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ABSTRACT

My thesis consists of two separate essays. Each essay, from different angles, examines the
relation between managers' incentives and financial accounting information.

The first essay examines how a firm's choice between competing innovation strategies can
be affected by the use of accounting information versus stock prices as performance
measures in the firm's CEO compensation contract. Firms obtain new technology either
through internal R&D or through acquisitions. These two approaches are usually labeled as
"make" and "buy" strategies. In this paper, I focus on the two major differences between the
"make" and "buy" strategies: risk levels and accounting treatment. I hypothesize that the
high risk level and unfavorable accounting treatment associated with "make" strategy
relative to "buy" strategy lead risk-averse managers to favor "buy" over "make," should they
be compensated heavily using accounting-based performance measures. Stock-based
compensation, especially stock options, on the other hand, should encourage managers to
innovate more through "make" strategies instead of"buying" them from the outside. Using
data from US high tech industries, I find evidence consistent with the above hypotheses.

The second essay examines whether managers of information-strained firms signal the firm's
future performance by managing earnings to exceed thresholds. Because managers'
reporting discretion is bounded by the accounting regulations, managing earnings to exceed
the current period's thresholds reduces future earnings, making future earnings thresholds
more difficult to attain. As a result, only firms with sufficient future earnings growth can
benefit from doing so. My empirical results suggest that the earnings management activities
around thresholds do convey information about a firm's future performance, firms with a
higher degree of information asymmetry between the management and investors are more
likely to use this signaling mechanism, and the capital market recognizes the information
content of the earnings management activities and rationally incorporates it in setting prices.

Thesis Supervisor: S.P. Kothari
Title: Gordon Y Billard Professor of Accounting
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Chapter One:

Make or Buy New Technology: a CEO Compensation Contract's Role in a

Firm's Route to Innovation
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1. Introduction

In the high-tech industries, innovation is crucial to a firm's survival and growth.

Companies innovate either through in-house research and development (R&D) or through

external acquisitions and licensing. These two approaches to acquiring new technology (i.e.,

internal vs. external) are often labeled as "make" and "buy" strategies. In this paper, I

examine the relation between CEO compensation contracts and firms' choice between

"make" and "buy." I find evidence consistent with the hypothesis that the firms relying on

"bought" technology use more accounting-based performance measures, while those firms

who innovate through R&D activities skew toward stock-based pay, especially stock

options.

Previous literature has long noticed the importance of managerial incentives in a

firm's innovation process (e.g., Smith and Stulz 1985; Smith and Watts 1992; Cheng 2004),

but the focus has been on the research and development (R&D) activities. In reality, firms

view Mergers and Acquisitions (M&A) as equally important means of innovation. For

example, Cisco Systems states in its 2003 annual report:

"The markets in which we compete require a wide variety of technologies, products
and capabilities. The combination of technological complexity and rapid change
within our markets makes it difficult for a single company to develop all
technological solutions that it desires to offer within its family of product and
services. Through acquisitions, investments and alliances we are able to deliver a
broader range of products and services to customers in target markets."

This paper builds on the previous literature on the relation between managerial incentives

and firms' R&D investment and provides evidence that managerial incentives also influence

firms' choices among various innovation strategies.

In order to succeed in innovation activities, a firm's board of directors has to depend

on managers' expertise to make an optimal choice between "make" and "buy" strategies. If

a manager's only task is to select between the two strategies, a flat fee will be enough to
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achieve the "first best" solution for the shareholders, because there is no reason why the

manager would not choose the optimal strategy.

However, managers' involvement in a firm's innovation process is much more

complicated than choosing between the two strategies. No matter whether the "make" or

"buy" strategy is more suitable for a firm given its characteristics and business environment,

managers' efforts in managing the R&D activities and collecting information for making

optimal acquisition decisions are essential to the success of the innovation process, making

incentive-based pay necessary. Nevertheless, a contingent pay based on observable

performance measures will affect managers' choices between "make" and "buy" due to the

differential attributes of these two strategies. Recognizing the impact of the managerial

incentives on firms' innovation strategies, a firm's board of directors is expected to design a

compensation contract that aligns managers' incentives with those of the shareholders. In

this paper, I focus on two major differences between "make" and "buy" strategies - risk

levels and the accounting treatment - and study their implications for managers' incentives

and how they are incorporated into the compensation contracts.

Risk levels of "make" and "buy": Performing internal R&D is more risky than

acquiring ready technology (e.g., patents) externally.1 Part of the high risk associated with

R&D investment is systematic and is therefore compensated by the stock market with a

higher expected return. As a result, the systematic risk difference between the "make" and

"buy" strategies should not make managers' preference between the two strategies deviate

from the shareholders'. However, a big portion of the R&D uncertainty represents

idiosyncratic risk. We know from asset pricing theories that shareholders price only the

systematic risk because they can diversify away the idiosyncratic risk. Hence, the

idiosyncratic portion of the higher risk associated with R&D compared with technology

'See section two and Table 1 for detailed discussion of this issue.
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acquisition is not compensated by the market. For a well-diversified investor, the higher

idiosyncratic risk of R&D is already diversified away and should not alter his preference

between "make" and "buy". However, unlike shareholders, managers typically have their

human capital as well as a large portion of personal wealth invested in the same firm. As a

result, they are under-diversified and exposed to the idiosyncratic risk. If managers are not

otherwise compensated for bearing this relatively higher risk associated with R&D, the

under-diversification can lead to risk-averse investment behavior. Managers may pass up

some risky investment opportunities even if such investments are in the best interests of the

shareholders. In the context of choosing between "make" and "buy" approaches to

innovation, risk-averse managers may prefer "buy" over "make" even when the "make"

strategy provides a higher risk-adjusted return. For example, a manager may decide to buy a

certain technology with a high premium un-justified by the standard of a well-diversified

investor, just to avoid the risk associated with developing it internally. To overcome this

risk-aversion, stock options can be used to provide managers with risk-seeking incentives.

(Smith and Stulz 1985; Guay 1999)

Accounting treatment: "Make" and "buy" approaches also differ in their accounting

treatment. Because of the great uncertainty associated with the future awards from R&D

outlays (Kothari, LaGuerre and Leone 2002), the US GAAP requires that firms expense their

R&D expenditures as incurred. However, when acquiring technology from outside sources,

firms are allowed to capitalize the acquisition costs. The differential treatment affects

managers' incentives if accounting earnings are used as performance measures in the

compensation contracts. The cost of R&D investment immediately reduces a firm's

accounting earnings. Meanwhile, the return from R&D investment is very uncertain and if

there is any return, it will not be incorporated into earnings until several years later. In

contrast, for acquisition activities, accounting earnings reasonably match the costs and
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benefits associated with the acquired assets under either the pooling-of-interest or the

purchase method2. As a result, accounting-based performance measures are more likely to

encourage managers to choose the "buy" strategy to obtain innovations.

Research methodology: In a complete contracting setting, a firm's board of directors

is expected to recognize the "make" and "buy" strategies' implications for managers'

incentives and to mitigate the agency costs while designing a compensation contract.

Because both the compensation policy and the choice between "make" and "buy" strategies

are a firm's choices, the two aspects are likely to be affected by the same set of economic

factors. As a result, even if there were no real economic relation between the two, we would

still observe a significant statistic correlation between compensation and firms' choice of

"make" or "buy" due to their economic relations with the common third factor.

Another possible source of endogeneity is the simultaneous determination of the

"make" and "buy" approaches to innovation. It is a much-debated issue in the corporate

finance and industrial organization literature: whether "make" and "buy" strategies are

complements or substitutes. The prior literature finds mixed results. Hall (1988) finds that a

firm with higher R&D intensity is better at absorbing other firms' technology and suggests

that "make" and "buy" strategies are complements. The findings from Blonigen and Taylor

(2000) suggest that firms take internal R&D and acquisitions as substituting strategies for

innovation. Whether the R&D and acquisition activities are substituting or complementing

strategies, the optimal level of investment in the two could be determined simultaneously by

the firm characteristics and the CEO incentives. In this paper, I address the two possible

endogeneity problems using a two-stage least-squared (2SLS) framework.

2 FASB Statement 141 and 142 recently changed the accounting treatment of mergers and acquisitions.
Effective July 1 2001, the pooling-of-interest method is prohibited, and the goodwill and indefinite-lived
intangible assets are no longer amortized and should be tested for impairment utilizing a new methodology.
This change is likely to enhance the value relevance of the accounting measures in mergers and acquisitions,
and accentuate the relation studied in this paper.
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Contributions: This paper makes two contributions to the literature. First, it studies

the role of managerial incentives in determining a firm's choice among various strategies of

acquiring technology. Previous literature establishes the relation between compensation and

managers' tendency to engage in risk-increasing activities (e.g., Jensen and Meckling 1976;

Smith and Stulz 1985; Core 1999; Rajgopal and Shevlin 2002), but most of these papers

focus on single investment strategies such as R&D activities. My paper extends this line of

research and provides evidence that compensation contracts not only affect managers'

incentives to engage in R&D investment, but also have an impact on firms' choice between

internal R&D and other competing innovation strategies.

Second, this paper enhances our understanding of accounting information versus

stock prices as performance measures in CEO compensation contracts. Previous research

documents that accounting-based compensation leads managers to construct transactions in

such a way that a favorable accounting method can be used. For example, Aboody, Kasznik

and Williams (2000) find that CEOs with earnings-based pay are more likely to choose

pooling and avoid the purchase method in acquisitions with large goodwill. In this paper, I

also extend this line of research and provide evidence that, in addition to affecting firms'

accounting choices, the use of accounting information in contracting can have a real impact

on corporate investment decisions.

Outline of the paper: The rest of the paper is organized as follows. The next section

develops the hypotheses by analyzing the relation between a firm's CEO compensation

contract and investment decision-making process. Section three presents the factors other

than compensation that could affect a firm's choice between "make" and "buy" strategies and

that should be controlled in the regression analyses. Section four describes the sample

selection and the research design. The empirical results are described in section five.
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Section six addresses some possible concerns regarding the results. Section seven offers

concluding remarks.

2. Hypothesis Development

This section analyzes how different performance measures (i.e. accounting earnings

and stock prices) affect managers' incentives in a firm's innovation process, and how the

board can construct an optimal compensation contract in order to motivate the desired

investment behavior from the managers. The analysis focuses on two aspects: the different

risk levels of "make" vs. "buy," and the contrasting accounting treatment of the two

innovation methods.

2.1 Differential risk levels of "make" and "buy"

The most prominent difference between "make" and "buy" approaches is the risk

levels. As alternative approaches to innovations that could lead to new marketable products,

internal R&D is much more risky than acquiring ready technology (such as patents). The

high-risk nature of R&D increases the volatility of both earnings and returns. Chan,

Lakonishok and Sougiannis (1999) find evidence that R&D intensity is positively associated

with return volatility.

The return volatilities reported in Table 1 illustrate the high riskiness of R&D

compared with acquisitions. The sample is drawn from US high tech industries as defined by

the SDC merger and acquisition database. The sample period is from 1992 to 2000.

Dividing firm years into quartiles based on total assets, Table 1 reports the monthly stock

return volatilities of firm years with acquisition activities and those with high R&D-to-sales

intensity. The return volatilities of the whole sample are also provided as the benchmark.

Except for the highest quartile, where the return volatilities of the two groups are almost

equal, the stock returns of firm years with high R&D intensity tend to be more volatile than
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the observations with acquisition activities. Table 1 also suggests that although acquisitions

are in general less risky than R&D, they are more risky than average investment activities -

the return volatilities of acquisition firm years are higher than the quartile average.

[Insert Table 1 here]

As discussed in the previous section, the higher risk associated with R&D contains

both systematic and idiosyncratic risk. Although investors do not price the idiosyncratic

risk, under-diversified managers are sensitive to the higher idiosyncratic risk associated with

R&D. They may choose "make" strategy over "buy" even when the premium attached to the

price of the "bought" technology cannot be justified by the standard of a well-diversified

investor.

Smith and Stulz (1985) show that managers may pass up a positive net-present-value

(NPV) but risk-increasing project and shareholders can mitigate this problem by using stock

options or common stocks. Guay (1999) finds that by increasing the convexity of the

relation between firm performance and managers' wealth, equity-based compensation

packages, especially stock options, can encourage risk-increasing investment activities such

as R&D.

Compared to accounting-based compensation, the equity-based compensation,

especially stock options, provides significantly more risk-taking incentives to managers.

Therefore, if a manager's compensation is skewed toward accounting-based pay, he will

favor "buy" over "make" because of the risk-aversion. On the other hand, if stock-based

pay, especially stock options, dominates the manager's compensation package, he will be

motivated to adopt the "make" approach.

2.2 US GAAP treatment and accounting performance measures

In addition to the risk level, two features of the U.S. GAAP exacerbate the negative

impact on reported earnings from R&D (make) compared with from acquisitions (buy).
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First, because of the great uncertainty associated with the return on R&D expenditures, the

US GAAP requires that firms expense their R&D expenditures as incurred. Since revenues

from the R&D investments are not recognized until realized, this incomplete matching of

revenues and costs will reduce the firm's short-run reported earnings. Second, in contrast to

R&D's negative impact on reported earnings, obtaining technology through acquisitions

usually results in little effect on a firm's current period earnings. Under the pooling-of-

interest method, the balance sheets of the two companies are combined and the earnings are

not affected. Under the purchase method, the acquirer may amortize the cost of technology

over a period of up to forty years (or, according to SFAS 142, leave the intangible assets on

the balance sheet indefinitely unless the assets are impaired). As a result, an accounting-

based bonus plan encourages managers to obtain technology through acquisitions rather than

from internal R&D.

One way to address this problem in accounting-based pay is to shield managers from

the impact of R&D investment. The problem with this solution is that managers will enjoy

the benefit from R&D investment but do not bear the costs, which may induce over-

investment in R&D. Dechow and Sloan (1991) document that top executives tend to reduce

R&D expenditures during their final years in office, suggesting that the negative impact on

earnings from R&D expenditure has significant effect on top executives' pay.

Theoretically, an equity-based incentive contract should align managers' interests

with those of the investors, because in an efficient market, stock prices reflect short-term as

well as long-term shareholder benefits. Stock-based pay therefore represents a better

matching of revenue and cost from certain investment activities. However, stock-based

compensation schemes have their own drawbacks. As a performance measure, stock prices

are very noisy. The market value of a firm's equity is affected by so many factors that it
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may not be sensitive to managers' efforts (Sloan 1992). This explains why the stock-based

pay does not completely replace accounting-based compensation.

2.3 Summary and hypotheses

In summary, when a manager chooses between "make" and "buy" strategies to obtain

technology, his compensation contract could play an important role. The main reasons are:

the high-risk nature of internal R&D increases the volatility of the firm's earnings and stock

returns compared with acquisitions; the differential accounting treatment lowers the reported

earnings if a firm chooses to invest in R&D instead of acquisitions. A manager whose pay

heavily depends on accounting performance measures will tend to acquire technology

through acquisitions rather than R&D in order to avoid these negative impacts. On the other

hand, a manager who holds a myriad of stock options or stocks is more likely to invest in

R&D because R&D's disadvantages due to accounting treatment and managerial risk-

aversion have been mitigated.

The association between a CEO compensation contract and the firm's "make" or

"buy" strategies does not necessarily imply that the managers are acting opportunistically

and the firm is not operating optimally. The board of directors of a firm may recognize this

relation between performance measures and managers' innovation decisions and design an

optimal CEO compensation contract to induce the desired investment behaviors. The

correlation between CEO compensation and a firm's innovation decision may suggest that,

at different optimal R&D vs. acquisition investment levels, the board of directors (the

principal) and the CEO (the agent) agree on the corresponding optimal compensation

schemes to alleviate the agency problem.

Because the "make or buy" strategies are usually determined at the firm level, in this

paper, I only focus on the CEO compensation contracts and ignore the compensation

contracts for other executives.
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The following two hypotheses conclude this section:

Hvpothesis 1: Ceteris paribus, the accounting-based compensation a firm's CEO
receives is positively correlated with the firm's propensity to acquire and negatively
correlated with the firm's investment in internal R&D.

Hypothesis 2: Ceteris paribus, the stock-based compensation granted to a firm's
CEO, especially the risk-taking incentives from the stock-based compensation, are
negatively correlated with the firm's propensity to acquire and positively correlated
with the firm's investment in internal R&D.

3. Other Factors Determining A Firm's Choice of "Make" or "Buy"

Other than CEO compensation contracts, many firm characteristics and managers'

personal attributes could affect a firm's investment decision on "make or buy." These factors

should be controlled in the regression analysis. In this section, I discuss the following

important factors: growth opportunity, ownership structure, cash constraints, size, R&D

intensity, industry difference, market structure, and the stock market environment.

Growth Opportunity

A firm's R&D intensity is usually highly correlated with its growth opportunities. On

the one hand, a firm with more opportunities naturally has more R&D spending. On the

other hand, higher R&D spending leads to more growth opportunities. The market-to-book

ratio (denoted by Q in the regression models) is used in the model as a proxy for this factor.

The market-to-book ratio is predicted to be positively correlated with internal R&D.

Ownership Structure

In addition to CEO compensation contracts, alternative corporate governance

mechanisms such as equity block holders and high management ownership could also

mitigate agency problems.

Francis and Smith (1995) find that firms with a high concentration of management

ownership or a significant equity block holder are more innovative, while the diffusely held

firms are more intent on growing by acquisition. As evidence of agency cost, this finding
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also suggests that a compensation contract as a remedy to agency cost could have different

effects under various ownership structures. In a diffusely held firm, because information

asymmetry between owners and managers is relatively big, managers have more leeway in

extracting their private interests, while in a firm with concentrated ownership, the

shareholders usually have more control over the firm's operation, and executive

compensation might not be as important a factor in determining the innovation strategy.

In this paper, I use two measures as proxies for the alternative corporate governance

mechanisms: the first one is a dummy variable controlling for whether the CEO's equity

ownership of the firm is greater than 5% (OWN); the second variable is the institutional

ownership of the firm (INST), which is equal to the percentage of the firm's shares held by

institutional investors.

Information Asymmetry

The information characteristics of R&D versus acquisition may also affect firms'

choices of investment. R&D activity usually involves severe information asymmetry

between management and outside investors; hence it is restricted by a firm's internal

financing capacity (Myers and Majluf 1984). A previous study (Himmelberg and Petersen

1994) finds an economically large and statistically significant relation between R&D

investment and internal financing. A firm's acquisition activities are also restricted by cash

capacity and profitability. For example, Jensen (1986) suggests that firms with more cash

flow are more willing to acquire. But since R&D faces a more serious information

asymmetry problem than acquisitions, the internal capital restriction on R&D is stricter.

Two variables are used to control for this effect in the regressions. The first is

CASH, defined as the company's cash plus marketable securities divided by current

liabilities. I also run regressions using different definitions of cash (cash plus marketable

securities divided by current liabilities, or cash plus marketable securities minus current
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liabilities, or just cash plus marketable securities), and find that the empirical results are not

sensitive to these variations.

The second variable controlling for the information asymmetry problem is the

leverage ratio (LEVERAGE), defined as the firm's total liabilities divided by its total assets.

Size and R&D Intensity

A firm's size and original R&D-intensity may also affect its "make" versus "buy"

strategies. Hall (1988) models takeover activity as a response to changes in states of the

world (such as technology shocks), which make some assets less productive in their current

use. Synergy generated in takeovers solves this non-optimality problem. A firm with more

assets will have a greater potential for synergy with another firm's assets because of market

power and economies of scale. A firm's ability to absorb acquired technology also depends

on its own R&D intensity. Hall finds that the shadow price for the R&D intensity of the

target is an increasing function of the size and the R&D intensity of the bidding firm. She

also finds that firms of like size and R&D intensity are more likely to merge. The logarithm

of a firm's market value of equity at the fiscal year-end is used to control for the firm size

(SIZE), while R&D-intensity is defined as the R&D expenditures divided by sales (RD).

Industry and Market Structure

A firm's choice between "make" and "buy" may also differ across industries. On the

one hand, firms in different industries have different capacities in absorbing new technology;

on the other hand, the existing industry organization may alter a firm's competition strategy.

Gans and Stern (2000) build a patent race model starting with an incumbent firm and an

entrant firm. They find that in a market where the incumbent has monopoly power, both

firms benefit more from licensing/acquisition than from duopoly competition. The finding

suggests that in a certain market environment, the best strategy for an incumbent firm is to

acquire any new firm with superior technology. Dummy variables constructed based on the
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two-digit SIC code are used in the regressions to control for these industry specific effects

(INDUST).

Stock Market

Stock market valuation may also play a role in a firm's investment decision-making

process. In the late 1990s, the US as well as the world economies experienced a strong wave

of mergers and acquisitions. Unlike the 1920s "mergers for oligopoly" (Stigler, 1968), the

conglomerate mergers in the 1960s, and the hostile takeovers in 1980s, the parties involved

in a merger and acquisition activity in the 1990s were usually in the same industry, and the

medium of payment was often stock rather than cash (Shleifer and Vishny 2003). Also, a

big percentage of this wave of mergers and acquisitions happened in the high tech industry.

These phenomena suggest that more and more technology is acquired through takeovers.

This trend coincided with the stock market boom in the 1990s. As evidenced by the market

downturn in 2000, many tech stocks were overvalued in the late 1990s. This may abet firms'

willingness to acquire using stocks as opposed to investing in R&D using cash. But on the

other hand, since many small high-tech firms were also over-valued, the final decision to

"make" or "buy" could be determined by the relative valuation of the firms.

One could argue that over-valued firms can also invest in R&D by raising money

through equity issuance. In reality, firms seldom issue equity for R&D funding purposes,

while stock becomes the major medium of payments in acquisition transactions. There are at

least two reasons. First, because R&D is an on-going activity requiring steady streams of

investment and the funding needs for each period are not high, it may not be economically

efficient for firms to raise money whenever there is a need for R&D investment. Second,

equity issuances for R&D and in acquisitions are quite different. In acquisitions, the new

equities are issued to the owners of the target firms. If a firm wants to raise money for R&D,

the new issuances are going to be sold to the general public. The information asymmetry
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problem is more severe in the latter case, and therefore the costs are higher.

Because it is difficult to control precisely for the under- or over-valuation of specific

firms by the stock market for specific firms, the fiscal year dummy variables are used in the

regression models trying to capture this effect (Yrdum). An alternative measure is market-

to-book ratio or P/E ratio, but because these two measures are highly correlated and the

Market-to-book ratio was already used to control for firms' growth opportunity, in this

paper, I only use the year dummies to control for the market condition.

4. Sample Selection and Research Design

4.1 Definition of the Key Variables

The most important variable in the regression models is ACCT. It measures the

proportion of accounting-based incentive pay in the CEO's total compensation (ACCT). It

is defined as the current period's bonus divided by the CEO's total pay that is comprised of

the following: salary, bonus, other annual pay, total value of restricted stock granted, total

value of stock options granted (using Black-Scholes), long-term incentive payouts, and all

other compensations. This variable captures the relative importance of accounting-based

incentive pay in the firm's total compensation. Because by construction, this variable should

be negatively correlated with the firm's stock-based compensation, the correlation

coefficients on this variable in the regressions reveal not only the impact of accounting-

based pay, but also the effect of stock-based compensations on firms' choice of innovation

strategies.

An ideal measure of accounting-based compensation should be the incentive coming

from the accounting-based pay, such as the coefficient in a time-series bonus-earnings

regression. However, because of the data limitation (Execucomp only started coverage in

1992), I use the above measure to capture the relative importance of the accounting-based

20



pay to the CEO's total pay. Alternative measures could be total value of accounting-based

pay scaled by some proxies of the CEO's wealth. According to Murphy (1999), firm size

(measured by total assets value or market value of equity) should be highly correlated with

CEO wealth. The unreported analyses show that the results are not sensitive to the

alternative definition of accounting-based pay.

In this paper, I also construct two measures to control for the incentives coming from

stock-based compensation. The stock-based pay is usually composed of two parts: stock

holdings and stock options. They provide two types of incentives: the pay-for-performance

incentives (STKPPS) and the risk-taking incentives (STKRI). The focus of this study is on

STKRI. The risk-taking incentive from stock-based pay encourages managers to engage in

R&D investment instead of M&A activities in order to obtain new technology. I measure

the pay-for-performance incentive by calculating the sensitivity of the CEO wealth to the

changes of stock prices. The variable STKPPS is equal to the logarithm of the dollar change

in CEO stock and option holdings for 1% change in stock prices. The variable (STKRI) is

constructed to measure the risk-taking incentives provided by stock-based pay. STKRI is

defined as the logarithm of value change in the CEO option holdings corresponding to 1%

increase in the stock price volatility. The coefficient on STKRI is designed to capture the

impact on CEO incentives from the different risk levels of "make" and "buy". I calculate the

stock-based compensation measures using the total stock and option holdings as of the

previous fiscal year end. There are two reasons why I do not use the new grants in the

current year instead: first, the whole holdings, not just the new grants, are providing

incentives to CEOs; second, accounting performance measures may play a role in

determining the new grants and therefore bias the regression results.

The R&D intensity (RD) is measured as a firm's R&D expenditure divided by total

sales. I assume a firm's R&D intensity as zero if its R&D expenditure data are missing.
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This is a reasonable assumption because insignificant amount of R&D spending is the main

reason why the data are missing for many firms. The measure AQ is equal to the total M&A

transaction value divided by the firm's fiscal year beginning market value of equity. Table 2

describes the definitions of all the variables used in my regression models.

[Insert Table 2 here]

4.2 The in-process R&D expenditures.

After an acquisition transaction, the acquirer firm sometimes expenses a large

amount of the acquisition cost as the target firm's in-process R&D. The in-process R&D

expenditure is a part of the acquisition costs. It is allocated to the R&D projects of the target

firms which have not yet developed a product ready for sale. Instead of capitalizing this cost

as goodwill, the acquirer firms can expense this part of the acquisition cost as in-process

R&D charges.

The Compustat database, from which I obtained my data for R&D expenditures,

includes in-process R&D in the measure of acquirers' R&D expenditure. However, the

impact on managers' incentives from expensing in-process R&D could be very different

from expensing the regular R&D expenses. Because non-recurring items such as in-process

R&D charges are usually excluded from earnings in valuation and contracting, many

acquirer firms expense a large amount of in-process R&D to enhance future years' earnings;

this is the so-called "big bath" approach.

Because a firm's compensation policy is relatively stable through time, if a CEO

receives high accounting-based pay today, accounting performance measures tend to

continue being important in the CEO's future compensation. Therefore, CEOs with more

accounting-based pay today has a bigger incentive to use in-process R&D after acquisitions

to boost the future accounting performance in order to receive more accounting-based

compensation in the future. This incentive introduces a positive correlation between the
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current period's accounting-based incentive pay and in-process R&D expenses. Regressing

R&D intensity without excluding in-process R&D on a CEO's current period accounting-

based compensation may decrease the power of the test and even bias the coefficient against

finding results consistent with my hypotheses.

Because the Compustat database does not disclose in-process R&D as a separate

item, I hand collect the in-process R&D expenditures from the 10K filings of those firms

who have acquisition activities in my research period. I then deduct the in-process R&D

from the total R&D as reported by Compustat to obtain the true internal R&D expenses.

4.3 Research Design

As discussed before, there are two possible endogneity problems in the research

setting: the one between firms' compensation and innovation policies, and simultaneous

determination of "make" and "buy". To address the endogeneity problems, I apply a two-

stage-least-squared regression (2SLS) framework.

In designing the compensation contracts that best align managers' and shareholders'

interests, the board of directors have to take into consideration the elements that are

important in a firm's innovation decisions. Meanwhile, the board also often references the

industry benchmarks and adjusts for firm size while constructing the contract (Murphy,

1999). Managers' personal characteristics are also important factors affecting their

compensation. Therefore, it's reasonable to use industry average compensation measures,

CEO tenure (years served as the CEO for the firm), CEO age, and the variables' squared

terms and interactive terms as instrumental variables for the compensation variables.

Because the choice of "make" and "buy" are likely to be simultaneously determined,

a firm's R&D investment and acquisitions activities may be closely correlated. However,

there are other factors that have direct impact on the level of one investment activity but not

on the other. As discussed before, because of the information asymmetry in the financial
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market, a firm's R&D expenditure is restricted by the firm's internal financial capability

(Himmelberg and Petersen 1994). Because firms can use stocks in acquisition transactions,

the constraint on acquisitions from internal cash flow should not be as significant. In the

2SLS regression, I use the measures of financial constraints (CASH, LEV), industry average

R&D intensity (RD), and the squared terms of the variables as the instrumental variables.

For the acquisition activities, I use the industry average acquisition values (AQ) and its

squared term as the instrumental variables.

The first step of the 2SLS regression models are as follows:

First stage:

ACCT = F (Industry average ACCT, CEO tenure, CEO age, squared terms of the

variables, interactive terms of the two variables)

STKPPS = F (Industry average STKPPS, CEO tenure, CEO age, squared terms of the

variables, interactive terms of the variables)

STKRI = F (Industry average STKRI, CEO tenure, CEO age, squared terms of the

variables, interactive terms of the variables)

AQ = F (Industry average AQ, squared term of the variable)

RD = F (Industry average RD, squared term of industry average RD, CASH, LEV)

In the second step, the fitted values from the first step OLS regressions (ACCT,

STKPPS, STKRI, AQ, RD) are used as the independent variables.

Second stage:

Model 1.

AQi, = o + A CCTit + 2 STKPPSi, t- + 33 STKRI, tI + r RDi, + Y2 SIZEit + y30WNit
+ 4INSTit, +ysQit + y6 ACCT OWN +y7STKPPSOWN+y 8STKRIOWN+

yACCTINST +yoSTKPPSN7VST +yr1 STKRI.INST + Yrdum + INDUST + ei,
Model 2.

RDi, = qo + 0ACCTi, + 02 STKPPSi,, + 03 STKRI, t + Al AQit + A2 SIZEit, +A30 WNi, +
A4INSTi + ACASHi, + A6LEV, +AzQit + A8ACCT OWN +A9STKPPS-OWN
+AloSTKRI OWlN +/IiACCT'INST +A,2STKPPS.INST +A/3STKRIJINST +
Yrdum + INDUST + rli,
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I test my two hypotheses by examining the signs on P1I, P3, 41, and 43. Both HI and

H2 imply that 1>0 and 1<0, that is, accounting-based pay encourages acquisitions but

depresses R&D intensity, and stock-based compensation lead firms to innovate more

through internal R&D instead of acquiring technologies from the outside. H2 also implies

that 3<0 and 3>0, i.e. the risk-taking incentives from stock-based pay should encourage a

firm to acquire technology from R&D but reduce the firm's propensity to engage in M&A

activities. The variable STKPPS is included in the regression models to control for the

impact of pay-for-performance incentive from stock-based pay. The theory does not predict

a decisive sign on this variable. If the compensation contract best aligns manager's

incentives with those of the shareholders', the relation between this variable and the "make"

and "buy" strategies should be zero and the coefficients on this variable in both models

should also be zero.

In the face of high CEO ownership or institutional holdings, agency problems in a

firm's innovation process may be less severe; therefore, the need for incentives provided by

compensation contracts is reduced. Six interactive terms between CEO ownership,

Institutional holdings and the compensation variables are included in each regression model

to examine these effects. Since CEO and institutional block ownership could diminish the

impact from the CEO compensation contract, the signs of the interactive terms should be

opposite to the signs of the corresponding compensation variables, that is, sign(1I) = -

sign(y6) = - sign (y9), sign(P2) = -sign(y7) = -sign(y1o), sign(3) = -sign(y8) = -sign(y11),

sign(l) = -sign(X8) = -sign(,l ), sign(2) = -sign() = -sign(X12), and sign( 3) = -sign(o) =

-sign(X 1 3 ).

4.4 Sample Selection and Summary Statistics

Since the focus of this paper is firms' innovation processes, I sample US firms in the

high-tech industries as defined by the SDC mergers and acquisitions database, including
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biotech, computer equipment, electronics, communications, and others. Because firm's

innovation decisions are usually made from the top level, I only examine the compensation

contracts of CEOs, instead of including lower level executives. The data are from the

following four different sources: Compustat for financial data, Standard and Poor's

Execucomp for compensation data, SDC mergers and acquisitions database for the data of

mergers and acquisitions transactions, and Thomson Financial's Spectrum for the

institutional ownership.

While using the SDC database, I code firm-years with no record in the database as

having no acquisition activities. Because not all SDC records report the M&A transaction

value, I exclude from the sample those firm-years with acquisition activities according to

SDC but with the transaction values missing. By using M&A transaction values to measure

firms' use of "buy" strategy, I assume that all acquisitions in the high-tech industries are for

technology purpose. To reduce the noise introduced by this assumption, I require the

acquirer firms own at least 5% of the target after the acquisition transactions. The reason of

this procedure is that a firm usually needs to have a certain level of control of another firm in

order to make use of the firm's technology. My sample period is from 1992 to 2000. The

original sample contains 1,414 firm-years of observations with no missing values.

Since the industry average compensation and innovation investment levels are used

as instrumental variables in the two-stage-least-squared regressions, to avoid the average

being driven by a small amount of firms, I drop all firms in the industries (according to two-

digit SIC code) where there are less than 10 observations over my sample period, leaving

1,302 observations in the sample. Because firms in the industry "computer programming,

data processing" (three-digit SIC code 737) have the choice of capitalizing their costs of

software development under SFAS 86 (FASB 1985), firms in this industry are excluded

from the sample in order to increase the power of my analysis. This step leaves 1,198 firm-
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year observations in the sample. Because small firms usually don't have the ability to

acquire other firms, I also drop all firms with fiscal year-end capital stock less than $100

million, leaving 1,175 observations in the sample. To avoid the results being driven by a

handful of outliers, I also delete observations with extreme values in AQ, RD, Q, and CASH

(0.5% from each tail).

The final dataset contains 1,140 firm-years of observations representing 356 firms

and 358 different CEOs from 23 industries (by two-digit SIC code). In this sample, 286

observations have acquisition transactions recorded in the SDC database. As mentioned

before, for these 286 firm-years, I hand-collect the in-process R&D expenses from the firms'

10K filings in order to calculate the true internal R&D expenditures. Among the 286 firm-

years, 47 report in-process R&D in its 10K filings. For the 47 firm-years with non-zero in-

process R&D, the average in-process R&D as a percentage of total R&D is 24%, ranging

from 0.7% to 74%.

One thing worth noticing is the coverage of the SDC database. If SDC does not

cover all the acquisition activities, defining AQ as zero when there is no record in SDC will

be problematic. I first checked the coverage criteria of the SDC database. According to

Thomson Financial, the provider of SDC, the database is very comprehensive in terms of

coverage. The sources are: "over 200 English andforeign language news sources, SEC

filings and their international counterparts, trade publications, wires and proprietary

surveys of investment banks, law firms and other advisors". During my research period,

which is from 1992 to 2000, deals of any value are covered and both public and private

transactions are included.

Second, I checked the change in the goodwill account provided by the Compustat

database. In addition to the 286 observations with record in SDC, there are 145 firm-years

recording an increase in goodwill. Because the increases in goodwill are usually due to
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acquisition activities, this result indicates that SDC misses some acquisition transactions.

However, the transactions missed tend to be very small. The average value of SDC-reported

acquisitions in my sample is $734 million. For firm-years with an increase in goodwill but

no record in the SDC database, the average annual cash outflows related to acquisitions is

only $167 million, suggesting that the acquisition transactions not included by SDC are very

small ones. Ignoring these small acquisitions introduces errors into the variable AQ, but the

errors appear to be random and are not correlated with the research questions. The random

errors in the dependent variable AQ should only reduce the power of the test but do not

introduce any biases. Therefore, it should be appropriate to use SDC to identify the

acquisition transactions.

To construct the variable controlling for institutional ownership (INST), I use the

Spectrum database and code firms with no record in this database as having zero institutional

ownership. Spectrum database reports stock holdings by financial institutions and the

primary source of the database is the institutional investment managers' 13f filings.

According to current SEC rules, all institutional investment managers with over $100 million

under their control are required to file 13f form. Therefore, the firms that are coded as

having zero institutional ownership may be held by small institutional investors (managed

asset value under $100 million). As a variable to control for alternative corporate

governance mechanism, ignoring these small institutional investors in constructing INST

should not create much problem.

The summary statistics for the whole sample is reported in table 3. Also reported in

table 3 are the summary statistics of firms adopting "make" and "buy" strategies. I define

firms having acquisitions according to the SDC database as in the "buy" group and firms

with R&D intensity (R&D to sales ratio) greater than the industry average (industry

classification according to the two-digit SIC code) as in the "make" group. From the table,

28



we can see that, compared with the "buy" firms, the "make" firms use less accounting-based

compensation (ACCT), are smaller in size, have more growth opportunity (Q), and are

significantly less constrained in terms of internal cash flows (CASH, LEV).

[Insert Table 3 here]

Table 4 provides the Pearson correlation coefficients of the variables. The

correlation between the importance of accounting-based incentive pay (ACCT) and the risk-

taking incentives from stock-based compensation is negative, and this is in line with the

research purpose of studying the relative importance of accounting-based and stock-based

pay to CEOs. Bigger firms are less R&D intensive and depend more on incentive-based pay

in their CEO compensations - all three incentive-based pay measures (ACCT, STKPPS and

STKRI are significantly positively correlated with SIZE).

[Insert Table 4 here]

As mentioned above, the sample contains 356 firms but only 358 different CEOs.

Because the sample period spans 9 years, the sample seems to have an unreasonably low

CEO turnover. After examining the data selection process, I find that the low CEO turnover

is driven by the requirement of the CEO age data. CEO age is used in my 2SLS regression

models as an instrumental variable for the compensation measures (ACCT, STKRI, and

STKPPS). In the Execucomp database, the age data item is missing for many executives. It

is rare for the database to report the age of all CEOs of the same firm.

Standard and Poors does not disclose the criteria they use to record CEO age in the

Execucomp database. To examine whether or not this data selection procedure biases my

results, I compare the characteristics (accounting-based compensation, stock-based

compensation, number of years served for the same company, etc.) of CEOs having the age

data with those of CEOs with the age data missing and do not find significant difference.

The exclusion of CEOs without the age data item does not correlate with my research
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question and will not create significant problem. As a robustness check, I also conduct the

2SLS regression analysis using a dataset where CEO age is not required. Instead of

including CEO age as an instrumental variable, in this regression, the only instrumental

variables used are CEO tenure and the industry-average compensation measures. This new

dataset contains 3,050 firm-year observations, representing 789 firms and 1032 different

CEOs. Among the 3,050 firm-years, there are 463 with acquisitions according to the SDC

database.

5. Empirical Results

The empirical findings from the 2SLS regressions are consistent with the first

hypothesis - more accounting-based compensation tends to encourage technology

acquisition activities and depress R&D intensity. Table 5 presents the empirical results from

the second stage of the regressions. Results from both the regressions controlling for the

industry fixed effect (including industry dummies) and the ones not controlling for the

industry effect are reported. Consistent with HI, the correlation coefficient on ACCT in

Model 1 are significantly negative and the coefficient on ACCT in model 2 are positive and

statistically significant.

[Insert Table 5 here]

The coefficients on ACCT also provide evidence regarding the stock-based

compensation. As discussed before, ACCT is by construction negatively correlated with the

stock-based compensation a CEO receives. The negative sign in Model 1 and positive sign

in Model 2 of ACCT are consistent with Hypothesis 2 that stock-based compensation

encourages internal R&D but reduce a firm's propensity to obtain technologies through

acquisitions. However, the empirical results regarding the risk-seeking incentives provided

by stock options only partially support Hypothesis 2. The risk-seeking incentives from
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stock-based compensation are positively correlated with both R&D and acquisition

activities. The findings indicate that the risk-seeking incentives from stock-based pay are

important in motivating managers to obtain technology from both the "make" and "buy"

approaches.

An explanation of the positive correlation between the risk-seeking incentives

provided by stock-based compensation (STKRI) and a firm's acquisition activities (AQ)

could be that, although acquisitions are in general less risky than internal R&D, they are still

means of innovation and therefore relatively risky compared with other operation. As

illustrated by Table 1, the return volatilities of firm-years with acquisitions are higher than

the sample averages across quartiles. This implies that, although less risky than R&D

investment, acquisitions are on average risk-increasing activities. The risk-taking incentives

from stock options encourage the managers to seek innovation, resulting in more

investments in both acquisitions and internal R&D.

Because a CEO's compensation has an impact on both the level of total investments

in innovation and the allocation of these investments, and the first impact could be greater

than the latter, running simple regressions like Model 1 and 2 cannot capture the two effects

at once. To detect a firm's preference for R&D or acquisitions, we need a model controlling

a firm's target level of investment in innovation.

To examine the impact from the alternative governance mechanisms such as CEO

ownership and institutional holdings, I also include the interactive terms of the compensation

measures and the proxies for these alternative mechanisms. The regressions for Model 2

achieve almost no result. For Model 1, the results imply that these two alternative

mechanisms (OWN and INST) significantly reduce the importance of compensation

contracts in a firm's decision to acquire other firms. The correlation coefficients on the

interactive terms are significantly and of the opposite sign of the coefficients on the
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corresponding compensation measures. These results provide further evidence that the CEO

compensation contract is deigned to mitigate agency problems in a firm's innovation

process.

Table 6 presents the regression results using a dataset where CEO age is not required.

In these regressions, the instrumental variables used for compensation measures (STKPPS

and STKRI) are the industry average compensation measures and CEO tenure. The results

are qualitatively the same as the ones in the Table 5. The only difference is that the

correlation coefficient on ACCT in Model 2 (RD is the dependent variable) becomes

statistically insignificant when the industry dummies are included in the regression. The

decreased significance can be attributed to the dropping of CEO age as an instrumental

variable. Losing CEO age as an instrumental variable significantly reduces the R-squared of

the first stage regressions in the 2SLS framework. The lowered R-squared decreases the

power of the tests and therefore reduces the statistical significance of the correlation

coefficients in the second stage.

[Insert Table 6 here]

6. R&D financing organizations

This section addresses the possible concern regarding the empirical results with the

existence of R&D financing organizations. First employed in the mid 1970s, R&D financing

organizations (RDFO) become a new approach to funding R&D investments by R&D-

intensive firms.3 This approach allows a firm (the sponsor firm) to form a separate

organization in order to finance part or all of its R&D activities. Although the new

organization is a separate entity, it is totally controlled by the sponsor firm's management.

After the new technology is developed by the RDFO, it is sold to the sponsor firm.

3 The detail about this type of organizations can be found in Beatty, Berger and Magliolo (1995).
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This RDFO approach offers tax and financial reporting benefits to the investors and

the sponsor firm respectively. The tax benefit is realized by transferring the tax shield of

R&D from low marginal tax rate (MTR) firms to high MTR taxpayers. The financial

reporting benefits are reflected in a lower level of on-balance-sheet liabilities and higher net

income during the technology-development period. These financial reporting benefits may

offset the negative impact from R&D (make) with respect to acquisitions (buy) on a

manager's accounting-based pay due to the US GAAP treatment. If firms can freely

eliminate the GAAP treatment effect on "make or buy" strategies by forming RDFOs,

ignoring RDFO formed by the sample firms may pose problems on my regression results.

However, these financial reporting benefits don't come without costs. The transaction cost

of forming a RDFO may be very high and unjustified by the financial benefits generated

through the process, and this high cost can discourage the use of RDFO (Shevlin 1987;

Beatty, Berger and Magliolo 1995).

Shevlin (1987) finds support for the tax motivation of forming a RDFO but very little

support for other purposes. Beatty, Berger and Magliolo (1995) find that the formations of

RDFO are mainly driven by debt-related concerns instead of financial reporting benefits.

The findings of these two papers imply that the in-house R&D and RDFO are not perfect

substitutes and that the financial reporting considerations around RDFOs are not an

important element affecting a firm's decision to finance its R&D activities. In addition, my

sample period is from 1992 to 2000, and Beatty, Berger and Magliolo (1995) show that the

RDFO formations are concentrated in the early 1980s and became less popular later, partly

because the Tax Reform Act of 1986 eliminated most of the tax benefits from the RDFOs.

The above evidence suggests that the availability of the RDFO approach to carry out internal

R&D would not pose serious questions about my empirical results.
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7. Conclusions

By examining the relation between CEO compensation contracts and a firm's choice

of obtaining new technology (make or buy), this paper studies a firm's innovation process in

a principal-agency framework. The main conclusion is that the various performance

measures on which the compensation contract is built play very different roles in

determining a firm's approach to innovation. CEOs receiving relatively more accounting-

based compensation tend to acquire technology externally instead of growing it internally

through R&D; in contrast, when CEO compensation contracts are skewed toward stock-

based pay, firms pursue innovation through both approaches.

The accounting performance measures' impact on firms' innovation choices is robust

after several sensitivity analyses. The relation between stock-based compensation and firms'

choices of "make or buy" is still somewhat unsettled - the risk-taking incentives from stock-

based pay seem to motivate both internal R&D investment and acquisition activities. As

discussed in section five, to further address this issue, we need a model estimating the cross-

sectional variation in firms' target level of investment in innovation, and then we can study

the allocation of this investment between "make" and "buy".

This study assumes that all acquisitions made by high-tech firms are for technology

purposes. This assumption is likely to introduce noise into the regression analyses. More

access to firm-level acquisition data may help to solve this problem.

There has been huge literature trying to explain a firm's innovation process from

various angles such as organizational behavior, technology learning process, and risk versus

managers' motivation. It would be interesting to further this research in the context of

financial market. As discussed in section three, stock market valuation could alter a firm's

investment choice. If managers believe that their firm's stocks are relatively over-valued,

they might want to get new technology by acquiring other firms using stocks, instead of
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investing in internal R&D where they have to pay cash. In their recent paper, Shleifer and

Vishny (2003) present a model of mergers and acquisitions based on stock market mis-

valuation. One of the key predications of the model is that a firm tends to use stocks as the

medium of payment when its stocks are overvalued and cash when undervalued. The

further research on the subject could be to extend the model into a firm's innovation process.

We may find that when a firm's stocks are relatively undervalued, in addition to switching

the medium of payment in acquisitions from stocks to cash, high-tech firms put more effort

in growing by R&D investment as opposed to acquisitions.
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Table 1. Monthly return volatilities of firm years with acquisitions versus firm years with high

R&D intensity.

The sample is drawn from the high tech industries as defined by the SDC database. Firms with total
assets less than 10 million dollars are excluded. The sample period is from 1992 to 2000. The sample
used in this table is significant larger than the one used in the regressions. The reason is that this
sample does not require compensation data.

The observations are divided into quartiles based on total assets. For each quartile, this table reports
the monthly stock return volatilities of firm years with acquisitions versus those with high R&D to
sales intensity. The return volatilities of the whole sample are also provided as the benchmark.

Return volatility is defined as the standard deviation of monthly stock returns in a year.

A firm year is classified as having acquisition activities if any one of the following conditions is met
in the year: i) it has one or more acquisition transactions recorded in the SDC database, ii) the firm's
goodwill account balance increases, iii) the firm's cash outflow related to acquisitions is positive.

A firm year is classified as having high R&D intensity if its R&D to sales intensity is higher than the
average R&D intensity of the same quartile. Firm years with missing value in R&D investment are
treated as having zero R&D intensity.
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Firm years with high Firm years with
Quartile R&D intensity acquisitions

(Based on Avg. Total Avg.
totalassets) No.of No. of Avg. Return No. of Avg. ReturnAssets Return

obs. (MMobs. Volatility obs. Volatility

1 2,951 102 13.8% 79 21.6% 533 14.4%

2 2,952 479 10.2% 559 13.1% 661 12.4%

3 2,951 1,824 9.7% 561 12.8% 736 11.6%

4 2,952 25,618 8.9% 693 10.0% 724 10.2%



Table 2. Description of the variables

Dependent RD: Ratio of R&D spending (excluding acquired in-process R&D) to total sales in
variables: the current year.

AQ: The firm's total value of acquisitions in the current fiscal year divided by the
fiscal year beginning market value of equity.

Independent
variables:

ACCT: Proportion of accounting-based incentive pay in the CEO's total
compensation. Measured as bonus divided by the total compensation
comprised of the following: Salary, Bonus, Other Annual Pay, Total Value of
Restricted Stock Granted, Total Value of Stock Options Granted (using Black-
Scholes), Long-Term Incentive Payouts, and All Others in the current year.

STKPPS: The pay-for-performance incentive provided by stock-based
compensation. The variable STKPPS is equal to the logarithm of the dollar
change in CEO stock and option holdings for 1% change in stock prices.

STKRI: The risk incentive provided by stock-based compensation. Measured by
the logarithm of dollar value change in the CEO's total equity holdings
corresponding to 1% increase in the stock price volatility (using Black-Scholes
model).

Other SIZE: Logarithm of market value (in millions) at the fiscal year-end.
variables: OWN: A dummy variable. Equal to 1 if the percentage of the company's common

stock owned by the CEO at the beginning of the year is greater than or equal to
5%, 0 otherwise.

TENURE: CEO tenure. It is equal to the number of years the executive has
served as the firm's CEO.

INST: Institutional ownership. It is equal to the percentage of the company's stock
owned by institutional investors. Because the Spectrum database reports
institutional ownership by quarter, I use the average of a fiscal year's four
quarters' institutional ownership to get the annual measure.

CASH: Cash plus marketable securities divided by current liabilities
LEV: Leverage ratio. It is equal to total liabilities divided by total assets.
YEAR: Year dummies, controlling for the time-varying trend in acquisition

activities and R&D intensity from the early to late 1990s.
Q: Market to book ratio of equity at the fiscal year end (proxy for the Tobin's q)
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Table 3. Summary statistics

This table compares the summary statistics of the whole sample (whole), firms with acquisition
activities (Buy) and firms with above industry average R&D intensity (Make). The sample is
truncated at 0.5% from both tails according to the values of AQ, RD, Q, and CASH. The whole
sample contains 1,140 firm-year observations.

Variable (Units)
AQ Whole

RD

ACCT

STKPPS

STKRI

SIZE

Make
Buy

Whole
Make
Buy

Whole
Make
Buy

Whole
Make

Buy
Whole
Make
Buy

Whole
Make
Buy

Mean
0.024
0.034
0.142
0.085
0.301
0.073
0.191
0.180
0.193
12.32
12.62
13.02
10.54
10.64
10.83
7.37
7.31

7.91

Median
0
0

0.058
0.003
0.131
0.054
0.17
0.13
0.16
12.26
12.54
12.88
10.57
10.62
10.77
7.18
7.04
7.64

Std Dev
0.097
0.457
0.196
0.28
0.51
0.10

0.153
0.161
0.162
1.41

1.32
1.30
1.30
1.18
1.35
1.45
1.45
1.66

Mini
0
0

0.0001

0

0.0001

0

0

0

0

7.09
9.81

9.90
4.86
7.53
7.70
4.62
4.65
4.89

Max
0.93
0.93
0.93
2.70
2.70
0.87
0.867
0.749
0.867
16.73
16.40
16.40
13.94
13.67
13.94
12.52
12.52
12.52

Q Whole 3.80 2.84 3.11 0.45 22.00
Make 4.77 4.09 3.36 0.59 19.31
Buy 4.37 3.25 3.54 0.82 21.00

LEV Whole 0.50 0.52 0.20 0.03 0.95
Make 0.37 0.35 0.19 0.03 0.89
Buy 0.45 0.46 0.17 0.07 0.87

CASH Whole 0.97 0.24 1.89 0 14.98
Make 2.48 1.26 2.96 0.009 14.98
Buy 1.04 0.56 1.52 0 9.88

TENURE Whole 7.73 6 7.05 0 42
Make 8.67 7 7.96 0 42

Buy 8.16 6 6.54 0 30
INST Whole 0.47 0.53 0.24 0 0.97

Make 0.51 0.55 0.22 0 0.93
Buy 0.55 0.58 0.18 0 0.97

AGE Whole 58.48 59 7.67 38 88
Make 57.63 58 6.31 44 79
Buy 58.41 60 6.85 41 88

Annual acquisition value (MM$) Buy 734 102 2,488 0.04 30,611
CEO ownership of the firm (%) Whole 2.35 0.40 4.93 0 42

Make 2.43 0.44 4.53 0 23.8
Buy 2.66 0.51 4.82 0 30.7
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Table 5. The estimated coefficients from the 2SLS regressions

This table reports the results from the second stage of the 2SLS regressions. In the first stage,
variables RD, AQ, ACCT, STKPPS and STKRI are regressed on the instrumental variables (CEO
age, CEO tenure, industry-average measures). The fitted values are then used in the second stage.
The number of observations in this sample is 1,140.

AQ

Predicted Coefficients Coefficients
Signs (t statistics) (t statistics)

RD

Predicted Coefficients Coefficients
Signs (t statistics) (t statistics)

INTERCEPT

ACCT

STKPPS

STKRI

AQ

RD

-0.18
(-3.17)***

0.09
+ (2.63)***

-0.002
(-0.36)
0.014

(2.81)**

0.04
(1.76)*

-0.10
(-1.51)

0.07
(1.85)**

-0.007
(-1.49)

0.012
(2.19)**

-0.04
(-1.04)

CASH

LEV

Q

SIZE

OWN

INST

ACCT x OWN

STKPPS x OWN

STKRI x OWN

ACCT x INST

STKPPS x INST

STKRI x INST

Adjusted R 2

Industry Fixed
Effect

The symbols *, **, and

+

-0.001
(-0.83)
0.001
(0.43)
0.13

(1.36)
0.09

(1.13)

-0.001
(-0.97)
0.002
(0.78)
0.054
(0.53)
0.058
(0.68)

-0.19 -0.16
(-3.87)*** (-3.11)***

0.017
(1.84)*

-0.15
(1.71)*

-0.10
(-1.83)**

0.21
(2.36)**

-0.09
(-1.47)*

-0.02 -0.02
(-2.89)** (-3.59)***

0.017 0.012
+ (2.25)** (1.62)*

0.10 0.05
(2.09)** (1.19)

0.07 0.06
+ (20.46)*** (18.23)***

0.02 0.05
(0.71) (2.00)**

0.006 0.004
+ (3.89)*** (2.24)**

-0.01 -0.01
(-2.59)*** (-2.42)***

-0.18 -0.03
(-1.24) (-0.23)
-0.21

(-1.71)*

+

0.019
(1.95)**

-0.033 -0.028
+ (-4.25)*** (-3.46)***

-0.11 -0.11
(-2.41)*** (-2.40)**

0.02 0.02
(2.34)** (2.47)***

-0.02 -0.02
+ (-3.12)*** (-2.94)***

3.6% 9.0%

No

+

0.09
(1.23)

0.03
(1.81)*

-0.02
(-1.73)**

0.03
(0.47)

-0.001
(-0.09)

0.02
(1.43)*

40.4%

NoYes

-0.12
(-0.98)

0.06
(0.88)

0.01
(0.59)

-0.011
(-0.97)
-0.03

(-0.42)

0.004
(0.39)

0.003
(0.32)

49.5%

Yes

*** indicate statistical significance at 10%, 5% and 1% respectively (one-tail if there is a
predicted sign, two-tail if the predicted sign is ambiguous).
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Table 6. The estimated coefficients from the 2SLS regressions dropping CEO age as an
instrumental variable
This table reports the results from the second stage of the 2SLS regressions. The regression models
are the same as those used in Table 5 except for the instrumental variables used in the first stage for
STKRI and STKPPS. The dataset used in this table does not require CEO age data. The instrumental
variables used are therefore only CEO tenure and industry-average compensation measures.

Independent AQ RD
Variables

Predicted Coefficients
Signs (t statistics)

INTERCEPT

ACCT

STKPPS

STKRI

AQ

RD

-0.067
(-2.69)***

0.04
+ (2.32)**

0.002
(0.92)

0.004
(1.68)**

0.042
(2.61)***

Coefficients
(t statistics)

-0.034
(-1.26)

'0.033
(1.65)**

-0.0004
(-0.16)

0.002
(0.80)

-0.021
(-0.90)

CASH

LEV

Q

SIZE

OWN

INST

ACCT x OWN

STKPPS x OWN

STKRI x OWN

ACCT x INST

STKPPS x INST

STKRI x INST

Adjusted R2

Industry Fixed
Effect

-0.0006
(-0.86)
-0.0015

+ (-1.21)

0.0004
(0.01)
-0.076
(-1.92)*

-0.083
(-2.80)***

0.004
(0.94)

-0.006
+ (-1.36)*

-0.007
(-0.32)

-0.0008
(-1.19)
-0.001
(-0.73)
-0.034
(-0.64)
-0.091

(-2.23)**

-0.081
(-2.72)***

0.005
(1.10)

-0.003
(-0.74)
-0.0008
(-0.04)

Predicted Coefficients Coefficients
Signs (t statistics) (t statistics)

0.17 0.14
(3.23)*** (2.69)***

-0.047
(-1.39)*

-0.015
(-0.53)

-0.018 -0.013
(-3.91)*** (-2.95)***

0.008
+ (1.70)**

1.26
(5.63)***

0.057
+ (21.26)***

-0.031
(-1.82)**

0.008
+ (6.28)***

-0.004
(-1.59)*

0.13
(1.28)

-0.069
(-0.89)
0.015

+ (0.26)

-0.0003
(-0.04)

+

0.013 0.014
(3.37)*** (3.64)***

+
-0.005

(-1.40)*

2.6%

No

-0.005
(-1.35)*

4.7%

Yes

The symbols *, **, and *** indicate statistical significance at 10%,
predicted sign, two-tail if the predicted sign is ambiguous).

-0.013
(-1.71)**

-0.036
(-0.83)

-0.006
(-0.76)

0.011
(1.67)**

25.7%

No

0.006
(1.45)*

0.33
(0.62)

0.052
(22.34)***

-0.13
(-0.90)

0.005
(4.42)***

-0.008
(-3.81)***

0.10
(1.26)
-0.15

(-2.53)***

0.03
(0.59)

-0.002
(-0.31)

-0.009
(-1.46)*

-0.043
(-1.28)*

0.003
(0.49)

0.009
(1.74)**

41.7%

Yes

5% and 1% respectively (one-tail if there is a
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Chapter Two:

Information Content of Earnings Management:

Evidence from Managing Earnings to Exceed Thresholds
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1. Introduction

The accounting literature documents significant discontinuities around zero in earnings,

earnings changes, and analyst forecast errors distributions (e.g., Hayn, 1995; Burgstahler and

Dichev, 1997; Degeorge, Patel, and Zeckhauser, 1999). These discontinuities provide

compelling evidence that firms manage earnings to exceed the three thresholds - zero, last

period's earnings, and consensus analyst forecasts.4 This intriguing phenomenon draws a lot

of attention from both academics and regulators (see discussions in Healy and Wahlen, 1999;

Dechow and Skinner, 2000).

Academics and regulators tend to interpret the earnings management activities around

thresholds as driven by managers' opportunistic incentives. The explanations offered by

academics are generally based on contracting or regulatory concerns. For example,

Matsunaga and Park (2001) find a significant adverse effect on the CEO's cash bonuses

when a firm misses the analyst consensus forecast or last period's earnings. Their findings

suggest that CEO compensation contracts depend on managers meeting simple earnings

benchmarks. Regulators tend to focus on the capital market consequences (see discussion in

Dechow and Skinner, 2000). Regulators appear to believe that managing earnings to beat

thresholds can mislead investors and therefore result in erroneous stock responses. For

example, the SEC Staff Accounting Bulletin (SAB) No. 99 states that a relatively small

misstatement of earnings can be material if 1) it helps a firm to exceed the three earnings

thresholds - zero, last period's earnings, and consensus earnings forecasts, or 2) it may result

in a significant positive or negative market reaction. I hereafter refer to the hypothesis that

the discontinuities around thresholds are caused by managers' opportunistic motivations as

the "opportunistic earnings manipulation hypothesis."

4 Recent papers by Dechow, Tuna, and Richardson (2003) and Beaver, McNichols, and Nelson (2003) attribute
part of the discontinuities to reasons unrelated to earnings management, such as the data truncation introduced
by the exchange listing requirements and asymmetric tax treatment of profits and losses. Later in this paper, I
explore these alternative explanations in my research design.
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In this paper, I provide an alternative hypothesis for managers' motives to manage

earnings around thresholds. I hypothesize that managers of firms facing severe information

asymmetry signal the firms' superior future performance by managing earnings to exceed

thresholds. I hereafter refer to this hypothesis as the "signaling hypothesis." The key

intuition underlying the signaling hypothesis is that firms without sufficient future earnings

growth do not benefit from managing earnings to exceed thresholds. Because managers'

reporting discretion is bounded by the accounting regulations, earnings management in the

current period reduces future earnings and therefore makes future earnings thresholds more

difficult to exceed. As a result, only firms expecting superior future earnings growth can

afford to manage earnings to exceed current periods' thresholds. Under the signaling

hypothesis, earnings management conveys managers' private information about a firm's

future performance and therefore helps bridge the information gap between managers and

the capital market.

Summary of the testing method and results: To test the signaling hypothesis, I first

examine the cross-sectional variation in managers' earnings management activities around

the thresholds. Because the benefit from signaling is greater for firms facing severe

information asymmetry, I expect to observe a positive association between managers'

earnings management activities around thresholds and the degree of information asymmetry

a firm faces. Measuring information asymmetry using firm size, analyst coverage, and a

combination of-the number of analyst following and the magnitude of forecast errors, I find

evidence consistent with the hypothesis. My results show that the discontinuities around

thresholds in earnings-related distributions are much more salient for informnation-strained

firms than for firms with better information environments (e.g., higher analyst coverage).

The results are also confirmed by using discretionary accruals as a proxy for earnings

management.
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I then test the credibility of the information content in earnings management by looking

at the firms' accounting performance in subsequent periods. The findings are consistent with

the notion that earnings management around thresholds provides real information about

firms' future performance. Measuring firm performance using the following three years'

ROA and annual ROA changes, I compare the future performance of firms that marginally

beat the thresholds with that of firms that just miss the thresholds. Firms reporting small

profits and small increases in earnings demonstrate superior subsequent performance

compared to firms failing to meet the thresholds. This difference in future performance

becomes weaker with the improvement of firms' information environments.

The last step of the analysis examines the market reactions to firms' beating or missing

the thresholds. My results reveal that, for firms facing high degrees of information

asymmetry, the market rewards firms reporting small profits and earnings increases with

higher stock valuation compared to those firms that just miss the thresholds. After

controlling for earnings levels and earnings surprises, the abnormal returns around the

earnings announcement dates of firms reporting small profit or earnings increases are

significantly higher than returns of firms just missing the thresholds. However, for firms

with low levels of information asymmetry, the market does not react to firms' exceeding or

missing the two thresholds - zero and last period's earnings.

The relation between returns and firms' beating or missing thresholds for high

information asymmetry firms is unlikely to be driven by market fixation. If the market were

to blindly use earnings thresholds to value firms and if managers were to succeed in

misleading the market by earnings management, we should observe a return reversal in the

subsequent periods. The reversal would most likely happen around future earnings

announcement dates, when firms' true performance is revealed. However, I fail to find a

reversal of the abnormal returns on the earnings announcement dates one quarter and one
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year after the original earnings announcement dates. The higher returns awarded to firms

exceeding earnings thresholds appear to be rational responses by the capital market to the

information content contained in the earnings management activities.

If the signaling hypothesis does hold, a firm exceeding an earnings threshold through

earnings management (e.g. small profit firms with high information asymmetry) will be

punished by the market should it misses the earnings threshold in any future period. If firms

can predict future earnings with certainty, this punishment should never be observed,

because it results from a sub-optimal reporting decision and should not be adopted by any

firm in equilibrium. However, in reality, firms could make mistakes in predicting future

earnings and we should be able to observe these punishments. An examination of earnings

announcement date abnormal returns controlling for firms' earnings paths documents these

punishments and provides further evidence of the signaling hypothesis.

Contributions: This paper contributes to the literature in several ways. First, this paper

provides an alternative explanation for the discontinuities at the thresholds in earnings

distributions. In contrast to the "opportunistic earnings manipulation hypothesis" offered by

most previous studies on earnings thresholds, my analysis indicates that managers of

information-strained firms manage earnings around thresholds to signal future performance.

The economic rationale described in this paper explains the existence of multiple earnings

thresholds, which is consistent with the findings of previous research, making my

explanation even stronger. Second, this paper recognizes the impact of information

asymmetry on managers' motivation to manage earnings, while prior research on the

information content of earnings management often overlooks the effect of information

asymmetry.

Third, this is the first paper providing an economic rationale underlying the capital

market reactions to exceeding or missing the earnings thresholds that is consistent with the
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"market efficiency" theory. Previous literature provides evidence that the capital market

reacts to firms' beating or missing earnings thresholds (e.g., Barth, Elliott and Finn, 1999;

Bartov, Givoly, and Hayn, 2002). As discussed above, regulators use such findings as

evidence that managers mislead the market by managing earnings to exceed thresholds.

However, as pointed out by Dechow and Skinner (2000), "Academics are unlikely to view

earnings management as problematic if it is observable at low cost to capital market

participants." It is unconvincing that firms can mislead the capital market and trigger

significant market reaction by marginally exceeding simple and highly visible benchmarks

such as zero and last period's earnings. Evidence from this paper provides an explanation of

these positive market reactions that is consistent with both the market and the managers

behaving rationally.

This paper also has implications for standard setters. The findings from this paper

challenge regulators' arguments that beating earnings thresholds is intended by managers

solely to mislead the market. My evidence indicates that managerial reporting discretion can

actually convey useful information under certain circumstances and therefore bridge the

information gap between managers and outsiders. Because the cost of managing earnings to

exceed thresholds comes from the restriction on managers' reporting discretion, an effective

accounting regulatory system is the key for the signaling mechanism to work. However, an

excessively strict accounting regulation reduces the value-relevant information contained in

earnings.

Outline of the paper: The rest of the paper is organized as follows. The next section

reviews previous research and describes the economic rationale underlying the signaling

hypothesis of earnings management; the third section develops the testable hypotheses; the

fourth section describes the research design; the sample selection and empirical results are

presented in the fifth section; and the last section offers the concluding remarks.
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2. The Signaling Hypothesis of Earnings Management around Thresholds

This section reviews previous literature regarding the signaling hypothesis of earnings

management and describes the economic rationale underlying the signaling hypothesis in the

context of beating earnings thresholds.

2.1 Literature Review

Managers' motivation for earnings management was an important subject in

accounting research, even before earnings thresholds became a heated topic (Guay, Kothari,

and Watts, 1996). Previous literature offers supporting evidence for the two alternative (not

necessarily mutually exclusive) hypotheses regarding managers' motives for earnings

management. The opportunistic earnings manipulation hypothesis interprets earnings

management as a means by which managers or incumbent shareholders can obtain private

benefits at the expense of other parties such as shareholders and debt holders (e.g., Healy,

1985; DeFond and Jiambalvo, 1994).

The signaling hypothesis claims that earnings management reveals managers' private

information and therefore provides a more timely measure of a firm's future performance.

For example, Subramanyam (1996) documents that the market rationally attaches positive

value to discretionary accruals. DeFond and Park (1997) find that, concerned with job

security and trying to smooth earnings, managers manage earnings according to their

expectation of future performance. Altamuro, Beatty and Weber (2003) examine a sample

of firms that accelerated revenue recognition and were targeted by a recent SEC regulation

(SAB101), and they find that these firms' revenue recognition practices are motivated both

by managerial "opportunistic manipulation" incentives and by managers' intention to

provide value-relevant information about the firms' future performance to shareholders.

Most prior research examining earnings management's role in conveying value-

relevant information uses certain discretionary accrual models. If the underlying accrual
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model is mis-specified, it is difficult to draw valid inferences from the empirical results. For

example, Subramanyam (1996) acknowledges that the findings in the paper may suffer from

the measurement error in the discretionary accruals proxy. DeFond and Park (1997) cannot

rule out the selection bias generated in the discretionary accrual measurement process as a

potential explanation of their findings. In this paper, I provide additional evidence

supporting the signaling hypothesis by testing the hypothesis in the context of managers

managing earnings to exceed thresholds. This way of identifying earnings management

activities does not depend on any accrual model and is therefore exempt from the

measurement error problems associated with almost all widely used accrual models (as

discussed in Dechow, Sloan, and Sweeney, 1995, and Guay, Kothari, and Watts, 1996).

2.2 The Economic Rationale Underlying the Signaling Hypothesis of Earnings

Management around Thresholds

The reason why managing earnings to exceed thresholds can signal superior future

performance lies in the fact that firms without sufficient future growth do not benefit from

doing so. Because managers' reporting discretion is limited by the accounting regulations,

earnings management in the current period reduces future earnings and therefore makes

future earnings thresholds more difficult to beat. If a firm boosts earnings by manipulating

accruals upward, the higher current accruals should adversely affect future earnings. If

managers manage earnings by real activities such as reducing R&D investment or selling

assets, the future profitability will suffer even more than from just using accrual

manipulation.

The signaling mechanism can be explained using a simple repeated game framework.

Let us assume that investors value firms rationally, using all available information, and there

is no credible means of communication between managers and shareholders other than

audited financial reports. Because accounting reports usually do not directly provide
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information about a firm's future performance, investors may use heuristic earnings

benchmarks to judge a firm's future growth. The investors reward a firm with higher

valuation if the firm exceeds an earnings threshold and lowers the valuation if it misses the

threshold in any future period.

The investors' valuation metrics should achieve a separating equilibrium for firms

whose earnings fall short of an earnings threshold: firms expecting good future performance

will manage earnings to exceed the threshold and firms with a poor outlook will not.

Because making the thresholds in one period and missing the thresholds in another will

result in zero net benefit from the capital market, and earnings management activities also

involve other direct and indirect costs, only firms anticipating sufficient future earnings

growth have an incentive to exceed the current period's threshold via earnings management5.

This repeated-game nature distinguishes earnings thresholds from a "cheap talk" mechanism

where manipulating information does not involve real costs. Therefore, being able to exceed

the thresholds through earnings management indicates a promising outlook for the firm's

future performance.

The framework assumes that managers are not short-sighted, that is, they care about

their firms' market valuation in both the current period and all future periods. This is a

reasonable assumption if managers are only motivated by the capital market incentives.

Managers are, indeed, usually compensated based on both short- and long-term stock-based

performance measures and managers' career concerns also provide incentives against short-

sighted earnings management behavior. However, if there exist earnings-based incentives

not linked to stock prices, the above assumptions may not hold.

In the latter case, managers may still manage earnings to exceed thresholds, even if

5 The costs of earnings management can be both direct and indirect, and they may come from various sources.
If a firm manages earnings through manipulating operating cash flows, the lowered future profitability imposes
a direct cost on the firm. Examples of the indirect costs associated with earnings management are the reduced
reliability of earnings, loss of reputation, higher taxes under the circumstances where GAAP is consistent with
the tax codes, etc.
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doing so leads to a net loss from the capital market. An example of these other incentives

could be managers' contracting concerns, such as to avoid breaking earnings-based debt

covenants. It is an empirical question whether these other incentives dominate and therefore

erode the signaling function of earnings management around thresholds. As evidenced by

my empirical results, firms exceeding thresholds via earnings management demonstrate

superior future accounting performance, and exceeding earnings thresholds triggers positive

market responses around the earnings announcement dates. These findings are in line with

the signaling hypothesis, indicating that the contracting concerns are unlikely to be a

dominant factor motivating managers' earnings management activities around thresholds.

Examining earnings thresholds to distinguish firm quality is certainly a crude way of

valuing firms. It is useful when more sophisticated ways of communication are not available

or formidably costly. When a rich supply of credible information in addition to reported

earnings is available, the capital market would incorporate this information in its valuation

and rely less on earnings in forming expectations about firms' future performance. For

example, Bhushan (1989) documents that the marginal information content of earnings

announcements decreases with firm size. Because firm size is usually used as a proxy for

information environment (e.g., Collins and Kothari, 1989), the finding implies that a better

information environment reduces the marginal information content of earnings. With the

decrease of information asymmetry between managers and the capital market, the benefit

from signaling using earnings management should decrease. Consequently, we should

observe less evidence supporting the signaling hypothesis in firms facing a lower level of

information asymmetry. Without controlling for the information environment, the tests of

the signaling hypothesis are likely to lack power.

Previous research on the information content of earnings management generally

overlooks the impact of the information environment. This paper recognizes the crucial role
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of the information environment on managers' incentive to convey value-relevant information

via earnings management. I provide empirical evidence consistent with the hypothesis that

firms with worse information environments are more likely to manage earnings to reach

certain earnings thresholds.

Economic theory provides the rationale behind the signaling hypothesis of earnings

management around thresholds, but it does not specify which earnings thresholds are the

thresholds of choice. Previous literature draws inferences from psychological research,

citing people's tendency to process information using reference points, and identifies three

important earnings thresholds: zero, last period's earnings, and analyst consensus forecasts.

(e.g., Burgstahler and Dichev, 1997; Degeorge et al. 1999).

Unlike the first two thresholds - zero and last period's earnings - analyst consensus

forecasts have some special characteristics. First, in the process of beating analyst consensus

forecasts, both the reported earnings and the forecasts are subject to manipulation. A firm's

tendency to meet or beat consensus analyst forecasts is driven by the incentives of both

managers and analysts (see Lim, 2001, for a case of analysts' incentives affecting forecast

errors). The interaction between analysts and managers in the earnings reporting process is

likely to complicate the tests of the signaling hypothesis of earnings management using

analysts' forecasts as a threshold.

Second, unlike with the first two earnings thresholds, in the context of beating analyst

forecasts, information asymmetry is not likely to play a major role. For one thing, having

analyst coverage is an indication of less severe information asymmetry between managers

and the shareholders. In addition, guiding analyst forecasts requires frequent communication

between the management and the financial analysts, which also suggests less severe

information asymmetry. Matsumoto (2003) shows that firms try to avoid negative earnings

surprises by both managing earnings and guiding analyst's forecasts, and firms with higher
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institutional ownership are more likely to do so. Because higher institutional ownership is

usually associated with a better information environment, her findings indicate that firms

manage earnings and expectations to meet or beat analyst forecasts for reasons other than

reducing information asymmetry. As discussed above, managing earnings to exceed

earnings thresholds is more likely to contain value-relevant information if a firm faces severe

information asymmetry. Therefore, exceeding consensus analyst forecasts does not look

relevant in this context. For the above reasons, in this paper, I only use the first two earnings

thresholds - zero and last period's earnings - to specify earnings management.

3 Development of Testable Hypotheses

I test the signaling hypothesis in three steps. First, I examine the relation between a

firm's earnings management activities around the thresholds and the degree of information

asymmetry it faces. Second, controlling for the level of information asymmetry, I examine

whether a firm who manages earnings to exceed earnings thresholds exhibits higher future

accounting performance. Third, I study the market responses to firms' exceeding or missing

earnings thresholds and distinguish between the hypothesis that earnings management

conveys real information and the hypothesis that the market fixates on reported earnings.

3.1 Firms' information environment and the signaling hypothesis of earnings

management

Financial reporting, especially reported earnings, provides critical information to

financial decision makers such as shareholders and debt holders. However, as discussed in

the previous section, the importance of earnings decreases with the improvement of firms'

information environments. As a result, the signaling function of earnings management

should increase with the degree of information asymmetry a firm4aces. We should observe

a positive association between earnings management activities around the thresholds and the
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degree of information asymmetry a firm faces.

In this paper, I specify earnings management firms as those exceeding earnings

thresholds by a small amount. In an earnings histogram, the earnings management firms are

those falling into a few bins to the right of an earnings threshold. This group of firms is

hereafter referred to as TBEAT firms. I pursue my research questions by comparing this

group of firms with those firms that miss the thresholds by a small amount (i.e., firms falling

into a few bins to the left of a threshold, hereafter referred to as TMISS firms). I focus on

the two earnings thresholds: zero and last period's earnings. TMISS firms are good

matching samples for my study because these firms have earnings levels very similar to

TBEAT firms, and they could have exceeded the thresholds had they just managed earnings

a little bit upward. Higher future performance of TBEAT firms compared with TMISS firms

would provide compelling evidence for the signaling hypothesis. In addition, if I can find

differential market responses to the two groups of firms after controlling for all other

characteristics, under the assumption of market efficiency, there must be forward-looking

information contained in earnings management. What is more, according to the economic

reasoning offered in the previous section, firms release a negative signal about future

performance by missing earnings thresholds. Comparing TBEAT firms with TMISS firms

instead of alternative matching samples increases the power of my tests.

The following hypothesis examines the relation between firms' information

environments and their tendency to manage earnings to exceed the two earnings thresholds.

Using the level of discontinuity in the earnings distribution as a proxy of earnings

management, I develop Hypothesis 1.1 to test whether firms' earnings management activity

changes with the crQss-sectional variation in firms' information environments.

Hypothesis 1.1: The discontinuity in the earnings distribution becomes more salient
when the level of information asymmetry faced by a firm increases.
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Some recent papers question the significance of earnings management in explaining the

discontinuity in the earnings distribution. Dechow, Richardson, and Tuna (2003) show that

part of the earnings discontinuity at zero is due to the data truncation introduced by the

exchange listing criteria concerning earnings. Beaver, McNichols, and Nelson (2003) claim

that the asymmetric treatment of income taxes and special items for firms making a profit

versus firms making a loss explains a big portion of the discontinuity in the distribution of

earnings. Both papers suggest that the earnings distribution is not smooth even if there is no

earnings management. Hypothesis 1.1 indirectly addresses these concerns. Because firms

listed and incorporated in the U.S. face the same exchange listing requirements, tax codes,

and accounting standards, firms with different degrees of information asymmetry should not

have significantly different earnings distributions. Hence, if we observe a cross-sectional

variation in the magnitude of the discontinuities, these discontinuities are more likely to be

caused by earnings management. In addition, I also directly address the concerns regarding

the tax treatment's impact on the discontinuities in earnings distributions by re-examining

H1.1 using the pre-tax income and operating income instead of the bottom-line net income.

The un-reported results are essentially the same as those obtained using the bottom-line net

income.

Another way to directly address those concerns is to examine discretionary accruals.

The discretionary accruals are measured using the modified Jones model introduced by

Dechow, Sloan, and Sweeney (1995). Discretionary accruals are widely used in the

literature as measures of earnings management. If the discontinuities in earnings

distributions are really due to earnings management (i.e., firms manage earnings to exceed

the thresholds), we should observe significantly positive discretionary accruals for TBEAT

firms, especially those TBEAT firms that face severe information asymmetry problems. The
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following hypothesis is designed to reinforce the results from Hypothesis 1.1 using

discretionary accruals:

Hypothesis 1.2: The discretionary accruals of TBEAT firms are significantly positive,
and their magnitude increases with the level of information asymmetry a firm faces.

Dechow, Richardson, and Tuna (2003) present evidence that small-profit firms use

discretionary accruals to reach the threshold zero. Hypothesis 1.2 extends their study in the

following way: I divide TBEAT firms (small-profit firms included) into two groups - firms

with and without severe information asymmetry problems - and contrast the two groups'

earnings management behavior. I hypothesize that TBEAT firms facing severe information

asymmetry problems are more likely to manage earnings to obtain the earnings thresholds,

compared with firms facing better information environments. Because Dechow et al. (2003)

also find significant positive discretionary accruals for small-loss firms, I examine the

discretionary accruals for TMISS firms as well.

3.2 Earnings management and firms' future performance

If the earnings management activities do convey managers' private information about

firms' future performance, the expected future performance for firms exceeding earnings

thresholds should be higher than for those firms that fail to beat the thresholds. Using ex

post measures of ROA and annual ROA changes as proxies for firms' expected future

performance, Hypothesis 2.1 is developed to test the information content in earnings

management around thresholds.

Hypothesis 2.1: TBEAT firms exhibit higher ROA and ROA changes in the
subsequent periods than TMISS firms.

As discussed in the previous subsection, the information content of earnings

management should decrease with the improvement of firms' information environments.

Going one step further than Hypothesis 2.1, Hypothesis 2.2 is designed to examine the cross-

sectional variation of the information contained in earnings management.
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Hypothesis 2.2: The difference between future ROA and ROA changes of TBEAT
firms and those of TMISS firms is bigger for firms facing more severe information
asymmetry problems.

3.3 Market responses to exceeding earnings thresholds by earnings management

If exceeding or missing earnings thresholds conveys value-relevant information for

high information asymmetry firms, an efficient market should respond around the earnings

announcement dates. There should be a market premium to TBEAT firms compared with

TMISS firms, and this premium should increase with the level of information asymmetry

faced by a firm. However, the market premium to TBEAT firms is also consistent with the

market fixating on reported earnings. If the market is not efficient and fixates on reported

earnings using simple benchmarks, managers will also be motivated to engage in earnings

management, but this behavior will not provide any real information about the firms' future

performance. Under the market fixation hypothesis, the market's responses to earnings

announcements should reverse in future periods when investors learn the true future

performance of the firms. The following two hypotheses address the market responses to

earnings thresholds and distinguish between the market efficiency and the fixation

hypotheses.

Hypothesis 3.1: For firms facing severe information asymmetry, ceteris paribus, the
abnormal stock returns around the earnings announcement dates are higher for TBEAT
firms than for TMISS firms.

Hypothesis 3.2: For firms facing severe information asymmetry, the higher abnormal
stock returns experienced by TBEAT firms compared with those by TMISS firms do not
reverse on the subsequent earnings announcement dates.

In addition to current period's earnings, the signaling hypothesis predicts that the

returns of TBEAT firms should also be related to the firms' past reported earnings.

Specifically, the higher stock returns to TBEAT firms should be the most prominent when a

firm exceeds a threshold for the first time. And after the firm exceeds the threshold, keeping

above the threshold is expected and should not lead to more market rewards. What's more,
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firms manage earnings to exceed a threshold should be punished by the capital market

should they miss the threshold in any future period. Because according to the signaling

mechanism, getting punishment is an off-equilibrium behavior, this punishment should not

be observed if firms can predict future earnings with certainty. However, in the real world, a

manager may predict future earnings with error and miss an earnings threshold in time t even

though he thought he could make it when he managed earnings to exceed the threshold in

time t-1. To keep the signaling mechanism credible, the capital market has no choice but to

punish these firms. The following hypotheses are designed to examine the relation between

earnings announcement day returns and firms' past and current reported earnings (earnings

paths).

Hypothesis 3.3: For a firm facing severe information asymmetry, if it marginally
exceeds an earnings threshold in time t but missed the threshold in time t-1, it should
have higher earnings announcement day abnormal stock returns than other firms
marginally exceeding the earnings threshold in time t.

Hypothesis 3.4: For a firm facing severe information asymmetry, if it reports a loss in
time t but reported a small profit in time t-1, it should have lower earnings announcement
day abnormal stock returns than other firms reporting losses in time t.

4. Research Design

4.1 Measures of information asymmetry

In this paper, I use three measures to gauge the level of information asymmetry

between a firm's management and its investors: firm size, whether or not a firm has analyst

coverage, and a measure based on the numbers of analysts following and analyst forecast

errors. Firm size is frequently used as a proxy for information environments (e.g., Collins

and Kothari, 1989). In my empirical tests, I measure firm size using a firm's market value of

equity at the end of the fiscal year. The group of firms with fiscal-year-end market value

greater than US $1 billion is regarded as big firms and as having lower levels of information

asymmetry. Finns with fiscal-year-end market value less than US $100 million are labeled
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as small firms and as facing more severe information asymmetry.

Because firm size is usually correlated with many other firm characteristics, I also use

analyst coverage to measure information asymmetry. It has long been documented that

information intermediaries play an important role in today's capital market. Firms with

analyst coverage have less severe information asymmetry problems than firms without. The

second measure of information asymmetry is whether or not a firm has analyst coverage.

As stated above, there may be measurement error while using firm size as a measure of

information asymmetry. Because analyst coverage is highly correlated with firm size, using

analyst coverage as a measure cannot fully solve the problem. To address this concern, I

rank firms into size quartiles, and compare the earnings histogram of firms with analyst

coverage with that of firms without analyst coverage in each size quartile.

Even among firms having analyst coverage, the levels of information asymmetry differ.

I also construct a measure of the levels of information asymmetry based on analyst forecasts.

The first component of the measure is the number of analysts following a certain firm.

Firms with more analysts following are regarded as having lower levels of information

asymmetry. For each firm year, the number of analysts following the firm (NUMEST) is

measured as the maximum number of forecasts issued by different analysts in a month

during the 12 months preceding the actual earnings announcement date. The second

component of the information measure is the magnitude of analyst forecast errors (SFE).

The bigger the absolute value of analyst forecast errors, the worse the firm's information

environment. SFE is equal to PS-Forecastl/lEPSI, where "Forecast" is measured as the

median of the analyst forecasts issued in the month preceding the earnings announcement. I

rank firms into quartiles according to their NUMEST and SFE. The firms in the smallest

NUMEST quartile and biggest SFE quartile are labeled as "high information asymmetry"

firms. Firms falling in the biggest NUMEST quartile and smallest SFE quartile are regarded
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as "low information asymmetry" firms.

4.2 Information asymmetry and the signaling hypothesis of earnings management

H1.1 tests information asymmetry's impact on firms' earnings management behavior.

I examine the hypothesis by examining the magnitude of the discontinuities in the

earnings/earnings changes distributions. The distribution of firms with the highest levels of

information asymmetry is compared with the distribution of firms with the lowest levels of

information asymmetry. In examining the earnings and earnings changes histograms, I erase

the observations with extreme values (roughly 5% on each tail). To determine the bin width

in the distributions, I follow the methodology used in Degeorge et al. (1999) and try to be

consistent with previous research on earnings thresholds (e.g., Burgstahler and Dichev,

1997). The bin width is set to 0.005 for the earnings distributions and to 0.0025 for the

earnings changes distributions.6

To form a vigorous statistical test of the difference between earnings distributions of

firms facing various levels of information asymmetry, I perform a regression analysis based

on the two earnings distributions (firms with high and low degrees of information

asymmetry) for each earnings threshold. The OLS regression analysis method is similar to

the one used in Altamuro, Beatty, and Weber (2003). For each earnings measure (earnings

and earnings changes), I draw histograms for the group of firms facing high levels of

information asymmetry and the group of firms with low information asymmetry. I then

compare the magnitude of the discontinuity at zero in the two histograms by estimating the

following regression model:

Diff = a + f/l Info + fl2 Threshold + fi3 Info · Threshold + e (Model 1)

6 Degeorge el al. (1999) state that: "Silverman (1986) and Scott (1992) recommend a bin width positively
related to the data variability and negatively related to number of observations. For example, one suggestion
calls for a bin width equal to 2(IQR)n"' ", where IQR is the sample interquartile range (difference between Q3
and QI) and n is the number of available observations. According to this formula, in the earnings distributions,
the big firm sample (market value > $1 billion) should have a bin width of 0.007 and small firm sample (market
value < $10 million) should have a bin width of 0.005.
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The number of observations used in the regression model is equal to the total number

of bins in the two histograms (high information asymmetry firms and low information

asymmetry firms). Diff is calculated based on the method introduced in Burgstahler and

Dichev (1997). It is defined as the difference between the actual number of observations and

the expected number of observations (the average number of observations of the two

neighboring bins) for each bin in the two distributions divided by the estimated standard

deviation of the bins in each distribution.7 Threshold is an indicator variable that is equal to

1 for the histogram bin just above zero, -1 for the histogram bin just below zero, and zero

otherwise. Info is an indicator variable that is 1 if the Diff value is drawn from the

distribution of the high information asymmetry firms, zero otherwise. H.1 predicts a

positive sign on 33.

Hypothesis 1.2 is designed to reinforce the results from the first hypothesis. To test the

hypothesis, I measure earnings management using discretionary accruals. The modified

Jones model is used to estimate the discretionary accruals, and the data in the same industry-

year are used to estimate the model parameters for each firm. I estimate the following

regression model to calculate nondiscretionary accruals:

TAi/A,- = at [I/Ai,-l] + bit [(AREVit-AARit)/Ait-I] + b2t [PPEi/Ait-I] + eit (Model 2)

where, for firm i at time t,
TAi, = total accruals, computed following Dechow et al. (1995);8

At- = total assets;
REVi, = total revenues;
ARi, = accounts receivable;
PPEit= gross property plant and equipment;
eit = error term.

The above model is estimated using cross-sectional data from firms in the same

7 As discussed in Burgstahler and Dichev (1997), the estimated variance of the difference is approximately the
sum of the variances of the components of the difference. Denoting the total number of observations as N and
the probability that an observation will fall into interval i by pi, the estimated variance of difference between
observed and expected number of observations for interval i is Npil-p)+(l/4)N(pl +pi+l)(l- Pi-l-Pi+l)-
8 Total accruals should be equal to the difference between net income (Compustat data172) and cash flows
from operations (data308). But because cash flow data are not available before 1987, 1 compute the total
accruals following Dechow et al. (1995). TA = (AData4-ADatal)-(AData5-AData34- AData7l)-Datal4.
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industry (same two-digit SIC code) and the same fiscal year. Discretionary accruals are

estimated as the difference between a firm's total accruals and the fitted value of total

accruals using coefficient estimates from the above model.

The modified Jones model treats all increase in credit sales as earnings management,

and this method may show positive discretionary accruals for growth firms even if these

firms have not engaged in earnings management. Because of the limitation of the modified

Jones model, I also conduct the same analyses using the ,industry cross-sectional Jones

model. The specification of the Jones model is similar to the modified Jones model, except

that the change in sales is not adjusted by the change of accounts receivable. The estimated

discretionary accruals using the modified Jones model is denoted as Jones, and the estimated

discretionary accruals measured by a variation of the original Jones model is denoted as

Modjones .

Hypothesis 1.2 partitions firms into two groups according to their information

environment. The hypothesis predicts that, for. high information asymmetry firms, the

discretionary accruals are significantly positive for firms that just exceed the earnings

thresholds (TBEAT firms) and not significantly different from zero for firms just missing the

thresholds (TMISS firms). While for firms not facing information asymmetry problems, the

discretionary accruals are zero for both TBEAT and TMISS firms.

4.3 Beating thresholds and firms' future performance

H2.1 and H2.2 examine whether exceeding earnings thresholds signals superior

expected future performance. I use the subsequent three years' actual ROA and annual ROA

changes as proxies for the expected future performance and compare the ROA of TBEAT

firms with that of TMISS firms. ROA is defined as net income of the year divided by total

assets as of the fiscal year end. ROA change is calculated as the difference of current year's

ROA and the previous year's ROA (i.e., ROA change t= ROA - ROA, 1).
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4.4 Market responses to exceeding earnings thresholds by earnings management

H3.1 predicts that TBEAT firms should, on average, enjoy a higher abnormal return

than TMISS firms around earnings announcement dates, and that this premium increases

with the level of information asymmetry a firm faces. I test this hypothesis by estimating the

following regression model:

CAR = a + 81 Info + 2 Pos + 3 Info · Pos + 84 EARNMKT + 5 FE + 6
EARNDIFMKT + Ydummies + e (Model 3)

Where for each firm-year observation:
CAR: The three-day cumulative abnormal return measured in the window [-1, +1]

around the earnings announcement date. It is equal to the three-day cumulative
returns around the earnings announcement date minus the three-day cumulative
CRSP value weighted return.9

Info: An indicator variable that is equal to 1 if the firm belongs to the group of high
information asymmetry firms, zero otherwise. While using analyst coverage as
the measure of information asymmetry, it is equal to 1 if a firm does not have
analyst following and 0 if a firm does. Using NUMEST and SFE as measures,
it is equal to 1 if a firm falls in the lowest quartile of NUMEST and highest
quartile of SFE, 0 otherwise.

Pos: An indicator variable that is 1 for the firms exceeding earnings thresholds, 0
otherwise.

FE: Earnings surprises. Equal to actual EPS minus the median of the analysts'
earnings forecasts issued in the month preceding the earnings announcement
date. This variable is included in the regressions where analyst forecasts are
available.

EARNMKT: Earnings divided by the fiscal year beginning market value of equity.
EARNDIFMKT: Earnings changes divided by the market value of equity at the

beginning of the fiscal year. This variable is included in the
regressions examining the earnings changes distributions and those
regressions where analyst forecast errors are not available.

Ydummies: Year dummies controlling for the individual year effect on news
contained in earnings announcements.

When whether or not a firm has analyst coverage is used as the measure of information

asymmetry, the analyst forecast errors (FE) are not included in the regression analyses

because they are not available for more than half of the sample. In this case, I assume that

9 I also calculate the cumulative abnormal returns using three alternative methods: size matched portfolio
adjusted returns, the market model adjusted returns, and the Fama-French three factor model adjusted returns.
When estimating the parameters in the market model and the Fama-French three factor model, I use the
estimation window from -210 to -61 trading days relative to the event date. Consistent with the findings in
Brown and Warner (1985), the empirical results using the alternative abnormal return measures are
qualitatively the same as using the simple market adjusted returns.
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the expected earnings are equal to last period's reported earnings and use the earnings

changes (EARNDIFMKT) as a control variable in lieu of the forecast error.

H3.1 predicts significantly positive signs on both P3 and p2+ 33.

The following regression model is used to test H3.2:

CARt+l = a + /i Info, + fi2 Post + f/3 Info, · Pos, + P4 EARNMKTt+ + Ydummies + e

(Model 4)

All the variable definitions are the same as in Model 3, except for the time period when

the variables are measured. The annual earnings announcement date is denoted as t, and t+l

represents the subsequent earnings announcement dates. The information asymmetry (Info)

and earnings management measures (Pos) are taken from time t, whereas the abnormal stock

returns and control variables are from time t+l. Unlike in the regression model for H3.1, the

analyst forecast error at t+l is not included as a control variable. The reason is that

inefficient market response could be reflected in inefficient analyst forecasts. If analysts are

also misguided at time t and correct their mistakes at t+l, the inclusion of the forecast errors

at time t+l will reduce the power of the test. I test H3.2 in both a short window and a long

window. In the short window test, t+l denotes the first quarterly earnings announcement

date subsequent to the annual earnings announcement date. In the long window test, t+l

represents the annual earnings announcement date one year after t. H3.2 predicts non-

negative coefficients on Post and Infot * Post.

To test H3.3 and H3.4, I examine the three-day abnormal stock returns around the

earnings announcement dates for firms with various earnings paths. I use analyst coverage

as the measure of information asymmetry and zero as the earnings threshold in this test. The

following table describes the predicted sign and magnitude of the abnormal returns:
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Earnings Abnormal Returns

Without analyst With analystFiscal year t Fiscal year t-1
coverage coverage

Small profit Small profit zero zero
Small profit Loss Positive zero

Loss Small Profit More negative zero
Loss Loss negative zero

5. Data and Empirical Results

In this section, I describe the sample selection and empirical results. The empirical

results are presented in three steps. The results are generally consistent with the hypotheses.

In the first step, I show that there is a positive association between the degree of information

asymmetry a firm faces and its earnings management activities around the thresholds. The

second step shows that the future accounting performance of firms that just beat the earnings

thresholds is higher than that of firms that just miss the thresholds. The third step studies the

capital market's responses to the earnings management activities around earnings thresholds.

5.1 Sample selection and summary statistics

I examine the earnings distributions using annual earnings from fiscal years 1980 to

2001. The financial data including earnings are taken from the Compustat annual industrial

and research dataset. Earnings numbers used in this study are the bottom line net income

(Compustat data172)10. The return data are from CRSP. The analyst forecasts are from the

I/B/E/S database. Firms reporting exact zero earnings or earnings changes are scarce, and as

discussed in Burgstahler and Dichev (1997), it is impossible in many cases to verify whether

these data are correct. In the regression analyses for the two thresholds, I exclude firm-year

observations with earnings exactly meeting the thresholds. This process reduces the sample

size by less than 0. 1%.

10 To address the concern raised by Beaver et al. (2003) that the discontinuity in earnings distributions is largely
due to the asymmetric tax treatment of profits vs. losses, I also conduct most of my empirical analysis using the
pretax net income (Compustat data 170). The results are essentially the same as using the after tax net income
(data 172).
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All available observations meeting the minimal data requirements for the respective

tests are included in the sample. For tests only requiring basic financial variables such as

earnings and firm size, the sample contains 132,239 observations, with 3,866 firm-years

reporting small profits (less than 1% of fiscal year beginning market value of equity) and

1,925 reporting small losses. In the same sample, there are 3,443 observations reporting

small earnings increases (less than 0.25% of fiscal year beginning market value of equity)

and 2,450 reporting small earnings decreases. When discretionary accruals measures are

required, the sample size decreases to 108,961. In this sample, numbers of firm-years with

small profits, losses, earnings increases, and decreases are 3,298, 1,621, 2,504, and 1,846,

respectively. For hypotheses requiring analyst-forecast-based measures, the dataset shrinks

to 60,365 observations, with numbers of firm-years reporting small profits, losses, earnings

increases, and earnings decreases being 2,360, 1,174, 2,104 and 1,461 respectively.

Table 1 presents summary statistics of the key variables for the whole sample, the

group of firms making small profit/losses, and the group of firms making small earnings

increases/decreases. Because most variables are highly skewed and with extreme

observations in the sample, the mean and standard deviation reported in the table are

calculated after winsorizing the sample at 1% on both tails. We can see from the table that

small profits/losses firms have roughly the same characteristics as the whole sample,

whereas the small earnings increases/decreases firms tend to be bigger in size and more

profitable (as measured by earnings and ROA) compared with the whole sample.

[Insert Table 1 here]

Consistent with the findings from Dechow, Tuna, and Richardson (2002), firms falling

in the vicinity of earnings thresholds have higher discretionary accruals (Modjones) than the
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whole sample." However, the magnitude of discretionary accruals for those that exceed the

thresholds is not much bigger than those that miss the thresholds. Later in the empirical tests,

we will see that only firms facing high information asymmetry show significant differences

in discretionary accruals between threshold-beating and -missing firms.

Table 2 reports the correlation matrix of the whole sample. Because the variables are

highly skewed and have extreme outliers in the sample (statistics not tabulated), in addition

to the standard Pearson correlation, I also report the nonparametric Spearman correlation. As

shown in the table, the measures related to information asymmetry present significant

correlation consistent with my assumption. The number of analysts following (NUMEST)

and firm size (LNMKT) are positively correlated and standardized forecast errors (SFE) are

negatively correlated with NUMEST and LNMKT. Consistent with the findings in previous

research, the level of discretionary accruals calculated by using modified Jones or the

original Jones model does not differ a lot (the correlation is over 99%).

[Insert Table 2 here]

5.2 Firms' information environments and the signaling hypothesis

5.2.1 Analyses of the earnings histograms

Analyzing the earnings distributions, I find strong evidence consistent with HI.1.

There is huge discontinuity around zero in the distributions for the groups of firms facing

severe information asymmetry. For firms facing less severe information asymmetry, the

discontinuity becomes much weaker. The results from examining the earnings changes

histogram are weaker, but generally consistent with the hypotheses.

The test statistics used to test the null hypothesis that the distribution is smooth is the

" Note that the mean and median discretionary accruals for the whole sample are negative. This is due to the
fact that the intercept in the accrual model is forced to zero. Because discretionary accruals are defined as the
residual terms in the regression model, they pick up the value of the intercept. If the model is well specified,
the intercept should be equal to zero and the mean discretionary accruals for the whole sample should also be
equal to zero. However, if the model does not capture all determinants of accruals, the intercept may not be
equal to zero. In the sample used by this paper, the mean discretionary accruals are negative, indicating that
there exists a negative intercept in the accrual model.
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standardized difference (t statistics) used in Burgstahler and Dichev (1997). It is equal to the

difference between the actual number of observations in an interval and the expected number

of observations in the interval (average number of observations in its two neighboring

intervals), divided by the estimated standard deviation of the difference (see footnote 11 for

details about the calculation). Under the null hypothesis that a distribution is smooth, the

standardized difference of each bin in the distribution should be equal to 0. If firms try to

obtain positive earnings by earnings management, we should expect to see a significantly

negative standardized difference for the bin to the left of zero and a significantly positive

standardized difference for the bin to the right of zero.

Figure 1 shows the earnings histograms of big versus small firms (the bin width is set

to 0.005). The earnings histogram for the whole sample is also provided as a reference. The

discontinuity around zero is more salient for the small firm sample (fiscal year end market

cap less than US $100 million). The standardized difference is -6.03 for the bin left of zero

and 5.51 for the bin right of zero in the small firm histogram. But for big firms (market cap

greater than US $1 billion), the discontinuity becomes much weaker (the standardized

difference is equal to -2.18 for the bin left of zero and 1.55 for the bin right of zero).

[Insert Figure 1 here]

Using analyst coverage, number of analysts following (NUMEST) and forecast errors

(SFE) as measures for information asymmetry, Figures 2 and 3 present similar results as

Figure 1. In Figure 2, panel 1 is the earnings histogram of firms without analyst coverage,

which shows much more prominent discontinuity around zero compared with the histogram

in panel 2 where firms with analyst coverage are included. The standardized difference of

the bin left of zero in panel 1 is -5.21 (5.45 for the bin right of zero), while in panel 2 it is -

4.02 (2.61).

[Insert Figure 2 here]
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[Insert Figure 3 here]

In Figure 3, firm-years in the highest quartile of SFE and lowest quartile of NUMEST

are categorized as firms facing information asymmetry. Panel 1 of Figure 3 is the earnings

histogram of this group. Panel 2 is the earnings histogram for firm-years in the lowest

quartile of SFE and highest quartile of NUMEST. Firms with more severe information

asymmetry problem show a bigger kink around zero in the earnings histogram (panel 1).

The standardized difference is -8.10 for the bin left of zero in this distribution, and 4.24 for

the bin right of zero. This discontinuity almost disappears in the earnings histogram of the

firms with more analysts following and smaller forecast errors. The standardized difference

for the bin left of zero in this distribution is -2.02 (1.68 for the bin right of zero).

Earnings in the histograms are scaled by the fiscal-year-beginning market value. To

address the concerns that my results may be driven by this scaling variable, I consider

several alternative bases for scaling. When fiscal-year-end market value and book value of

equity are used to scale earnings, the results are qualitatively unchanged. Using total assets

to scale earnings, the earnings distribution looks unusual. Although there seems to be a

"bump" around zero in the histogram for big firms, it is not the same discontinuity as we

expect from earnings management (the test statistics is equal to -1.86 for the bin right of zero

when it should be positive in the case of earnings management). In fact, the distribution for

big firms looks like two close-to-normal distributions overlapping with each other. This

"bump" turns out to be driven by firms in the regulated industries.12 After taking out firms

in the utilities and financial services industries, the "bump" around zero for big firms

disappears. But for small firms, the discontinuity in the earnings distribution still exists after

the observations from regulated industries are excluded from the sample. The results for the

12 The regulations in many industries restrict firms' profitability, and financial service firms and utility
companies are usually very highly leveraged. Both factors cause regulated firms' ROA to cluster around an
unusually low level.
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threshold EARNDIFMKT are also not sensitive to the deflator used in the definition of the

variables.

Figure 4 addresses the possible measurement error associated with using firm size to

measure information asymmetry. The four panels compare histograms of firms with versus

without analyst coverage in four size quartiles. We can see that even after controlling for

firm size, firms without analyst coverage still demonstrate significantly higher levels of

earnings management compared with firms with analyst coverage.

[Insert Figure 4 here]

Table 3 presents the results from the regression analysis testing the relation between

the level of information asymmetry and smoothness of earnings distributions. Panel 1 reports

the results for the earnings threshold zero. Consistent with Hypothesis 1.1, the coefficient

on the interactive term "Info * Threshold" is significantly positive using all three measures of

information asymmetry. The results indicate that firms facing severe information asymmetry

problems are more likely to manage earnings to obtain positive profit.

[Insert Table 3 here]

Figures 5, 6 and 7 present the earnings changes histograms (the bin size is set to

0.0025). The results are much weaker than those from examining earnings histograms, but

we can still see that the discontinuity around zero is more salient for small firms than for big

firms. For the big firm sample, the t statistics testing the smoothness of earnings changes

distributions is -2.11 for the bin left of zero (1.37 for the bin right of zero). For small firms,

it is -2.38 (2.88). Using analyst coverage to measure information asymmetry, there is no

significant difference. The standardized differences for the bins left of zero and right of zero

are -2.00 and 2.35 in the histogram for firms with analyst coverage. The two statistics are -

2.45 and 1.88 in the histogram for firms without analyst coverage. Using analyst following

and forecast errors as measures for information asymmetry, I find results consistent with the

72



hypothesis. The t statistics for the bin left of zero is -3.16 (3.88 for the bin right of zero) for

firms falling in the lowest quartile of NUMEST and highest quartile of SFE, and is -2.08

(1.48) for firms falling in the highest quartile of NUMEST and lowest quartile of SFE.

Panel 2 of Table 3 presents the regression results examining the earnings increase

threshold. Three measures of information asymmetry are used in the tests: firm size, analyst

coverage, and a combination of NUMEST and SFE. The coefficients on the interactive

terms are positive for two out of the three regressions using different information asymmetry

measures, but none of the coefficients is statistically significant.

[Insert Figure 5, 6, and 7 here]

5.2.2 Discretionary accruals for TBEAT and TMISS firms

H1.2 addresses the concern that the discontinuities in earnings and earnings changes

distributions may be caused by factors other than earnings management. This hypothesis

examines the discretionary accruals for TBEAT and TMISS firms facing different levels of

information asymmetry. The results from testing this hypothesis reinforce those from testing

H1.1. Tables 4 and 5 present the empirical results. Because the discretionary accruals are

highly skewed in the sample (the skewness measure for the whole sample is equal to 22) and

have extreme values, I report both the mean and median discretionary accruals for each firm

group. I also report the test statistics for the sign of both the mean (t test) and the median

(sign test and signed rank test) discretionary accruals. The evidence is consistent with

earnings management being a main cause of the discontinuities in the earnings histogram.

The findings also support the notion that firms facing higher levels of information

asymmetry are more likely to manage their earnings to reach the threshold, and firms with

less severe information asymmetry problems are likely to report earnings close to the

thresholds simply by law of probability.

[Insert Table 4 and 5 here]
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From Table 4 panel 1, we can see that, among firms making small profits, the group

with the most severe information asymmetry problems demonstrates higher discretionary

accruals than firms facing low degrees of information asymmetry. Both the mean and

median discretionary accruals for all the three high-information-asymmetry groups are

positive. In addition, the positive mean discretionary accruals for the small firm group and

the no-analyst-coverage firm group are statistically significant. Given that the mean and

median discretionary accruals for the whole sample are negative, the significantly positive

discretionary accruals provide strong support for the notion that these firms achieve positive

profits by managing earnings. However, among firms facing less severe information

asymmetry, the median discretionary accruals are negative for all three groups and

significantly negative for firms with analyst coverage and firms with high SFE and low

NUMEST.

Because previous literature also finds significantly positive discretionary accruals for

small-loss firms, I also calculate the discretionary accruals for these firms (see Table 4, panel

2). In my sample, the mean and median discretionary accruals reported by the small-loss

firm groups are either not significantly different from zero or significantly negative.

Table 5 presents the discretionary accruals for firms reporting small earnings

increases/decreases. The evidence from using the second threshold - last period's earnings -

is much weaker than that from using the first threshold. However, we can still see that the

median discretionary accruals of high information asymmetry firms are higher than those of

firms facing less severe information asymmetry, which indicates that firms facing higher

degrees of information asymmetry are more likely to achieve the current earnings levels by

earnings management.
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To address the concerns associated with using the modified Jones model to measure

discretionary accruals, I also redo all the above tests using the industry cross-sectional Jones

model. The results are essentially the same.

5.3 Earnings management and firms' future performance

Table 6 reports the ROA and annual ROA changes in the three years following the

annual earnings announcement date for the TBEAT firms and TMISS firms. Because ROA

and ROA changes are highly skewed (the measures of skewness are equal to -131 and 85

respectively) and have extreme outliers, I report the median and the upper and lower

quartiles. Table 6 also reports the P values of the nonparametric median test assessing the

difference between the median discretionary accruals of TBEAT firms and those of TMISS

firms.13 Because small-profit firms by definition start with a higher ROA than small-loss

firms, I also report the ROA at year t as a benchmark.

[Insert Table 6 here]

Consistent with Hypothesis 2.1, the results suggest that firms that manage earnings to

report positive profit and increases in earnings exhibit superior performance in the

subsequent periods, compared to firms missing these thresholds by a small amount. For both

earnings thresholds, the ROA of TBEAT firms significantly surpasses that of TMISS firms

in all three years. Although small-profit firms start with a higher ROA than small-loss firms

at year t, the ROA gap between these two groups of firms is widened in the following years.

These findings are inconsistent with the "opportunistic earnings manipulation hypothesis," in

which TBEAT firms should show lower future performance because of the reversal of the

13 The nonparametric median test is the two-sample equivalent of the one-sample sign-test. Unlike the
Wilcoxon signed rank test, where the two samples are assumed to have identical distributions under the null
hypothesis, the median test does not depend on any assumptions other than the null hypothesis that the medians
of the two samples are equal. An unreported analysis of the TBEAT firms and TMISS firms reveals that the
future ROA of TMISS firms are much more volatile than TBEAT firms. Therefore, the two samples being
compared may not have similar distributions. The median test seems to be more appropriate in this context.
The median test is relatively crude and insensitive compared with other tests. However, because there are so
few assumptions, a statistically significant result is very convincing.
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managed portion of earnings. Comparing the subsequent annual ROA changes of TMISS

and TBEAT firms, we can also observe that TBEAT firms exhibit higher performance in the

subsequent years than TMISS firms.

Table 7 reports the subsequent three years' performance for firms facing various levels

of information asymmetry. Again, firm size, analyst coverage, and a combination of SFE

and NUMEST are used to measure the level of information asymmetry. The first panel

reports the future ROA and ROA changes for firms reporting small profits and losses in

various information asymmetry groups. Consistent with Hypothesis 2.2, the evidence shows

that firms with higher degrees of information asymmetry report a bigger and more consistent

positive difference between the future accounting performance of TBEAT firms and TMISS

firms. The positive correlation between the performance difference and the degree of

information asymmetry indicates that firms facing more severe information asymmetry are

more likely to signal their future performance by managing earnings to exceed thresholds.

Panel 2 of Table 7 presents the results for the second threshold, last period's earnings. Using

firm size and analyst coverage as information measures, I find results generally consistent

with Hypothesis 2.2. However, when SFE and NUMEST are used as measures of

information asymmetry, the difference between ROA and ROA changes of TBEAT firms

and TMISS firms does not monotonically increase with the degree of information asymmetry.

The results suggest that, when analyst forecasts are available, the signaling effect of the

second threshold - last period's earnings - becomes much weaker.

[Insert Table 7 here]

5.4 Market responses to exceeding earnings thresholds by managing earnings

After establishing the link between earnings management and future performance, I

examine the market responses in this section. Table 8 presents the regression results from

testing Hypothesis 3.1. Because most of the independent variables in the regression models
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are highly skewed and have extreme outliers, I drop all observations in the top and bottom

1% of the sample according to the value of the independent variables in order to increase the

power of my test and avoid erroneous results driven by outliers.14 Panel 1 of Table 8 reports

the testing results regarding the first earnings threshold, zero. The regression analysis is

conducted twice using two measures of information asymmetry: the first one is whether or

not a firm has analyst coverage; the second measure is constructed based on both NUMEST

and SFE. The second measure requires that a firm have at least one analyst following.

Consistent with the hypothesis, the coefficient on the interactive term of Pos and Info is

significantly positive in both regressions. Since the coefficient on Pos is not significantly

different from zero, the results indicate that exceeding the earnings threshold zero gains

higher market returns only if the firm faces a high level of information asymmetry.

[Insert Table 8 here]

Panel 2 of Table 8 presents the regression results regarding the second earnings

threshold - last period's earnings. Using analyst coverage as a measure of information

asymmetry, I find strong evidence supporting Hypothesis 3.1: the coefficient on the

interactive term of Pos and Info is significantly positive. The results become much weaker

when I restrict my focus to firms with analyst following and use the second information

asymmetry measure: the coefficient on the interactive term is not significantly different from

zero.

If we assume that the capital market is efficient, the above empirical results indicate

that managing earnings to exceed thresholds, especially the threshold zero, does convey

value-relevant information to investors. In addition, the information content of earnings

management increases with the level of information asymmetry. However, these findings

are also consistent with the notion that the market fixates on reported earnings and that this

14 The unreported tests using the whole sample get results qualitatively the same.
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earnings fixation increases with the degree of information asymmetry. Under the market

fixation argument, the market's responses to earning announcements should reverse in the

future period when investors learn the true earnings. Hypothesis 3.2 is developed to

distinguish between the market efficiency theory and the market fixation argument.

Table 9 presents results regarding the earnings threshold of zero. Panel 1 examines the

returns around the first quarterly earnings announcement date following the annual earnings

announcement when the threshold is beaten. Panel 2 examines the first annual earnings

announcement date following the original earnings announcement. The coefficients on the

dummy variable Pos and on the interactive term are non-negative in all regressions,

indicating that the positive returns enjoyed by threshold-beating firms do not reverse in the

subsequent periods. The findings are consistent with the notion that the earnings

management activity around zero conveys value-relevant information, and the higher market

returns enjoyed by the TBEAT firms do not result from market fixation.

[Insert Table 9 here]

Table 10 shows results regarding the second threshold, last period's earnings.

Consistent with my hypothesis, the tests do not find significantly negative coefficients on

either the indicator variable Pos or the interactive term.

[Insert Table 10 here]

Table 11 reports the abnormal stock returns for firms with various earnings paths.

Consistent with H3.3, for firms facing high information asymmetry, the positive stock

returns to TBEAT firms are the most prominent when the firms exceed the threshold after

reporting a loss in the previous year. For firms keep reporting small profits, the market does

not response to the earnings threshold any more, i.e. the abnormal returns are not

significantly different from zero. The results are also consistent with H3.4. For firms

without analyst coverage (high information asymmetry firms), the negative stock returns are
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the most prominent when the loss firms reported small profits in the previous fiscal year.

The median abnormal returns is -0.86% for firms reporting a small profit in time t-1 but a-

loss in time t, whereas the median abnormal returns for loss firms that reported a loss in the

previous period is only -0.72%. In addition, this -0.86% negative abnormal returns more

than offset the positive returns rewarded by the market when the firm exceeds the earnings

threshold for the first time (0.84%), indicating that firms that cannot keep exceeding the

thresholds do not benefit from earnings management.

[Insert Table 11 here]

6. Conclusions

This paper finds that firms' earnings management activities around thresholds contain

managers' private information about firms' future performance. Lacking other means of

communication between the management and the market, investors in information-strained

firms view financial earnings as a critical information source and use heuristic cutoff points

to judge firms' future performance. Because earnings management in the current period

reduces future earnings and therefore makes future earnings thresholds harder to reach, and

earnings management also involves many other costs, only firms anticipating sufficient

future growth benefit from managing earnings to exceed thresholds. As a result, managers

can convey their private information by managing earnings to exceed thresholds.

My empirical results reveal that firms facing severe information asymmetry problems

are more likely to manage earnings to exceed thresholds, and their earnings management

practices also contain more information about the firms' future performance. Further study

of returns shows that the capital market recognizes the information content of earnings

management and rationally incorporates it in setting prices. The evidence from studying the

first earnings threshold - zero - provides strong support for the signaling hypothesis.
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Although the empirical results from analyzing the second earnings threshold - last period's

earnings - are much weaker, they are generally consistent with the signaling hypothesis.

The findings of this paper have implications for both academics and standard setters.

This paper provides an economic rationale for the earnings management activities around

earnings thresholds that is consistent with both the market participants and the managers

behaving rationally. The ability of earnings management to signal future performance does

not discount accounting regulation's role in improving the transparency of accounting

information. On the contrary, appropriate accounting regulation is key for the signaling

mechanism to work. Only when managers' reporting discretion is effectively limited by

accounting regulations, can the separating equilibrium of earnings management activities

around thresholds be sustainable. One implication of this paper is thus that overly strict

accounting rules could reduce the value-relevant information contained in reported earnings.
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Figure 1. Earnings histograms grouped by firm size (fiscal year end market
value).
Earnings are scaled by fiscal year beginning market value of equity (bin size=0.005).

Panel 1. Firm-year from 1980-2001 with fiscal year end market value less than $100 million
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Figure 2. Earnings histogram grouped by analyst coverage.
Earnings are scaled by fiscal year beginning market value of equity (bin size=0.005).

Panel 1. Firm-years with no analyst coverage
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Figure 3. Earnings histograms grouped by absolute analyst forecast errors and
number of analyst following.
Earnings are scaled by fiscal year beginning market value of equity (bin size=0.005).

Panel 1. Firm-years with number of analyst following in the lowest quartile and absolute analyst
forecast error scaled by actual earnings in the highest quartile
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Figure 5. Earnings changes histograms grouped by firm size.
Annual earnings changes are scaled by fiscal year beginning market value of equity (bin size=0.0025).

Panel 1. Firm-years from 1980-2001 with market value less than $100 million

3.0

2.5

2.0

1.5

1.0

0.5

0
-0.09875 -0.07625 -0.05375 -0.09125 -0.00875 0.01375 0.03625 0.05875 0.08125

earnd I f.k

Panel 2. Firm-years from 1980-2001 with market value greater than $1 billion

5

P

r
c

e

4

3

-0.09875 -0.07525 -0.0537S -0.03125 -0.00875 0.01375 0 03625 0.05875 0.08125

earnd I fnkt

Panel 3. All firm-years from 1980-2001

S

4

p

c

n

2

0

-0.09875 -0.07525 -0.05375 -0.03125 -0.00875 0.01375 0.0362S 0.05875 0.09125
er-nd I fkts

88

p

t

O



Figure 6. Earnings changes histograms grouped by analyst coverage.
Annual earnings changes are scaled by fiscal year beginning market value of equity (bin
size=0.0025).

Panel 1. Firm-years without analyst coverage
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Figure 7. Earnings changes histograms grouped by analyst forecast errors and
number of analyst following.
Annual earnings changes are scaled by fiscal year beginning market value of equity (bin
size=0.0025).

Panel 1. Firm-years with number of analyst following in the lowest quartile and analyst forecast
error scaled by actual earnings in the highest quartile

3.0

2.5

2.0

p

I

n

1.5

1.0

0.5

0
-0.09875 -0.07625 -0.05375 -0.03125 -0.00875 0.01375 0.03625 0.05875 0.0812S

eandi fmkt

Panel 2. Firm years with number of analyst following in the highest quartile and analyst forecast
error scaled by actual earnings in the lowest quartile

10

p

r

n

4

2

0
-0.09875 -0.07625 -0.05375 -0.03125 -0.00875 0.01375 0.03625 0.05875 0.08125

earnd I fmkt

90



C.0

C

U
U

r cn;;

CZ

so
o.
c -

C .

C C

) Oo _
C C

, V bb 

< .5C' 

a Pfl S S 0r u~c1*

'eOC) 

P~ E~0S o
emE 0l~

C) 18C.
cd c~

0t -

.c -

0

C)
U

C)
m

b0
r.0
a0,
(12

tr

C)-C"
0\C)

QC)

C
et

ciC

0
t_0

3
o

._0

C)
-R
U-

.)

E CCt

L0
EE 0)

C)

~.o _ ,, = .-

. S

CZ

>o U *

LV ;~ ',
(1

OC 5 ~

(1 (g O-

C T (12

UI
a)
u)0

-J-i
E
C)

4._

3
U)
E

._

()
4-0
m

.L.0

E

.

a)

E

Un

.C
m:

a()n
-6

CV)

a)CZa)

a)2

a)

-6

U)C

(U
a)

2

5
a)

0d
-6

CCUco.a

C(U()

CO, ~-o)o 

0 0o O

O -
O Oo .o o66o

O
O
O0C)0

N-

coD It d- q - Ct 0
(D 0{3 N - C~I C -
L- OJ CNI !\ O ULO O C)

D

Uc

i

O LO L. I)
CD Lq Io N I- 0 0O
r4D · O C O O

6 6 

C) C- - 6
,It r-

CD CN

0 0 0
C N 6 6

D l CN N co CI (o (D -
C c oO U O OOcN C'a c N -6~ o 6 6c

U)
CO
c

U-

LO o oo o

-O O

o c

' O - c6 LO·c t add d in

CO N-
O 0o o

aCD
o oCd 

o
ci

c
6;

Cv,
C U N
CO I*,4D

4CD '' O r4
ca ,,- ,,.d c

o CO O o
6 6 6 6 v 

N o CO
CO O 0

N\6C56

N- *t - t -C-
c c, , c o o CCNM N N 6 6 6 

c O
C":3 O

N- 

0 06o c
CM

0

- O rD cO LO -
ao ~ r,.. co o O5 °cc ~ _ 6 6

I- . ln- c cn 3 "'" Z 0

P e Cl ) UJ 'C - 0 ) 
LU. z Zw ,~w- Ic 

= =

C)3

o;

C)

C) =

- CZ -

's.· Q

(f2

cnCt 3 Ct

U' -W^ 

CE.)CZ

(12flzE= cr - E

E 

U: 

CZ;(12

, 1 .
(12 . C

(12 

tD (12 -

(1 Cq )

3 : 
c,., 2 )

U: C) 

_ ;-s C) 

1 C)t."0Xr
C)O e)

cX en ' 

X, 1 2 .C _ '

--



0) N.- - '
co N C D C
- c\i c6 co~~

00 CO, 0) 00It O O 6o 
o- ) c

CD CD 0 
0u NcN L c c 6

C\O C\l 0 c

0 -D N d cc 6

3 cO cOc0 't 0
C0 '- CN0 d 0

CN 00 0o d
C)
cO0
c;

CN 0 0
- 0 0d o d

CO OC) o

6 6 6 

Co COt 1 e CD cO LOo- 0 *I-c) C C CD 0 0 0 00 - Lo 0 0 0

N- N LO 0 
co 't CO C Ccc Ir .4 CD .' 6

co
t-
06
to

0
c0

cM
0

Nl- ,t ~- 
to) CO CD Cc
rc-N- * * -

to CD CDo 0 C0 066 6

u r mc ) co
co - Co66 6

c t. ,_oOD ~ 0 0 0
'D 66

c0 0 N c 00 l ,,. 1 b

N0
6

rv 0 0
6 6

I- = >- -, c
-, ~ U 0 , c

,=l: n- < ,_ - Z 0LU Z > U J LU 0 5 F =- >U CMI z m2 . 2 0 ) L 

'U 

0
CO

c

0
t-

0)

co

cv

IIcoa)

UU)

I=

)

iL

u)
a)
U)
0)

a-U

U)
M

uim

E
Cnm

U:0
EE
iL

0
E
co

0)

a)

n

c
.0
a)

CE

a)

5U)0

caTJ)

U)

C:
CZ
U1)

a,

a)0-6
r}

cu
c

CuU)2

Q,
co

N '-

0 0
6 6C

o o
00

o3 0

0 0o d0 0

CD 0

CD O00c5 o6
0 -~0 00 0d o

o 00 0
66

O 0

0 0

o oc) 00 0d d

co go~
° o

ClN\

(A

Qun(m
u:

a

ud

a
a

.(U
cn
M
W

3'a
r:
C*:
Q

I-
C

10U,

Cu

.i

co

.0

aQ
!5
6

rA

.4
*.
!9
w

Li

I
Cu

r4

Q)cr.
0
AO

I

� � �

- ---s |



"* - N _ -
C O ) O O0N-0 c)O0 _-0o °.o s OOC d - O-0 0 - 0 -

- - le -It - Ow 0 1-0
O6 'do0 - 0

U) 
LOO0
q O

O -

0
q 6
o) -

L)O t O - r O00 D O O 0
co0 0 C) °0O- ' - O 60 0 0 

LO ,, M ) h LO N h y 0 O CO c 0 m o N4 o m o o oC O C O C O C Oa) O O O) o N o )o °o .O O O0 - O lO - COO-E"6Jc 06d Od '-6 'd

_ O 0 O C O - 0 0 O

O -6 O O 0 °, O-

t O C0 O DO r O
QO O N O d O °: O
Oo O - ciO C;R6 06 Oo' o'- 6'- 0

m _ CY _ D -@ , cm D _M O _O r- O O C O CO

*0 *0 *0 0 *0 *0
I O _ O_ O I O O _I I

d . . . .c .d c 

1- - CO 1- -
L O O O I O

N" CN. " C 60 - 0 - 0 -
O 1O 00 COO

. O O .

C) C ) 1O C')O o.LO LO LO r

0 - 0' - 0 - C

CO O. CO 0Ne0 ' D O co 0 00
-0 0- -

O Co C

0 - o0 CO6 ~Lc!60'- 0V c

COO C O-

O6 C O6'-' 0'

0 )c
O C

0- Cl C)O0 0t
o'!. c O

( C\JC) O
O C C C) 00 O

0o N o CD -O CM .o Co Oo _ o _ oC? q(P 0 0 S .

C\J -- _ - ) -

o 0 Oc5 o 96 o o-' o - o - O"-O * o* O * O -
o o _ o Lr_ Co ' - 0 8 0)

O 00 0° ° 0 O06 10 6 q6 O36 C5 66)- 9 - 0- 9 - o-

' 1 - CO -Co cn - O0_0 00 N-0ol °° °°
o _ o _ OC _

0 leO O D _ OO - o° o° o C3s ds C ~ 10 d

O - _ C _ C- co O_00 0 0 0 0 '- D '0) 0 P O "00O O- O c o r icn o 06 o
0n 0 0 o N

O 6

co0--.0 _O O0

O
C O

O -)
o 

00 CD _ ) - t _ C) ON- 0,- 0O 0 - 00 o-C 0 Co r- 0o O O ( O O O O 0 d6 dR 66d C d6
~ Io I I

CO ) 0
q C C O

0'1' O0d

O - O0 -Oo O 
("O 'CO

0 0 00 

0 od _0 LO O O - O

*0 00I O

le - LO _ r _ CQ - _ N C) C _ o- 0' - 0 0 0 '-- 0 - O O ,- Oo oO o 0 00 00 O N - C 00 00 0 0 ) 
,:D 96 o,'o °. o *o o °. o * o* o o .Od - d O o O. - O. -i o- OC O_ O C,0 - CD - I C: II C

to
C

C

I-
D w

2 z z

U)
0)

w C

I.. cn O0

(a
U)
C
08>
O

OIo

0) 0
O OU) o' 66'-

co _- _

o: o
CO_o °

o -N-0CO0

-oo0

~oc'

0o

o o

ed

.

~D ~Dm4 c
o

.0

vl C
oBC.)c, 0

- .
3 0

O .~ 

oo U 'o 0 Cio_0 0.

o a

& =*0C)0-.Ut 

0 

~ m Cto

_._ FO wS

o O

; O c

0

0

0o

cu(roU)

I0(0

U)

uJC

LL

I-
C)w
I-

z

._

U)

E

wV
C

1e

U)wE
CU)

uJLL
Do
-j

U) 
cn oCOO

- ON 6o -

0... -0N6h6'--

_ _

Vt O
1-

E
E 
C V

C

1



Table 3. Cross-sectional variation of the earnings management activities around thresholds
This table presents the results from the regression analysis testing the relation between information
asymmetry and the discontinuities around thresholds in earnings and earnings changes distributions.

Model: Diff = a + fll Info + 2 Threshold + 3 Info · Threshold

Panel 1. Earnings level distributions

Measure of information AdjustedMeasymure of information Intercept Info Threshold Info * Threshold djuted
asymmetry R

Predicted Sign ? + +

Est. Coefficient -0.037 0.020 1.882*** 3.886*** 48
(t statistics) (-0.63) (0.25) (4.28) (6.25)

Whether or not there is Est. Coefficient -0.018 0.002 3.318*** 2.011*** 648%
analyst coverage (t statistics) (-0.44) (0.04) (10.93) (4.69)

Number of analyst Est. Coefficient -0.063 0.042 1.852*** 4.317***
following and analyst (t statistics) (-0.62) (0.30) (2.42) (3.98)7%

forecast errors

Panel 2. Earnings changes distributions

Measure of information Intercept Info Threshold Info * Threshold Adjusted
asymmetry R

Predicted Sign ? + +

Est. Coefficient -0.018 0.012 1.779*** 0.493 24.1%
(t statistics) (-0.50) (0.25) (4.16) (0.81)

Whether or not there is Est. Coefficient -0.017 0.004 2.367*** -0.006
analyst coverage (t statistics) (-0.37) (0.07) (6.87) (-0.01) 27.8

Number of analyst Est. Coefficient -0.041 0.014 3.798*** 0.168
following and analyst (t statistics) (-0.62) (0.39) (4.20) (0.83)%

forecast errors

The symbols *, **, and *** indicate statistical significance at 10%, 5% and 1% (one-tail), respectively.

Diff: The standardized difference between the expected number of observations and the actual
number of observations for each bin in the two distributions. The expected number of
observations is equal to the average number of observations in the two neighboring bins.

Threshold: An indicator variable that is one for the histogram bin just above zero, -1 for the histogram
bin just below zero, and zero otherwise.

Info: An indicator variable that is one if the Diff value is drawn from the histogram of high
information asymmetry firms, zero otherwise.
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