in logs:

ln z′ = ρ ln z + ε, ε ∼ N(0, σ2) (1.2)

in which ε is a shock with normal distribution and a prime denotes a state variable in the next

period. The manager makes decisions after he has observed z. The evolution of capital stock k is

described by

k′ = (1− δ)k + i, (1.3)

where δ ≥ 0 is the depreciation rate and i is gross investment. Undertaking gross investment i, the

firm will incur additional adjustment costs Φ(i, k). I adopt the standard quadratic form

Φ =
γ

2

(
i

k

)2

k, γ > 0. (1.4)

These five parameters (α, σ, ρ, δ, γ) describe the firm’s production environment. I label them as

technology parameters.

1.2.2 Financing

There are four methods of financing in the model: internal operating profits, debt, cash or external

equity. In addition to internal operating cash flows, the firm can use the stock of net debt p. A

positive value of p means that the firm holds debt d = max{0, p}. Debt is modeled as the form of

a riskless perpetual bond and interest payments are deductible from corporate tax. The firm can

issue perpetual bonds p′ and must pay back current debt holdings plus interests, p(1 + r(1 − τc)),

where τc is the corporate tax rate. Following DeAngelo et al. (2011), we impose an upper bound

constraint on the stock of net debt p:

p ≤ p̄. (1.5)

p̄ is a parameter to be estimated in the model. This assumption is motivated by the literature of

credit rationing (Jaffee and Russell 1976; Stiglitz and Weiss 1981). As the amount borrowed rises,

lenders may not allocate funds with higher interest rates. Instead, lenders may ration credit to

6



make sure that the loan can be paid back in all states. Thus, the firm faces an upper bound on

debt holdings, as a kind of collateral. A negative value of p means that the firm maintains cash

c = −min{0, p}, which earns the same after-tax returns, r(1 − τc). The corporate tax on interest

earned on cash promises bounded cash savings.

Finally, the firm can issue external equity e, which will incur a cost of c(e). Following Hennessy

and Whited 2005, 2007; DeAngelo et al. 2011; Nikolov and Whited 2013, we treat the cost c in a

reduced-form fashion for the purpose of estimation. For simplicity4, c is assumed to be linear:

c(e) = φe. (1.6)

φ is labelled as a financing parameter. The cost φ may reflect the existence of floatation costs or

underwriting fees for equity, the delay to obtain external financing, and searching costs.

1.2.3 Manager-shareholder Conflicts

There are three channels to misalign the interests between the manager and shareholders: the

manager’s cash bonus, managerial diversion on cash and the manager’s limited ownership. The

manager can share a fraction b ∈ (0, 1) of operating profits π. Following Porta, Lopez-De-Silanes,

Shleifer, and Vishny (2002), Albuquerue and Wang (2008), and Nikolov and Whited (2013), the

cash bonus is approximated as a linear function of operating profits.5 In other words, the after-tax

and after-bonus cash flows to equity are (1 − τc)(1 − b)π. b is taken as a parameter rather than

derived from an optimal contract as in DeMarzo, Fishman, He, and Wang (2012). The cash bonus

parameter b induces the manager to increase firm size. From the view point of the manager, the

increased capital will increase his profit shares and thus the manager has an incentive to overinvest.

Then, a fraction s of corporate cash will go to the manager as a private benefit. This managerial

diversion on cash reflects some agency problems related to cash holdings. For example, the manager

may utilize corporate resources to book private jets, or use luxury hotels. s is a parameter to be

estimated.

4Here, we focus on the intensity of access to external capital. It is possible to add a quadratic cost of external
equity, consistent with the convexity of underwriting fees in Altinkilic and Hansen (2000). However, this does not
add new qualitative effects on our results. In a robustness check, I relax this linear assumption.

5In unreported analysis, I regress the managerial bonus on the operating profits with firm and year fixed effects,
and find that the coefficient on operating profits is significant. That is, the cash bonus is significantly related to
operating profits.
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Define div as distributions to shareholders

div = (1− τc)(1− b)π + τcδk − i− Φ + p′ − (1− s1p<0)p(1 + r(1− τc)) (1.7)

div represents net cash flows to shareholders, which should be after tax and bonus operating profits

less investment less adjustment costs, and adjusted by net debt p and p′. External equity is costly,

and thus shareholders actually get

div(1 + φ1div<0). (1.8)

If div > 0, shareholders get dividends div. Otherwise, external equity −div are needed, and

shareholders must pay additional costs of external equity.

The manager only owns a fraction β of the firm because of the separation of ownership and

control. He runs the firm through his equity holdings. If the manager owns 100% of the firm, he

would maximize the expected value of cash flows to shareholders, div(1 + φ1div<0); but due to the

agency problems, the manager’s one period payoffs are6

u = bπ + s|p|(1 + r)1p<0 + βdiv(1 + φ1div<0). (1.9)

The lower β is, the less the manager works in the interest of maximizing shareholders’ value. In

one extreme case (β = 0), the manager would only care about cash bonus and cash tunneling.

In the second polar example (b = 0, s = 0, β = 1), the manager would maximize firm’s value.

Following Morellec, Nikolov, and Schurhoff (2012) and Nikolov and Whited (2013), I identify β as

the managerial ownership of the firm in data.

The risk-neutral manager maximizes

U(k, z, p) = max
k′,p′

{
u(k, z, p) +

1

1 + r

∫
U(k′, z′, p′)dq(z′, z)

}
. (1.10)

The manager implicitly chooses dividends div, and external equity e. Note that U(k, z, p) is the

6The manager generally does not simultaneously hold positive of both cash and debt. Since β is much larger than
s, the manager would be better off to use cash to pay off debt. Doing so will not only relaxes collateral constraint,
increasing debt capacity, but also relaxes taxes imposed on cash, and therefore will increase dividends which the
manager cares about. Thus we can use one variable p to represent cash or debt.
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manager’s utility, not firm’s value. The firm’s value is defined as

V (k, z, p) = max
k′,p′

{
div∗(1 + φ1div∗<0) +

1

1 + r

∫
V (k′, z′, p′)dq(z′, z)

}
, (1.11)

where div∗ is the solution to managerial optimization problem (1.10). Because of manager-shareholder

conflicts, the optimal choice div∗ diverges from the choice that would be made if the manager acts

completely in maximizing firm’s value. Thus, the firm has a lower value than it would have in the

absence of agency conflicts (i.e., b = 0, s = 0, and β = 1). I refer to b, s and β as agency parameters.

Finally, I do not model listing status as a decision choice for the firm, since the main goal of

the paper is to estimate the magnitude of agency and external financing for private firms, not to

explain why firms decide to go public or remain private.7

1.2.4 Comparative Statics

The model does not admit analytical solutions, and thus will be solved numerically. APPENDIX 1.7

describes numerical solutions of the model. I investigate the model’s comparative statics. This is

particularly useful to illustrate the intuition behind this dynamic setting. To obtain comparative

statics, I simulate the model based on the parameter values in Table 1.5. I only change one parameter

in question, and fix other parameters. For each simulation, I run the model for 100,000 firms over 50

years, and only keep the last 10-year observations. Then, I investigate the average moments related

to financing decisions over the simulated panel, such as equity issuance, debt or cash holdings,

against the model’s parameters.

Agency and financing parameters

I let the financing and agency parameters in a range: φ ∈ [0, 0.15], β ∈ [0.05, 0.2], b ∈ [0, 0.01]

and s ∈ [0, 0.0015]. Table 1.1 presents the ratio of equity issuance, debt, and positive cash to

assets against the agency or financing parameters in questions. First, the simulated equity issuance

sharply decreases with the cost of external equity φ, while other agency parameters have small

effects. Intuitively, higher costs of equity dampen the usage of external equity. As equity becomes

more expensive, the manager will be reluctant to use external equity for financing.

7See Section 1.5.4 for a counterfactual experiment that provides insights into why many large firms remain private.
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Next, I investigate the ratio of debt to assets. I find that higher φ leads to lower leverage of the

firm, indicating that the manager will hold more debt when facing cheaper costs of equity. This

is consistent with DeAngelo et al. (2011). Debt capacity is valuable in the model because of the

collateral constraint (1.5). As the cost of equity rises, the opportunity cost of relaxing debt capacity

also increases, since the manager tends to preserve debt for future needs of financing. Next, I find

that the ratio of debt to assets is increasing in the managerial ownership parameter β and decreasing

in the profit sharing parameter b. When the manager’s and shareholders’ interests are aligned, the

manager will hold more debt. From the perspective of the firm, utilizing debt can take advantage of

the tax shield from corporate tax. Another reason is that the relative importance of cash as private

benefits will decrease for the manager, as β rises and b decreases. Thus, the manager will use more

debt as the source of financing. Finally, the cash diversion parameter s only has a small effect on

the average leverage. The reason is that the manager will be strongly motivated by corporate taxes

themselves to maintain debt holdings, while s adds a little to affect the leverage.

Finally, the cash diversion parameter s strongly affects positive cash balances. This positive

effect is due to the fact that the manager can consume more fractions of cash balances as private

benefits, as s increases. I also observe that cash decreases with the managerial ownership parameter

β and increases with the profit sharing parameter b. Similarly, the misalignment of the manager’s

and shareholders’ interests helps explain the results. Cash also increases with the cost of equity φ.

Intuitively, more costly external equity results in higher precautionary savings. This is why we see

a monotonic relation between φ and cash balances.

All of the results depend on the tradeoff between agency and costly external financing. Because

external equity is costly, the manager prefers debt or cash as the source of financing. Tax shield

provides a strong incentive to maintain debt over cash. However, the firm cannot issue as much

debt as it wants because of the upper bound limit on debt. Instead, the manager can maintain

cash balances as buffer for future financing. In addition to precautionary reasons, holding cash

is also valuable to the manager because of managerial diversion on cash. Maintaining too much

cash will destroy distributions div, of which the manager can share a fraction through his equity

holdings. Therefore, from the perspective of the manager, there will be a tradeoff between positive

debt holdings, cash balances, and equity issuance in this dynamic setting.
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Technology parameters

Next, I investigate the financing decisions against the technology parameters. I let four technology

parameters to be set by a low or high value. Table 1.2 presents the ratio of equity issuance, debt, and

positive cash to assets against the technology parameters in questions. The effects of the technology

parameters are similar to those in DeAngelo et al. (2011). For example, a firm with high volatility

of investment shock and low adjustment costs will have lower leverage ratio compared to the firm

in a contrasting characteristic. The reason is that the firm with the former characteristic will face

more volatile need for investment, and thus reserve debt capacity for future financing. The same

intuition applies to shock persistence ρ and curvature of profit function θ.

1.3 Data

Data covers U.S. firms from 2001 to 2013 at annual frequency. Our sample of private firms is from

Capital IQ. Private firm observations mainly come from Form 10-K and from Form S-1. In U.S.,

firms have to file financial reports with the Securities and Exchange Commission (SEC) requires,

if they have $10 million or more in total assets and 500 or more shareholders (2,000 shareholders

since April 2012), or if they list their securities with the SEC, like public debt. Capital IQ collects

private firms’ financial and managerial compensation data from the SEC through 10-K or S-1.

To construct the sample of private firms, I omit all firms that violate basic accounting identities.

I delete firm-year observations with missing data, and delete observations where total assets, the

gross capital stock, or sales are zero or negative. I also remove all regulated or financial firms. I

require that a private firm has information on managerial compensation in Capital IQ. Finally, I

require that a firm have at least two annual observations so that I can lag some of the variables;

and firms’ operating cash flows over total assets is no less than −50%. I end up with an unbalanced

panel of 1,585 U.S. private firms with 5,643 observations. In unreported analysis, I also show that

my sample of private firms has broad industry representation, covering all 48 industries of Fama

and French (1997).

I also estimate the model on a sample of public firms. Estimation results from public firms serves

as a benchmark to illustrate how costly are agency and external equity to private firms relative to

public firms. For public firms, I collect financial data from Compustat and managerial compensation
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data from ExecuComp. I require that public firms be traded on the NYSE, Amex, or Nasdaq. I

apply the same filtering. The final unbalanced panel has 7,027 firm-year observations from 1,457

U.S. public firms.

Note that the sample is not representative of a typical private firm in U.S., since most private

firms are large or have access to public debt. However, this is particularly interesting and useful

to our study. First, it allows us to investigate the impact of agency conflicts on private firms.

Although these firms are private, they are not completely owned by the manager and there still

exists a separation of ownership and control among these large private firms. Second, private

firms in the sample are observably comparable to public firms in terms of firm size, industry, and

information availability through 10-K or S-1. It is not interesting to compare a small start-up firm

and a well-established public firm.

Table 1.3 presents the definitions of all variables. Table 1.4 reports summary statistics. In Table

1.4, the differences in means between public and private firms are significant at the 1% level, except

for the average equity issuance. Similar to Sheen (2012) and Asker et al. (2013), I find that, on

average, private firms invest more than public firms. Compared to public firms, private firms are

less profitable, distribute fewer funds to shareholders, and rely more on external finance. The mean

managerial ownership is 13.61% for the private firm sample , while the mean managerial ownership

is 4.93% for the public firm sample. This result is intuitive, since private firms typically have less

diffused ownership compared to public firms. The mean bonus paid to managers in public firms

is $817.2 thousand , while the mean bonus in private firms is $502.7 thousand. Thus, manager’s

bonus compensation in private firms are significantly lower than those in public firms.

1.4 Estimation

1.4.1 Estimation Method

The seven parameters (α, σ, ρ, γ, φ, p̄/k∗, s) are estimated through simulated method of moments

(SMM). Instead of estimating an absolute value of p̄, I estimate the ratio of p̄ to the steady state

capital stock k∗.8 I estimate the upper bound limit on debt as a fraction of assets. The remaining

parameters have direct measures in the sample. The risk-free rate, r, is 1.5%, the average three-

8k∗ equates the marginal product of capital for a neutral z with r + δ.
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month t-bill rate from 2001 to 2013. The corporate tax rate τc is set to 35%, its statutory value.

The depreciation rate δ is approximately set to the average ratio of depreciation to the capital

stock. In the sample, δ is 0.12 for private firms and 0.11 for public firms. β comes from managerial

ownership data.9 On average, the managerial ownership, β, is 4.93% for public firms, and 13.61%

for private firms. The parameter b directly corresponds to the average bonus paid, one observed

moment from compensation data. I identify b by using the ratio of total bonus received by top 5

managers to operating profits. The average managerial bonus ratio for public firms is 0.50% and

0.73% for private firms.

SMM proceeds as follows. Given a vector of structural parameters θ = (α, σ, ρ, γ, φ, p̄/k∗, s),

we get the numerical solutions to the model, characterized by the policy function {k′, p′}. I then

simulate a panel of z based on the distributional assumptions. The panel of z and the policy function

yield a panel of simulated firms. Next, we can compute moments using both the actual data and the

simulated data. Finally, we choose θ by matching the actual data moments and the corresponding

simulated moments as closely as possible. The SMM estimator θ̂ is

θ̂ = argmin
θ

(
M̂N −

1

S

S∑
s=1

m̂s
N ′(θ)

)′
W

(
M̂N −

1

S

S∑
s=1

m̂s
N ′(θ)

)
. (1.12)

M̂N are the actual data moments, and m̂s
N ′(θ) are the corresponding moments from sth simulated

sample using θ. I set the inverse of the estimated covariance of moments M̂N as the weighting

matrix W . In estimation, I simulate S = 10 artificial panels, each panel consisting of 10,000 firms

over 50 years, and I only keep the last 13 years years.10 I use a simulated annealing algorithm to

avoid local minima. Additional details are available in APPENDIX 1.8.

1.4.2 Identification

I now discuss the moments used in the estimation. The first sets of moments are related to in-

vestment and operating income. The curvature parameter, α, is identified by the mean operating

income, which is defined as zkα/k in the simulation. The variance of investment (i/k) helps iden-

9I greatly thank Kai Li for sharing data on ownership of private firms in Capital IQ, which are hand-collected from
SEC disclosure reports or proxy statements.

10Michaelides and Ng (2000) find that good small sample performance requires a simulated sample 10 times as large
as the actual data sample. Thus, I choose 10 simulated samples to be conservative.

13



tify the adjustment cost parameter γ. Intuitively, the firm facing higher adjustment costs would

not change investment too frequently. To identify the parameters describing the process for z, I

include the variance of operating income and the serial correlation of investment and operating

income. The serial correlation is estimated by a first-order panel autoregression on lagged variables

in Holtz-Eakin, Newey, and Rosen (1988). Specifically, the volatility of investment and operating

income are affected by the standard deviation of shocks, σ. Knowledge of the serial correlation

helps back out the persistence ρ driving z.

To identify the financing parameter φ, I match the first and second moments of equity issuance,

which is defined as e/k in the model. Higher φ dampens the usage of external equity. To pin down

the value of φ, I also match the mean and variance of dividends, defined as div/k in the simulation.

As shown in the comparative statics, the agency parameter s strongly affects the positive cash

balances, and it only has mild effects on the simulated equity issuance. Thus, the moments I match

include the mean and variance of simulated c/k, conditional on c > 0. I finally match the mean

and variance of the leverage, d/k, to identify p̄/k∗. The ratio of debt to assets is affected by all

parameters. The identification is possible because other parameters have been determined by other

target moments. .

Note that my model describes one average firm. Thus, all moments except the first moments

have to reflect within-firm not cross-firm variation. Following Hennessy and Whited (2005, 2007),

and Nikolov and Whited (2013), I eliminate the heterogeneity in the actual data as follows: I demean

each variable at the firm level when computing the variances. I use firm fixed effects to estimate

autoregressive coefficients. In other words, the model fits within-firm variance and within-firm serial

correlation.

1.5 Results

First, I present the parameter estimates, and the empirical versus simulated moments. Most esti-

mated parameters are significantly different from zero. Then, I conduct out-of-sample tests, coun-

terfactual experiments and robustness checks.
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1.5.1 Parameter Estimates

Table 1.5 contains the point estimates for private firms. All of the estimates are new and never

documented in the literature. The estimated curvature of profit function, α, is 0.7665. The esti-

mated adjustment cost γ is 0.5029. The cost of external equity, φ, is 8.19%, which means that, on

average, large private firms pay 8.19% cost of equity raised externally. I also find that the estimated

value of p̄/k∗ is 0.5257, much higher than the average leverage ratio. Therefore, the manager uses

debt conservatively because of the upper bound limit on debt. The manager tends to preserve debt

capacity for future financing. The most interesting estimate is the managerial cash diversion pa-

rameter s. The magnitude shows that the manager of average private firms consumes about 2(bps)

of corporate cash as private benefits.

Next, to better understand the magnitude of private firms, I compare the estimates of private

firms to those of public firms in Table 1.6. First, the estimated curvature of profit function for public

firms, α, is 0.7848, comparable to the estimated value of 0.773 in Nikolov and Whited (2013). The

estimates of parameters describing the process for z are similar to those in previous literature.

Second, the estimated financing parameter, φ, is 4.88%, consistent with Hennessy and Whited

(2007). They find that “for large public firms, estimated marginal equity flotation costs start at

5.0%.” However, this estimate is much lower than 8.19% of private firms. This is intuitive, pointing

to the fact that private firms typically face higher costs of external equity (Pagano, Panetta, and

Zingales 1998; Brav 2009; Saunders and Steffen 2011; Maksimovic et al. 2013). Third, consistent

with Gao et al. (2013), my estimation shows that managerial diversion on cash is more severe in

public firms. The value of s indicates that the manager diverts about 7(bps) of cash balances as

private benefits in public firms, much higher than 2(bps) in private firms. Fourth, private firms have

lower value of the estimated p̄/k∗ than public firms. Thus, private firms face more constraints of

debt capacity. This is in line with Saunders and Steffen (2011) that privately held firms in UK face

a cost disadvantage in loan markets. Finally, in addition to the agency and financing parameters,

the average public and private firm significantly differ in two technology parameters: the volatility

of productivity shocks (σ), and the adjustment cost parameter (γ). I find that the average private

firm faces higher σ and lower γ.
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1.5.2 Moment Estimates

Now, we assess how well the estimated model matches empirical moments. We investigate where

the model fails by examining the 14 simulated moments individually. For both private and public

firms, I present each individual moment’s actual value, simulated value, and a t-statistics that tests

whether the actual and simulated moment is equal. For private firms, the model does a good

job of fitting, with 3 out of 14 simulated moments statistically different from the actual moments.

The model statistically fails to match the mean operating income, the mean dividends, and the

variance of leverage. The variance of leverage is the only one that is economically lower than the

actual value 0.0261. Turning to public firms, Table 1.6 contains the results. Among 16 moments,

4 simulated moments are statistically different from the actual moments. However, the differences

are not quantitatively large.

As an informal out-of-sample test, I check whether the model can generate data patterns not

used in the estimation. First, I compare the value of simulated Tobin’s q to the real value for public

firms. In the model, I simulate Tobin’s q as (V +p)/k. Second, I investigate whether the model can

generate the signs of the correlations among variables in the real-data, because I do not use any

correlations in the estimation. All possible correlations between leverage and other moments are

included in this check. Table 1.7 contains the results. To capture within-firm variation, I remove

fixed effects before computing all of actual correlations. The simulated Tobin’s q is 1.9232 for

public firms, economically indistinguishable from the real value 2.0287. Obviously, Tobin’s q is not

available for private firms. Further, the model matches the signs of 4 out of 5 correlations for private

firms, and fails to match the sign of the correlation between leverage and operating income. Among

5 correlations for public firms, the model also matches the signs of four, and fails to match the sign

of the correlation between leverage and equity issuance. It is hard to interpret the magnitudes of

correlations in a neoclassical setting. Since I do not use Tobin’s q and the signs of correlations in

SMM, these results can be viewed loosely as the good out-of-sample performance of the model.

1.5.3 Interpretation of the technology parameters

In addition to agency and external financing, I find that the average private firm faces higher σ and

lower γ. In the model, the parameter σ describes the volatility of investment shocks. The estimated
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σ means that the uncertainty in production is much higher for private firms than for public firms.

The estimated γ means that private firms find it less costly to adjust capital stock.

The age of the firm can be a potential explanation,11 since a younger firm is expected to face

more uncertainty and has more flexibility, and thus finds it easier to change capital stock. Note

that, on average, private firms are younger than public firms. I sort public firms based on the firm

age, and split the sample into two groups: younger firms (mean age 21.03) and older firms (mean

age 77.01).12 The average managerial ownership β is 0.057 for younger firms and 0.052 for older

firms. The average bonus ratio b is 0.61% for younger firms and 0.57% for older firms. There are

no big differences of managerial ownership and manager’s pay sensitivity between younger firms

and older firms. Note that σ and γ are idenitified by using the moments related to investment and

operating income. I investigate all moments related to investment and operating income between

these two groups. Table 1.8 shows the results. I find that all variances are much higher in the group

of younger firms, and that the investment rate is much lower and more volatile in the group of

younger firms. This is consistent with the predictions that younger firms will face more uncertainty

and lower adjustment costs. I also employ the same analysis on private firms, and the results are

similar.

1.5.4 Counterfactual Experiments

Value loss

How bad are agency and costly external equity for a firm? The structural approach allows us to

quantify the impacts of these two frictions on firm value. I consider the following counterfactuals:

5% increases in the cost of equity, and 5% increases in the agency conflicts. For private firms, I

calculate the average Tobin’s q of firms over the simulated panels using the estimates in Table 1.5.

I re-simulate S panels of firms, using the estimates of all technology parameters (α, σ, ρ, δ, γ) in

Table 1.5, but increasing the financing parameter φ by 5% or increasing the agency parameters

(b, s, β) by 5%. I then calculate the average Tobin’s q of firms over the re-simulated panels. The

value loss is expressed in terms of percentage changes in Tobin’s q between these two cases, which

11I greatly thank the referee for suggesting this point.
12I collect all firms in the sample with available information of the age of the firm in Capital IQ. The sample shrinks

to 4,383 public firms and 4,799 private firms.
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measures how many fractions of firm value would be destroyed if there are 5% increases in the cost

of equity or in the agency conflicts. I conduct the similar analysis on public firms.

Table 1.9 presents the value loss. If I increase 5% of the agency conflicts by changing the agency

parameters (b, s, β), private firm value would rise by 2.46%. In contrast, if there are 5% increases in

the agency conflicts, public firm value would only rise by 11.14%. Since the average market value

of public firms is $4.83 billion in 2009 purchasing dollars, a 11.14% loss means that shareholders

of an average public firm bear the cost of $538.8 million from 5% increases in the agency conflicts.

Therefore, agency conflicts are more harmful to large public firms relative to large private firms.

These are in line with agency theory that the separation of ownership and control can lead to greater

agency problems among public firms (Jensen and Meckling 1976). If the cost of external equity φ

rises by 5%, private firm value would increase by 0.44% and public firm value would increase by

0.18%. This result is intuitive, since private firms face higher costs of external equity than public

firms.

Transition of firms

In the sample, these large private firms are observably comparable to public firms in terms of firm

size, industry, and information availability through 10-K filings. These private firms in the sample

do not go public. The next step aims to understand whether it is a good choice to remain private

for these large private firms. To answer this question, I consider a hypothetical firm that has the

sample estimates of agency and financing parameters from public firms and takes the remaining

parameters from private firms. That is, I re-simulate S panels of artificial private firms, using the

estimates of (φ, b, s, β) in Table 1.6 and the estimates of remaining parameters in Table 1.5. This

counterfactual mimics the case that a private firm would provide the same compensation package

and managerial ownership as a public firm, and consequently enjoy the lower cost of external equity.

Then, I compute several average moments over the panels of the artificial private firm, and compare

these moments to the moments over the panels of the private firm using all estimates in Table 1.5.

Table 1.10 presents this counterfactual. First, the artificial private firm increases corporate

cash balances by 7.34% of total assets relative to the private firm. The manager of the artificial

private firm owns fewer shares of the firm and divert more fractions of corporate cash, compared

to the private firm. Therefore, the manager has a stronger incentive to maintain cash. Gao et al.
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(2013) employ a sample of secondary IPOs. They find that “on average, cash holdings of IPO firms

increases from 8.43% from the year prior to the IPO to 10.28% in the year after”, indicating an

increases in cash balances as firms transition from private to public. This is consistent with the

model’s prediction on cash balances. Second, facing lower costs of external equity, the manager of

the artificial private firm would issue more equity relative to debt. Intuitively, as equity becomes

cheaper, the manager is willing to use external equity for financing. Third, I observe that the ratio

of debt to assets decreases, as the firms transition from private to artificial private. This is mainly

because of the manager’s preference over cash. Finally, I find that the artificial private firm would

lose value in terms of Tobin’s q. Thus, in the sense of firm value, the firm would not benefit by the

transition from private to artificial private.

To better understand the loss in Tobin’s q, I also conduct the analysis of value loss on the

artificial private firm. That is, I increase the cost of equity and the agency conflicts by 5% for

the artificial private firm by changing the corresponding parameters φ or (b, s, β). For the artificial

private firm, I then calculate the value loss in terms of Tobin’s q as before. Table 1.16 shows that,

as the firm transits from private to artificial private, 5% increases in the agency conflicts destroy

firm value by 5.33%, and 5% increases in the cost of equity destroy firm value by 0.11%.

This experiment provides an insight into why private firms in the sample remain private. If the

average private firm “goes public”, inheriting the estimates of the financing and agency parameters

from public firms, it can benefit from lower costs of external financing. The artificial private firm

can reduce the value loss due to costly external financing. But the opposite effect is that managerial

decisions will be distorted more by agency problems in the artificial private firm. The magnitudes

show that the loss due to agency dominates the gain from external financing. Thus, the average

private firm would not benefit by “going public”.

This counterfactual analysis faces some limitations.13 First, the counterfactual assumes that,

as in the transition from public to private, the estimated private firm only changes the financing

and agency parameters of (φ, b, s, β) and keeps the remaining parameters fixed. However, the costs

and benefits of going public may be linked to the characteristics represented by the technology

parameters in the way which is not captured by the model. Based on the model setting, the

right interpretation of current experiments is that the current characteristics rationalize the choice

13I greatly thank the referee for pointing this out.
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of being private. Since some characteristics may change as the firm matures, private firms may

eventually benefit by going public. Second, the calculations here do not consider direct or indirect

costs related to the IPO itself. When a private firm decides to go public in reality, it will incur

such costs, which are omitted in calculating the artificial private firm value. Therefore, the loss of

Tobin’s q in Table 1.10 should be loosely interpreted as a lower bound of estimate for the value loss

as private firms go public. A 9.86% loss indicates that the average private firm would not benefit

from providing the same ownership and compensation structure as a public firm, even if it does not

pay any costs for IPO.

1.5.5 Robustness Check

I introduce three agency channels into the dynamic setting. It is possible that a dynamic model

containing no agency problems can fit data as well. To justify the addition of the agency parameters,

I estimate the model without agency conflicts using the sample of both private and public firms.

That is, I set b = 0, s = 0, and β = 1 in the model. Table 1.12 presents the estimation on private

firms. Comparing between Table 1.5 and Table 1.12, we see that the model with agency does a better

job matching average equity issuance, average leverage, and average cash balances. In Table 1.12,

those simulated moments are statistically different from the actual moments. The results about

public firms without agency are presented in Table 1.13. In Table 1.13, several simulated moments

are statistically different from the actual moments. Thus, the model without agency does not fit

the data very well. Note that the estimated cost of equity φ is unreasonably high in Table 1.12 and

1.13. In the model without agency, there is no agency reason for holding cash, and the manager

maintains cash only due to precautionary reasons. Thus, the model without agency needs a high

value of φ to match cash balances, and to lower average leverage as shown in DeAngelo et al. (2011).

A second concern is that the cost of external equity is assumed to be linear. I relax the cost

of equity to be linear-quadratic. Whenever the firm issues equity e, it must pay the cost c(e) =

φ1e+φ2e
2. This is consistent with the convexity of underwriting fees in Altinkilic and Hansen (2000).

The quadratic cost of equity will mainly affect the variance of equity issuance. In Table 1.14 and

1.15, I re-estimate the model with linear-quadratic cost of equity on the samples of private and

public firms. Adding a quadratic cost of equity improves the fitting of the model. Specifically, the

model with φ2 does a better job matching the mean and variance of equity issuance than the model
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without φ2. However, the parameter estimates change a little relative to the base case.

Finally, I mimic the transitions of several types of firms. I investigate “going public” of the

following firms: (1) a private firm with shock volatility σ equal to the public firm’s (2) a private

firm with adjustment costs γ equal to the public firm’s (3) a private firm with σ and γ equal to

the public firm’s. By “going public”, I let the firm in questions take the agency and financing

parameters (φ, β, b, s) from public estimates in Table 1.6, and keep other parameters unchanged.

Similarly, I also investigate “going private” of a public firm. Table 1.16 presents the percentage

changes in Tobin’s q for those transitions. Tobin’s q would decrease, if the private firm with shock

volatility or adjustment costs equal to public firms “goes public”. And Tobin’s q would increase, if

the public firm with public technology characteristics “goes private” by facing the same agency and

external financing level as private. Note that the increase in Tobin’s q does not mean that public

firms should go private, since the change of Tobin’s q is only a lower bound estimate for the value

loss. In terms of Tobin’s q, the firm would always benefit by reducing agency problems. Thus,

the main mechanism at play is the tradeoff between agency and external financing. The intuition

is that the loss due to agency conflicts would dominate the gain from lower financing costs, if the

private firm “goes public”.

1.6 Conclusion

I economically quantify the effects of manager-shareholder conflicts and issuing equity for privately

held firms by estimating a dynamic model. The parameters of the model describe a firm’s production

environment, agency conflicts, and external financing costs. I compare the results of private firms

to those from a sample of comparable public firms. Large private firms pay 8.19% costs of external

equity, much higher than 4.88% for large public firms. Managerial diversion on cash is more severe

in public firms. Per dollar, the manager of private firms can divert about 2(bps) of corporate cash

as private benefits, much lower than 7(bps) for public firms.

I also investigate the effects of agency and external financing on firm value. Counterfactual

analysis shows that 5% increases in the agency conflicts would incur $538.8 million loss for the

average public firm. Indeed, agency conflicts are more harmful to large public firms relative to large

private firms. These are in line with Jensen and Meckling 1976 that the separation of ownership
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and control can lead to greater agency problems among public firms. And private firms are more

concerned with the costs of external financing.

In addition to the agency and financing parameters, private and public firms differ in other

technology parameters. The volatility of productivity shocks and their capital stock adjustment

costs are different between public and private firms. Further analysis shows that the age of the firm

can be an explanation of the differences in technology.

Finally, model’s counterfactual provides an insight into why these large private firms remain

private. By going public, the private firms can reduce the value loss due to costly external financing.

But the opposite effect is that managerial decisions will be distorted more by agency problems. The

estimated magnitudes show that the loss due to agency dominates the gain from external financing.

Thus, the average private firm would not benefit by going public. This rationalizes the choice of

being private.

1.7 Numerical Solution

This Appendix describes how I numerically solve the Bellman equation to find the manager’s optimal

decisions. To find a numerical solution, I discretize the state space for z by transforming (1.2) into

[−4σ, 4σ] with 11 points of support using the method in Tauchen (1986). The capital stock, k, lies

in the interval [0, k̄], where k̄ is determined by

(b+ β)(1− τ)zmax(k̄)α − δβk̄ = 0 (1.13)

k̄ is the upper bound for the capital stock that is economically profitable. This is an analogue of

the condition zmax(k̄)α − δk̄ = 0 in Gomes (2001), and Hennessy and Whited (2005). We let k on

a grid of 25 points, centered at the steady-state k∗. k∗ equates the marginal product of capital for

a neutral z with r + δ. Finally, p lies on the interval [−p̄/2, p̄] with 10 equally spaced points. The

optimal choice of p sometimes hits p̄, but never hits −p̄/2. I solve the Bellman equation (1.10) via

value function iteration. This will produce the policy function {k′, p′}.
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1.8 Details on SMM Estimation

This Appendix presents the details of estimation method, construction of weighting matrix and

computing standard errors of parameters. Define

g(θ) = M̂N −
1

S

S∑
s=1

m̂s
N ′(θ), (1.14)

in which M̂N are the moments of actual data vector xi(i = 1, 2, ..., N), m̂s
N ′(θ) are the moments of

sth simulated panel based on a vector of structural parameter θ, and S is the number of simulated

data sets (I choose S = 10). Note that the SMM estimator θ̂ is defined as

θ̂ = argmin
θ

g(θ)′Wg(θ). (1.15)

Then θ̂ is asymptotically normal for fixed S (Pakes and Pollard (1989)):

√
N(θ̂ − θ0)→d N (0, avar(θ̂)), (1.16)

avar(θ̂) =

(
1 +

1

S

)
(J(θ)′Ω−1J(θ))−1, (1.17)

where J(θ) is the Jacobian of g(θ), and I use the efficient weighting matrix W = Ω−1, the inverse

of the estimate of moment covariance matrix. I compute J(θ) by numerically differentiating g(θ). I

estimate the cluster moment covariance matrix, Ω̂, using the influence-function method in Erickson

and Whited (2000) and Nikolov and Whited (2013). First, I calculate the influence functions of the

actual moments, ψxi . Then I stack the influence functions for each of moments, and covary this

stack by clustering among time series dimensions and averaging over the cross-sectional dimensions.
√
Ng(θ̂) is also asymptotically normal:

√
Ng(θ̂)→d N

(
0,
(

1 +
1

S

)
Ω̂

)
. (1.18)
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Table 1.1: Comparative Statics (Agency and Financing)

This table reports the average equity issuance, average leverage, and average positive cash balances from
simulation of the model against the financing and agency parameters. Each number reports one average
moment of a different model simulation with a different value of the parameter in question. We let the
financing and agency parameters in a range: φ ∈ [0, 0.15], β ∈ [0.05, 0.2], b ∈ [0, 0.01] and s ∈ [0, 0.0015]. The
remaining parameters are set to the value in Table 1.5. For each simulation, we run the model for 100,000
firms over 50 years, and only keep the last 10-year observations.

Model’s parameter Low High

Panel A: average equity issuance
Cost of equity φ 0.0615 0.0494 0.0307 0.0250 0.0225 0.0170 0.0154

Managerial ownership β 0.0242 0.0235 0.0234 0.0224 0.0142 0.0142 0.0123

Profit sharing b 0.0198 0.0216 0.0227 0.0229 0.0234 0.0239 0.0247

Cash diversion s 0.0246 0.0243 0.0243 0.0243 0.0242 0.0242 0.0233

Panel B: average leverage
Cost of equity φ 0.3187 0.3114 0.2751 0.2605 0.2348 0.2192 0.2137

Managerial ownership β 0.1254 0.1369 0.1397 0.2193 0.2528 0.2618 0.2753

Profit sharing b 0.3341 0.2947 0.2706 0.2601 0.2450 0.2276 0.2187

Cash diversion s 0.2512 0.2512 0.2511 0.2509 0.2509 0.2378 0.2271

Panel C: average positive cash balances
Cost of equity φ 0.0000 0.0010 0.0210 0.0389 0.0820 0.0861 0.0908

Managerial ownership β 0.0816 0.0769 0.0754 0.0748 0.0689 0.0463 0.0414

Profit sharing b 0.0000 0.0347 0.0443 0.0577 0.0672 0.0701 0.0734

Cash diversion s 0.0591 0.0733 0.0816 0.0935 0.0947 0.1526 0.1662
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Table 1.2: Comparative Statics (Technology)

This table reports the average equity issuance, average leverage, and average positive cash balances from
simulation of the model against the technology parameters. Each number reports one average moment of
a different model simulation with a different value of the parameter in question. We let the technology
parameters set by a low or high value: σ ∈ {0.2, 0.4}, γ ∈ {0.3, 1.2}, ρ ∈ {0.5, 0.75} and θ ∈ {0.65, 0.85}. The
remaining parameters are set to the value in Table 1.5. For each simulation, we run the model for 100,000
firms over 50 years, and only keep the last 10-year observations.

σ γ ρ θ
low high low high low high low high

Average equity issuance 0.0126 0.0154 0.0254 0.0052 0.0076 0.0251 0.0126 0.0169

Average leverage 0.5575 0.1807 0.1263 0.3005 0.3691 0.1745 0.3293 0.1366

Average positive cash 0.0000 0.0940 0.1390 0.0000 0.0000 0.1060 0.0000 0.0989
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Table 1.3: Variable Definitions

This table presents definitions of variables and sources of data used.

Variable Definition

Investment Capital Expenditure minus Sale of Property normalized by Gross Property
Plant and Equipment

Operating income EBITDA normalized by Total Assets

Dividends For private firms, I use Capital IQ equivalent Total Dividends Paid. Then
I scale Total Dividends Paid by Total Assets. For public firms, total divi-
dends are computed as Dividends Common/Ordinary (DVC) + Dividends-
Preferred/Preference (DVP) + Purchase of Common and Preferred Stock
(PRSTKC), normalized by Total Assets.

Equity issuance For private firms, sales of equity normalized by Total Assets. For public firms,
Sale of Common and Preferred Stock (SSTK), normalized by Total Assets.

Cash Cash and short-term investments scaled by Total Assets

Leverage For private firms, Total Debt normalized by Total Assets. For public firms,
Debt in Current Liabilities (DLC) + Long-Term Debt-Total (DLTT)/Assets-
Total (AT)

Managerial Ownership For private firms, I use the ownership data from firm’s annual reports and
proxy statements. For public firms, the number of shares owned by the man-
agerial team normalized by the total number of shares outstanding. The num-
ber of shares owned by top 5 executives are computed as the sum of Compustat
item Shares Owned-Options and item Unexercised Exercisable Options.

Total Bonus Pay The sum of top five executives’ bonus. For private firms, I hand collect man-
agerial bonus from firm’s annual report. For public firms, it is ExecuComp
item BONUS.
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Table 1.4: Summary Statistics

This table presents summary statistics for the full sample of public firms and private firms from 2001 to 2013,
obtained from Compustat Annual Industrial Files, ExecuComp, and Capital IQ. The table reports means
and standard deviations of the key variables as well as pairwise differences in means. *** and * indicate
a difference that is statistically significant at the 1% level and the 10% level. All dollar values are of 2013
purchasing power. Table 1.3 gives all variable definitions and details of their construction.

Private firms Public firms Differences in
Mean StdDev Mean StdDev mean

Investment 0.1241 0.1516 0.1136 0.0831 0.0105∗∗∗

Operating income 0.1225 0.2034 0.1408 0.0952 −0.0184∗∗∗

Dividends 0.0232 0.0765 0.0450 0.0636 −0.0218∗∗∗

Equity issuance 0.0209 0.0748 0.0211 0.0539 −0.0002

Cash 0.0746 0.1161 0.1890 0.1815 −0.1144∗∗∗

Leverage 0.2591 0.2363 0.1777 0.1728 0.0814∗∗∗

Depreciation 0.1209 0.2436 0.1103 0.1127 −0.0146∗∗∗

Managerial ownership 0.1361 0.2324 0.0493 0.0663 0.0868∗∗∗

Total bonus pay ($K) 502.7 1362.8 817.2 1386.9 −314.5∗∗∗

Total assets ($B) 2.5780 7.878 3.2620 6.123 −0.6840∗∗∗

No. of observations 5643 7027
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Table 1.5: Simulated Moments Estimation (Private Firms)

This table reports estimated parameters and moments using SMM on the sample of U.S. private firms. The
sample period is from 2001 to 2013. Panel A shows parameter estimates, with standard errors in parentheses.
α is the curvature of profit function, zkα. σ is the standard deviation of ln z. ρ is the serial correlation of
ln z. γ is the quadratic adjustment cost parameter. φ is the linear cost of external equity. p̄/k∗ reflects the
upper bound limit on debt as a ratio of the steady state capital stock. s is the cash diversion parameter.
Panel B shows the 14 moments used in the SMM estimation. Calculations of actual moments are based on
the sample of U.S. private firms from Capital IQ. Simulated moments are computed from data simulated
from the model using parameter values in Panel A. Panel B also presents the t-statistics for the differences
between the simulated and actual moments.

Panel A. Parameter Estimates

α σ ρ γ φ p̄/k∗ s× 1000

Private firms

0.7665 0.3883 0.7074 0.5029 0.0819 0.5257 0.2048

(0.0309) (0.0091) (0.0100) (0.0741) (0.0116) (0.0900) (0.3284)

Panel B. 14 Moments Estimation

Actual moments Simulated moments t−stats.

Average investment i/k 0.1241 0.1167 −0.9886

Variance of investment 0.0079 0.0084 0.3522

Serial correlation of investment 0.4788 0.5213 0.6806

Average operating income π/k 0.1225 0.1540 2.5230

Variance of operating income 0.0035 0.0038 0.5537

Serial correlation of operating income 0.6435 0.6172 −0.1100

Average dividends div/k 0.0232 0.0347 4.1567

Variance of dividends 0.0014 0.0015 0.9322

Average equity issuance e/k 0.0209 0.0243 1.7564

Variance of equity issuance 0.0033 0.0036 0.5766

Average leverage d/k 0.2591 0.2512 −0.7337

Variance of leverage 0.0261 0.0042 −4.1321

Average cash c/k, conditional on c > 0 0.0746 0.0720 −0.4619

Variance of cash 0.0026 0.0034 0.4597
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Table 1.6: Simulated Moments Estimation (Public Firms)

This table reports estimated parameters and moments using SMM on the sample of U.S. public firms. The
sample period is from 2001 to 2013. Panel A shows parameter estimates, with standard errors in parentheses.
α is the curvature of profit function, zkα. σ is the standard deviation of ln z. ρ is the serial correlation of ln z.
γ is the quadratic adjustment cost parameter. φ is the linear cost of external equity. p̄/k∗ reflects the upper
bound limit on debt as a ratio of the steady state capital stock. s is the cash diversion parameter. Panel
B shows the 14 moments used in the SMM estimation. Calculations of actual moments are based on the
samples of U.S. public firms from Compustat Annual Industrial Files, and ExecuComp. Simulated moments
are computed from data simulated from the model using parameter values in Panel A. Panel B also presents
the t-statistics for the differences between the simulated and actual moments.

Panel A. Parameter Estimates

α σ ρ γ φ p̄/k∗ s× 1000

Public firms

0.7848 0.3055 0.7472 0.7954 0.0488 0.6847 0.7234

(0.0066) (0.0014) (0.0023) (0.0126) (0.0046) (0.0441) (0.0080)

Panel B. 14 Moments Estimation

Actual moments Simulated moments t−stats.

Average investment i/k 0.1136 0.1007 −1.0808

Variance of investment 0.0043 0.0048 1.0169

Serial correlation of investment 0.3936 0.5847 4.1611

Average operating income π/k 0.1408 0.1493 1.5557

Variance of operating income 0.0045 0.0045 −0.0665

Serial correlation of operating income 0.5313 0.6766 2.4949

Average dividends div/k 0.0450 0.0439 −0.3425

Variance of dividends 0.0020 0.0014 −1.6722

Average equity issuance e/k 0.0211 0.0148 −3.1189

Variance of equity issuance 0.0018 0.0017 −0.0361

Average leverage d/k 0.1777 0.1772 −0.0446

Variance of leverage 0.0074 0.0079 0.8527

Average cash c/k, conditional on c > 0 0.1890 0.1839 -0.4411

Variance of cash 0.0066 0.0043 −4.2888
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Table 1.7: Out-of-sample Test

This table compares real-data correlations with model generated correlations. The model is solved using the
values of parameters in Table 1.5 and Table 1.6.

Private Firms Public Firms

Correlation Data Model Data Model

Average Tobin’s q ((V + p)/k) – – 2.0287 1.9232

Correlation of leverage and investment 0.0049 0.2055 −0.0614 −0.0585

Correlation of leverage and operating income 0.0954 −0.1741 −0.1823 −0.0442

Correlation of leverage and dividends −0.0243 −0.0957 −0.0103 −0.1526

Correlation of leverage and equity issuance 0.0960 0.1692 −0.0521 0.1761

Correlation of leverage and cash −0.0439 −0.0281 −0.1428 −0.4144

30



Table 1.8: Moments Comparison Based on Age

I collect all public firms in the sample with available information of the age of the firm in Capital IQ. I sort
the firms based on the firm age, and split the sample into two groups: young firms (mean age: 77) and older
firms (mean age: 21). This table compares the moments related to investment and operating income between
the two groups.

Young age firms Old age firms

Average investment (i/k) 0.1343 0.0901
Variance of investment 0.0060 0.0023
Serial correlation of investment 0.4354 0.4334
Average profits (π/k) 0.1404 0.1501
Variance of profits 0.0064 0.0026
Serial correlation of profits 0.6329 0.6443
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Table 1.9: Value Loss

This table presents the value loss due to 5% increases in the agency conflicts or the cost of equity. The value
loss is expressed in terms of Tobin’s q. The column “Private Firm” uses the estimates in Table 1.5 and the
column “Public Firm” uses the estimates in Table 1.6.

Private Firm Public Firm

5% increase in agency conflict 2.46% 11.14%

5% increase in equity cost 0.44% 0.18%
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Table 1.10: Transition from private to public

This table presents the changes in average moments of the private firm and those of the artificial private firm.
The simulation of the private firm uses the estimates in Table 1.5. The simulation of the artificial private
firm uses the estimates of (φ, b, s, β) in Table 1.6, and the estimates of remaining parameters in Table 1.5.
The sample of secondary IPOs is based on Gao et al. (2013).

Average moments changes Sample of secondary IPOs

Corporate cash balances +1.85%

Model simulation

Positive cash balances +7.34%

Equity issuance +0.33%

Leverage −7.35%

Equity issuance/leverage +5.87%

Percentage changes in Tobin’s q −9.86%
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Table 1.11: Value Loss for Artificial Private Firm

This table presents the value loss due to 5% increases in the agency conflicts or the cost of equity. The
value loss is expressed in terms of Tobin’s q. The column “Private Firm” uses the estimates in Table 1.5 and
the column “Artificial Private Firm” uses the estimates of (φ, b, s, β) in Table 1.6 and the estimates of the
remaining parameters in Table 1.5.

Private Firm Artificial Private Firm

5% increase in agency conflict 2.46% 5.33%

5% increase in equity cost 0.44% 0.11%
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Table 1.12: Simulated Moments Estimation (Private Firms without Agency)

This table reports estimated parameters and moments using SMM on the sample of U.S. private firms. The
sample period is from 2001 to 2013. The model contains no agency, i.e., b = 0, s = 0, β = 1. Panel A shows
parameter estimates, with standard errors in parentheses. α is the curvature of profit function, zkα. σ is the
standard deviation of ln z. ρ is the serial correlation of ln z. γ is the quadratic adjustment cost parameter. φ
is the linear cost of external equity. p̄/k∗ reflects the upper bound limit on debt as a ratio of the steady state
capital stock. Panel B shows the 14 moments used in the SMM estimation. Calculations of actual moments
are based on the sample of U.S. private firms from Capital IQ. Simulated moments are computed from data
simulated from the model using parameter values in Panel A. Panel B also presents the t-statistics for the
differences between the simulated and actual moments.

Panel A. Parameter Estimates

α σ ρ γ φ p̄/k∗ s× 1000

Private firms

0.7871 0.3633 0.7778 0.7065 0.1546 0.6262 –

(0.0065) (0.0064) (0.0062) (0.1312) (0.0106) (0.0330)

Panel B. 14 Moments Estimation

Actual moments Simulated moments t−stats.

Average investment i/k 0.1241 0.1047 −1.6046

Variance of investment 0.0079 0.0080 0.0840

Serial correlation of investment 0.4788 0.6140 2.1610

Average profits π/k 0.1225 0.1534 2.4709

Variance of profits 0.0035 0.0040 1.1850

Serial correlation of profits 0.6435 0.6937 0.2092

Average dividends div/k 0.0232 0.0401 6.1310

Variance of dividends 0.0014 0.0018 1.5552

Average equity issuance e/k 0.0209 0.0158 −2.6382

Variance of equity issuance 0.0033 0.0042 1.8173

Average leverage d/k 0.2591 0.2854 2.4543

Variance of leverage 0.0261 0.0081 −5.0351

Average cash c/k, conditional on c > 0 0.0746 0.0628 −2.0908

Variance of cash 0.0026 0.0021 −0.2967
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Table 1.13: Simulated Moments Estimation (Public Firms without Agency)

This table reports estimated parameters and moments using SMM on the sample of U.S. public firms. The
sample period is from 2001 to 2013. The model contains no agency, i.e., b = 0, s = 0, β = 1. Panel A shows
parameter estimates, with standard errors in parentheses. α is the curvature of profit function, zkα. σ is the
standard deviation of ln z. ρ is the serial correlation of ln z. γ is the quadratic adjustment cost parameter. φ
is the linear cost of external equity. p̄/k∗ reflects the upper bound limit on debt as a ratio of the steady state
capital stock. Panel B shows the 14 moments used in the SMM estimation. Calculations of actual moments
are based on the samples of U.S. public firms from Compustat Annual Industrial Files, and ExecuComp.
Simulated moments are computed from data simulated from the model using parameter values in Panel A.
Panel B also presents the t-statistics for the differences between the simulated and actual moments.

Panel A. Parameter Estimates

α σ ρ γ φ p̄/k∗ s× 1000

Public firms

0.8230 0.2860 0.7546 0.4567 0.0989 0.5054 –

(0.0037) (0.0058) (0.0030) (0.0214) (0.0035) (0.0214)

Panel B. 14 Moments Estimation

Actual moments Simulated moments t−stats.

Average investment i/k 0.1136 0.1177 0.9799

Variance of investment 0.0043 0.0068 1.5703

Serial correlation of investment 0.3936 0.5857 4.1837

Average profits π/k 0.1408 0.1758 6.3909

Variance of profits 0.0045 0.0055 1.3897

Serial correlation of profits 0.5313 0.6861 2.6573

Average dividends div/k 0.0450 0.0416 −1.0583

Variance of dividends 0.0020 0.0019 −0.3826

Average equity issuance e/k 0.0211 0.0151 −2.9989

Variance of equity issuance 0.0018 0.0020 1.0029

Average leverage d/k 0.1777 0.1975 1.8453

Variance of leverage 0.0074 0.0049 −4.3114

Average cash c/k, conditional on c > 0 0.1890 0.0744 −9.9442

Variance of cash 0.0066 0.0063 −0.4986
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Table 1.14: Simulated Moments Estimation (Private Firms with Quadratic Cost of Eq-
uity)

This table reports estimated parameters and moments using SMM on the sample of U.S. private firms. The
sample period is from 2001 to 2013. The model contains a linear-quadratic cost of equity c(e) = φ1e+ φ2e

2.
Panel A shows parameter estimates, with standard errors in parentheses. α is the curvature of profit function,
zkα. σ is the standard deviation of ln z. ρ is the serial correlation of ln z. γ is the quadratic adjustment cost
parameter. φ is the linear cost of external equity. p̄/k∗ reflects the upper bound limit on debt as a ratio of
the steady state capital stock. s is the cash diversion parameter. Panel B shows the 14 moments used in
the SMM estimation. Calculations of actual moments are based on the samples of U.S. public firms from
Compustat Annual Industrial Files, and ExecuComp. Simulated moments are computed from data simulated
from the model using parameter values in Panel A. Panel B also presents the t-statistics for the differences
between the simulated and actual moments.

Panel A. Parameter Estimates

α σ ρ γ φ1 p̄/k∗ s× 1000 φ2 × 1000

Private

0.7664 0.3895 0.7081 0.4965 0.0832 0.5945 0.2243 0.0161

(0.0301) (0.0108) (0.0090) (0.0413) (0.0157) (0.1011) (0.4515) (0.0110)

Panel B. 14 Moments Estimation

Actual moments Simulated moments t−stats.

Average investment i/k 0.1241 0.1168 −0.9849

Variance of investment 0.0079 0.0092 0.8804

Serial correlation of investment 0.4788 0.5277 0.7822

Average profits π/k 0.1225 0.1537 2.4973

Variance of profits 0.0035 0.0038 0.5425

Serial correlation of profits 0.6435 0.6163 −0.1137

Average dividends div/k 0.0232 0.0342 3.9829

Variance of dividends 0.0014 0.0015 0.7329

Average equity issuance e/k 0.0209 0.0214 0.2547

Variance of equity issuance 0.0033 0.0028 −1.0442

Average leverage d/k 0.2591 0.2646 0.5146

Variance of leverage 0.0261 0.0039 −4.2156

Average cash c/k, conditional on c > 0 0.0746 0.0730 −0.2896

Variance of cash 0.0026 0.0035 0.4747
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Table 1.15: Simulated Moments Estimation (Public Firms with Quadratic Cost of Eq-
uity)

This table reports estimated parameters and moments using SMM on the sample of U.S. public firms. The
sample period is from 2001 to 2013. The model contains a linear-quadratic cost of equity c(e) = φ1e+ φ2e

2.
Panel A shows parameter estimates, with standard errors in parentheses. α is the curvature of profit function,
zkα. σ is the standard deviation of ln z. ρ is the serial correlation of ln z. γ is the quadratic adjustment cost
parameter. φ is the linear cost of external equity. p̄/k∗ reflects the upper bound limit on debt as a ratio of
the steady state capital stock. s is the cash diversion parameter. Panel B shows the 14 moments used in the
SMM estimation. Calculations of actual moments are based on the sample of U.S. private firms from Capital
IQ. Simulated moments are computed from data simulated from the model using parameter values in Panel
A. Panel B also presents the t-statistics for the differences between the simulated and actual moments.

Panel A. Parameter Estimates

α σ ρ γ φ1 p̄/k∗ s× 1000 φ2 × 1000

Public

0.7918 0.3113 0.7540 0.8019 0.0404 0.6901 0.7347 0.0033

(0.0088) (0.0054) (0.0077) (0.0223) (0.0058) (0.0250) (0.0142) (0.0010)

Panel B. 14 Moments Estimation

Actual moments Simulated moments t−stats.

Average investment i/k 0.1136 0.1018 −1.5806

Variance of investment 0.0043 0.0048 0.9525

Serial correlation of investment 0.3936 0.5849 4.1654

Average profits π/k 0.1408 0.1495 1.5797

Variance of profits 0.0045 0.0045 −0.0796

Serial correlation of profits 0.5313 0.6765 2.4928

Average dividends div/k 0.0450 0.0445 −0.1686

Variance of dividends 0.0020 0.0015 −1.3039

Average equity issuance e/k 0.0211 0.0154 −2.8469

Variance of equity issuance 0.0018 0.0019 0.4347

Average leverage d/k 0.1777 0.1865 0.8148

Variance of leverage 0.0074 0.0081 1.2163

Average cash c/k, conditional on c > 0 0.1890 0.1871 −0.1680

Variance of cash 0.0066 0.0044 −4.0021
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Table 1.16: Changes of Tobin’s q in different transitions

This table presents the percentage changes in Tobin’s q for transitions of different firms. The simulation of
the private firm with public σ uses the estimate of σ in Table 1.6 and uses the remaining parameter estimates
in Table 1.5. The simulation of the private firm with public γ uses the estimate of γ in Table 1.6 and uses the
remaining parameter estimates in Table 1.5. The simulation of the private firm with public σ and γ uses the
estimates of σ and γ in Table 1.6 and uses the remaining parameter estimates in Table 1.5. The simulation
of the public firm uses all estimates in Table 1.6.

Transitions of different firms Percentage changes in Tobin’s q

Private firm with public σ “go public” −11.97%

Private firm with public γ “go public” −12.78%

Private firm with public σ and γ “go public” −10.46%

Public firm “go private” +15.46%
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Chapter 2

The Agency Costs of Public

Ownership: Evidence from

Acquisitions by Private Firms

joint with Andrey Golubov

We provide the first evidence on value creation in acquisitions by private firms. Acquiring firm

ownership type has strong effects on post-takeover performance. Private bidders experience 16-

20 per cent greater operating performance improvements following acquisitions relative to public

firms. This difference is not due to differences in target types, merger accounting, private equity

ownership or subsequent listing of some private firms. Further analysis of governance arrangements

allows us to attribute this effect to lower agency costs/better incentive alignment in private firms.

Overall, not only do private firms pay lower prices for target firm assets, they also operate them

more efficiently.

2.1 Introduction

Corporate takeovers are among the largest forms of corporate investment that a firm may undertake.

However, economists have long worried that agency conflicts between managers and shareholders

may distort managerial incentives and eventually lead to value-destroying investments, such as ac-

quisitions (see Berle and Means 1932; Jensen and Meckling 1976; Jensen 1986; Stein 1989; Stulz
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1990). The extant empirical evidence shows that shareholders of public acquiring firms earn, on av-

erage, close-to-zero and often negative abnormal returns around the time of takeover announcement,

and that the projected operational efficiencies between the merging firms often fail to materialize.1

Would takeovers benefit acquirers in the absence of agency conflicts? The empirical evidence on

this question is scarce. The main challenge is to observe an acquiring firm’s performance following a

takeover in an environment with few agency conflicts. To address this difficulty, we take advantage

of a comprehensive dataset of private acquiring firms. We use large private acquirers as a plausible

counterfactual for how public firms would have performed in the absence of agency conflicts. As

predicted by Jensen and Meckling (1976), the key assumption is that, on average, private firms

face fewer agency problems, since private firms typically operate under concentrated ownership and

control. This encourages private firms’ owners to monitor the management more closely to ensure

shareholder value maximization. Thus, private firms should be less affected by agency problems

compared to public firms, which, in turn, should have a positive impact on their acquisition decisions.

Using a dataset covering both public and large private firms in the U.S., we examine differences

in post-takeover performance between these two types of acquirers. In the absence of stock price

data for private firms, we focus on real operational performance improvements. In addition to the

agency cost dimension, private acquirers are of great interest in their own right, as the existing

literature on value creation in mergers and acquisitions (M&A) is silent on acquisitions by private

acquirers due to obvious data limitations.

While the data on private firms are generally unavailable, we take advantage of the fact that

certain private firms are required to disclose their financials to the U.S. Securities and Exchange

Commission (SEC) because of the size of their assets or because they have publicly traded debt.

Although not representative of a typical private firm, these private firms are observably compara-

ble to public firms in terms of size and information availability through 10-K filings. Therefore,

ownership and control is the main source of differences between public and private bidders in our

sample.

Our analysis is based on a sample of 6,345 acquisition deals over the period 1997-2010 drawn

from Capital IQ, which provides both transaction data as well as the firms’ financials. Of these deals,

1Many recent papers provide abnormal return estimates for takeover announcements, including Fuller, Netter, and
Stegemoller (2002), Moeller, Schlingemann, and Stulz (2004, 2005), Masulis, Wang, and Xie (2007), and Golubov,
Yawson, and Zhang (2015). See also the review paper by Betton, Eckbo, and Thorburn (2008).
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1,032 were conducted by private bidders and the remaining 5,313 by public bidders. We find that,

on average, private bidders experience significantly greater operating performance improvements.

Public acquirers increase their return on assets (ROA) by 1.69%, 2.52%, and 2.62%, in the first

one, two, and three years after the deal completion, respectively. In contrast, private acquirers

experience growth in ROA of 15.85%, 18.12%, and 19.24% over the same one, two, and three year

periods following deal completion. Asset utilization, as measured by asset turnover (ATO) also

improves significantly more for private bidders.

Next, we perform regression analysis to show that an acquirer’s listing status rather than ob-

servable differences in targets or deal types explain the differences in operating performance im-

provements. In the baseline model, we regress the percentage change in the return on assets (ROA)

and asset turnover (ATO) on an indicator for private bidders and controls for acquiring firms’ pre-

deal characteristics, bid attributes, as well as year and industry fixed effects (defined by three-digit

SIC code). The results confirm that private acquirers have significantly greater increases in ROA

and ATO one, two, and three years after the deal. For example, private acquirers realize a 16.0%

additional increase in ROA during the year after the acquisition, an 18.1% incremental increase in

ROA two years after the acquisition, and a 16.2% incremental increase in ROA in the three years

after the acquisition, as compared to to public acquirers. We find that private acquirers achieve

additional increases in ROA and ATO after the deal relative to their public counterparts even af-

ter controlling for the acquiring firm’s growth opportunities (age), target firm types (public versus

private), relative deal size, industry relatedness, and hostility. These results are consistent with our

conjecture that private bidders are subject to fewer agency conflicts, leading to better investment

decisions.

We further investigate several alternative explanations for the private bidder effect. Private

bidders could be going after targets with higher levels of ROA or ATO than target firms acquired by

public firms, resulting in greater combined firm profitability. This does not appear to be the case. In

a subsample of deals where the target firms’ financials are available, we show that targets of private

bidders are not more profitable than those of public bidders.2 Another potential explanation has

to do with merger accounting. If public bidders pay higher prices for target firm assets (as shown

2In addition, if targets of private bidders were more profitable, this would be reflected in higher prices paid for
those assets. In fact, we find the opposite.

43



by Bargeron, Schlingemann, Stulz, and Zutter (2008) for public targets), then more accounting

goodwill is created in acquisitions by public firms, resulting in a higher enlarged book value of

assets of the combined firm. Holding cashflows constant, a larger denominator in ROA and ATO

ratios would lead to smaller post-deal ROA figures for public bidders. We examine transaction

multiples (EV/Book, EV/Sales, EV/EBITDA) paid by private versus public bidders, and find that

private bidders, indeed, pay lower prices for target firm assets. However, we show similar private

bidder effects on post-takeover performance when using changes in return on sales (ROS) - a measure

of profitability that is free from merger accounting effects. Finally, private acquirers could be going

public following acquisitions. If so, greater operating performance improvements of private bidders

could be due to IPO-enabled opportunities and not due to better acquisition decisions. Nevertheless,

we show that the results continue to hold when we exclude firms that change their listing status in

the post-acquisition period.3

Finally, we investigate whether the private bidder effect can, indeed, be attributed to differences

in agency costs/incentive alignment between public and private firms. First, looking within pub-

lic firms, we find that public acquirers with higher insider ownership (potentially better-governed

firms) realize higher gains in operating profitability after the deal than public acquirers with lower

insider ownership (potentially poorly-governed firms). We also find that the difference in operating

performance improvements within public acquirers of different insider ownership levels is smaller

than that between public and private acquirers. Thus, differences in agency problems are greater

between public and private firms than within public firms, consistent with Gao et al. (2013). Sec-

ond, we compare governance arrangements of public and private firms and investigate whether these

differences can account for the private bidder effect. We take advantage of Capital IQ’s coverage of

antitakeover defences for both public and private firms.4 Private bidders employ significantly fewer

3Note that, to the extent that private firms are not subject to capital market pressures that put emphasis on
short-term profitability as much as public firms are, private firms are more likely to undertake deals that result in
long-term value creation at the expense of immediate effects on earnings. At the same time, public firms may be
coerced into deals that result in near-term improvements in profitability. If this is the case, our analysis focusing
on the first three years following the deal will not capture these long-run differences. This biases us against finding
greater operating performance improvements for private bidders.

4While titled ”Takeover Defences” in Capital IQ, this variable captures limitations to shareholder control more
broadly. In addition to standard antitakeover provisions such as poison pills and classified boards, this index captures
such limitations/enhancements of shareholder rights as cumulative voting for board seats, causes for director removal,
and limits to amend the corporate charter and bylaws, among others. While antitakeover provisions may be less
relevant for a private firm given its concentrated ownership structure, the use of these provisions may convey general
attitude of the firm and its management towards shareholder value maximization.
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provisions limiting shareholder control. When we match public and private bidders on the basis of

these provisions, we find that private acquirers perform similarly to public acquirers.

This paper contributes to the M&A literature by providing the first evidence on value creation by

private acquirers. Our results thus complement prior research that was limited to public acquirers.5

In doing so, we also reaffirm one of the major reasons for poor performance of acquiring firms

proposed in the literature, namely the agency problem (see, e.g., Masulis et al. (2007), Moeller

et al. (2004)). Moreover, our findings help interpret some of the prior results in this literature. In

particular, Bargeron et al. (2008) show that private operating firms pay lower premia relative to

public bidders, a result we confirm in a broader sample of deals using transaction multiples. There

are two possibilities: either private firms are more disciplined due to better incentive alignment, or

they simply enter deals with lower synergy gains that would naturally warrant lower prices. Our

results on greater operating performance improvements suggest it is the former case, and further

demonstrate that, not only private bidders pay lower prices for target firm assets, they also operate

those assets more efficiently. Finally, our paper contributes to the nascent literature in corporate

finance that studies the characteristics of private firms (Brav (2009), Saunders and Steffen (2011),

Michaely and Roberts (2012), Gao et al. (2013), Asker, Farre-Mensa, and Ljungqvist (2015), Xiong

(2015)). We expand this set of studies by providing new evidence on the effect of private ownership

on takeover efficiency gains, and, by extension, on the quality of investment decisions more broadly.

The rest of the paper proceeds as follows. Section 2 reviews related literature. Section 3 describes

our sample and measures of operating performance improvements. Main results are presented in

Section 4. We investigate the agency cost channel in Section 5. Finally, Section 6 concludes.

2.2 Literature Review

There is a large literature examining takeover gains to acquiring firms, though virtually all papers

are limited to studying public acquirers and use abnormal stock returns to measure takeover gains

(see Betton et al. (2008) for a complete summary of the literature). In general, evidence on the

5The only exception is a study by Maksimovic et al. (2013) who use plant-level data for U.S. manufacturing
firms to study public and private firm participation in merger waves. They show, among, others, that productivity
gains (measured by total factor productivity) following plant acquisitions are greater when the buyer is public. Our
results are not necessarily in conflict, because i) our sample is not limited to manufacturing firms, and ii) we measure
efficiency gains as changes in overall operating profitability at the firm level, which takes account of various expenses
not captured in total factor productivity.
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ability of acquiring firms to generate value through takeovers has been mixed. Fuller et al. (2002)

study abnormal returns for public firms that acquired five or more targets within a three-year

period, showing that public acquirers gain when buying a private or subsidiary firm, but lose or

break-even when buying a public firm. In a sample of acquisitions by public firms from 1980 to

2001, Moeller et al. (2005) show that acquiring-firm shareholders lose $25.2 million on average upon

announcement. Moeller et al. (2004) show that returns to public bidders decline with the size

of the bidder, a result they attribute to greater agency problems/weaker incentive alignment at

larger firms. Along these lines, Masulis et al. (2007) show that poorly governed public bidders –

as measured by their use of antitakeover provisions – exhibit lower returns than better governed

bidders. Since private firms tend to be smaller and use fewer provisions limiting shareholder control,

the classic agency view would predict that private bidders should make better M&A decisions.

In the voluminous M&A literature, only two papers have touched upon private acquirers. Barg-

eron et al. (2008) investigate all-cash takeovers of U.S. public targets by private and public bidders

from 1990 to 2005. They find that private equity bidders pay 63% lower premiums relative to

public bidders, and that private operating companies (the focus of our paper) pay 14% lower pre-

miums relative to public firms. Our paper differs in that we study actual efficiency gains realized

in takeovers by private firms, and that our sample is not limited to public targets. Maksimovic

et al. (2013) study a sample of acquisitions by manufacturing firms in the U.S. using plant-level

data from the Annual Survey of Manufactures. They find that productivity gains, measured by

total factor productivity, are greater when the buyer is a public firm. Our sample is not limited to

manufacturing firms, and our measures of efficiency gains take into account overall profitability at

the firm level.

We also join a small but growing literature that studies private companies. Sheen (2012) and

Asker et al. (2015) find that private firms invest more and are more responsive to investment

opportunities. Gilje and Taillard (2016) examine a unique dataset of U.S. natural gas producers

and show that investment by private firms react less to changes in natural gas prices. Brav (2009)

and Saunders and Steffen (2011) investigate the financial policies of private and public firms in

the U.K. and find that private firms face higher costs of external finance. Michaely and Roberts

(2012) study dividend policies of public and private firms in the U.K. and find that private firms

smooth dividends significantly less than public firms. Gao et al. (2013) shows that private firms
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hold, on average, about half as much cash as public firms do. If public firms acquire more to take

advantage of their cash holdings rather than to realize synergies, as predicted by Jensen (1986),

then we would expect that public acquirers experience lower operating profitability than private

acquirers after corporate takeovers. Xiong (2015) quantifies the effects of agency and financing on

large private firms using a structural estimation approach. He finds that large private firms face

fewer agency problems than their public counterparts. This evidence supports the idea, on which

we base our empirical strategy, that the performance of large private acquirers can serve as plausible

counterfactual for public acquiring firms.

2.3 Data and Basic Statistics

2.3.1 The sample

Our primary data source is the Capital IQ database. Starting from the late-1990s, Capital IQ

provides data on U.S. firms’ M&A activity and financial information with a similar level of detail

as provided by SDC Mergers and Acquisitions Database and Compustat for public firms. We start

with U.S. public firms traded on the NYSE, Nasdaq, or Amex. A private firm is required not

to have shares traded on any major stock exchange or OTC market. In Capital IQ, private firm

observations mainly come from Form 10-K and from Form S-1. In U.S., firms have to file financial

reports with the Securities and Exchange Commission (SEC) requires, if they have $10 million or

more in total assets and 500 or more shareholders (2,000 shareholders since April 2012), or if they

list their securities with the SEC, like public debt. Capital IQ collects private firms’ financial data

from the SEC through 10-K or S-1. In our final sample, data for most private firms (96%) come

form 10-K, and the remainder (4%) comes from S-1. Most private firms in the sample are large

or have access to public debt. Although they are not representative of a typical private firm, this

makes them comparable to public firms in terms of size, disclosure requirements and information

availability.

We collect the sample of U.S. mergers and acquisitions from Capital IQ. M&A data from Capital

IQ, in particular, data on leveraged buyouts, have been used in a recent study by Axelson, Jenkinson,

Stromberg, and Wesibach (2013). Following the literature, we collect all completed transactions for

the period 1997 to 2010 (to allow for 3 years worth of post-acquisition performance data) in which
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the acquirer owns 100% of the shares of the target after the deal. We exclude all deals with non-

operating targets, with missing deal values, and where the bidder is a group of investors. We further

remove all regulated or financial bidders with SIC code between 4900 and 4999 or between 6000 and

6999. Since our main variable of interest requires the operating performance before the deal to be

available, we require all acquirers to have financial data in the year prior to the deal. The resulting

sample consists of 8,760 deals involving a public bidder and 1,176 deals by private bidders.

Since a private bidder does not have publicly traded equity to offer, it is not surprising that most

acquisitions by private bidders are cash deals. In the initial sample, more than 90% of acquisitions

by private bidders are all-cash deals. In contrast, about 40% of public bidders use all-stock payment

or mixed offers. To obtain a sample where deals are most comparable between public and private

acquirers, we exclude all non-cash deals. Excluding non-cash deals results in a final sample of 6,345

deals where 5,313 deals involve a public bidder and 1,032 deals by private bidders.

Table 2.2 reports the distribution of the number and the aggregate value of the transactions

measured in 2009 purchasing power through time. In total, public firms participate more than

private firms as buyers of assets in mergers and acquisitions. Among all deals, 83% of the deals

involve a public bidder, with 17% deals involving a private bidder. In contrast, most target firms are

private. The fraction of acquisitions each year made by private firms is highest from 2005 to 2007.

The aggregate deal values by private bidders are much larger in 2000, 2004, and 2009 compared to

any other year.

2.3.2 Summary statistics

We collect all financial performance measures and deal characteristics from Capital IQ. We focus

on bidder and deal characteristics that both empirical and theoretical literature have found to

be important. Panel A of Table 2.3 compares bidder characteristics between public and private

acquirers for one year before the deal completion.6 The first two variables are total assets and

operating income measured in CPI-adjusted 2009 dollars. It is not surprising that public bidders

are larger than their private counterparts in total assets and operating income. We next consider

a measure of leverage equal to the ratio of the book value of debt to total assets. We find that

6It is interesting to also compare the characteristics of target firms. However, financial information for target firms
is limited, because most targets are relatively small private that are not required to disclose to the SEC. Nevertheless,
below we will investigate target firm profitability in a subsample of deals.
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private acquirers are much more levered than public acquirers. Consistent with Gao et al. (2013),

we also find that public bidders hold, on average, about 50% more cash than private bidders do.

As suggested by Jensen (1986), companies with substantial cash flows and low leverage ratio are

prone to agency problems of free cash flow, and thus managers of firms with large free cash flows

are more likely to undertake inefficient or even value-destroying corporate takeovers.

Private bidders tend to be younger firms, with significantly lower firm age compared to public

bidders. Private bidders also have fewer industry segments than public bidders. On average, a

private bidder has 1.81 industry segments, whereas an average public bidder has 3.43 segments.

There is no significant difference in the ratios of tangible assets to total assets (Tangibility), capital

expenditure (CAPEX/Total assets), and one year percentage change in total revenue (Sales growth)

between public and private bidders. However, the average public bidder spends 3.2% of capital on

R&D, substantially higher than 1.2% of the average private bidder.

Panel B of Table 2.3 reports several deal characteristics, which are also obtained from Capital IQ.

We find no statistical difference in the mean dollar value of the deals measured in CPI-adjusted 2009

dollars for public acquiring firms relative to private acquiring firms. In other words, the transaction

sizes are similar across public and private bidders. The proportion of hostile acquisitions is greater

when a bidder is public than when a bidder is private, although the difference is not statistically

significant. Public bidders are less likely to be involved in solicited deals than private bidders. A

large fraction of targets consist of firms with a two-digit SIC code other than that of the bidder,

but that fraction is similar when bidders are public or private.

Finally, we compare our sample bidders to the full population of firms in Capital IQ (public

and private, respectively). We remove observations with missing SIC codes, zero or negative total

assets and gross capital stock. Following the literature, we also exclude all financial or regulated

firms with SIC codes between 4900-4999 and between 6000-6999. These screens result in a final

sample of 23,286 firm-year observations for 2,189 public firms and 9,920 firm-year observations

for 3,283 private firms, over the period from 1997 to 2010. Table 2.4 reports mean values for

firm characteristics for bidders and the full population. For both public and private companies,

almost every firm characteristics is significantly different between bidders and the average firms.

On average, a bidder is a much larger firm in terms of total assets and operating income. Typically,

a bidder firm tends to be older and have more industry segments than the average firm. We also
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find that the average firm holds more cash, owns more net property, plant and equipment, invests

more, and spends more on its research and development than bidding firms do. However, private

bidders rely less on debt compared to all private firms, while public bidders rely slightly more on

debt relative to all public

2.4 Main Results

In this section, we investigate the differences in post-acquisition operating performance improve-

ments between public and private acquiring firms. We focus on operating performance during

the first three years after the deal for all bidding firms with post-deal financial information, since

market-based valuations for private firms are not available. We first explore these characteristics at

the univariate level and then continue with regression analysis.

2.4.1 Univariate comparisons across bidder types

Our main measure of operating performance is return on assets (ROA): operating income before

depreciation divided by total assets. Operating income captures the cashflows of the underlying

business and is not affected by differences in capital structure, taxes, and depreciation policy. Scaling

by total assets partially controls for divestitures and differences in growth and size. In a loose sense,

ROA can be interpreted as measuring the efficiency with which the acquiring firms use a given

amount of assets, and changes in ROA can be interpreted as improvements in this efficiency. As an

additional measure of efficiency, we look at asset turnover (ATO), defined as sales divided by total

assets. This ratio captures the efficiency with which the firm is using its assets to generate revenue,

and the post-takeover changes measure improvements in productive asset utilization. We will also

examine return on sales (ROS) in our later analysis.

Following Kaplan (1989) and Maksimovic et al. (2013), we examine operating performance

during the first three years after corporate takeovers. We measure the annual percentage changes

in the variables in the first three years after the deal completion (years +1, +2, +3) relative to the

last year before the deal completion (year −1).7 Results for year 0, when the deal is completed, are

7We use percentage changes in our performance measures to facilitate interpretation and to make economic magni-
tude of the results readily apparent. This is consistent with literature focusing on operating performance improvements
following buyouts (e.g. Kaplan (1989) and Guo, Hotchkiss, and Song (2011)). Our conclusions are the same when
using percentage point (unscaled) changes in ROA and ATO. These results are available upon request.

50



not presented because they are difficult to interpret as pre- or post-deal performance. Furthermore,

accounting variables in year 0 maybe inaccurate or biased due to deal-related fees and asset write-

ups.

Table 2.5 summarizes the percentage changes in ROA and ATO. During the first three years,

ROAs of public bidders on average grow by 1.69%, 2.52%, and 2.62%, while ROAs of private bidders

improve by 15.85%, 18.12%, and 19.24%. Turning to ATO, mean increases for public bidders are

1.13%, 1.91%, and 2.49%, in years +1, +2, +3 in comparison with year −1. These increases

are significantly greater for private bidders: 9.49%, 13.98%, and 13.53% for years +1, +2, +3,

respectively. The differences between public and private firm improvements in ROA and ATO are

large and statistically significant at the 1% level across all years. Private bidders exhibit incremental

14-16% improvements in ROA, and additional 8-11% increases in ATO. One may argue that private

bidders could simply by going after more profitable targets, thereby resulting in higher combined

firm profitability. However, this is likely to be offset by the higher asset base of the combined

firm due to higher prices paid for more profitable assets. Moreover, we will show later that, for a

subsample of deals where the target firm financials are available, firms targeted by private bidders

are not more profitable that those targeted by public bidders.

We also investigate whether private firms in general exhibit higher levels of ROA and ATO

growth than public firms do. For this analysis, we focus on the entire population of private firms

in Capital IQ and use both the full sample and a matched sample of public firms. Following the

literature such as Gao et al. (2013) and Asker et al. (2015), we match private and public firms with

replacement based on size and industry. For each private firm, we match a public firm closest in

size (total assets) and in the same industry (defined by 3 digit SIC code). If no match is found, we

discard the observation from the sample. After matching, the sample contains 9,490 observations for

2,189 public firms and an equal number of observations for 3,283 private firms. We have a sample of

all public firms collected from Capital IQ and a sample of matched public firms. Then we compare

growth in operating performance between private and public firms one, two, and three years in the

future. Table 2.6 presents these results. ROA growth is actually lower private firms than for public

firms in Capital IQ. There is no significant differences between private and public firms in terms of

percentage changes in ATO, except for year +3 when the entire population of public firms is used.

Thus, when looking at the entire population, we do not find consistent evidence of inferior operating
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performance of public firms relative to private firms. Hence, our results on the higher changes in

operating performance for private bidders can be more readily attributed to acquisitions.

2.4.2 Baseline regressions

The univariate comparisons provide evidence that private acquiring firms are more successful in

generating cash flows than their public counterparts after acquisitions. To investigate whether

firm’s listing status indeed accounts for these differences between public and private acquirers we

conduct regression analysis that controls for main observable differences in deal types and bidder

attributes. We first estimate a regression of the changes in ROA on the private bidder indicator

and a set of controls. We run the following regression model:

∆ROA(−1,+j) = α+ β1PrivateBidder + β2ROA+ β3Log(revenue) + βX ′

+IndustryFEs+ Y earFE, j = 1, 2, 3

(2.1)

The dependent variables are percentage changes in ROA for acquirers using three windows,

(−1,+1), (−1,+2), and (−1,+3), with year 0 being the transaction year. ROA(−1,+1) is the per-

centage changes in return on assets from t−1 to t+1. Similarly, ∆ROA(−1,+2) and ∆ROA(−1,+3)

measure the percentage changes in return on assets from t − 1 to t + 2 and from t − 1 to t + 3.

The variable PrivateBidder is an indicator variable which is equal to one if the bidder is a private

firm, and zero otherwise. Variables ROA and Log(revenue) are return on assets and the natural

logarithm of total revenue for acquiring firms in t − 1 that control for the starting level of per-

formance and the size effect. Vector X ′ contains additional bidder and deal characteristics found

important by prior literature. Industry (based on three-digit SIC) fixed effects (FEs) and year FEs

are included to control for the effect of time-invariant industry effects or year-specific variation in

operating performance changes. The coefficient on PrivateBidder, β1, is of interest.

Table 2.7 shows that on average private acquiring firms experience higher growth in future

profitability than public acquiring firms in terms of ROA. The coefficient on PrivateBidder, the

indicator for whether the bidder is private, is positive and significant at the 1% level for all three post-

takeover years. Private acquirers realize an incremental 16.0% increase in ROA during the year after

the acquisition, 18.1% two years after the acquisition, and 16.2% three years after the acquisition

compared to public acquirers. We also find that the coefficients on ROA and Log(revenue) are
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significant at the 1% level in all columns, suggesting a negative impact of the bidder’s pre-deal level

of operating performance and size on subsequent improvements. The negative effect of size on post-

takeover performance is consistent with evidence in Moeller et al. (2004) based on announcement

period returns.

Table 2.7 also reports the regression estimates for ∆ ATO as the measure of operating perfor-

mance improvement. Again, we find that private acquirers realize greater improvements in ATO

than public acquirers. The coefficients on PrivateBidder are positive and statistically significant

at the 1% level in years +1 and +2, and at the 5% level in year +3. The incremental improvements

in ATO are on the order of 8-11%. The coefficients on ATO and Log(revenue) are negative and

significant in all of our specifications, consistent with the regression estimates using ROA as the

performance measure.

Overall, there is strong evidence that acquiring firm ownership type strongly affects post-takeover

performance. This results holds after controlling for numerous potential confounding effects, such as

differences in growth opportunities (firm age), deal size (relative size), and target type (private tar-

gets). So far our results are consistent with the notion that private bidders make better acquisition

decisions, as predicted by classic agency theory. In the following sections we will explore robustness

of this finding, possible mechanical explanations, as well as the hypothesized agency channel behind

this association.

2.4.3 Possible explanations

So far we find higher improvements in ROA and ATO for private bidders following takeovers. One

possible explanation is that private acquirers simply pick targets with higher levels of operating

performance. Note that we compare pre-deal operating results of the bidder with the post-deal

operating results of the combined firm assets. That is, private bidders go after target firms with

higher levels or growth in ROA or ATO than target firms acquired by public firms. To investigate

this concern, we examine target firms’ pre-deal performance. However, this analysis is limited to a

subsample of target firms with financial information available from Capital IQ, because most target

firms are private and small. We measure the level as the well as the percentage changes of the target

firm’s ROA and ATO in the last fiscal year prior to deal completion (relative to two years prior in

the case of changes). Table 2.8 reports target’s pre-deal performance. We find that public acquirers
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pick target firms that have higher somewhat lower levels (Panel A) and growth rates (Panel B) in

ROA, although the differences are not statistically significant. This suggests that, if anything, our

results are biased against finding greater performance improvements for private bidders. There are

no discernible differences in levels and growth rates of ATO. Another way to assess whether targets

of private bidders are more profitable is to examine prices paid for those assets. If targets acquired

by private bidders are more profitable, one would expect higher prices paid for those assets. Panel

C examines mean and median transaction multiples paid by public and private bidders. We use deal

value to total assets, deal value to sales, and deal value to operating income before depreciation.

These multiples approximate price-to-book, EV/Sales and EV/EBITDA valuation multiples. We

find that private bidders consistently pay lower prices for their targets: all transaction multiples

are significantly lower for targets acquired by private firms. This result confirms the findings of

Bargeron et al. (2008) who find that private bidders pay lower bid premiums for comparable public

targets. Overall, there is no evidence that targets of private bidders are more profitable, ruling out

this as a possible explanation for better post-takeover performance of private firms.

Another potential explanation has to do with merger accounting. Under U.S. Generally Accepted

Accounting Principles (GAAP),the bidder has to account for the entire purchase price on its balance

sheet. Any value in excess of the (stepped-up) value of identifiable assets is recognized as goodwill.8

If public bidders pay higher prices (as we have shown above), then more accounting goodwill is

created, resulting in a higher accounting asset base for the combined firm. Since we measure ROA

as the ratio to total assets, this can potentially explain why public acquirers have smaller post-deal

ROA and the associated change. To mitigate this measurement concern, we use return on sales

(ROS), as in Custodio (2014) study of the diversification discount. As for ROA, we measure the

annual percentage changes in ROS in the first three years following deal completion (years +1,

+2, +3) relative to the most recent fiscal year prior the deal completion (year −1). Panel A of

Table 2.9 reports univariate analysis, and Panel B the results of regressions analysis this alternative

measure of performance improvements. Our results continue hold. Univariate differences in ROS

improvements are significant at the 1% level for all windows. Similarly, the coefficients on the

PrivateBidder indicator are positive and significant at the 1% level for windows (−1,+1) and

(−1,+2), and at the 5% level for window (−1,+3). The magnitude of the effect is large, with

8This is also the case under International Financial Reporting Standards (IFRS).
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7-10% greater improvements in profit margins for private bidders. Therefore, merger accounting

effects cannot be the explanation behind better ROA and ATO for private bidders.

Successful acquirers may change their listing status after the acquisition. For example, a suc-

cessful private acquirer may go public after the deal. If so, higher future profitability of private

acquirers may benefit from IPO and subsequent infusion of capital to fund growth, not from merg-

ers and acquisitions. In the sample, only 127 (10.8%) private acquirers go public within 3 years

after the deal, and no public acquirer goes private within 3 years after the deal. We eliminate

these bidders from the sample and rerun the regressions. The results are shown in Panel A of Ta-

ble 2.10.9 The coefficients on PrivateBidder remain positive and significant at the 1% level across

all specifications, with magnitudes comparable to those in prior analysis.

We further examine the organizational form of private bidders in our sample. First, we distin-

guish between independent private firms and those whose ultimate parent is a listed firm. We find

that 25% of private bidders in our sample have public firms as their ultimate parents. We then

examine whether these bidders perform any differently to independent private firms (one predic-

tion could be that private firms whose ultimate parents are public may suffer from similar agency

conflicts as their parents). Panel B of Table 2.10 reports the coefficient estimates. The indicator

PublicParent takes the value of one if the bidders is private and its ultimate parent is public, and

zero otherwise. It should therefore be interpreted as interaction effect. Somewhat surprisingly, the

coefficient on this variable is statistically insignificant, suggesting that private firms with public

parents do not perform any differently to independent private firms.

Second, we also investigate whether the private bidder effect is driven by the private equity

ownership model. Capital IQ provides information on whether the firm has received private equity

sponsorship at any point in time. Similar to the public parent analysis, we define an indicator

variable Non−PEBacked that takes the value of one if the bidder is private and has never received

private equity investment, and zero otherwise. Panel C of Table 2.10 reports the estimation results.

We find that private bidders that are not currently under private equity equity ownership and

have never received private equity backing experience the same levels of operating performance

improvements as independently owned private bidders. Overall, the private bidder effect is common

to the private ownership model more broadly.

9We report only the coefficients of interest. The specifications are otherwise identical to those in Table 2.7.
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2.4.4 Endogeneity

Being public or private is, of course, an endogenous decision. The listing status can be correlated

with firm’s financing or investment decisions,10 thus affecting firms’ operating performance. Of

particular concern is a variable that is positively correlated with the propensity to stay private

and, at the same time, positively affects post-takeover operating performance improvements.11 To

mitigate the concern of selection on observables, we employ a propensity score matching procedure

to reduce the potential selection bias. The matching technique we use is a one-to-one nearest

neighbour matching with replacement (Heckman, Ichimura, and Todd (1998)). We start with a

probit regression with the private bidder indicator variable as the dependent variable, using as

explanatory variables the logarithm of total assets, ATO or ROA one year before the deal, and

industry fixed effects. We then use the results from the first-stage probit regression to calculate an

acquiring firm’s propensity scores (i.e., the probability that an acquirer is private, given the set of

observable characteristics). We match each private acquirer with a public acquirer by minimizing

the absolute value of the differences between their propensity scores. The matched sample shrinks

to 1,032 private acquirers firm-year observations and an equal number of public acquirers firm-year

observations.

Table 2.11 presents the results based on our matching procedure. Panel A shows differences in

the performance percentage changes after the deal between private acquirers and their propensity-

score-matched public acquirers. We find that private acquirers improve significantly more in terms

of post-deal ROA and ATO than their matched public acquirers. After matching between samples,

we find that differences are of comparable magnitude to those in the unmatched sample. Panel B

of Table 2.11 shows the regression results for the matched sample. We use the same explanatory

variables as before. The coefficient on the PrivateBidder indicator is positive and significant at

the 1% level for both ROA and ATO across all windows.

It appears that selection on observable characteristics does not bias our results. Of course, it is

still possible that there is an unobserved characteristic that is positively correlated with both private

firm status and post-takeover performance. In the absence of a source of exogenous variation in the

10See, for example, Brav 2009; Asker et al. 2015; Gao et al. 2013.
11Note that if the omitted variable correlated with the propensity to stay private negatively affects post-takeover

value creation, this would bias our results downward, working against our finding of a positive private bidder effect.
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firms’ listing status, we stop short of making strong causal statements. Nevertheless, note that the

typical narrative, whereby high quality firms/assets select into public status, would bias our results

downward - to the extent that asset quality is positively related to gains in takeovers, public firms

would be expected to do better than private firms.

2.5 The Agency Cost Channel

Our results suggest that post-deal operating results of private acquirers are better than public

acquirers. We have examined several possible explanations, such as more profitable target firms,

merger accounting, or benefits of subsequent IPOs.

Why do private acquirers outperform? We have argued that public ownership comes with greater

agency conflicts relative to the more concentrated private ownership. We now investigate directly

whether agency costs are, indeed, behind the private bidder effect.

2.5.1 Evidence for public acquirers

We first examine how, within public firms, different qualities of corporate governance affect the

operating performance after the deal. We use the sample of public acquirers from Capital IQ with

available information on insider ownership. Insider ownership is defined as the percentage equity

ownership of all executive officers and directors. Following Gao et al. (2013), we use this variable

as a possible proxy for corporate governance and agency problems. We sort the sample of public

acquirers based on insider ownership.12

Table 2.12 compares between the subsample with insider ownership in the top quartile and the

subsample with insider ownership in the bottom quartile. Table 2.12 presents percentage changes

in ROA or ATO after the deal across public acquirers with different insider ownership. We find

evidence that public acquirers with insider ownership in the top quartile realize higher gains in

operating profitability after the deal than the public acquirers with insider ownership in the bottom

quartile. For example, the percentage changes in ROA using three windows are 4.70%, 3.79%, and

3.77% in the top quartile, versus 0.21%, 1.35%, and -1.01% in bottom quartile. The differences

are statistically significant. Thus, acquiring firms with higher insider ownership (potentially better-

12We do not conduct a similar analysis on private acquirers, since Capital IQ discloses limited information about
insider ownership for private companies.
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governed firms) achieve better operating results after deals relative to acquiring firms with lower

insider ownership (potentially poorly-governed firms). Note that the difference within public acquir-

ers of different insider ownership (between 2.5% and 4.8%) is smaller than the difference between

public and private acquirers (between 14% and 16%). This may suggest that agency problems are

greater between public and private acquirers than within public acquirers, consistent with Gao et al.

(2013). The results for ATO follow a similar pattern, so we do not discuss them.

2.5.2 Controlling for takeover defenses

Antitakeover provisions reduce the probability of a successful takeover (Field and Karpoff (2002);

Bebchuk, Coates IV, and Subramanian (2007)) and the conflicts between managers and shareholders

are more severe at firms with more antitakeover provisions. Masulis et al. (2007) support ATP value

destruction hypothesis that “Managers protected by more antitakeover provisions are more likely

to indulge in value-destroying acquisitions since they are less likely to be disciplined for taking such

actions by the market for corporate control”.

Capital IQ covers 24 unique antitakeover and corporate governance provisions, from which it

constructs a Takeover Defense Score. This score is a number between 0 and 1 that represents

the ability of a manager protected by antitakeover provisions (ATP) to resist a takeover, where a

higher score indicates stronger takeover defenses. This score can also represent managerial attitude

towards shareholder value maximization more broadly. It is computed by assigning a weight to

each provision, and then averaging together the weights of provisions. This Takeover Defense

Score is similar to Corporate Governance Indices computed in Gompers, Ishii, and Metrick (2003)

and Masulis et al. (2007). We use Takeover Defense Score as another possible proxy for agency

problems in corporate takeovers. Note that most private acquirers in the sample have more than

500 shareholders. Thus, there exists agency problems in these larger private firms due to the

separation of ownership and control. Acquiring firms with similar scores would be expected to face

similar agency problems. If agency is the channel through which private acquirers outperform public

acquirers, we should find no significant differences in the post-takeover performance of public and

private acquirers with similar governance scores.

We collect all acquiring firms with available Takeover Defense Score from Capital IQ. The sample

consists of 911 private and 4,988 public acquirers. Table 2.13 presents the distributions of these
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scores between public and private bidders. In the full sample, the average score of public bidders is

higher than that of private bidders, consistent with that takeover defenses destroy acquisition value

in Masulis et al. (2007). The scores of public and private bidders intersect within the range from

0.15 to 0.51. In the range from 0.15 to 0.51, we employ a matching procedure with replacement

based on Takeover Defense Score and industry to control agency problems between public and

private acquirers. In the sample, for each private acquirer, we match a public acquirer closest in

Takeover Defense Score and in the same industry (defined by 3 digit SIC code). If no match is

found, we discard the observation and look for a match in the following year. After matching, the

sample contains 644 firm-year observations for private acquirers and an equal number of firm-year

observations for public acquirers. Table 2.13 also shows that takeover defense scores distribute

similarly across public and private acquirers after matching.

We conduct similar analysis on our matched sample. Panel A of Table 2.14 shows the differ-

ences in performance percentage changes after the deal between private acquirers and their matched

public acquirers based on Takeover Defense Score. Panel B presents the estimates of our baseline

regressions on the matched sample. Again, we use the same explanatory variables as before. Con-

sistent with our predictions, we find no significant differences in percentage changes in ROA and

ATO between private acquirers and their matched public acquirers. Thus, after controlling for

one dimension of agency conflict/incentive alignment, the operating performance improvements af-

ter takeover deals are similar for public and private acquirers. These results suggest that agency

problems are, indeed, one channel through which private acquirers outperform public acquirers.

2.6 Conclusions

Using a dataset covering large U.S. private acquiring firms, we examine the effect of public versus

private ownership on real post-takeover operational improvements. This comparison allows us to

study the effect of incentive alignment on takeover efficiency gains. Besides, private acquirers are

of great interest in their own right, since all existing evidence on value creation from acquisitions is

limited to public bidders.

Our evidence supports the agency view that private firms should make better investment deci-

sions. We find that, on average, private acquirers experience 16-20 per cent greater operating per-
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formance improvements following takeovers. This effect is not driven by differences in target types,

merger accounting effects, private equity ownership, or benefits of subsequent listing. Further tests

suggest that incentive alignment can, indeed, account for the private bidder effect. Within pub-

lic acquirers, firms with higher insider ownership (potentially better-governed firms) realize higher

gains in operating profitability than those with lower insider ownership (potentially poorly-governed

firms). Across public and private bidders, differences in operating performance improvements dis-

appear in a subsample of public and private firms with similar antitakeover provisions.

Finally, our findings help interpret some of the existing results in the literature. Private bidders

are known to pay lower premiums in acquisitions of public firms (Bargeron et al. (2008)), and we

confirm this result in a broader sample of deals using transaction multiples. This could be due to

discipline coming from stronger incentive alignment in private firms, but lower prices could also

be due to private firms engaging in deals with lower overall synergy gains (perhaps because they

cannot compete for better deals with less financially constrained public bidders). Our results of

greater operating performance improvements (i.e. operating synergies) for private bidders suggest

it is the former effect at play. Overall, not only do private firms pay lower prices for target firm

assets, they also operate those assets more efficiently. This can be due to better target selection

and/or exerting more effort on post-merger integration and subsequent running of the firm.
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Table 2.1: Variable Definitions

Variable Definition

Total assets Capital IQ item Total Assets, reported in CPI-adjusted 2009 millions of
dollars

Operating income Total Revenue less Cost of Goods Sold and Selling General & Admin Exp,
reported in CPI-adjusted 2009 millions of dollars

Book leverage Total Debt scaled by total Assets

Cash Total Cash & ST Investments scaled by total Assets

Age Firm’s age since the year founded

Segment Number of business segments

Tangibility Net property, plant & Equipment scaled by total assets

CAPEX Capital expenditure scaled by total assets

R&D R&D expenditure scaled by total assets

Relative size Deal value scaled by total assets of the bidder

Sale growth Annual increase in total revenue scaled by beginning-of-year Total Revenue

Deal value Total transaction value, reported in CPI-adjusted 2009 millions of dollars

Return on assets (ROA) Operating income scaled by total assets

Asset turnover (ATO) Total revenue scaled by total assets

Return on sales (ROS) Operating income scaled by total revenue
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Table 2.2: Sample Distribution by Bidder Type

The sample includes all Capital IQ completed cash-only mergers and acquisitions announced between 1997
and 2010 that result in 100% ownership by the bidder. The aggregate deal value is in CPI-adjusted 2009
millions of dollars. The sample contains 5,313 deals involving public bidders and 1,032 deals involving private
bidders.

All deals Public bidders Private bidders Private percentage

Year n Deal value n Deal value n Deal value Private Private
($m) ($m) ($m) bidders targets

1997 48 11,013 23 5,528 25 5,451 0.52 0.73

1998 152 54,733 110 39,244 42 14,624 0.28 0.76

1999 200 94,380 138 74,019 62 19,154 0.31 0.69

2000 303 142,163 239 107,839 64 33,084 0.21 0.85

2001 351 121,848 278 103,947 73 17,366 0.21 0.86

2002 340 52,589 284 49,186 56 2,807 0.16 0.91

2003 426 63,361 344 51,070 82 11,862 0.19 0.90

2004 517 142,570 442 68,532 75 67,520 0.15 0.94

2005 638 140,931 522 115,597 116 21,553 0.18 0.92

2006 694 190,187 587 166,632 107 21,251 0.15 0.92

2007 766 197,152 647 185,585 119 8,434 0.16 0.90

2008 706 128,918 633 112,484 73 14,464 0.10 0.92

2009 459 102,550 404 69,250 55 31,253 0.12 0.95

2010 745 125,339 662 119,259 83 5,509 0.11 0.92

Total 6,345 1,567,734 5313 1,268,172 1,032 274,332 0.16 0.90
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Table 2.3: Summary Statistics on Bidder and Deal Characteristics

The sample includes all Capital IQ completed cash-only mergers and acquisitions announced between 1997
and 2010 that result in 100% ownership by the bidder. The sample contains 5,313 deals involving public
bidders and 1,032 deals involving private bidders. Panel A reports mean values for bidder characteristics one
year before the announcement date. All variables are from Capital IQ. Total assets and operating income
are in CPI-adjusted 2009 millions of dollars. Book leverage is total debt scaled by total assets. Tangibility
is calculated as net property, plant & equipment divided by total assets. Age is the number of years since
the firm has been founded. Segment is the number of business segments reported on Capital IQ. R&D is the
expense on research and development scaled by total assets. Sale growth is the change in total revenue from
t − 2 to t − 1 with t being the year when the deal is announced. In panel B, mean values are reported for
deal characteristics. The deal value (Deal value) is the total value of consideration paid by the acquirer (in
CPI-adjusted 2009 millions of dollars). Relative size is deal value scaled by total assets of the bidder. Hostile,
Solicited, and Diversifying are indicator variables equal to one if the deal is hostile, solicited, or involves a
target with a two-digit SIC code other than that of the bidder, respectively.

Public bidder Private bidder Public−Private
Difference p-value

Panel A: Bidder characteristics (one year before deal)

Total assets ($m) 6,378.230 4,428.700 1,949.530 0.000

Operating income ($m) 1,136.290 444.070 692.220 0.000

Return on assets (ROA) 0.153 0.147 0.005 0.118

Asset turnover (ATO) 0.101 0.098 0.003 0.237

Return on sales (ROS) 0.208 0.230 -0.021 0.000

Book leverage 0.190 0.367 -0.177 0.000

Cash 0.148 0.097 0.051 0.000

Age 46.090 33.970 12.120 0.000

Segment 3.432 1.812 1.620 0.000

Tangibility 0.212 0.221 -0.009 0.135

CAPEX/Total assets 0.047 0.047 0.000 0.841

R&D 0.032 0.012 0.020 0.000

Sale growth -0.004 0.006 -0.010 0.243

Panel B: Deal characteristics

Deal value ($m) 238.860 269.930 -31.070 0.442

Relative size 0.094 0.193 -0.098 0.000

Private target 0.897 0.910 -0.013 0.754

Hostile 0.002 0.001 0.001 0.841

Solicited 0.055 0.086 -0.031 0.000

Diversifying 0.261 0.295 -0.034 0.023
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Table 2.4: Summary Statistics on Bidders vs. All Firms

The sample includes all Capital IQ completed cash-only mergers and acquisitions announced between 1997
and 2010 that result in 100% ownership by the bidder. The sample also contains 23,286 firm-year observations
for 2,189 public firms and 9,920 firm-year observations for 3,283 private firms, collected from Capital IQ.
This table compares the bidder’s characteristics one year before the deal to all firms in Capital IQ. Panel A
reports mean values for public companies. Panel B reports mean values for private companies. All variables
are from Capital IQ.

Bidder All firms bidder−all firms
Difference p-value

Panel A: public companies

Total assets ($m) 6,378.230 2,611.579 3,766.651 0.000

Operating income ($m) 1,136.290 252.145 884.145 0.000

Return on assets (ROA) 0.153 0.081 0.089 0.000

Asset turnover (ATO) 0.101 0.002 0.099 0.000

Return on sales (ROS) 0.208 0.086 0.122 0.000

Book leverage 0.190 0.184 0.006 0.042

Cash 0.161 0.181 -0.020 0.000

Age 46.090 43.912 2.178 0.000

Segment 3.432 2.846 0.586 0.000

Tangibility 0.212 0.257 -0.045 0.000

CAPEX/Total assets 0.047 0.069 -0.022 0.000

R&D 0.032 0.038 -0.006 0.501

Sales growth -0.004 0.121 -0.125 0.000

Panel B: private companies

Total assets ($m) 4,428.700 1,011.778 3416.922 0.000

Operating income ($m) 444.070 56.859 387.211 0.000

Return on assets (ROA) 0.147 0.056 0.091 0.000

Asset turnover (ATO) 0.098 0.026 0.072 0.000

Return on sales (ROS) 0.230 0.073 0.157 0.000

Book leverage 0.367 0.405 -0.038 0.002

Cash 0.097 0.134 -0.037 0.000

Age 33.970 24.905 9.065 0.000

Segment 1.812 1.409 0.403 0.000

Tangibility 0.221 0.306 -0.085 0.000

CAPEX/Total assets 0.047 0.070 -0.023 0.000

R&D 0.012 0.023 -0.011 0.000

Sales growth 0.006 0.496 -0.490 0.000
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Table 2.5: Operating Performance Improvements Following Takeovers

This table reports operating performance improvements (percentage change in ROA and ATO) for public
and private bidders over the sample period 1997–2010. Year −1 is the last fiscal year prior deal completion.
Year +i is the ith fiscal year after deal completion. Symbols ***, **, and * denote the significant differences
at the 1%, 5% and 10% levels, repectively.

From year i year j Private bidder Public bidder Test of differences

∆ Return on assets (ROA)

−1 to +1 15.85% 1.69% 14.16%∗∗∗

−1 to +2 18.12% 2.52% 15.60%∗∗∗

−1 to +3 19.24% 2.62% 16.62%∗∗∗

∆ Asset turnover (ATO)

−1 to +1 9.49% 1.13% 8.36%∗∗∗

−1 to +2 13.98% 1.91% 12.07%∗∗∗

−1 to +3 13.52% 2.49% 11.03%∗∗∗
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Table 2.6: Operating Performance Changes across Firm Type in the Population

The sample contains 23,286 firm-year observations for 2,189 public firms and 9,920 firm-year observations for
3,283 private firms, collected from Capital IQ. For each private firm, we match a public firm closest in size
(total assets) and in the same industry (defined by 3 digit SIC code). This table reports the differences of
mean percentage changes in total revenue as a percentage of assets (∆ ATO), and in operating income as a
percentage of assets (∆ ROA) between all private firms and all public firms, or between all private firms and
their matched public firms. Year 0 represents current fiscal year. Year +i is ith year after. Symbols ***, **,
and * denote the significant differences at the 1%, 5% and 10% levels, respectively.

From year i to year j

Percentage changes 0 to +1 0 to +2 0 to +3

Panel A: Private firms − Public firms

∆ Return on assets (ROA) −4.89%∗∗∗ −6.06%∗∗ −10.64%∗∗∗

∆ Asset turnover (ATO) −0.06% 0.57% 3.16%∗∗∗

Panel B: Private firms − Matched public firms

∆ Return on assets (ROA) −7.56%∗∗∗ −9.36%∗∗∗ −12.97%∗∗∗

∆ Asset turnover (ATO) −0.58% −0.38% 2.06%
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Table 2.7: Operating Performance Improvements: Regression Analysis

This table reports regression estimates on changes in ROA or ATO for acquirers. The dependent variables
are ∆ ATO(−1,+j) or ∆ ROA(−1,+j) (j = 1, 2, 3). Private bidder is an indicator variable that equals one if
the bidder is a private firm. ATO/ROA and Log(revenue) measure asset turnover, return on assets and the
log of total revenue in t − 1. Private target indicates whether the target firm is private or not. To control
for relative size of the deal, we use the deal value scaled by bidder’s assets. Log(age) measures the log of
bidder’s age before the deal. Hostile, Solicited, and Diversifying are indicator variables equal to one if the
deal respectively is hostile, is solicited, or involves a target with a two-digit SIC code other than that of
the bidder. Industry (based on three-digit SIC) and year fixed effects are included. Standard errors allow
for clustering at the firm level and are reported in parentheses. Coefficients denoted by *, **, or *** are
significant at the 10%, 5%, or 1% level, respectively.

∆ ROA ∆ ATO

(−1,+1) (−1,+2) (−1,+3) (−1,+1) (−1,+2) (−1,+3)

Private bidder 0.160∗∗∗ 0.181∗∗∗ 0.162∗∗∗ 0.090∗∗∗ 0.106∗∗∗ 0.080∗∗

(0.040) (0.053) (0.062) (0.026) (0.029) (0.034)

ROA/ATO −1.181∗∗∗ −1.634∗∗∗ −2.116∗∗∗ −0.154∗∗∗ −0.199∗∗∗ −0.236∗∗∗

(0.152) (0.219) (0.284) (0.012) (0.017) (0.017)

Log(revenue) −0.016∗∗ −0.025∗∗∗ −0.023∗∗ −0.010∗∗ −0.018∗∗∗ −0.018∗∗∗

(0.007) (0.009) (0.009) (0.004) (0.005) (0.005)

Private target −0.015 −0.005 −0.035 −0.010 −0.001 −0.001
(0.020) (0.025) (0.031) (0.012) (0.016) (0.017)

Relative size −0.261∗∗∗ −0.220∗∗∗ −0.222∗∗ −0.219∗∗∗ −0.199∗∗∗ −0.204∗∗∗

(0.046) (0.054) (0.088) (0.029) (0.031) (0.033)

Log(age) −0.001 0.012 −0.003 −0.005 0.003 −0.015
(0.012) (0.015) (0.016) (0.007) (0.008) (0.010)

Hostile 0.011 −0.007 −0.067 −0.150∗∗∗ −0.190∗∗∗ −0.226∗∗∗

(0.054) (0.095) (0.102) (0.041) (0.070) (0.085)

Solicited 0.104∗∗∗ 0.107∗∗ 0.125∗∗ 0.036∗ 0.053∗∗ 0.052∗∗

(0.037) (0.043) (0.053) (0.019) (0.021) (0.020)

Diversifying −0.006 0.023 −0.027 −0.012 −0.008 −0.022∗

(0.018) (0.024) (0.025) (0.010) (0.011) (0.012)

Year fixed effects Yes Yes Yes Yes Yes Yes

Industry fixed effects Yes Yes Yes Yes Yes Yes

No. Observations 5,817 5,781 5,720 5,808 5,771 5,712

Adjusted R2 0.135 0.147 0.170 0.155 0.170 0.194
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Table 2.8: Do Private Bidders Buy More Profitable Targets?

Panel A reports the mean ROA and ATO of target firms acquired by public and private bidders one year
before the deal. Panel B reports the mean percentage changes in ROA and ATO of target firms acquired
by public and private bidders from the last fiscal year prior deal completion relative to the year before.
Panel C reports mean and median transaction multiples (Deal value/Assets, Deal Value/Sales, and Deal
value/Operating Income) paid by public and private bidders. Tests for differences are also shown. Symbols
***, **, and * denote the significant differences at the 1%, 5% and 10% levels, respectively.

Acquired by Acquired by

Target’s characteristics Private firms Public firms Test of differences

Panel A: Level

Return on asset (ROA) 1.80% 4.31% −2.51%

Asset turnover (ATO) 14.61% 13.57% 1.04%

Panel B: Growth

∆ Return on asset (ROA) 14.12% 20.43% −6.31%

∆ Asset turnover (ATO) 8.78% 8.57% 0.21%

Panel C: Prices Paid

Deal value/Assets
Mean 2.30 3.10 −0.80∗∗∗

Median 1.77 2.14 −0.37∗∗∗

Deal value/Sales
Mean 2.31 3.79 −1.48∗∗∗

Median 1.52 1.99 −0.47∗∗∗

Deal value/Operating Income
Mean 7.49 15.34 −7.85∗∗∗

Median 9.81 11.77 −1.96∗∗
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Table 2.9: Merger Accounting? Changes in Return on Sales (ROS)

This table reports the percentage changes and regression estimates on the percentage changes of ROS for
acquirers. The dependent variables are ∆ ROS(−1,+j) (j = 1, 2, 3). Other variables are similar to Table 2.7.
Industry (based on three-digit SIC) and year fixed effects are included. Standard errors allow for clustering
at the firm level and are reported in parentheses. Coefficients denoted by *, **, or *** are significant at the
10%, 5%, or 1% level, respectively.

Panel A: univariate analysis

∆ Return on sales (ROS)

From year i year j Private bidder Public bidder Test of differences

−1 to +1 13.37% 1.53% 11.84%∗∗∗

−1 to +2 11.4% 1.96% 9.44%∗∗∗

−1 to +3 9.11% 2.18% 6.93%∗∗∗

Panel B: regression analysis

∆ ROS(−1,+1) ∆ ROS(−1,+2) ∆ ROS(−1,+3)

Private bidder 0.094∗∗∗ 0.102∗∗∗ 0.072∗∗

(0.030) (0.036) (0.032)

ROS −0.819∗∗∗ −1.038∗∗∗ −1.218∗∗∗

(0.092) (0.098) (0.106)

Log(revenue) −0.010 −0.009 −0.005
(0.006) (0.007) (0.007)

Private target −0.009 −0.006 −0.005
(0.018) (0.023) (0.021)

Deal size 0.030 −0.040 −0.099∗∗

(0.045) (0.047) (0.049)

Log(age) 0.004 0.005 −0.003
(0.011) (0.011) (0.013)

Hostile 0.084∗∗ 0.089 0.134
(0.042) (0.068) (0.096)

Solicited 0.046 0.061∗ 0.055∗

(0.032) (0.032) (0.031)

Diversifying 0.006 0.007 −0.016
(0.015) (0.017) (0.018)

Year fixed effects Yes Yes Yes

Industry fixed effects Yes Yes Yes

No. observations 5,466 5,415 5,356

Adjusted R2 0.114 0.138 0.155
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Table 2.10: Robustness Checks and Further Tests

This table reports the results of several robustness checks and additional tests. The dependent variables are ∆
ROA(−1,+j) or ∆ ATO(−1,+j) (j = 1, 2, 3). Only the coefficients of interests are shown. The specifications
are otherwise identical to those in Table 2.7. Standard errors allow for clustering at the firm level and are
reported in parentheses. Coefficients denoted by *, **, or *** are significant at the 10%, 5%, or 1% level,
respectively.

∆ ROA ∆ ATO

(−1,+1) (−1,+2) (−1,+3) (−1,+1) (−1,+2) (−1,+3)

Panel A. Firms not Changing Listing Status Following Takeovers

Private bidder 0.159∗∗∗ 0.183∗∗∗ 0.203∗∗∗ 0.112∗∗∗ 0.131∗∗∗ 0.112∗∗∗

(0.041) (0.057) (0.069) (0.029) (0.033) (0.040)

Panel B. Public Parent Ownership

Private bidder 0.170∗∗∗ 0.182∗∗∗ 0.160∗∗ 0.083∗∗∗ 0.088∗∗∗ 0.071∗∗

(0.042) (0.055) (0.069) (0.030) (0.032) (0.038)

Public parent −0.051 −0.005 0.011 −0.034 0.096 0.056
(0.096) (0.140) (0.185) (0.054) (0.081) (0.083)

Panel C. Private Equity Ownership

Private bidder 0.131∗∗∗ 0.137∗∗ 0.134∗∗ 0.089∗∗∗ 0.108∗∗∗ 0.083∗∗

(0.042) (0.057) (0.067) (0.028) (0.032) (0.038)

Non-PE backed 0.052 0.138 0.031 −0.065 −0.080∗ −0.074
(0.093) (0.119) (0.167) (0.040) (0.044) (0.056)
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Table 2.11: Selection on Observables: Propensity Score Matching

The sample consists of 6,469 deals where 5,367 deals involve a public bidder and the remaining deals have
a private bidder from 1997-2010, obtained from Capital IQ. We match each deal with a private bidder to a
deal with a public bidder using the nearest neighbour. The variables we use to match are Log(total assets),
operating performance one year before the deal and industry fixed effects. Panel A presents differences in
the percentage changes of ROA and ATO between private bidders and their propensity score matched public
bidders. Symbols *, **, *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. Panel
B reports regression estimates on performance changes of ROA and ATO for the matched sample. Other
variables are similar to those in Table 2.7. Industry (based on three-digit SIC) and year fixed effects are
included. Standard errors allow for clustering at the firm level and are reported in parentheses. Coefficients
denoted by *, **, or *** are significant at the 10%, 5%, or 1% level, respectively.

Panel A. Differences in the Percentage Change

From year i to year j

Private bidder − Matched public bidder −1 to +1 −1 to +2 −1 to +3

∆ Return on assets (ROA) 14.16%∗∗∗ 15.73%∗∗∗ 19.30%∗∗∗

∆ Asset turnover (ATO) 8.69%∗∗∗ 10.21%∗∗∗ 10.31%∗∗∗
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∆ ROA ∆ ATO

(−1,+1) (−1,+2) (−1,+3) (−1,+1) (−1,+2) (−1,+3)

Private bidder 0.171∗∗∗ 0.197∗∗∗ 0.170∗∗∗ 0.098∗∗∗ 0.127∗∗∗ 0.106∗∗∗

(0.044) (0.052) (0.058) (0.026) (0.031) (0.034)

ROA/ATO −0.757∗∗∗ −0.852∗∗∗ −1.194∗∗∗ −0.224∗∗∗ −0.263∗∗∗ −0.280∗∗∗

(0.131) (0.189) (0.278) (0.026) (0.034) (0.033)

Log(revenue) −0.038∗∗ −0.039∗ −0.033 0.003 −0.001 0.018
(0.019) (0.021) (0.025) (0.014) (0.014) (0.015)

Private target −0.033 −0.016 −0.153 −0.059 −0.061 −0.072
(0.071) (0.077) (0.169) (0.042) (0.063) (0.054)

Relative size −0.395∗∗∗ −0.290∗∗∗ −0.168 −0.217∗∗∗ −0.217∗∗∗ −0.187∗∗∗

(0.090) (0.099) (0.213) (0.060) (0.068) (0.067)

Log(age) −0.041 −0.009 −0.041 −0.014 −0.010 −0.057∗∗

(0.027) (0.034) (0.036) (0.015) (0.023) (0.023)

Hostile 0.375∗∗∗ 0.354∗∗ 0.195 −0.128 −0.083 −0.206∗∗

(0.143) (0.157) (0.321) (0.093) (0.117) (0.101)

Solicited 0.521∗∗∗ 0.443∗∗∗ 0.515∗ 0.137∗∗ 0.147∗∗ 0.109
(0.122) (0.139) (0.263) (0.069) (0.068) (0.072)

Diversifying 0.027 0.102 0.072 −0.001 0.023 −0.020
(0.053) (0.076) (0.089) (0.034) (0.043) (0.034)

Year fixed effects Yes Yes Yes Yes Yes Yes

Industry fixed effects Yes Yes Yes Yes Yes Yes

No. Observations 1,205 1,157 1,100 1,182 1,144 1,086

Adjusted R2 0.157 0.175 0.121 0.186 0.200 0.237
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Table 2.12: Performance by Governance within Public Bidders: Insider Ownership

This table presents the average percentages change in ROA and ATO after the deal across public acquirers
with different insider ownership levels. Insider ownership is the percentage equity ownership held by all
officers and directors. Symbols *, **, or *** denote statistical significance at the 10%, 5%, or 1% level,
respectively.

Insider top quartile Insider bottom quartile Test of difference

(1) (2) (1)− (2)

∆ Return on assets (ROA)

−1 to +1 4.70% 0.21% 4.49%∗∗

−1 to +2 3.79% 1.35% 2.44%∗

−1 to +3 3.77% −1.01% 4.78%∗

∆ Asset turnover (ATO)

−1 to +1 4.54% 0.83% 3.71%∗∗∗

−1 to +2 4.94% 0.02% 4.92%∗∗∗

−1 to +3 2.71% 1.70% 1.01%
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Table 2.13: Governance across Public and Private Bidders: Takeover Defense Score

This table presents descriptive statistics of Takeover Defense Score for the full sample of public and private
acquirers and for a matched sample over 1997 to 2010. Takeover Defense Score is a number between 0 and 1
that represents the ability of a company to resist a hostile takeover. It is computed by assigning weights to 24
unique antitakeover provisions covered in Capital IQ, and then averaging together the weights of provisions.

Full sample Matched sample

Statistics Public bidders Private bidders Public bidders Private bidders

Mean 0.321 0.248 0.301 0.291

Std 0.115 0.123 0.102 0.11

25% 0.23 0.15 0.21 0.21

50% 0.30 0.21 0.28 0.28

75% 0.39 0.34 0.39 0.39

99% 0.61 0.51 0.54 0.54
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Table 2.14: Controlling for Takeover Defenses

We match each deal with a private bidder to a deal with public bidder using Takeover Defense Score. Panel
A presents the differences in percentage changes of performance between private bidders and their matched
public bidders. Symbols *, **, *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.
Panel B reports regression estimates on percentage changes of ROA or ATO for the matched sample. Other
variables are similar to those in Table 2.7. Industry (based on three-digit SIC) and year fixed effects are
included. Standard errors allow for clustering at the firm level and are reported in parentheses. Coefficients
denoted by *, **, or *** are significant at the 10%, 5%, or 1% level, respectively.

Panel A. Differences in the Percentage Change

From year i to year j

Private bidder − Matched public bidder −1 to +1 −1 to +2 −1 to +3

∆ Return on assets (ROA) 5.91% 4.92% 1.83%

∆ Asset turnover (ATO) 0.93% 4.20% 0.13%
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Panel B. Regression with Matched Sample

∆ ROA ∆ ATO

(−1,+1) (−1,+2) (−1,+3) (−1,+1) (−1,+2) (−1,+3)

Private bidder −0.029 −0.028 −0.096 0.049 0.088∗ 0.074
(0.046) (0.056) (0.059) (0.033) (0.045) (0.045)

ROA/ATO −2.171∗∗∗ −2.897∗∗∗ −3.075∗∗∗ −0.091∗∗∗ −0.120∗∗∗ −0.107∗∗∗

(0.278) (0.329) (0.358) (0.017) (0.020) (0.023)

Log(revenue) −0.010 −0.026 −0.021 −0.001 −0.015 0.014
(0.017) (0.022) (0.018) (0.013) (0.016) (0.016)

Private target −0.055 −0.042 −0.164∗ −0.074 −0.031 −0.124∗

(0.073) (0.079) (0.095) (0.049) (0.065) (0.064)

Relative size −0.286∗∗∗ −0.238∗∗∗ −0.318∗∗∗ −0.259∗∗∗ −0.270∗∗∗ −0.297∗∗∗

(0.075) (0.087) (0.093) (0.056) (0.076) (0.062)

Log(age) −0.027 −0.027 −0.049 −0.032∗ 0.005 −0.052∗∗

(0.025) (0.033) (0.031) (0.019) (0.035) (0.023)

Solicited 0.169∗ 0.239∗ 0.231∗ 0.113 0.189∗ −0.046
(0.096) (0.129) (0.136) (0.083) (0.096) (0.075)

Diversifying −0.042 −0.010 −0.060 −0.029 −0.018 −0.016
(0.050) (0.066) (0.064) (0.037) (0.052) (0.046)

Year fixed effects Yes Yes Yes Yes Yes Yes

Industry fixed effects Yes Yes Yes Yes Yes Yes

No. Observations 893 882 848 876 862 828

Adjusted R2 0.212 0.247 0.302 0.157 0.182 0.223
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