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ABSTRACT 

Accounting information is an integral part of the information set used by investors. However, 

accrual based accounting earnings are susceptible to earnings management. Investors are con­

cerned about earnings management since earnings management can distort reported earnings 

and they may make decisions that they otherwise would not have made. The purpose of this 

thesis is to examine the impact of earnings management on the informativeness of reported 

earnings about firm value and analysts' forecasts. 

Chapter 2 develops an earnings management model and examines the impact of earnings 

management on income smoothing and the earnings response coefficient. Chapter 3 critically 

reviews the existing discretionary accrual models and discusses the measurements of earn­

ings management and income smoothing, which are used in the subsequent empirical chap­

ters. Chapter 4 empirically examines the impact of earnings management on the earnings 

response coefficient after controlling either for the smoothness of pre-managed earnings or for 

the smoothness of reported earnings. Firms are further decomposed into income smoothing and 

variance-increasing earnings management firms and the same analyses are repeated. Chapter 

5 examines the impact of smoothness of reported earnings and earnings management on the 

equilibrium demand for analysts' services and the properties of analysts' forecasts. 

This thesis contributes to our understanding of the impact of earnings management on firm 

value and analysts' forecasts by providing empirical evidence consistent with the hypothesis 

that the financial market and analysts are aware of the nature of a firm's discretionary accrual 

policy, and use their beliefs about the firm's discretionary accrual policy in assessing firm value 

and deciding whether to follow the firm. 
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Chapter 1 

Introduction 

Accrual based earnings are criticized because reported earnings are susceptible to earnings 

management. The flexibility of Generally Accepted Accounting Principles (GAAP) gives 

managers some discretion over accounting accruals. If this discretion is exercised to its ex­

treme, then the resulting accrual based earnings can be uninformative about firm value (Schip-

per (1989)). It is an empirical question whether earnings management decreases the informa-

tiveness of reported earnings about firm value. However, the understanding of the nature of 

earnings management has an important policy implication with respect to 'uniformity versus 

flexibility' in accounting standard setting (Subramanyam (1996)). If the flexibility of G A A P is 

opportunistically used and consequently impairs the usefulness of reported earnings in assess­

ing firm value, then accounting standard setters may want to choose uniformity over flexibility. 

Investors are also concerned about earnings management since earnings management can dis­

tort reported earnings and they may make decisions that they otherwise would not have made 

(Rosenzweig and Fischer (1994)). 

Even i f accrual based earnings are subject to manipulation, it is well documented that ac­

crual based earnings have a higher association with stock returns than cash based earnings (e.g., 

Rayburn (1986) and Dechow (1994)). Recent earnings management studies further decompose 

accounting accruals into the non-discretionary (normal) and discretionary components. Ac-

1 



Chapter 1 Introduction 2 

cording to Healy (1985), "non-discretionary accruals are accounting adjustments to the firm's 

cash flows mandated by accounting standard-setting bodies" while "discretionary accruals are 

adjustments to cash flows selected by the manager."1 The superiority of accrual based account­

ing earnings in assessing firm value to operating cash flows may imply that non-discretionary 

accruals are useful for valuation. However, it is not clear whether discretionary accruals are 

informative or not. By definition, discretionary accruals are arbitrarily determined by man­

agers or the firm. The usefulness of discretionary accruals for valuation depends on the nature 

of discretionary accruals. If discretionary accruals are correlated with or influenced by value 

relevant information which is not known to investors, then discretionary accruals will be useful 

for valuation. Otherwise, discretionary accruals can be viewed as noise. The latter case raises 

a question about the flexibility of GAAP. 

Most empirical earnings management studies take either an information or an opportunis­

tic perspective about earnings management (Jiambalvo (1996)). The information perspective 

emphasizes that managers use the flexibility of accrual accounting to communicate their pri­

vate value relevant information whereas the opportunistic perspective emphasizes that man­

agers manage earnings to maximize their expected utility. Rather than taking one of these 

perspectives, this thesis takes the view that all earnings management is opportunistic.2 How­

ever, depending on the incentives faced by managers, some earnings management can be more 

(or less) informative than others. Consistent with other earnings management studies (e.g., 

Healy (1985), Jones (1991), and DeFond and Park (1997)), this thesis assumes that earnings 

management is implemented through the selection of discretionary accruals, and examines the 

impact of earnings management on the informativeness of reported earnings about firm value 

1 See chapter 2 for a discussion about the conceptual framework of the non-discretionary and discretionary 
accruals. 

2 I f we view managers as always acting in their own interests, then all earnings management is inherently 
opportunistic. 
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and analysts' forecasts. 

The thesis is organized as follows. Chapter 2 develops an earnings management model 

based on Feltham and Ohlson (1996), and examines the impact of earnings management on 

income smoothing and the earnings response coefficient. Income smoothing is defined as a type 

of earnings management that induces a decrease in the ex-ante variance of unexpected earnings. 

It is shown that information enhancing earnings management leads to income smoothing only 

when income smoothing unravels the transient component of an earnings shock. It is also 

shown that the earnings response coefficient, which is defined as the coefficient on unexpected 

earnings regressed against share returns, is higher for more informative earnings management 

than that for less informative earnings management. The implications of income smoothing for 

earnings response coefficients are empirically examined in chapter 4. 

Chapter 3 critically reviews the existing discretionary accrual models, focusing on the 

Jones (1991) model and its variants. The strengths and weakness of the Jones model and 

its variants are discussed and a possible improvement is suggested. This chapter discusses the 

measurements of earnings management and income smoothing, which are used in the subse­

quent empirical chapters. 

Chapter 4 empirically examines the impact of earnings management on the earnings re­

sponse coefficient (ERC) after controlling either for the smoothness of pre-managed earnings3 

or for the smoothness of reported earnings. It is found that the ERC is an increasing function 

of the degree of income smoothing. Firms are further decomposed into income smoothing and 

variance-increasing earnings management firms. For the income smoothing firms, it is found 

that income smoothing increases the stock price reaction to unexpected earnings. However, for 

the variance-increasing earnings management firms, the hypothesis that variance-increasing 

3Pre-managed earnings are denned as reported earnings minus discretionary accruals (see chapter 2 for de­
tails). 
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earnings management decreases the stock price reaction to unexpected earnings is not sup­

ported by the data. 

Chapter 5 examines the impact of earnings management on the equilibrium demand for 

analysts' services and the properties of analysts' forecasts. When the demand for analysts' 

services for a given firm is proxied for by the number of analysts following the firm, it is found 

that the number of analysts flowing is a decreasing function of the measure of smoothness of 

reported earnings. After controlling for the smoothness of reported earnings, it is found that 

the number of analysts following is a decreasing function of the degree of income smoothing. 

With respect to other properties of analysts' forecasts, it is found that smooth income decreases 

dispersion, forecast error, and revision volatility. 

This thesis contributes to two strands of accounting research. First, this thesis contributes 

to the earnings response coefficient literature by showing that earnings management is an im­

portant factor determining the magnitude of the earnings response coefficient. Second, this 

thesis contributes to the analysts' forecasts literature by showing that the demand for analysts' 

services is negatively associated with the degree of smoothness of reported earnings and in­

come smoothing. The empirical evidence of this thesis is consistent with the hypothesis that 

the financial market and analysts are aware of the nature of a firm's discretionary accrual pol­

icy, and use their beliefs about the firm's discretionary accrual policy in assessing firm value 

and deciding whether to follow the firm. This thesis will contribute to our understanding of the 

impact of earnings management on firm value and analysts' forecasts. 



Chapter 2 
An Earnings Management Model 

2 . 1 I n t r o d u c t i o n 

Since Ball and Brown (1968), many accounting studies have reported the positive relationship 

between accounting earnings and stock returns. The earnings response coefficient literature 

goes beyond the simple sign test, and examines the magnitude of the change in a stock's price 

in response to a release of accounting earnings. It is well documented that the earnings re­

sponse coefficient, which is defined as the coefficient on unexpected earnings regressed against 

unexpected share returns, is affected by many factors including the cost of capital, firm size, 

earnings predictability, etc.1 In particular, the more persistent the earnings shock, the higher the 

earnings response coefficient (e.g., Collins and Kothari (1989), Easton and Zmijewski (1989), 

and Kormendi and Lipe (1987)). If an earnings shock is temporary, then its impact on stock 

returns is weak since the shock does not repeat in the future. Furthermore, i f an earnings shock 

is not relevant for valuation, i.e., is pure noise, then the earnings shock wil l have no influence 

on stock returns. In that sense, earnings with a low earnings response coefficient are defined to 

have low information content. 

Under an accrual based accounting system, managers have some discretion in reporting 

1 See the chapter 4 of Brown (1994) for a good summary. 

5 



Chapter 2 An Earnings Management Model 6 

earnings through accounting accruals. In this thesis, accounting accruals are decomposed into 

non-discretionary (normal) and discretionary accruals. Discretionary accruals are chosen by 

management and can be viewed as total accruals minus non-discretionary accruals. Total ac­

cruals equal reported earnings minus cash flows. The problem is that the concept of non-

discretionary accruals or normal accruals is not well defined theoretically, and is particularly 

problematic to measure empirically. For example, Healy (1985, p. 89) states that: 

"Non-discretionary accruals are accounting adjustments to the firm's cash flows 

mandated by accounting standard-setting bodies (e.g., the Securities Exchange 

Commission and the Financial Accounting Standards Board). • • • Discretionary 

accruals are adjustments to cash flows selected by the manager. The manager 

chooses discretionary accruals from an opportunity set of generally accepted pro­

cedures defined by accounting standard-setting bodies." 

It is not clear what adjustments accounting standard-setting bodies mandate. Generally 

Accepted Accounting Principles allow a wide range of alternatives for a transaction or an eco­

nomic event. In many cases, it is hard to determine which accounting method among alter­

natives is the most appropriate. Different people will often make different judgments about 

the proper accounting treatment depending on the information available to them. Since man­

agers are usually better informed about the business than others, they can make a better judg­

ment about the proper accounting method and accounting estimates. That is a reason why 

G A A P leaves the choice of accounting method to managers. A problem with leaving the se­

lection of accruals to managers is that their judgment is influenced by incentives such as their 

bonus, thereby leading them to make inappropriate accounting choice. Conceptually, non-

discretionary accruals may be defined as accruals a panel of impartial professional accountants 

might agree to implement i f they have access to the same information available to managers. 

Since a third party does not have the same information as managers, it is very difficult (or im-
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possible) to detennine what is the most appropriate accounting treatment for a transaction or 

an economic event. 

Under informational asymmetry, the determination of non-discretionary accruals is con­

strained by the availability of information and the adopted non-discretionary accrual model. 

For example, the Jones (1991) model, which is one of the most widely used non-discretionary 

accrual models in empirical earnings management studies, uses only the change in sales and 

gross property, plant, and equipment, and effectively ignore other information. Under the Jones 

model, discretionary accruals may contain some accruals which might be recognized as non-

discretionary accruals if researchers had access to the same information available to managers. 

Similarly, non-discretionary accruals may contain some accruals which might be recognized 

as discretionary accruals i f researchers had the same information as managers. For example, 

assume that a firm expects an abnormally high level of uncollectible accounts, and that man­

agers set up the above normal allowance for doubtful accounts. Without the information about 

the collectibility of doubtful accounts, the Jones model will misclassify those accruals as dis­

cretionary. On the other hand, i f the same firm does not consider the information in setting up 

the allowance for doubtful accounts, then the Jones model misclassifies discretionary accruals 

as non-discretionary accruals. In this thesis, non-discretionary accruals are defined as expected 

(or normal) earnings based on the information available to investors or researchers. Note that 

this definition does not assume that investors have access to the same information as managers. 

Therefore, some non-discretionary accruals are classified as discretionary since investors do 

not have access to the same information as managers. 

Accounting accruals can be viewed as consisting of three components. The first compo­

nent consists of adjustments based on publicly available information. The second component 

consists of adjustments based on management private information. The third component con­

sists of adjustments made due to management's personal incentives. Most people will agree 

that the first component of accrual adjustments should be classified as non-discretionary and 



Chapter 2 An Earnings Management Model 8 

the last component should be classified as discretionary. However, it is not clear whether 

the second component should be classified as non-discretionary or discretionary accruals. If 

non-discretionary accruals are defined as in Healy (1985), then the second component will be 

classified as non-discretionary since a panel of impartial professional accountants will make 

such adjustments. But, under information asymmetry, the second component cannot be iden­

tified. Therefore, this thesis treats the second component as discretionary accruals. That is, 

non-discretionary accruals consist of accrual adjustments that might be made by a panel of 

impartial professional accountants based on publicly available information. Observe that dis­

cretionary accruals are composed of adjustments to accruals to reflect management private 

information (adjustments that would be made by a "panel") and manipulation due to manage­

ment's personal incentives (would not be made by a "panel") which may be influenced by 

random events. 

Pre-managed earnings are defined as operating cash flows plus non-discretionary accruals. 

Therefore, reported earnings can be viewed as the sum of pre-managed earnings and discre­

tionary accruals. The information content of reported earnings depends on the nature of the 

discretionary accruals chosen by management as well as pre-managed earnings. Depending 

on the incentives faced by managers, discretionary accruals can be used to communicate man­

agers' private value relevant information or can result in garbling of pre-managed earnings. For 

example, the explicit and implicit contracts with shareholders or managerial reputation in the 

labor market may induce managers to disclose value relevant information. On the other hand, i f 

debt covenants use accounting numbers, then managers have incentives to circumvent covenant 

restrictions by managing reported earnings, which may result in garbling. Key (1997) reports 

that firms in the cable television industry managed earnings in order to mitigate Congressional 

scrutiny in late 1980s and early 1990s. The cable TV managers used discretionary accruals to 

relieve the political pressure of rate regulation, not to communicate managers' private informa­

tion. Big baths by incoming CEOs or large income increasing discretionary accruals by IPO 



Chapter 2 An Earnings Management Model 9 

firms are other examples of the garbling of pre-managed earnings. 

If discretionary accruals add noise which is not valuation relevant, then the informational 

value of reported earnings is much lower than that of pre-managed earnings. In that case, the 

response of share price to managed earnings will be weaker than pre-managed earnings. In 

that sense, noisy earnings management decreases the information content or quality of earn­

ings announcement. On the other hand, i f earnings management is intended to communicate 

managers' private value relevant information, then reported (managed) earnings will be more 

value relevant than pre-managed earnings. 

Feltham and Ohlson (1996) and Ohlson and Zhang (1998) discuss an extreme income state­

ment based approach called permanent earnings accounting.2 In the permanent earnings ac­

counting, current earnings are a sufficient statistic for the market value of the firm and the 

value of the firm is determined by a multiple of current earnings, i.e., capitalized earnings. A 

firm that implements the permanent earnings accounting will report a long-run earnings rather 

than transitory earnings or will convert transitory earnings into permanent earnings equivalent. 

In this thesis, persistent earnings are defined as a long run earnings that are expected to per­

sist in the future. The persistent earnings are similar to permanent earnings, but they do not 

assume that the market value of the firm is represented by a multiple of earnings. The persis­

tent earnings emphasize that the transitory component of earnings is eventually offset by other 

transitory earnings that have the opposite effect, hence, the transitory component of earnings 

is not reported. If a firm reports the persistent earnings by eliminating transitory earnings, 

then the response of share price to the reported earnings will be stronger than pre-managed 

earnings which contain both persistent and transitory components. That is, earnings manage­

ment changes the characteristics of reported earnings. Depending on the nature of earnings 

2The other extreme approach is called mark-to-market accounting, in which book value of the equity is a 
sufficient statistic for market value. 
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management, the price reaction to reported (managed) earnings can be stronger or weaker than 

pre-managed earnings. This chapter analytically examines the impact of earnings management 

on the market value of the firm. 

Analytical earnings management research usually focuses on conditions where earnings 

management occurs as an equilibrium behavior. Demski et al. (1984) show that delegation to 

managers of accounting method choice leads to more efficient contracting in an one period prin­

cipal agent setting where risk averse, managers have superior private information. Dye (1988) 

shows that the breakdown of the Revelation Principle is important for earnings management to 

exist since otherwise the owner of the firm can implement an equivalent truth telling mecha­

nism whenever there is an equilibrium.3 Some studies focus on income smoothing, and exam­

ine under what conditions managers smooth earnings. Lambert (1984) shows that risk averse 

managers without access to the capital market have incentives to smooth earnings. Dye (1988), 

however, shows that even i f managers have access to the capital market, managers smooth 

earnings since their borrowing and lending rates are different from what they can achieve by 

managing earnings. Fudenberg and Tirol (1995) show that a concern about tenure leads to 

income smoothing. 

Unlike the above mentioned analytical earnings management studies, this chapter does not 

examine conditions which lead to earnings management. Rather it is assumed that managers 

are engaged in different types of earnings management. The nature of earnings management is 

determined by management incentives, political consideration, and institutional factors such as 

auditors and accounting rules. That is, adopted discretionary accrual policies are management's 

endogenous reaction to the above mentioned factors, which this chapter treats as exogenous. 

While it might be ideal to have a model in which the incentives and management's response 

3Arya et al. (1998) also emphasize that the violation of assumptions of the Revelation Principle is crucial for 
earnings management to exist. For a good review of the breakdown of the Revelation Principle, see Table 1 of 
Aryaetal. (1998). 
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to these incentives are endogenous, it is useful to understand the market's rational reaction to 

earnings management. Prior empirical earnings management studies focused on identifying 

whether income smoothing exists (e.g., Subramanyam (1996) and DeFond and Park (1997)) 

or on the relation between the characteristics of earnings and the earnings response coefficient 

(e.g., Collins and Kothari (1989)), but none of them examined the impact of earnings manage­

ment on the smoothness of reported earnings or the earnings response coefficient. By analyzing 

how earnings management affects the variance of unexpected earnings and the association be­

tween the unexpected earnings and the unexpected returns, this chapter provides insights about 

the relation between earnings management and market prices. 

The rest of the chapter is organized as follows. Section 2 introduces the basic information 

dynamics similar to that specified in Feltham and Ohlson (1996), and derives a linear valuation 

function. In section 3, the accounting system is described. In section 4, discretionary accruals 

are modeled as the sum of the informative and noisy components. The discretionary accruals 

are valuation relevant as long as they are correlated with managers' private value relevant 

information. However, the presence of noise makes the discretionary accruals less useful for 

valuation. The information content of reported earnings depends on the relative weights of 

the informative and noisy components. The impact of earnings management on the variance of 

unexpected earnings is examined in section 5. In section 6, the impact of earnings management 

on the earnings response coefficient under a typical short window event study framework is 

examined. Conclusions are reached in the final section. 

2 . 2 Information Dynamics 

As in Feltham and Ohlson (1996), the transactions and economic events for a firm are sum­

marized by a Markovian information dynamics based on cash flows and other information. 

The firm sells its products or service on credit. Current period's sales (st) are influenced by 
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prior period sales, cash investments, and other information about sales (u ;). The collection of 

credit sales is made in the next period. It will be referred to as operating free cash flows (crt) 

since it results from operating activities, not from investing or financing activities.4 Current 

period cash investment (cit) is influenced by investment opportunities which are known prior 

period. Current period investment opportunities (iot) are influenced by prior period investment 

opportunities. In contrast to Feltham and Ohlson (1996), sales dynamics play a key role rather 

than the operating free cash flows. In fact, the market value of the firm at time t, which will 

be derived later, does not depend on the operating free cash flows at time / since next pe­

riod expected operating free cash flows are determined by current period sales. The approach 

starting with sales forecasts is more descriptive of the process used by investors or analysts 

when they analyze a firm.5 The information set available to managers at time t is represented 

by // = [st,crt,cit,iot,ut]T. Note that the entire history of the information is available, but 

the current information is sufficient for valuation due to the Markovian nature of the assumed 

information dynamics. The information dynamics across periods are represented as follows: 

It+i — QIt + e( + i , where Q = 

y 0 K 0 1" 
p 0 0 0 0 
0 0 0 1 0 
0 0 0 co 0 
0 0 0 0 0 

(IFD) 

where §/+i = [est+i,ert+i,Zit+\,e0t+i,£ut+i]T are unpredictable disturbance terms with zero 

mean. For example, £ s t + \ and ert+i are interpreted as unexpected sales and unexpected op­

erating free cash flows, respectively. For simplicity, e.t+is are assumed to be independent of 

each other except that § 5 , + i and eut+\ may be correlated. The parameters in the information 

4The terminology is motivated by the cash flow statement, which classifies cash flows into operating, investing, 
and financing. 

5In their study of the implication of non-discretionary accruals on market-based research, Dechow et al. (1998) 
take a similar approach by stating that "The fundamental transaction/event for the computation of accrual account­
ing income is the sale." 
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dynamics are restricted such that y e (0,1), K > 0, p G (0,1), and CD G [0,R), where R repre­

sents one plus risk-free interest rate.6 y G (0,1) represents the persistence in sales, implying 

that next period's sales are expected to decay at a constant rate 1 — y. K > 0 represents the im­

pact of current cash investment on next period's sales, p G (0,1) represents the impact of one 

dollar in sales on next period's operating cash flow. That is, p can be interpreted as expected 

contribution margin, p is assumed less than 1 since there are costs associated with sales such 

as production costs, collection costs, bad debts, and administrative costs, co G [0,R) represents 

one plus the expected growth in anticipated investment opportunities.7 

The information dynamics assumed in this chapter extend Feltham and Ohlson (1996) by 

including non-cash information such as credit sales and investment opportunities while they are 

less general than Feltham and Ohlson (1996) because error terms are assumed to be indepen­

dent of each other. On the other hand, Ohlson and Zhang (1998) take a more general approach 

by allowing an arbitrary number of cash and non-cash information. The information dynamics 

adopted in this chapter is not designed to be comprehensive, rather it is done in the simplest 

manner possible to accommodate two types of accruals associated with working capital and 

property, plant, and equipment (see Section 3).8 

In order to focus on the accounting for operations, it is assumed that the firm is an all-equity 

firm, and that the net cash flow equals the net dividend. There is no borrowing and lending. 

If operating cash flows exceed cash investments, the excess cash is distributed as a dividend 

whereas if there are insufficient funds for cash investments, the equity holders contribute. It is 

6 See Feltham and Ohlson (1996) for a discussion on the restrictions on parameters. 
7 To ensure a bounded market value, the maximum eigenvalue of Q must be less than R (see Ohlson and 

Jhang (1998, page 8)). The eigenvalues of the transition matrix are (0, y, to). Hence, the upper bound for y and co 
should be less than R. 

8 A somewhat more general model would recognize that sales generate cash outflows in the current period and 
cash inflows in the next period. Furthermore, sales would be decomposed into cash sales and credit sales (as in 
Appendix B of Ohlson and Zhang (1998)). 
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assumed that the present value of future expected net cash flows determines the value of the 

firm (Vt).9 The interest rate (R — 1) is assumed constant over time. 

00 

Vt = 2 R~xEt [crt+T - Zit+X]. (PVCF) 

T = l 

Under the assumption of a linear valuation function, the value of the firm is expressed as 

follows: 1 0 

V,(It)=mt, (2.1) 

pK Kp — R2+Ry p where n = 0 
_R-y " (R-y)R R(R-y)(R-(o) (R-y)R_ 

The valuation function does not depend on operating free cash flows at time t since the 

expected future operating free cash flows are determined by sales and other information about 

sales at time t. That is, current sales, cash investments, available investment opportunity, and 

other information about sales are sufficient for valuation. 

Feltham and Ohlson (1996) assume that managers and investors have the same information, 

and that part of the information may be represented by accounting numbers. The accounting 

system influences the part represented by accounting numbers, but does not influence the in­

vestors' total information. Hence, in their case, accounting does not affect the market price 

of the firm. In contrast, this chapter assumes that managers may know more than investors, 

9 Alternatively, the no-arbitrage condition can be imposed. Ohlson (1991)'s proposition 1 shows that the no-
arbitrage condition is equivalent to the present value of expected future dividends. 

1 0 PVCF implies 

V,(It) =R~xE,[crt+\ -ci,+i +nlt+i] 

=^-'([0 i - i o o]'ni,+icnit). 

Hence, the coefficients of the valuation function are computed by 

rc=[0 1 —1 0 0] Cl(RI — fl)-1, where lis an identity matrix of order 5. 
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and that the accounting system can influence what investors know. It will be useful to distin­

guish the intrinsic value of the firm from the market value of the firm. The intrinsic value of 

the firm is based on all information available to the managers while the market value of the 

firm is based on information known to investors. Since the accounting system can be used to 

communicate the managers' private value relevant information, it can affect what is known to 

investors. Hence, the accounting system can affect the market value of the firm. However, the 

accounting system does not affect the intrinsic value of the firm since it is assumed that the 

accounting system does not affect the accounting for taxes and contractual obligations. 

I( and // will be used to represent the managers' information set and investors' information 

set at time t, respectively. Managers are assumed to have superior information, It D //. In 

particular, it is assumed that x>t is known to the managers at time t, but is not directly known to 

investors until time t +1. That is, It — [st,crt,cit,iot,vt]T and// = [st,crt,cit,iot,ut-i]T.u This 

assumption reflects that managers have some information in advance, but their information is 

eventually known to investors with delay. If vt is not correlated with information available 

to investors at time t and the accounting system is not used to communicate managers' pri­

vate value relevant information, then the information dynamics for investors are represented as 

follows: 

y 0 K 0 0" 
p 0 0 0 0 
0 0 0 1 0 . 
0 0 0 co 0 
0 0 0 0 0_ 

s J + i is the same as e ; + i except that vt+est+i is redefined as s 5 / + i , and svt+\ is replaced with 

n 8 ( is known to investors as well as managers. It is not explicitly included in the information set since it can 
be inferred from other variables. 

I}+! = CU} + S/+1, where Q = 
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evt. The corresponding valuation function consistent with the above information dynamics is: 

Vt(I't)=izll, 
r ~ 

where n = 
P Q pK Kp~R2+Ry 

[R-y " (R-y)R R(R-y)(R-(o) 

Note that the coefficient on vt-\ is zero since it is not valuation relevant information (its 

information content is reflected in st). If the accounting system can be used to communicate 

the managers' private value relevant information (u?), investors form a conditional expectation 

about O f . In that case, the valuation function (2.1) is used with // = [st,crt,cit,iot, ut]T, where 

U f is a conditional expectation about ut given information available to investors including ac­

counting numbers. The following two sections describe the accounting system and examines 

how the accounting system is used to communicate managers' private information. 

2 . 3 Accounting 

This section discusses accounting procedures a firm might take i f the firm does not manage 

earnings. The pre-managed (or unmanaged) earnings derived in this section will be used as a 

benchmark when managed earnings are introduced in the next section. 

Accounting earnings are different from operating free cash flows due to accounting accru­

als. In this model, it is assumed that accounting accruals consist of depreciation and the change 

in working capital. For depreciation, a simple declining balance policy is assumed. That is, 

depreciation is a fixed percentage of the beginning property, plant, and equipment (ppet-\): 

dept = (1 - 8t)ppet-i, (2.2) 

where bt denotes the depreciation policy on property, plant, and equipment. The above model 

allows managers' discretion over depreciation rate (1 — bt). However, the appropriate depre­

ciation expense may be determined by applying the matching principle, i.e., by equating the 
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depreciation expense of an asset with future benefits it produces. It is assumed that the ap­

propriate depreciation rate is equal to the decay rate of sales, 1 — y. 8t < y represents an over-

depreciation while 8( > y represents an under-depreciation. Under non earnings management, 

depreciation expense is as follows: 

dept = {\-i)ppet-\. (2.3) 

The property, plant, and equipment at time t equals the remaining balance of the property, 

plant, and equipment at time t — 1 plus cash investments. Cash investments are fully capitalized 

and added to the property, plant, and equipment, which is subject to depreciation: 

ppet =yppet-\ +cit. 

Operating assets at time t (oat) consist of property, plant, and equipment and working 

capital at time t (wct): 

oat = ppet + wct. 

Working capital, defined as the excess of current assets over current liabilities, includes 

accounts receivable and accounts payable. There are, however, no financial assets or debt since 

the firm is assumed to be an all-equity firm and to immediately distribute all cash flows to 

equity-holders. 

The clean surplus relationship is assumed to hold: 

oat = oat-\+ oxt - (crt - cit), (CSR) 

where oxt denotes operating earnings for period t. By definition, operating earnings for period 

t are the sum of operating free cash flows and total accruals for period t, where total accruals 

(tat) equal the change in working capital minus depreciation: 

oxt = crt + tat 

= crt + Awct - (1 - y)ppet-\, 
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where Awct = wct — wct-\ is the change in working capital. Consistent with most empirical 

earnings management studies (e.g., Jones (1991), Dechow et al. (1995), and Subramanyam(1996)), 

it is assumed that the change in unmanaged working capital is influenced by the change in the 

firm's activity level, which is measured by the change in sales, Ast = st — st-i. More specifi­

cally, unmanaged working capital is determined by Awct = pAst, implying that working capital 

is determined by the expected cash receipts from sales.12 Pre-managed operating earnings are 

determined by a proportion of sales, depreciation, and unexpected operating free cash flows. 

oxt = pst-{\- i)ppet-\ + Irt • (2.4) 

Observe that i f there is an unexpected increase in uncollectible accounts receivable, i.e., 

crt < pst-i, then bad debt expense for period t will increase. In that case, the accrual based 

reported earnings decrease since srt is negative. Similarly, i f the collection of accounts receiv­

able is above expectation, i.e., crt > pst-\, then bad debt expense for period t wi l l decrease and 

the reported earnings increase since srt is positive. 

2 . 4 Earnings Management 

The flexibility of generally accepted accounting principles gives managers some discretion in 

choosing accounting policy and determining accounting estimates. Under the assumption that 

managers can manage earnings through accounting accruals, this section formally introduces 

earnings management based on the information asymmetry between managers and investors. 

Jones (1991) proposes an empirical discretionary accrual model. The Jones model assumes 

that the change in working capital is explained by the change in sales and depreciation is 

1 2For simplicity, it is assumed that the change in working capital is fully determined by a multiple of the 
change in sales. In empirical earnings management literature, the measurement error is a big concern (Bernard 
and Skinner (1996)). Even if it is stochastic, the basic results do not change. 
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explained by gross property, plant, and equipment. 

tat = $o + PiARevt + fcPPEt + et, 

where ARevt = change in revenues from the prior period, 

PPEt = gross property, plant, and equipment. 

In the Jones model, Po + Pi AJ?ev, + fcPPEt are interpreted as non-discretionary accruals whereas 

the prediction error, et is interpreted as discretionary accruals. 

Before introducing the total accrual model adopted in this chapter, the empirical implica­

tions of the Jones model will be briefly discussed. In the previous section, non-discretionary 

accruals are assumed to be determined by pAst — (1 — i)ppet-\. If the empirical Jones model 

correctly measures non-discretionary accruals, then Po will be zero, and Pi and P2 will be p 

and y — 1, respectively. Even though the model in this chapter aassumes that those parameters 

are known to investors or researchers, empirical earnings management research estimates those 

parameters using the past data. Therefore, the parameters estimated by the Jones model can be 

different from the theoretical counterparts suggested in this chapter. The failure of obtaining 

the correct parameters leads to measurement error in non-discretionary and discretionary ac­

cruals. For example, the deprecation rate parameter estimated from the Jones model (P2) will 

be the average of 1 — 5 r which were chosen by a firm over the estimation period. If the firm had 

applied a conservative depreciation rate, then the estimated P2 will be greater than the theoret­

ically correct y — 1. In that case, the Jones model cannot properly measure non-discretionary 

depreciation. Similarly, the parameter for the change in sales estimated from the Jones model 

(Pi) may not be equal to p. Pi will be the average rate of changes in working capital. 

The model in this chapter assumes that total accruals are determined by the change in sales, 

beginning capital assets, and the prior and current period discretionary accruals. In contrast 

to the Jones model, this chapter considers additional non-discretionary accruals, the fraction 

of prior period discretionary accruals that are reversed in the current period. That is, et is 
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further decomposed into current period discretionary accruals and the reversion of prior period 

discretionary accruals. The reversion of prior period discretionary accruals is anticipated by 

investors, hence it is a part of non-discretionary accruals. Total accruals are modeled as follows: 

tat = pAs, - (1 -y)ppet-\-r\tdat-\ + dat, (2.5) 

where dat denotes discretionary accruals for period t, and r\t £ [051] represents the fraction of 

prior period discretionary accruals that are reversed in the current period. 1 3 

Compared to the Jones model, the total accrual model does not have an intercept term, 

and st equals dat — r\tdat-\. Note that only dat (out of et = dat — r\tdat-\) constitutes discre­

tionary accrual. As noted by Bernard and Skinner (1996), the misclassification of discretionary 

accruals as non-discretionary accruals has great impact on the interpretation of market-based 

earnings management research. The above specification suggests a possible improvement in 

non-discretionary accrual models by considering an A R M A type error term rather than a stan­

dard independent error term. 1 4 

The reversion parameter (r\t) is determined by earnings management instruments used by 

the firm. For example, i f the firm reports credit sales early or underestimates allowance for 

bad debts, then full reversion will occur in the next period. In that case, dat equals extra 

accounts receivable times contribution margin (p) and r|f+i = 1. On the other hand, in valuing 

marketable securities, i f the decline in the market price below acquisition costs is treated as 

permanent rather than temporary, then reversion does not occur in the next period. In that case, 

1 3 For simplicity of the model, it is assumed that sales are not subject to earnings management or that unmanaged 
sales are known. However, Dechow et al. (1995) do assume that sales are subject to earnings management. They 
use the change in sales less the change in accounts receivable as a proxy for unmanaged sales amount. Similarly 
for depreciation, most empirical earnings management studies (e.g., Jones (1991), Dechow et al. (1995), and 
Subramanyam (1996)) use gross property, plant, and equipment rather than net property, plant, and equipment. 

14Healy (1996, p.l 13) suggests this line of improvement by stating: "Accounting rules also constrain accruals 
to reverse over time. • • • Most accrual models do not reflect this relationship, which presumably increases the 
noise in estimates of discretionary accruals." 
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dat equals the decrease in the market price and r\t+i = 0. If depreciation is used to manage 

earnings, then reversion will occur in the remaining life of the asset. For example, assume that 

a firm takes income increasing discretionary accruals by taking dt > Y- In that case, dat equals 

(8t — i)ppet~\. The discretionary accruals will affect the next period's depreciation expense. 

If the firm did not manage depreciation, then the next period non-discretionary depreciation 

will be (1 —y)(yppet-i +cit). But, under earnings management, it will be (1 —y)ppet, where 

ppet — d>tppet-i +cit. Due to the earnings management, the next period depreciation wil l 

increase by (1 — y)dat. Therefore, r | / + i = (1 — y). 

Accruals are a flow concept and they are accumulated in related assets accounts such as 

working capital and property, plant, and equipment. If earnings are managed through accruals 

other than depreciation, then discretionary accruals do not affect property, plant, and equip­

ment, but do affect working capital. Working capital consists of accumulated non-discretionary 

accruals associated with sales, accumulated past unreversed discretionary accruals, and current 

discretionary accruals. Unreversed discretionary accruals, (1 —T\t)dat-\, remain as working 

capital. However, past unreversed discretionary accruals cancel each other over time since dats 

are assumed independent of each other. Therefore, working capital on average equals accumu­

lated non-discretionary accruals associated with sales and current discretionary accruals. On 

the other hand, i f earnings are managed through depreciation, then discretionary accruals do 

not affect working capital. Therefore, discretionary accruals are accumulated in property, plant, 

and equipment. Working capital consists of accumulated non-discretionary accruals associated 

with sales. In general, both working capital and property, plant, and equipment will be affected 

by discretionary accruals. Discretionary accruals related with depreciation wil l be accumu­

lated in property, plant, and equipment and other discretionary accruals will be accumulated in 

working capital accounts. 
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Under earnings management, operating earnings are represented as follows: 

oxt = pst-(l-y)ppet_i - r\tdat^i + dat + lrt- (2.6) 

dat and ert are unanticipated components of operating earnings while (1 — y) ppet-\ and x\tdat _ i 

are anticipated components. pst consists of both the anticipated and unanticipated components. 

This chapter does not explicitly incorporate what determines the characteristics of discre­

tionary accruals. Rather it is assumed that the nature of discretionary accruals is exogehously 

determined. Of course, the nature of discretionary accruals are endogenously determined by 

the incentives faced by managers. Prior research has identified a variety of reasons for earn­

ings management, including maximizing bonus, proxy contests, meeting debt covenants, top 

executive change, etc. The nature of discretionary accruals depends on circumstances faced by 

managers. Therefore, even if investors hold some beliefs about the on average nature of discre­

tionary accruals, they do not know about the exact nature of reported earnings. It is assumed 

that investors' assessment of the nature of earnings management on average coincides with the 

real nature of earnings management, but there is some randomness. 

Discretionary accruals are modeled as the sum of the informative and noisy components: 

dat = fy>, + e!l, (2.7) 

where s" is a disturbance term with mean zero and variance a 2 , and £, is the weight on the 

other information (vt). This model does not assume that every firm has the same incentives to 

manage earnings. The discretionary accrual model encompasses the following four types. 

Type a (Non Earnings Management): If the accounting system is totally inflexible and does 

not allow any discretion over discretionary accruals, then both £, and a 2 are set to zero 

(dat = 0). In that case, there is no room for the discretionary accruals to signal other 

value relevant information. This setting also includes the case in which managers have 

no incentives to manage earnings. 
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Type b (Uninformative Earnings Management): If i\ is zero and CT2 is not zero, it is the 

case of uninformative earnings management. In that case, discretionary accruals are not 

informative about vt and they are not used for valuation. 

Type c (Perfectly Informative Earnings Management): If discretionary accruals are perfectly 

informative about vt, then a2, is equal to zero and \\ takes on a non-zero value. In com­

municating managers' private information, managers can choose any non-zero i\. It is, 

however, reasonable to assume that managers choose S, such that it reflects the persistent 

change in earnings. 

Type d (Informative Earnings Management): The previous two settings are extreme cases. 

In general, i\ and a 2 will be non-zero. Note that as long as £, is non-zero, the discretionary 

accruals are informative about ut. Due to the noise, discretionary accruals provide less 

than perfect information about u ; . The larger a 2 , the noisier the discretionary accruals 

about vt. The informativeness of discretionary accruals is determined by the amount of 

the noise, CT2. 

Noisy earnings management includes cases in which earnings management is uninforma­

tive (type b) and earnings management contains a lot of noise (large cr2,) that is not correlated 

with managers' private value relevant information (type d). Earnings management can be noisy 

due to one of two reasons. First, the institutional restrictions such as auditing or accounting 

rules restrain managers from communicating the full dimension of their private information 

and these institutional restrictions are randomly applied. Sometimes they are very strict and 

sometimes they are not. Furthermore, the larger the magnitude of earnings management, the 

more difficult it is to circumvent the restrictions. For example, it will be hard to provide reason­

able explanations for excessive earnings management. Second, under certain circumstances, 

underlying incentives faced by managers may induce them to make earnings management that 

is due to factors unrelated to the other value relevant information. For example, assume that 
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a firm's long term prospects are very good. Under information enhancing motive, managers 

usually take income increasing earnings management to communicate the favorable informa­

tion. However, they find that the labor union will be particularly tough next year. In that case, 

they also have income decreasing earnings management incentives to have a better position in 

negotiating with the labor union. If the latter incentives dominate the information enhancing 

earnings management incentives, then earnings management becomes unrelated to managers' 

other value relevant information. 

Under the assumption that managers do not have other channels to effectively communicate 

their private value relevant information, accounting can have an impact on the market value of 

the firm since discretionary accruals may reflect other value relevant information. Therefore, 

what matters is the correlation between managers' private value relevant information and dis­

cretionary accruals. Assume that the other information about sales (u/) may be correlated with 

unexpected sales (est) and/or discretionary accruals (dat). It is further assumed that ut, sst, and 

dat are normally distributed as follows: 

f 0 \ 

0 o\v a 2 £,aU)S 

dat V 0 _ ^ cfo^ + cr2, 
/ 

The conditional expectation of vt given sst and dat is as follows: 1 5 

If there is no earnings management, or it is uninformative, then sst is the investors' only in­

formation about O ; . In those cases, E [vt | est, dat] — E [ur | est]. Furthermore, i f o\, }S = 0, then the 

15E [ur | es,, dat] is calculated by: 

da, 
°2 
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conditional expectation of ut is equal to the prior mean of vt, 0. The value relevant information 

set for investors are represented as follows: 

// = [st,crt,cit,iot,E[ut\sst,dat]]T. 

Note that vt is not known to investors at time t, therefore, the conditional expectation of vt 

is used. If est and dat are independent of u f , then the prior mean of u, is used. If t\ is zero, 

discretionary accruals are not informative about u,. On the other hand, i f there is a perfect 

correlation between vt and est, there is no room for the discretionary accruals to provide new 

information about vt. Therefore, discretionary accruals are valuation relevant if, and only if, £, 

is not zero and the correlation between o ( and est is not perfect. 

Definition 2.1 Discretionary accruals are informative with respect to the value of the firm 

if and only if discretionary accruals are correlated with managers' private value relevant 

information, which is not perfectly correlated with other available information. 

If vt and est are perfectly correlated, then the two terms can be combined and relabeled as 

a single term. Therefore, it is assumed that vt and est are not perfectly correlated. From now 

on, non-zero £, implies that discretionary accruals are informative about vt. The degree of the 

informativeness of discretionary accruals is determined by the variance of the noise. 

As was noted by Feltham and Ohlson (1996), vt can be interpreted in two ways. One is 

that represents time t information about events that have not influenced time t sales but will 

influence time t + 1 sales (setting I). The other is that vt represents time t information about 

events that have influenced time t sales but will not influence time t + 1 sales (setting II). A n 

analysis of the former setting is followed by an analysis of the latter. 
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Setting I: Information about Future Sales 

In the first setting, we assume that is not correlated with random factors affecting current 

period's sales, but is informative about random factors affecting next period's sales. More 

specifically, the other information (uf) is assumed to be uncorrelated with unexpected sales 

(£st), oVjS = 0. No correlation implies that current period's sales are not influenced by the other 

information, and that the conditional expectation of vt does not depend on sst. 

An example of this type of information is sales orders for next period. 1 6 Sales orders re­

ceived for the next period have not influenced the current period's sales, but definitely will in­

fluence beliefs about next period's sales. In our setting, o, represents above (or below) normal 

sales orders which are expected to persist in the future. It is assumed that managers commu­

nicate the persistent earnings by letting \\ = p since one dollar in sales generates p dollar of 

operating free cash flow. 

Setting II: Information about Current Sales 

In the second setting, we assume that the unexpected sales (est) can be decomposed into per­

sistent and transitory components: 

&St — £ff + § 5 f ) 

where zp

st = persistent component of unexpected sales, 

8^ — transitory component of unexpected sales. 

1 6This type of information can be public or private. This type of information is publicly available for some in­
dustries. For example, the Semiconductor Industry Association provides industry level monthly order information 
(Fargher et al. (1998)). 
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The transitory and persistent components are assumed to be uncorrelated, and the variances 

of the transitory and persistent components are aj and CT2,, respectively. For valuation purpose, 

the persistent component of unexpected sales is more important than the transitory component. 

By definition, the persistent sales shock affects future sales while the transitory sales shock does 

not. Note that in setting I, the sales shock is all permanent. In order to consider management 

information about the transitory sales shock, ut is assumed to take the following form. 

Then, the sales dynamics are represented as follows: 1 7 

st+1 = y(st - s'st) + Kcit + est+i. (2.9) 

Next period's sales are not influenced by the transitory component of current sales. El

st 

represents a sales shock that has influenced current sales, but not future sales. It is assumed 

that managers communicate the persistent earnings by taking t, = ^, i.e., dat — — ps't + e". 

Since the covariance between vt and unexpected sales is —yof, the conditional expectation of 

is: 

2 . 5 Earnings Management and Income Smoothing 

Many empirical accounting studies argue that firms manage earnings to report smooth earnings 

(e.g., Ronen and Sadan (1981), Gaver et al. (1995), and DeFond and Park (1997)). Income 

'Alternatively, if we let u ( denote transitory sales at time t, i.e., u, = — y\5t, then the sales dynamics are 
represented as follows: 

In this setting 6s(+i is not directly observable at time t+l, only the sum of u,+i ande^+i is observable. Setting 
II is a special case in which vt+\ and est+\ are not correlated. 



Chapter 2 An Earnings Management Model 28 

smoothing is defined as management's intentional intervention to reduce the ex-ante variance 

of unexpected operating earnings. 

Definition 2.2 Income smoothing is a type of earnings management which induces a decrease 

in the ex-ante variance of unexpected operating earnings. 

In this section, the impact of earnings management on the variance of unexpected operating 

earnings is examined. The unexpected operating earnings for period t (uoxt) are calculated by 

subtracting the expected earnings for period t at time t — 1 from the operating earnings for 

period t (2.6): 

uoxt = oxt — Et-\ [oxt \Il

t_ i ] 

= p(e s r + O f _ i - E [ v t - i \ e s t - u d a t - i } ) + ert + dat. (2.10) 

The unexpected earnings are determined by unexpected sales, resolution of uncertainty 

about vt, unexpected operating free cash flows, and discretionary accruals. 

Type a: If there is no earnings management, then 

UOXt = p{sst + U f _ i Test-\) + Srt-

Type b: If discretionary accruals are uninformative, then 

uoxt = p{&st + o f _ i - ^fsst-\) + srt + e " . 

That is, uninformative earnings management is characterized by adding noise (s") to pre-

managed earnings. 

Type c: If discretionary accruals are perfectly informative, then E[vt-i\sst-i,dat-\] = 

vt-i. Therefore, uoxt = psst + -%vt + srt. Compared to the non earnings management (type 

a), o,_i is replaced with'u^, and the sst-\ term drops. That is, perfectly informative earn­

ings management eliminates the uncertainty about U / _ i , but brings new uncertainty, the future 

information (ot), into current earnings. 
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The variance of unexpected earnings (2.10) is as follows: 1 8 

VAR{uoxt) = p2(of + o j - o?) + of + c/of + of + 2pc;o\v, (2.11) 

where ^ - + ^ 1 ( ^ 1 ~ <s) 

Type a: If there is no earnings management, then the variance of the unexpected operating 

earnings is: 

VAR(uoxt\^Q>G2=0) = p2(of + of - of ) 5 / a 2 ) + of. 

Type b: If discretionary accruals are not informative, then the variance of the unexpected 

operating earnings is: 

VAR(uoxt |^ = 0 ) = p2(of + of - of ,,/of) + of + of. 

That is, uninformative earnings management increases the variance of the unexpected operating 

earnings due to the noise of earnings management (a 2). It can be shown that the variance of 

unexpected operating earnings (2.11) is an increasing function of the variance of the noise (of). 

Differentiating VAR(uoxt) with respect to the variance of the noise yields: 

dVAR(uoxt) $2(oX ~ <sf 
SO"2 [O?o2 + ^ ( 0 2 0 2 _ 0 2 f f ) ] 2 + 1 > U - V-U> 

Type c: If earnings management is perfectly informative, then 

VAR(uoxt\G2=0) = p 2 o 2 + 2pt;o\v + ^2of + of. 

1 8The variance of E[vt-\\est-i, dat-\], a?, is calculated by: 

In addition, it can be shown that the covariance between u,_i mdE[vt-\\£st-\,dat-\] is equal to the variance 
ofE[u,-i\Est-i,dat-i]. 
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The information dynamics assumed in the chapter are quite general, therefore they can be 

applicable to a wide range of settings. In order to provide more explicit implications, this 

chapter focuses on two representative settings described in the previous section. The perfectly 

informative earnings management case wil l be compared to non earnings management case in 

order to examine whether earnings management can induce income smoothing. 

Setting I: CTU;S = 0 and £, = p. The variances of unexpected earnings under non earnings 

management and under perfectly informative earnings management are as follows: 

where C A S E la refers to setting I and type a (i.e., non) earnings management and C A S E Ic 

refers to setting I and type c (i.e., perfectly informative) earnings management. Observe that 

the variance of unexpected operating earnings does not decrease even i f discretionary accruals 

are perfectly informative about u^. Note that under the perfectly informative earnings manage­

ment, vt-i is replaced with vt. Since vt is assumed to be identically distributed over time, there 

is no change in the variance of unexpected operating earnings. For example, i f next period's 

permanent sales orders are recorded early in current period, then the current period's unex­

pected sales increase as much as the next period's unexpected sales decrease. There is a shift 

in unexpected sales across periods, but there is no net change in total unexpected sales across 

periods. Since there is no change in the total amount of surprise, there will be no decrease in 

the variance of unexpected operating earnings. 

Setting II: o f — of, + of, o f = y 2 o 2 , a U v S -- - y o f , and i\ — y. The variances of unexpected 

earnings under non earnings management (CASE Ha) and under perfectly informative earnings 

C A S E la: 

CASE Ic: 

VAR(uoxt\^=0a2=0) = p 2 ( a 2 + of) + of 

VAR{uoxt\^Q) = p 2 ( c f + of) + of, 
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management (CASE He) are as follows: 

CASE Ha: VAR(uoxt\^a2=0) P 2 K 2
 + ^ U - 0 ' ) + CT 2 

CASE He: VAR{uoxt\02n=zQ) 

It can be easily seen that the perfectly informative earnings management decreases the vari­

ance of unexpected operating earnings. In the case in which earnings management is intended 

to report persistent earnings by removing transitory earnings, the variance of unexpected earn­

ings will decrease because transitory earnings cancel each other over time and do not emerge 

as unexpected earnings. 

The following proposition summarizes the impact of the noise in the discretionary accruals 

on the variance of unexpected operating earnings, which is derived in equation (2.12), and 

the above discussion of the differential impact of the two representative settings on income 

smoothing. 

Proposition 2.1 (I) The variance of unexpected operating earnings is an increasing function 

of the noise of the discretionary accruals. (2) If discretionary accruals are perfectly informative 

and the covariance between discretionary accruals and other information is negative (zero), 

then the variance of unexpected operating earnings under earnings management is lower than 

(the same as) that under no earnings management. 

Even i f discretionary accruals are informative (£, ̂  0), the variance of the unexpected oper­

ating earnings is not reduced unless the covariance between the unexpected sales (est) and other 

information (o,) is negative. In particular, i f the covariance between the other information (u f) 

and unexpected sales (est) is zero (setting I), compared to non earnings management case, the 
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variance of unexpected operating earnings does not decrease regardless of whether earnings 

management is informative or not. Only when the covariance between vt and est is negative 

(setting II), is there a possibility of variance reduction. Note that proposition (2.1) implies that 

there exists a cutoff of a 2 such that i f a 2 is less than a 2 , then the variance of the unexpected 

operating earnings under earnings management is less than that under non earnings manage­

ment. Therefore, i f discretionary accruals are not too noisy, earnings management decreases 

the variance of the unexpected operating earnings. 

The variance of unexpected operating earnings decreases only when temporary earnings 

shocks are unraveled (setting II). If earnings shocks are permanent (setting I), any attempt to 

communicate managers' private information increases the variance of the unexpected operating 

earnings unless it is perfectly informative. Therefore, income smoothing is not achieved i f all 

earnings shocks are permanent. For example, i f earnings follow a random walk, all earnings 

shocks are permanent. In that case, income smoothing is not possible. 

2 . 6 Earnings Response Coefficient 

In this section, the impact of earnings management on the earnings response coefficient is ex­

amined. When the unexpected returns (urt) are regressed on the unexpected operating earnings 

(uoxt), the coefficient on the unexpected operating earnings is called the earnings response 

coefficient (ERC). The earnings response coefficient is: 

COV(urt,uoxt) 
VAR(uoxt) 

To begin with, unexpected return is computed. If there is no information asymmetry be-
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tween managers and investors, the unexpected return is calculated as follows: 1 9 

urt{It) = VM + dt-RVt-xilt-x) 

= nIt+DIt-Ridt-i 

= (nCl + Dn-Rn)It-i +(n+D)et 

= (n + D)st, 

where D= [0,1, — 1,0,0]. The second equality is obtained by substituting the assumed infor­

mation dynamics (IFD), and the last equality comes from nQ. + DO. = R%. The unexpected 

return is a function of only news, st- That is, the anticipated earnings do not affect the unex­

pected return. 

If there is information asymmetry and accounting is used to communicate managers' private 

value relevant information, then the unexpected return is represented as follows: 

urt{I^) = Vt(ll)+dt-RVt-x{lU) 

= (n + D)newst + ̂ -^(vt-i-E[v>t-i\est-i,dat-i]), (2.13) 

where newst is the same as et except that vt is replaced with E[vt\£st,dat]. (n+D)newst 

represents the impact of new information on the value of the firm and expected dividend. The 

last term denotes the resolution of the uncertainty about ut-i, which is known to investors 

before the earnings announcement date. If there is no information asymmetry, the last term 

vanishes and news becomes identical to et-

In an empirical setting in which the focus is to examine the impact of new information on 

stock returns, it is important to know when information arrives. If some information about 

newst is revealed before the earnings announcement date, some of newst is already stale. In 

19The correct definition of unexpected return is [Vt +dt —RVt-\\/Vt-\. For simplicity, the undeflated difference 
is used. 
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that case, only part of newst will be new information to investors. In reality, accounting reports 

are not the only source of information. Investors receive information through many different 

channels. A substantial portion of the uncertainty about newst may be resolved well before 

the earnings announcement date. In an attempt to take care of this informational problem, 

many accounting and finance studies use analysts' forecasts close to earnings announcement 

date rather than time series based earnings forecasts. The unexpected return in equation (2.13) 

can be interpreted as unexpected return for a long window, that is, from t — 1 to t. The unex­

pected return for a short window such as the. day before and the day of earnings announcement 

should consider some portion of newst which is already known to investors before earnings 

announcement date as well as vt, which is assumed to be known to investors before earnings 

announcement date. Therefore, the unexpected return for the short window is represented as 

follows: 

urt (I't) = (K + D) (newst — E [newst \I't_}), 

where //_ represents information available right before earnings announcement date. In the 

model in this chapter, however, we assume that all valuation relevant information including 

accounting information arrives at a discrete time except for vt, which is assumed to arrive 

between t and t + 1. Therefore, the unexpected return for the short window is: 

urt (I't) = (n + D)newst. (2.14) 

The short window approach is appropriate in examining the effect of new information on 

unexpected returns while the long window approach is appropriate in examining the association 

of accounting information and unexpected returns. This chapter focuses on the informational 

role of accounting. Hence, the short window ERC will be examined.20 In the previous section, 

See appendix for the long window ERC. 
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the unexpected earnings for the long window is shown in equation (2.10). The corresponding 

unexpected earnings for the short window are: 

uoxt — pest + ert + dat. (2.15) 

First, the earnings response coefficient under non earnings management (ERC0) is com­

puted. 

^ = P 2 (^ 2 + au,)/[^-y)] + ^ 
p2cj2 + a 2 > 

Consistent with Collins and Kothari (1989), it can be shown that ERC0 is an increasing 

function of the persistence of sales (y), and that ERC0 is a decreasing function of the discount 

rate (R). Differentiating (2.16) with respect to y and R yields: 

dERC° = P2(i?a2 + au,, + ( i?-y)^) 
dj ~ R(R - y ) 2 ( p 2 a 2 + a 2 ) > 

8ERC° = p2(i?of + 2Rav^ - yau,5) 
8R i? 2(/c-y) 2(p2C T2 + a 2 ) • 

In setting I where <JV)S = 0, it is trivial to show that dEj^ > 0 and DEQ^° < 0. 

In setting II where aVjS = — yof and cr2 = of + of, i?of + oU)S + (R—y)= i?of and 

i?of + 2R<5u,s -yav>s = (R-y)2o2 + /Jof. Therefore, > 0 and ^jf- < 0. In addition, 

for a given of, the ERC0 is an increasing function of oU)S. Since the variance of the transitory 

earnings shock is negatively associated with oU)5, the ERC° is a decreasing function of the 

proportion of the total sales variance that is attributable to the transitory sales shock. Equiva-

lently, the ERC° is an increasing function of the proportion of the total sales variance that is 

attributable to the persistent sales shock. Under non earnings management, the proportion of 

the total sales variance that is attributable to the persistent sales shock is equal to the persistent 

sales shock percentage perceived by investors (27[e^|e^]/8rf). Therefore, the ERC0 will be an 

increasing function of the persistent sales shock percentage. 
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The persistence of sales is determined by two factors. One is the persistence rate, and 

the other is the persistent component of the current period's sales. The following next period 

expected sales equation, which is derived from the sales dynamics defined in equation (2.9), 

clearly shows the two factors. 

E[st+i] = y(st - + KCI, . 

If there is no capital investment, the next period expected sales are determined by the per­

sistent component of the current period's sales (st — e^) times the persistent rate of sales (y). 

The higher y , the more persistent the current sales. If all sales are persistent (as in setting I), 

then the persistence of sales is determined by the current period sales times the persistence rate 

of sales. But i f sales also contain a transitory (non-persistent) component, then the persistence 

rate does not apply to the transitory component (e'st). More precisely, y is the rate of persistence 

for the persistent component of sales. The persistent component of the current period's sales 

is the sum of the expected current period's sales and the persistent component of unexpected 

sales (E[st] + ef,) or the realized current period's sales minus the transitory component of unex­

pected sales (st — e'st). The following proposition summarizes the factors affecting the earnings 

response coefficient under non earnings management. 

Proposition 2.2 When there is no discretion over accruals, the earnings response coefficient 

is an increasing function of the rate of persistence for the persistent sales, and a decreasing 

function of the discount rate. In addition, for a given sales shock, the higher the persistent 

sales shock variance percentage, the higher the earnings response coefficient. 

The concept of the persistence of sales and unexpected sales may be generalized into the 

persistence of earnings and unexpected earnings. If other things such as the persistence rate of 

earnings and the discount rate are equal, firms with a higher persistent earnings shock percent­

age have a higher earnings response coefficient. 
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Under earnings management, the earnings response coefficient (ERC) is represented as 

follows. 

F P r _ + + +Ro»,)]/[R{R -Y)] + cr2 

p2o2 + *2 + ¥o2 + o2 + 2p^s ' ^ ' U ) 

It can be seen that the ERC is a decreasing function of of. By definition, the smaller of, 

the more informative earnings management. Therefore, as discretionary accruals become more 

informative, the earnings response coefficient becomes larger. If other things are equal, infor­

mation enhancing earnings management increases the ERC while noisy earnings management 

decreases the ERC. 

Proposition 2.3 Ceteris paribus, the more informative the discretionary accruals, the higher 

the earnings response coefficient. 

The ERC derived in (2.17) gives some empirical implications. In setting II where dat = 

—ps' + s", the earnings response coefficient is as follows: 

p 2 a 2 / ( i ? - y ) + of 
ERC= / , ' / . (2.18) 

p 2 a 2 + a 2 + o 2 

It can be seen that the ERC is a decreasing function of of. In addition, it can be shown that 

the ERC under perfectly informative earnings management is greater than the ERC under non 

earnings management. Therefore, there exists a cutoff of a2 such that i f of is less than a 2 , then 

the ERC under earnings management is greater than the ERC under non earnings management. 

If a firm is perceived to smooth earnings by unraveling the transitory earnings shock, the ERC 

of the firm will be higher than others which do not manage earnings. Equation (2.18) also 

implies that the ERC is an increasing function of the persistent earnings shock percentage. 

The persistent earnings shock percentage increases as the firm is more aggressively engaged in 

income smoothing. Therefore, the ERC will be higher for firms which are more aggressively 

engaged in income smoothing. 



Chapter 2 An Earnings Management Model 38 

On the other hand, i f CTU)S = 0 (setting I), then the ERCs under non earnings management 

and under perfectly informative earnings management are as follows: 

It can be shown that the ERC under perfectly informative earnings management is not 

always greater than the ERC under non earnings management. If y is close to zero, the ERC 

under perfectly informative earnings management becomes smaller than the ERC under non 

earnings management. Therefore, the ERC is not an exact measure of the informativeness of 

reported earnings. However, i f all firms are engaged in earnings management and only the 

magnitude and characteristic of earnings management differ, Proposition (2.3) applies. The 

ERC for informative earnings management is greater than that for less informative earnings 

management. That is, within earnings management firms, the ERC correctly measures the 

degree of the informativeness of discretionary accruals. 

Finally, it should be emphasized that investors are assumed to know the management's 

discretionary accrual policy, but not the realization of its random component. That is, investors 

know that some firms' discretionary accruals are on average more informative than others. 

But, the realized discretionary accruals for the former firms can be less informative than the 

latter. The ERC depends on the perceived informativeness of discretionary accrual policy, not 

the informativeness of the realized accruals. 

CASE Ic: 

CASE la: ERC° = 

ERC = 

r?<?s/(R-y) + <Z 
p2CT2 + a 2 

p 2 ( i t a 2 + a 2 ) / [ i c ( ic -y) ]+a 2 

p 2 a 2 + a 2 + p 2 a 2 

2.7 Conclusions 

This chapter examines the impact of earnings management on the variance of unexpected earn­

ings and the earnings response coefficient in a setting where managers can communicate their 

private value relevant information through discretionary accruals. 
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The analysis shows that the variance of unexpected earnings is an increasing function of the 

noise contained in the discretionary accruals, but information enhancing earnings management 

does not necessarily decrease the variance of unexpected earnings. It depends on the nature 

of the information communicated through the discretionary accruals. If earnings management 

is intended to eliminate the transitory component of current earnings shock, then the variance 

of unexpected earnings decreases. But, i f earnings management is to communicate persis­

tent future information, the variance of unexpected earnings is not reduced. When income 

smoothing is defined as a type of earnings management which induces a decrease in the ex-

ante variance of unexpected earnings, income smoothing is achieved by information enhancing 

earnings management that unravels the transitory component of earnings shock. 

With respect to the earnings response coefficient, the analysis shows that the ERC is not an 

exact measure for the informativeness of reported earnings. In fact, it is a statistical measure 

of how strongly the market reacts to one dollar of unexpected earnings. The ERC depends 

on the persistence of earnings and the discount rate as well as the informativeness of the dis­

cretionary accruals. This poses a problem since many empirical accounting studies use the 

earnings response coefficient as a proxy for the information content of reported earnings. In 

assessing the information content of reported earnings, researchers must carefully control for 

other factors affecting the earnings response coefficient. However, the ERC for informative 

earnings management is higher than that for less informative earnings management. There­

fore, i f other things are equal, the ERC is at least a good measure for the informativeness of 

reported earnings within earnings management firms. 

This chapter has some empirical implications. First, this chapter has an implication for the 

earnings response coefficient research. In contrast to the extant earnings response coefficient 

research, this chapter explicitly examines the impact of earnings management, and shows that 

the nature of earnings management is another important factor in the earnings response coef­

ficient. Second, this chapter has an implication for income smoothing research. Information 
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enhancing earnings management leads to income smoothing only when earnings management 

eliminates the transitory component of earnings shock. If earnings follow a random walk, it is 

not possible to decrease the volatility of earnings. Finally, providing a new piece of information 

is not the only role for accounting. The low R2 reported in many empirical returns-earnings 

studies21 implies that the informational role of accounting is minimal. In fact, accounting is 

used for many other purposes. For example, accounting numbers are used for executive com­

pensation, debt covenants, pricing, etc. Therefore, researchers should not evaluate accounting 

earnings only from an ex-ante informational perspective. 

2'See table 1 of Lev (1989). 



Chapter 3 

Measurement of Earnings Management 
and Income Smoothing 

3 . 1 Introduction 

Many empirical accounting studies examine whether managers manage earnings and under 

what conditions earnings management is expected. Earnings management studies require a 

measure of earnings management. Some studies examine a specific accounting method choice 

or a single accrual (e.g., Zmijeswki and Hangerman (1981) and McNichols and Wilson (1988)). 

Recently earnings management studies have focused on total accruals.1 In assessing earnings 

management, total accruals are decomposed into non-discretionary (normal) accruals and dis­

cretionary accruals. As pointed out by Healy (1985), management exercise discretion over dis­

cretionary accruals only. Since discretionary accruals are not directly observable, many proxies 

and estimation techniques for detecting discretionary accruals have been suggested. For exam­

ple, Healy (1985) uses total accruals as a proxy for discretionary accruals and DeAngelo (1986) 

uses the change in total accruals as a proxy for discretionary accruals. The Jones (1991) model 

'Total accruals are denned as the difference between cash from operations and net income. Accounting ac­
cruals are affected by accounting method choices and accounting estimates made by managers in the past and 
currently. 

41 
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uses a more sophisticated approach to estimating earnings management. Recently most earn­

ings management studies use the Jones model or one of its variants. This chapter critically 

evaluates the strengths and weakness of the Jones model and its variants in providing an es­

timate of earnings management, and discusses the measurement of earnings management and 

income smoothing. It wil l be the foundation for the subsequent empirical chapters. 

In earnings management studies, it is important to segregate discretionary accruals out of 

total accruals. For example, in his information content study, Subramanyam (1996) regresses 

annual stock returns on operating cash flows, non-discretionary income, and discretionary ac­

cruals. He finds that discretionary accruals are associated with annual stock returns, and inter­

prets this as implying that discretionary accruals are informative with respect to annual stock 

returns. Many studies have shown that accrual based accounting earnings are more informa­

tive with respect to stock returns than cash flows (e.g., Rayburn (1986) and Dechow (1994)). 

Under the assumption that accounting accruals mainly consist of non-discretionary accruals, 

this can be interpreted as implying that non-discretionary accruals have incremental informa­

tion content above cash flows. However, i f discretionary accruals erroneously contain a non-

discretionary component, then discretionary accruals are expected to be positively associated 

with annual stock returns. That is, even i f discretionary accruals are uninformative, measure­

ment error can make researchers conclude that discretionary accruals are informative.2 Bernard 

and Skinner (1996, p. 317) state that: 

"Mismeasurement of discretionary accruals will at best lower the power of the 

research design to detect earnings management, and at worst cause the researcher 

to conclude that there is earnings management when none actually exits." 

Since the measurement error in discretionary accruals can result in incorrect conclusions, 

2 Subramanyam (1996) is aware of this potential problem, but assumes that the discretionary accrual model 
correctly decomposes total accruals into the discretionary and non-discretionary components. 



Chapter 3 Measurement of Earnings Management and Income Smoothing 43 

the power of a test for earnings management critically depends on the adopted discretionary 

accrual model. The rest of the chapter is organized as follows. Section 2 reviews the Jones 

model and its variants and suggests an alternative discretionary model. Section 3 explains the 

measurement of earnings management and income smoothing used in the subsequent empirical 

chapters. 

3.2 Discretionary Accrual Models 

Total accruals are the difference between cash from operations and net income and are opera­

tionally defined as the sum of depreciation (including amortization) and the change in working 

capital excluding change in cash and short term debt. Under earnings management, total ac­

cruals are decomposed into non-discretionary accruals and discretionary accruals: 

TAit=NDAit+DAit, (3.1) 

where, for firm / in year t, 

TAt = Total accruals, 

NDAu = Non-discretionary accruals, 

DAu = Discretionary accruals. 

In order to examine whether earnings management exists and to identify the impact of 

earnings management on stock returns, empirical earnings management studies require ei­

ther a discretionary or non-discretionary accrual model in order to decompose total accruals. 

Jones (1991) proposes a model which controls for changes in the economic circumstances of 

a firm. Unlike Healy (1985) and DeAngelo (1986) which assume that non-discretionary ac­

cruals are zero or constant, non-discretionary accruals are modeled as a linear function of the 

change in revenues and fixed assets. It is assumed that the unmanaged change in working cap­

ital is proportional to the unmanaged change in revenues, and depreciation is proportional to 
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the level of gross property, plant, and equipment. The change in revenues is used as a proxy 

for the unmanaged change in revenues. The Jones model for total accruals is represented as 

follows: 

TAit = Po/ + VuMEVu + fotPPEit + eft, (3.2) 

where, for firm / in year t, 

AREVu = Change in revenues from the prior period, 

PPEu = Gross property, plant, and equipment. 

The non-discretionary and discretionary accruals are computed as the forecasted value and 

the prediction error, respectively. 

NDAit = Po, + PuMEVu + faPPEu, 

DAu = TAu —NDAit. 

The Jones model implicitly assumes that managers do not exercise discretion over revenues. 

Dechow et al. (1995) raise a question about this assumption and further consider the change 

in receivables since revenues may be shifted across periods by adjusting recognition timing. 

They use the change in revenues minus the change in receivables as a proxy for the unmanaged 

change in revenues. 

TAit = Po; + MMEVu - ARECit) + faPPEu + eu, (3.3) 

where ARECu = Change in receivables from the prior period for firm i in year t. 

Key (1997) proposes a refinement on the estimation of deprecation and amortization ex­

pense. The Jones model does not differentiate between depreciation and amortization. That is, 

it is assumed that the level of gross property, plant, and equipment explains both depreciation 

and amortization. Since amortization expense can be better explained by intangible assets, she 
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explicitly includes gross intangible assets as an additional explanatory variable. 

TAU = Po, + PuAAEVit + faPPEu + fotIAa + e* (3.4) 

where AIAu = Gross intangible assets for firm i in year t. 

The improvements proposed by Dechow et al. (1995) and Key (1997) lead to the following 

modified Jones model: 

DeFond and Jiambalvo (1994) propose a cross-sectional Jones model rather than time-

series model. The cross sectional Jones model has some advantages over the original time-

series model. The cross-sectional model usually yields larger samples, and does not assume 

the stationarity of the discretionary accrual model. (Subramanyam (1996)). The cross-sectional 

model is usually estimated by year and industry. Therefore, the cross-sectional Jones model 

controls for year and industry specific effects. On the other hand, the cross-sectional model has 

some problems. Researchers may have an ex-post data advantage over investors. That is, the 

data required for the cross-sectional model may not be available to investors when they assess 

total accruals. However, investors are assumed to hold a rational expectation about the firm's 

accrual policy and industry factors. Hence, they are assumed to consider the year and industry 

effects when they assess total accruals. Another problem is the implicit assumption made by 

the cross-sectional model. The cross-sectional model assumes that the discretionary accrual 

model is the same for all firms in an industry regardless of their operating strategy or their 

stage in their product life cycle. If firms in an industry are not homogeneous, the estimated 

discretionary accrual model will suffer from measurement error. 

Some studies have examined the relative performance of discretionary accrual models. For 

example, Dechow et al. (1995) examine five discretionary accrual models including Healy (1985), 

DeAngelo (1986), the industry model by Dechow and Sloan (1991), the Jones (1991) model 

TAu = po/ + MMEVu - ARECtt) + faPPEu + fatIAu + e*. (3.5) 
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and the modified version of Jones model suggested by Dechow et al. (1995). They compare 

the performance of the five representative discretionary accrual models using four samples: (i) 

a random sample; (ii) a sample of firm-years experiencing extreme financial performance; (iii) 

a sample of firm-years with artificially induced earnings management; and (iv) a sample of 

firm-years in which the SEC alleges earnings are overstated. They find that the Jones model 

and Dechow et al.'s (1995) modified Jones model best detect earnings management. Guay et 

al. (1996) also compare the relative performance of the five representative discretionary accrual 

models by regressing annual stock returns on operating cash flows, non-discretionary accruals, 

and discretionary accruals. If the adopted discretionay accrual model randomly divides total 

accruals into discretionary and non-discretionary accruals, then there will be no difference in 

the coefficients on the discretionary accruals and the non-discretionary accruals. They find 

that the estimated coefficients employing the Healy, DeAngelo, and industry models are indis­

tinguishable from those assuming a random decomposition of accruals into non-discretionary 

and discretionary accruals. They conclude that the Jones model and Dechow et al.'s (1995) 

modified Jones model perform best in segregating discretionary accruals out of total accru­

als, but still the power of test is low due to the measurement error. Hansen (1998) examines 

the relative performance of the Jones model, the modified Jones model proposed by Dechow 

et al. (1995), and the DeAngelo model by regressing aggregate future earnings on operating 

cash flows, discretionary accruals, and non-discretionary accruals. He finds that the coefficient 

on non-discretionary accruals is significantly higher than that on discretionary accruals in the 

Jones and modified Jones models, but not in the DeAngelo model. He concludes that the Jones 

and modified Jones models perform better than the DeAngelo model in isolating discretionary 

accruals out of total accruals, but still contain very little manipulation content. He also exam­

ines the working capital discretionary accrual proxy used by DeFond and Jiambalvo (1994), 

and reports that the result is insensitive to whether total accruals or working capital accruals 
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are used as a proxy for earnings management.3 

Even if the Jones and Dechow et al.'s ( 1 9 9 5 ) modified Jones model perform better than the 

Healy, DeAngelo, and industry models in separating total accruals into non-discretionary and 

discretionary accruals, they have a lot of deficiencies. Bernard and Skinner ( 1 9 9 6 ) point out 

that the Jones model misclassifies some non-discretionary accruals as discretionary accruals. 

For example, gains or losses from lawsuit are not likely to be discretionary, but the Jones 

model treats them as discretionary.4 Since the Jones model and its variants assume that the 

non-discretionary change in working capital is explained by the change in revenues, other 

non-discretionary accruals which do not depend on revenues are misclassified. Healy ( 1 9 9 6 ) 

criticizes that the existing accrual models do not properly incorporate the effect of accounting 

principles such as conservatism. For example, the existing models do not reflect the asymmetric 

treatment of gains and losses. He also points out that accounting rules constrain accruals to 

reverse over time, but most accrual models do not capture this feature. Chapter 2 of this thesis 

suggests this line of improvement by taking s# = u# — r\u^>it-i-

TAit = P o / + P h (MEVU - ARECu) + faPPEu + vit - mtuit-1, 

where v>u denotes the discretionary accruals taken by firm i in year t, and r\jt denotes the 

reversion parameter. The reversion of discretionary accruals made last year is captured by 

3There is no study testing the power of Key's (1997) modification to the Jones model. Table 4 of Key (1997), 
who examines earnings management by firms in the cable television industry during periods of Congressional 
scrutiny, reports negative coefficients on gross property, plant, and equipment, gross intangible assets and the 
change in revenues. Only the coefficients on gross property, plant, and equipment and gross intangible assets are 
significant. 

4 Recall that, in this thesis, total accruals are measured by the change in working capital minus depreciation (see 
section 3). If gains or losses from lawsuits are received or paid in the same period in which they are recognized, 
then they are not captured in total accruals. In that case, there is no misclassification problem. Only when the 
gains or losses from lawsuits are recorded in working capital accounts before they are received or paid, they are 
miss-classified as discretionary accruals. If total accruals are measured from cash flow statement, then the gains 
or losses from lawsuits will always be captured as accruals. In that case, the misclassification problem always 
exists since the gains or losses from lawsuits are classified as discretionary rather than non-discretionary under 
the Jones model. 
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•naO/f-i. The error term, however, does not need to be of first-order moving average type. It 

may be generalized into an A R M A (m,n) type error term. Combining this line of improvement 

with the one suggested in equation (3.5) leads to the following non-discretionary accrual model: 

TAit = P o * + MAREVf, - AREQt) + fotPPEu + fotIAu 

m n 

+ Z QtjSu-j + o* - X mtjUu-j, (3.6) 

where C$j represents the / * autoregressive parameter for firm i in year t and represents the 

/ * moving average parameter for firm i in year /. In this model, only o# constitutes discre­

tionary accruals while ^ufin-j — Zy=i ^uj^u-j are part of non-discretionary accruals. A 

drawback of the above model is that it is specified for time-series data, not for cross-sectional 

data. 

It is an empirical question whether the cross-section model outperforms the time-series 

based model or vice versa. For example, Subramanyam (1996) compares the time-series and 

cross-sectional versions of the Jones and the modified Jones model proposed by Dechow et 

al. (1995). He finds that the cross-sectional based models have less average standard error 

of the estimated coefficients than the time-series based models, and that the proportion of 

the correct signs of the estimated coefficients is higher for the cross-sectional based models 

than for the time-series based models. Based on this, he concludes that the cross-sectional 

model is better specified than the time-series based model. Dechow et al. (1995) and Guay 

et al. (1996) consider a naive cross-sectional industry model, but do not directly compare the 

time-series based Jones model and the cross-sectional based Jones model. Hence, the question 

as to whether the cross-sectional based model better detects earnings management than the 

time-series based model remains open. 

To summarize, this section evaluates the strengths and weakness of the existing non-discretionary 

accruals model. There are two types of measurement errors. 

(i) Incorrectly including non-discretionary items in discretionary accruals. 
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(ii) Incorrectly including discretionary items in non-discretionary accruals. 

Even i f the Jones model and its variants perform better than other availalbe models, mea­

surement error can induce incorrect conclusions about the existence of earnings management 

and the nature of discretionary accruals. If the error introduce by (i) is uncorrelated with the 

event of interest, then type (i) measurement error will just lead to noise in the estimate of dis­

cretionary accruals and lower power of a test. However, i f the misclassified non-discretionary 

item is correlated with the event of interest to the researcher, then type (i) measurement error 

could lead to erroneous results that lead to incorrectly accepting or rejecting the null hypoth­

esis. If type (ii) measurement error occurs, then some discretionary accruals are not properly 

identified. In that case, researchers may fail to identify earnings management even i f earnings 

management exists. 
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3.3 Measurement of Discretionary Accruals and 

Income Smoothing 

3.3.1 Measurement of Discretionary Accruals 

Consistent with previous studies (e.g., Jones (1991), Dechow et al. (1995), and Subramanyam (1996)), 

the total accruals for firm i in year t (TAu) are calculated from COMPUSTAT as follows. 

TAit = (ACAit - ACASHit) - (ACLit - ACDit) -DEPit, (3.7) 

where, for firm i in year t, 

ACAu = Change in current assets (COMPUSTAT item #4), 

ACASHu = Change in cash and cash equivalents (COMPUSTAT item #1), 

ACLit = Change in current liabilities (COMPUSTAT item #5), 

ACDtt = Change in debt in current liabilities (COMPUSTAT item #34), 

DEPU = Depreciation and amortization (COMPUSTAT item #14). 

Note that ACDt is added back since it is an item of cash from financing activities. 

The modified Jones model proposed by Dechow et al. (1995) is used to disaggregate total 

accruals into discretionary and non-discretionary accruals. In order to reduce the heteroscedas-

ticity and to enhance comparability across firms, variables are deflated by the lagged total 

assets. In order to consider the industry differences, each regression is run by year and two 

digit SIC code as in DeFond and Jiambalvo (1994). That is, a cross-sectional version of the 
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modified Jones model is used. 

TAiJt 1 AREVjjt — ARECjjt , 0 PPEijt , 
^«//—l Aijt-i Aijt-\ 

where, for firm / in industry j for year t, 

AREVijt = Change in revenues from the prior period (COMPUSTAT item #35), 

ARECijt = Change in net receivables from the prior period (COMPUSTAT item #2), 

PPE^t = Gross property, plant, and equipment (COMPUSTAT item #7), 

Aijt-i = Lagged total assets (COMPUSTAT item #6). 

Firms in the same industry j are assumed to have the same coefficients, P o / < , P l y / , and fajt 

for a given year t. It is predicted that is positive and fajt is negative since an increase in 

working capital increases total accruals and an increase in depreciation decreases total accruals. 

The non-discretionary and discretionary accruals are computed as the forecasted value and 

the prediction error, respectively. 

NDAijt . 1 . AREVijt - AREC^ * PPEijt 

Aijt-l Aijt-\ Aijt-\ Aijt-i 

DAjjt = TAjjt NDAijt 

A~ijt-\ Mjt-\ -Aijt-1 

3.3.2 Measurement of Income Smoothing 

The variability of earnings can be represented by the standard deviation of earnings. The 

smoothness of earnings, therefore, is measured by the negative of the variability of earnings. 

Before measuring the smoothness of earnings, the earnings generating process must be identi­

fied. It can be independent of current earnings, a random walk, or more possibly in-between 

(see Watts and Zimmerman (1986)). If the earnings generating process is independent of the 

current period's earnings, that is, next period's earnings are not affected by the realization of 



Chapter 3 Measurement of Earnings Management and Income Smoothing 52 

the current period's earnings, then it can be represented as follows: 

Et = po + pit + £t, 

where Et = Earnings in year t, 

et = Disturbance term, iid with mean zero. 

A simple variance of Et cannot be used to measure the variability of earnings because the 

trend term (pi) influences the variance. The impact of growth can be eliminated by considering 

the change in earnings (Et —Et-\), which is represented by pi + (et — &t-\)- The average of 

the change in earnings is p i , which can be used as a measure of growth of earnings. Note that 

the variance of the change in earnings does not depend on growth (pi). 

On the other hand, if the earnings generating process follows a random walk with a trend, 

p, it is represented as follows: 

Et=Et-i+p + et. 

If et is assumed to be independent and identically distributed with mean zero, then the average 

of the change in earnings is p and the variance of the change in earnings is independent of 

growth (p). 

Under the assumption that the earnings generating process is independent of the realization 

of the current period's earnings or follows a random walk,5 the smoothness of reported earnings 

for firm / in year t (SRE#) is calculated over the ten year period preceding year t as the negative 

of the standard deviation of the change in reported earnings per share deflated by the average of 

5 I f the earnings generating process is Et = ifit-x +p + £t or other variations, then the use of the change in 
earnings does not solve the problem arising from growth. Researchers have to identify the earnings generating 
process for each firm, which is very costly to implement in a large scale study. Unless the earnings generating 
process follows a random walk or is independent of current earnings, the measure of smoothness used in this 
thesis suffers from measurement error. 
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the beginning of the fiscal period stock prices.6 In this thesis, the primary earnings per share is 

used for earnings per share (EPS). Growth is measured as the average of the change in earnings 

per share.7 

SD(AEPSit) 
SREH 

AVG(AEPSit) 

GROWTH, = Av^{pij, (3.9) 

where, for firm i in year t, 

SD(AEPSit) = Standard deviation of changes in EPS, 

AVG(L\EPSU) = Average of changes in EPS, 

AVG(Pu-\) = Average of beginning stock prices per share . 

In order to measure the degree of earnings management, a measure of pre-managed earn­

ings is needed. The pre-managed earnings are calculated by subtracting discretionary accruals 

from reported earnings. The pre-managed earnings per share for firm i in year t (EPS 0 ) is 

measured as follows: 

EPS°t = EPSit - , u

 D A i ' — . 
No. of shares Outstanding 

Based on the pre-managed earnings per share, the smoothness of pre-managed earnings for 

firm i in year t (SPE#) is measured as follows: 

S P E L T ~ -AVG{Pit-,Y 

6In this thesis, all years refer to COMPUSTAT years. A COMPUSTAT year starts June 1 and ends May 31 of 
the following year. 

7Some research uses the market to book value of the equity as a proxy for growth (i.e., Teoh and Wong (1993) 
and Shevlin and Shores (1993)). Note that factors other than growth can affect the market to book ratio. The 
average of changes in EPS is a straightforward measure for growth, but it may not reflect unrealized growth 
potential which the market already recognizes. 
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The subsequent empirical analysis requires a measure of income smoothing. Income smooth­

ing for firm i in year t (IS;,) is measured by the difference between the smoothness of reported 

earnings and the smoothness of pre-managed earnings. 

ISn = SREu — SPEn. 

Firms are categorized into income smoothing firms and variance increasing earnings man­

agement firms by the sign of ISu. By definition, income smoothing firms manage earnings so 

as to reduce the variance of unexpected earnings while the variance of reported earnings for 

variance increasing earnings management firms increases as a result of earnings management. 

Therefore, a firm is classified as an income smoothing firm in year t i f ISu is positive whereas 

a firm is classified as a variance increasing earnings management firm i f ISft is negative. 

The measures of smoothness of reported and pre-managed earnings are also estimated over 

the entire data period from 1978 to 1995. In order to increase the probability of identifying 

the adopted earnings announcement policy, the maximum number of years available on C O M ­

PUSTAT are used.8 The long estimation window assumes that earnings announcement policy 

is stable over the examination period. If the long estimation window is used, the measures of 

smoothness of reported and pre-managed earnings are represented by SRE( and SPE{. Simi­

larly, GROWTHi represents a measure of growth estimated over the period from 1978 to 1995.9 

3.4 Concluding R e m a r k s 

This chapter reviews the existing discretionary accrual models, focusing on the Jones model 

and its variants. For the subsequent empirical chapters, a cross-sectional version of the De-

8 The COMPUSTAT PC Plus 96 CD ROM contains most recent 20 years of annual data. Since the measure of 
smoothness of earnings requires variables that are twice lagged, at most 18 years of data are available. 

9 As a primary measure of smoothness of earnings and growth, chapter 4 uses SREu, SPEu, and GROWTH^ 
whereas chapter 5 uses SREt, SPEt, and GROWTHi. 



Chapter 3 Measurement of Earnings Management and Income Smoothing 55 

chow et al.'s (1995) modified Jones model is adopted to decompose total accruals into non-

discretionary and discretionary components. Even i f the Jones model and its variants are the 

most sophisticated discretionary accrual models available today, they have many shortcomings. 

In particular, measurement error in estimating discretionary accruals can lead to incorrect con­

clusions about the existence and nature of earnings management. Therefore, researchers must 

be very careful in interpreting their results. In an attempt to improve the existing discretionary 

accrual model, a modified Jones model, which incorporates the reversal aspect of accruals and 

the suggestions of Dechow et al. (1995) and Key (1997), is proposed. This thesis does not ex­

amine whether the proposed model will perform better than other existing discretionary accrual 

models. It wil l be left for future research. 



Chapter 4 

The Information Content of Earnings 
Announcements 

4 . 1 Introduction 

This chapter examines the impact of earnings management on the relation between stock re­

turns and unexpected earnings. The flexibility of Generally Accepted Accounting Principles 

gives managers some discretion over accounting accruals. If this discretion is exercised to 

its extreme, then the resulting accrual based earnings can be uninformative about firm value 

(Schipper (1989)). However, it is well documented that accrual based accounting earnings 

are more informative about stock returns than operating cash flows (e.g., Rayburn (1986) and 

Dechow (1994)). Consistent with other earnings management studies (e.g., Healy (1985), 

Jones (1991), and DeFond and Park (1997)), it is assumed that accruals can be decomposed 

into non-discretionary and discretionary components, and that earnings management is imple­

mented through the selection of discretionary accruals.1 Subramanyam (1996) finds that discre­

tionary accruals are associated with annual stock returns after controlling for non-discretionary 

accruals and operating cash flows. He concludes that discretionary accruals are on average 

1 See chapter 2 for a discussion about the conceptual framework and related empirical issues regarding the 
decomposition of total accruals into non-discretionary and discretionary accruals. 

56 
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informative about stock returns. Rather than examining the on average nature of earnings 

management, this chapter focuses on the individual firm's discretionary accrual policy and 

examines its impact on the earnings response coefficient, which represents the association be­

tween unexpected earnings and abnormal share returns. 

In examining the relation between earnings management and the earnings response coef­

ficient, this study focuses on the smoothness of reported earnings, which is measured by the 

negative of the ex-ante variance of unexpected earnings shock (see section 4.2.2 for details). 

Depending on the nature of the chosen discretionary accrual policy, reported earnings can be 

smoother or more volatile than pre-managed earnings, which are defined as operating cash 

flows plus non-discretionary accruals. A firm is classified as an income smoothing firm i f re­

ported earnings are smoother than pre-managed earnings. Otherwise, the firm is classified as 

a variance-increasing earnings management firm. Many studies consider income smoothing as 

the main motive for earnings management. For example, Trueman and Titman (1988) model 

a firm that is going to issue debt and has an incentive to smooth earnings in order to lower the 

cost of capital. In addition, consumption smoothing and job security are also mentioned as mo­

tives for income smoothing (e.g., Lambert (1984) and Fudenberg and Tirol (1995)). DeFond 

and Park (1997) find that i f current earnings are low (high), but expected future earnings are 

high (low), managers take income increasing (decreasing) discretionary accruals. 

A firm's choice of discretionary accruals depends on the incentives faced by the firm or 

managers. As evidenced in the empirical section, most firms are engaged in income smoothing. 

However, there are circumstances in which incentives other than income smoothing dominate. 

Under these circumstances, a firm will take discretionary accruals that are not intended to 

smooth earnings. If these circumstances are expected to happen more frequently for a given 

firm, then investors will assess that this firm is more likely to select accruals that deviate from 

income smoothing. In this thesis, the term "discretionary accrual policy" is used to refer to 

what investors perceive as the on average nature of discretionary accruals. If there are more 
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occasions under which a firm takes discretionary accruals that deviate from the default income 

smoothing policy, then the firm's discretionary accrual policy will be classified as variance 

increasing earnings management. 

A short window event study is employed to examine the relation between the degree of 

income smoothing and the earnings response coefficient. The degree of income smoothing is 

measured by the change in smoothness between reported and pre-managed earnings. The re­

gression results indicate that the earnings response coefficient is an increasing function of the 

degree of income smoothing. The more actively a firm is engaged in income smoothing, the 

stronger the stock price reaction to one dollar of unexpected earnings. This result is consis­

tent with Chaney et al. (1998), who report that income smoothing firms have higher earnings 

response coefficients than non-income smoothing firms in their annual window study.2 In or­

der to check whether the type of earnings management affects the relation between the degree 

of income smoothing and the earnings response coefficient, the same analyses are performed 

separately on the income smoothing and variance-increasing earnings management subgroups. 

It is found that income smoothing increases the stock price reaction to unexpected earnings. 

However, the hypothesis that variance-increasing earnings management decreases the stock 

price reaction to one dollar of unexpected earnings is not supported by the data. 

This study has two features that differ from Other earnings management and earnings re­

sponse coefficient studies. First, this study employs a short window (the day before and the day 

of earnings announcements) event study design rather than a long window association study 

design. For example, Ramakrishnan and Thomas (1998) use an annual window in investigating 

the relation between the time series characteristics of excess earnings and the earnings response 

2Chaney et al. (1998) use a different classification scheme. A firm is assumed to be engaged in income 
smoothing if the firm takes a positive (negative) discretionary accrual when the firm's pre-managed earnings are 
below (above) the last year's reported earnings. A firm is classified as income smoothing firms if the frequency of 
their measure of income smoothing is greater than that of the median firm in their sample. 
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coefficient.3 Subramanyam (1996) also uses an annual window in his examination of the in­

formativeness of discretionary accruals with respect to firm value. The long window research 

design provides evidence that discretionary accruals reflect value relevant information, but not 

necessarily new information. In investigating the impact of new information on stock returns, 

the short window study design is more relevant than the long window association test design 

(Jeter and Chaney (1992) and Easton (1998)). Since the focus of this chapter is to examine 

whether discretionary accruals are informative about stock returns, the short window event 

study design is more appropriate. Secondly, this study examines variance increasing earnings 

management firms as well as income smoothing firms. By using a dummy variable design, 

Chaney et al. (1998) focus on income smoothing, but do not examine the differential impact 

of income smoothing and variance-increasing earnings management on the earnings response 

coefficient. By decomposing earnings management into income smoothing and variance in­

creasing earnings management, this study provides a more complete picture about the impact 

of the nature and magnitude of earnings management on the information content of earnings 

reports. 

The rest of the chapter is organized as follows. Section 2 develops empirical hypotheses 

and the research design is explained in section 3. Data and empirical results are presented in 

section 4 and conclusions are reached in section 5. 

3Ramakrishnan and Thomas (1998) define excess earnings as the change in reported earnings minus expected 
return due to dividend retention. They develop a model that links unexpected earnings and unexpected returns, 
and provide empirical evidence consistent with the hypothesis that the market uses non-earnings information to 
identify the components of an earnings shock. However, their focus is not earnings management. 
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4.2 Development of Hypotheses 

4.2.1 Classification of Firms 

Pre-managed earnings are defined as operating cash flows plus non-discretionary accruals. 

Therefore, (managed) reported earnings can be viewed as the sum of pre-managed earnings 

and discretionary accruals. If investors can identify the discretionary accruals, then they ef­

fectively know both pre-managed earnings and reported earnings. It is assumed that investors 

can identify the discretionary accruals by using the Jones (1991) model, which is one of the 

most widely used discretionary accrual model in accounting research.4 In order to estimate 

the discretionary accruals, investors need data such as operating cash flows and detailed line 

items. These data are not usually available to investors at the time of an earnings announce­

ment. Therefore, investors cannot identify the discretionary accruals until they have access to 

the full set of financial statements. Investors are assumed to form a rational expectation about 

the nature and magnitude of the discretionary accruals based on their beliefs about the ex-ante 

characteristics of the earnings shock. Even i f the ex post realization of discretionary accruals 

may be different from the investors' ex ante expectation, investors will on average correctly 

assess the informativeness of the discretionary accruals. 

In a setting where earnings are managed through discretionary accruals, the information 

content of the reported earnings relative to pre-managed earnings depends on the nature of 

discretionary accruals. If the discretionary accruals reflect value relevant information, which 

are not captured by pre-managed earnings, then managed earnings will be more useful for val­

uation.5 On the other hand, i f the discretionary accruals are not correlated with other value 

4This chapter uses a modified version of the Jones model proposed by Dechow et al. (1995). 
5 For example, the explicit and implicit contracts with shareholders or managerial reputation in the labor market 

may induce managers to disclose value relevant information. 
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relevant information, then managed earnings will not be as useful as pre-managed earnings 

for valuation purposes. In that case, managed earnings can be characterized as the garbling of 

unmanaged earnings.6 In a more general setting in which discretionary accruals imperfectly 

reveal other value relevant information, the discretionary accruals can be modeled as the sum 

of the informative and noisy components. In this setting, the usefulness of discretionary ac­

cruals depends on the relative weight of the informative and noisy components. The more 

informative earnings management, the more weight is put on the informative component. The 

informativeness of discretionary accruals is endogenously determined by the incentives faced 

by managers. 

A firm is deemed to manage earnings i f the smoothness of reported earnings is different 

from the smoothness of pre-managed earnings, as classified in Figure 4.1. The horizontal axis 

represents the degree of smoothness of pre-managed earnings (SPE) and the vertical axis the 

degree of smoothness of reported earnings (SRE). Firms off the 45 degree line are engaged in 

earnings management whereas firms on the 45 degree line are not engaged in earnings man­

agement. For example, firm A and firm B do not manage earnings whereas firm C and firm D 

do manage earnings. Firm A and firm B will be referred to as non-earnings management firms, 

and firm C and firm D will be referred to as earnings management firms. Earnings manage­

ment firms are further decomposed into income smoothing and variance-increasing earnings 

management firms. Depending on the nature of earnings management, earnings management 

leads either to smoother earnings or to more volatile earnings. Firm C wil l be referred to as an 

income smoothing firm because (managed) reported earnings are smoother than pre-managed 

6 If debt covenants use accounting numbers, then managers have incentives to circumvent covenant restrictions 
by managing reported earnings, which may result in garbling. Key (1997) reports that firms in the cable television 
industry managed earnings in order to mitigate Congressional scrutiny in late 1980s and early 1990s. The cable 
TV managers used discretionary accruals to relieve the political pressure of rate regulation, not to communicate 
managers' private information. Big baths by incoming CEOs or large income increasing discretionary accruals 
by IPO firms are other examples of the garbling of pre-managed earnings. 
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earnings. Firm D will be referred to as a variance-increasing earnings management firm be­

cause reported earnings are more volatile than pre-managed earnings. 

4.2.2 Hypotheses 

This subsection presents a simplified version of earnings management model developed in 

chapter 2, which is used to develop empirical hypotheses about the relation between earnings 

management and the earnings response coefficient. 

Assume that a firm's pre-managed earnings (Xt) are represented by expected earnings given 

the information available to investors before the earnings announcement (is [A/|ii]) plus an un­

expected shock to pre-managed earnings (st), Xt = E[Xt\It] +et. The unexpected shock to 

pre-managed earnings is further decomposed into persistent and transitory components: 

where ef and z\ represent persistent and transitory earnings shocks, respectively. The persistent 

earnings shock (ef) affects both current earnings and expected future earnings whereas the 

transitory earnings shock (e') affects only current earnings. It is assumed that the firm has 

private information about the components of the pre-managed earnings shock, and that earnings 

management is implemented through the selection of discretionary accruals. The unexpected 

shock to (managed) reported earnings (et) can be viewed as consisting of pre-managed earnings 

shock (s,) and discretionary accruals (dt): 

et = ef -r-e't + dt. 

A firm chooses its discretionary accrual policy based on the incentives faced by the firm. 

The discretionary accrual is modeled as follows: 
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where sf is a disturbance term with mean zero, and •% e [— 1,0] is the weight on the transitory 

earnings shock. The discretionary accrual policy adopted by a firm is fully characterized by <L\ 

and e". By taking dt = — &\, a firm can effectively report persistent earnings by eliminating all 

of the transitory earnings shock. If a firm takes dt = e", then the resulting reported earnings wil l 

be the garbling of pre-managed earnings. The structure of the discretionary accrual is chosen to 

highlight the impact of earnings management on the smoothness of earnings. The smoothness 

of earnings is measured by the negative of the volatility of earnings. In particular, the volatility 

of earnings is measured by the ex-ante variance of earnings shock. Under the assumption that 

persistent earnings shock (sf), transitory earnings shock (el

t), and noise (s") are independent 

and normally distributed with variances a 2 , of, and a 2 respectively, the ex-ante variances of 

the pre-managed and reported earnings shocks are as follows: 

Depending on the nature of the adopted discretionary accrual, reported earnings can be 

smoother or more volatile than pre-managed earnings. Chapter 2 shows that reported earnings 

can be smoother than pre-managed earnings only i f the discretionary accrual is negatively 

correlated with the transitory earnings shock.7 For example, i f the discretionary accrual is the 

negative of the transitory earnings shock (dt = —E{), then the discretionary accrual effectively 

eliminates all of the transitory earnings shock. In that case, the reported earnings are smoother 

than the pre-managed earnings. On the other hand, if a firm's earnings management effectively 

adds noise to pre-managed earnings (dt = e"), the reported earnings become more volatile than 

the pre-managed earnings. Note that income smoothing is characterized by a negative value of 

£, and variance-increasing earnings management is characterized by a positive value of of. 

Var(et) = cj2

p + of 

Var(et) = o2

p + (l + l\) 

7It is well known that if a firm's earnings generating process follows a random walk, it is not possible to 
smooth earnings because the earnings shock is all persistent. 
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It is assumed that investors observe the total earnings shock, but do not observe the com­

ponents of the earnings shock at the time of an earnings announcement. However, investors 

hold beliefs about the composition of the earnings shock. The conditional expectation of the 

persistent earnings shock given the total observed earnings shock (ef = E[ef \et]) is calculated 

by sf = <jpEt/Var(et).s Similarly, the conditional expectations of the transitory earnings shock 

(s[), and the noise (e?) are calculated by l\ = (1 + l\)2<jJ£t/Var{zt), and ln

t = a 2e,/Far(e f), 

respectively. The price reaction to an earnings announcement depends on the beliefs about the 

composition of the earnings shock. Firm value is only affected by the unexpected shock to 

reported earnings, not by the anticipated earnings. The unexpected change in firm value (urt) 

can be represented as follows:9 

where O > 1 is the multiplier for the conditional expectation of the persistent earnings shock.1 0 

O > 1 implies that the value implication of one dollar of persistent earnings shock is greater 

than that of one dollar of transitory earnings shock. Note that firm value is not affected by the 

noise component. When the unexpected changes in firm value are regressed on the unexpected 

earnings, the coefficient on the unexpected earnings is called the earnings response coefficient 

8It is assumed that the discretionary accruals are not observable at the time of the earnings announcement 
(see section 4.2.1). If the discretionary accruals are known to investors, then the conditional expectation of the 

urt = Oef + (4.1) 

The magnitude of cD is affected by many factors including the persistence parameter of earnings and interest 
rate. See chapter 2 for details. 
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(ERC). The earnings response coefficient is: 

COV(urt,et) 
ERC = 

Var(&t) 
O g 2 + ( l + ^) 2 of 

o-2 + ( l + ^ ) 2 o 2 + a 2 " 
(4.2) 

If there is no earnings management (i.e., £, = 0 and of = 0), then the corresponding earnings 

response coefficient (ERC0) is as follows: 

If a firm smooths earnings by taking •% = —1 and of = 0, the ERC becomes <D, which is 

greater than the ERC0. If a firm adds noise to pre-managed earnings (i.e., £, = 0 and of > 0), 

then the ERC is less than the ERC0. It can be seen that the ERC is a decreasing function of •% 

and the variance of noise (a 2). Since income smoothing is characterized by a negative value 

of income smoothing will increase the earnings response coefficient. On the other hand, 

variance-increasing earnings management is characterized by a positive value of a 2 . Therefore, 

variance-increasing earnings management will decrease the earnings response coefficient. 

The following example depicts the four points in Figure 4.1. 

F i rm 

P E 

(oJ,o?) 
R E 

( a 2 , ( l + ^) 2 of,a 2 ) 

Change in 

firm value sf/e, E R C 

A (5,5) (5,5,0) 4.0 8, 50.00 % 4.0 

B (8,8) (8,8,0) 4.0 e, 50.00 % 4.0 

C (8,8) (8,2,0) 5.8 s, 80.00 % 5.8 

D (5,5) (5,5,6) 2.5 e, 31.25 % 2.5 

PE: Composition of the variance of pre-managed earnings shock 

RE: Composition of the variance of (managed) reported earnings shock 
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Firms A and B do not manage earnings, hence the smoothness of reported earnings is 

the same as that of pre-managed earnings. Firms C and D do manage earnings, hence the 

smoothness of reported earnings is different from that of pre-managed earnings. Firm C reports 

smoother earnings by taking dt = — 0.5s'. As a result, the perceived variance of the reported 

earnings decreases by 6. Firm D adds noise by taking dt — e" with of = 6. As a result, the 

reported earnings become more volatile than the pre-managed earnings. Note that firm A has 

the same smoothness of reported earnings as firm C, and firm B has the same smoothness of 

reported earnings as firm D. For simplicity, assume that the value implication of one dollar 

of persistent earnings shock (<D) equals 7. The change in firm value given the total earnings 

shock (st) is computed by equation (4.1). The earnings response coefficient is computed by 

equation (4.2). It can be seen that the earnings response coefficient is a weighted average of 

the market's reaction to beliefs about the persistent, transitory, and noise components. For 

example, the ERC for firm D is calculated by x 7) + x 1) + (-^ x 0) = 2.5. 

In examining the impact of earnings management on the earnings response coefficient, 

firms that manage earnings are compared to those that do not manage earnings. First, earnings 

management firms are compared to non-earnings management firms after controlling for the 

smoothness of pre-managed earnings. For example, firm C is compared to firm B. Firm C has 

the same smoothness of pre-managed earnings as firm B, but as a result of income smoothing, 

firm C reports smoother earnings than firm B. Since smoother earnings are achieved by elimi­

nating the transitory component of unexpected earnings, the ERC of firm C is greater than that 

of firm B (5.8 > 4.0). That is, income smoothing increases the percentage of the total earnings 

shock that is expected to be persistent, hence the price reaction to one dollar of unexpected 

earnings is higher for income smoothing firms than for non-earnings management firms. It is 

predicted that income smoothing firms will have a higher earnings response coefficient than 

non-earnings management firms. 
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Hypothesis 4.1 If the smoothness of pre-managed earnings is equal, income smoothing firms 

have a higher ERC than non-earnings managementfirms. 

Similarly, firm D is compared with firm A . As a result of earnings management, firm D 

reports more volatile earnings than pre-managed earnings. Due to the noise added to pre-

managed earnings, the ERC of firm D is less than that of firm A (2.5 < 4.0). Variance-

increasing earnings management reduces the market reaction to one dollar of unexpected earn­

ings since the anticipated noise component does not affect firm value. It is predicted that 

variance-increasing earnings management firms will have a lower earnings response coeffi­

cient than non-earnings management firms. 

Hypothesis 4.2 If the smoothness ofpre-managed earnings is equal, variance-increasing earn­

ings managementfirms have a lower ERC than non-earnings managementfirms.11 

Next, earnings management firms are compared with non-earnings management firms after 

controlling for the smoothness of reported earnings. If the smoothness of the reported earnings 

for earnings managers is the same as that for non-earnings managers, what matters is the per-
-J> a 2 

sistent earnings shock percentage (-^ = v~r

p(Z[j)- If other things are equal, the earnings response 

coefficient is an increasing function of the persistent earnings shock percentage. If income 

smoothing eliminates transitory earnings shocks, then the persistent earnings shock percentage 

will increase. For example, firm C has the same smoothness of reported earnings as firm A , but 

the persistent earnings shock percentage of firm C is higher than that of firm A (80% > 50%). 

The ERC of firm C is greater than that of firm A (5.8 > 4.0). On the other hand, i f discretionary 

accruals contain a lot of noise, then the persistent earnings shock percentage will decrease. For 

1 1 Variance-increasing earnings management can be viewed as a negative income smoothing (or income de-
smoothing), and the ERC is an increasing function of the degree of income smoothing. Therefore, hypotheses (4.1) 
and (4.2) can be combined: "If the smoothness of pre-managed earnings is equal, the ERC is an increasing 
function of the degree of income smoothing." 
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example, firm D has the same smoothness of reported earnings as firm B, but the persistent 

earnings shock percentage of firm D is lower than that of firm B (31.25% < 50%). The ERC of 

firm D is less than that of firm B (2.5 < 4). If the smoothness of reported earnings is equal, it 

is predicted that income smoothing firms will have a higher earnings response coefficient than 

non-earnings management firms, and that variance-increasing earnings management firms will 

have a lower earnings response coefficient than non-earnings management firms. 

Hypothesis 4.3 If the smoothness of reported earnings is equal, income smoothing firms have 

a higher ERC than non earnings managementfirms. 

Hypothesis 4.4 If the smoothness of reported earnings is equal, variance-increasing earnings 

managementfirms have a lower ERC than non-earnings managementfirms}1 

4.3 Research Design 

In this study, the measurement of discretionary accruals and the smoothness of earnings is 

important. As pointed out by Bernard and Skinner (1996), i f non-discretionary accruals are 

erroneously classified as discretionary accruals, it is not surprising to find that discretionary 

accruals are associated with annual returns. This study does not directly use discretionary ac­

cruals as an explanatory variable, but uses estimates of discretionary accruals in the estimation 

of pre-managed earnings. Since the measurement error will decrease the power of the test, 

this study jointly tests the efficacy of the model used to identify discretionary accruals and the 

information content of discretionary accruals. 

The measures of smoothness of pre-managed earnings (SPEn) and reported earnings (SREu), 

and growth (GROWTH^) for firm i in year t are estimated over ten year period preceding year t 

1 2 As in hypotheses (4.1) and (4.2), hypotheses (4.3) and (4.4) can be combined: "If the smoothness of reported 
earnings is equal, the ERC is an increasing function of the degree of income smoothing." 
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(see chapter 3 for detail). In the previous modeling section, the volatility of earnings is defined 

as the ex-ante variance of earnings shocks. In the empirical measurement of the volatility of 

earnings, earnings shocks are proxied for by the change in earnings. As explained in chapter 

3, the adopted proxy is valid under the assumption that the earnings generating process is in­

dependent of the realization of the current period's earnings or follows a random walk. Unless 

the earnings generating process follows a random walk or is independent of current earnings, 

the measure of smoothness used in this thesis suffers from measurement error. Measurement 

error can be reduced by identifying the earnings generating process for each individual firm. 

However, it is very costly to identify the earning generating process for each firm in a large 

scale study like this. Therefore, this thesis uses the change in earnings as a noisy proxy for an 

earnings shock. 

A short window event study is employed to examine the differences in the informative­

ness of reported earnings between firms with different degrees of earnings management and 

smoothness of reported earnings. The informativeness is measured by the earnings response 

coefficient (ERC), which represents the association between unexpected earnings and stock 

price movements. The following pooled time-series cross-sectional regression is used to inves­

tigate differences in the ERCs: 

CARit - po + PiUE i t + faSIZEu + faGROWTHt + &u, (4.3) 

where CARu = Cumulative abnormal returns, 

UEu — Unexpected earnings, 

SIZEu = /«(market value of the equity at the fiscal period end). 

The cumulative abnormal returns are measured around the earnings announcement date (from 

day -1 to day 0). The abnormal return is calculated as the excess return above the equally 
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weighted market return.13 The unexpected earnings are calculated as reported earnings minus 

expected earnings scaled by the beginning of the fiscal period stock price. Expected earnings 

are proxied for by the last I/B/E/S analysts' consensus (median) forecast before the earnings 

announcement. The earnings response coefficient (Pi) is expected to be positive. Size and 

growth are further included as control variables for risk. 1 4 Since size is more likely to be 

negatively related to risk, the sign of P2 is predicted to be negative.15 Similarly, P3 is predicted 

to be positive since growth firms are generally riskier than non growth firms. 

In the regression that examines the impact of earnings management on earnings response 

coefficient, firms are ranked by the smoothness of pre-managed earnings (SPEu) and reported 

earnings (SREu), arid the ranks are converted into percentiles by (rank - l)/(number of firms in 

year t - l ) . 1 6 The percentiles of the smoothness of reported and pre-managed earnings of firm 

/ in year t are represented by SREft and SPEft, respectively. Hypotheses 4.1 and 4.2 predict 

that income smoothing increases the ERC while variance-increasing earnings management de­

creases the ERC after controlling for the variance of pre-managed earnings. These hypotheses 

1 3For simplicity, the residual of the market model is not used. This procedure can be justified by Fama and 
French (1992) which report that systematic risk (P) is not successful in explaining the cross-sectional variation of 
the expected rates of return. Rather size and book-to-market equity better explain the cross sectional differences 
of average stock returns. In regression tests, market-to-book is also considered as an alternative proxy for growth. 

1 4The capital market requires a higher return for riskier firms. However, in a short window event study like this 
study, the adjustment for risk has less effect on the required return than in long window association tests. 

I 5 In contrast, Teoh and Wong (1993) state that there is no consensus on the predicted sign of the size variable. 
16The same analyses are repeated using raw SPE and SRE scores rather than percentiles. After winsorizing 

the most volatile 5 percent of the observations, the results are similar to those using percentiles. Winsorizing is 
performed to abate the impact of influential data. Lang and Lundholm (1996) use the same percentile transfor­
mation in their rank regression. Rank regression does not assume the linearity between independent variables 
and dependent variables. In particular, if the relation is monotonic, but non-linear, then the rank regression works 
better than OLS (Iman and Conover (1979)). Rank regression is also less vulnerable to extreme observations and 
violations of the distributional assumptions regarding error term (Chaudhury and Ng (1992)). 
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are tested by the following regression: 

CARit = Po + $\UEU + fo{SPEft x UEit) + p 3 ( / S * x UEit) 

+ faSIZEu + p 5 GROW THi + eit, (4.4) 

where ISu = {SREft — SPEft) is the change in smoothness between reported and pre-managed 

earnings. A positive change implies income smoothing while a negative change implies variance-

increasing earnings management. A positive P3 is consistent with hypotheses 4.1 and 4.2. 

Similarly, hypotheses 4.3 and 4.4 are tested by the following regression: 

CARn = po + PiUEU + h(SREft x UEit) + p3(IS* x UEit) 

+ faSIZEn + p 5 GROW THi + zit. (4.5) 

After controlling for the variance of the reported earnings, hypotheses 4.3 and 4.4 predict 

a positive coefficient on the change in smoothness between reported and pre-managed earn-

17 
mgs. 

4 . 4 Da ta and Results 

4.4.1 D a t a a n d D e s c r i p t i v e Stat ist ics 

Data for computing discretionary accruals and the smoothness of earnings were collected from 

COMPUSTAT PC Plus 96 CD ROM, CRSP, and I/B/E/S 96 CD R O M . A n initial sample of 

17The same tests can be performed using the following single regression. 

CARit - Po + faUEu + WSRE?t x UEit) + fo(SPE?t x UEit) 
+ faSIZEu + p 5 GROW THi + e*, 

Separate regressions (4.4) and (4.5) are used for expositional convenience. It can be seen that a positive p3 in 
regression (4.4) is equivalent to a positive p2, and that a positive p3 in regression (4.5) is equivalent to a negative 
(33. On the other hand, P2 in regressions (4.4) will be the same as P2 in regression (4.5) because P2 is equal to 
P2 + P3. 
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5,975 firm-years was selected in the following manner. 

1. A sample of 64,586 firm-years meeting the following criteria was collected. 

(a) SIC is not from 6000 to 6999, that is, financial institutions are excluded.1 8 

(b) Firms are listed on at least one of the New York Stock Exchange, the American 

Stock Exchange, and the NASDAQ. 

(c) There is no change in fiscal year ends. 

(d) A l l of the financial data required for estimating the non-discretionary accrual model 

is available. 

2. For the estimation of non-discretionary accrual models, there should be at least 20 data 

points per two-digit SIC and year. As a result, 680 SIC-year non-discretionary accrual 

models are estimated. This requirement reduced the sample to 52,542 firm-years. Ta­

ble 4.1 presents the estimated non-discretionary accrual models. Pi has an average of 

0.076 and P2 has an average of-0.053. The signs of coefficients are consistent with previ­

ous research (Jones (1991), DeFond and Jiambalvo (1994), and Subramanyam (1996)).19 

3. In calculating measures of smoothness of reported and pre-managed earnings, 10 years 

of data per firm are required.20 In addition, earnings announcement dates, last median 

I/B/E/S analysts forecasts before earnings announcements, CRSP returns data for the 

day before and the day of earnings announcements, and beginning stock prices must be 

available. The resulting sample consists of 5,975 firm-years. 

1 8 In addition, the same empirical tests are performed after excluding utilities. The empirical results are insen­
sitive to the exclusion of utilities. 

1 9For example, Subramanyam (1996) reports that the average coefficients on change in revenues and on the 
gross property, plant, and equipment are 0.03 and -0.06, respectively. 

20There is a survivorship bias. That is, recently incorporated firms and de-listed firms are not included. 
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One of the concerns about the data is the reliability of the EPS provided by I/B/E/S. 

Philbrick and Ricks (1991) report that the I/B/E/S EPS agrees with the COMPUSTAT EPS 

in only 33 percent of their sample. Note that in this study, for consistency, the I/B/E/S EPS was 

converted into the primary basis i f I/B/E/S indicates that it is the fully diluted EPS. Table 4.2 

presents the distribution of the absolute value of the difference between the COMPUSTAT 

primary EPS and the I/B/E/S primary EPS. The I/B/E/S primary EPS matches with the C O M ­

PUSTAT primary EPS in about 45 percent of firm-year observations.21 For about 70 percent 

of the observations, the difference between the I/B/E/S EPS and COMPUSTAT EPS is less 

than 10 cents. If the same basis (primary in this study) is used for EPS, the magnitude of the 

difference between two data bases is not so big as that reported by Philbrick and Ricks (1991). 

After deleting observations in which the COMPUSTAT primary EPS and the I/B/E/S primary 

EPS differ by more than or equal to one cent, the final sample comprises 2,653 firm-years (926 

firms). 

Panel A of table 4.3 presents the distribution of the sample by year. The sample is fairly 

evenly distributed over the examination period except for 1995. The restriction on data avail­

ability reduced the number of observations in 1995. Panel B of table 4.3 reports the number of 

observations per firm. More than 70 percent of firms have more than one observation over the 

examination period. Table 4.4 reports the industry composition of the sample. Thirty five in­

dustry groups are represented in the sample. Utilities represent 14% of the sample. The sample 

contains a high proportion of manufacturing firms (SIC 2000s, 3000s, and 4000s). 

Descriptive statistics are reported in table 4.5. Panel A reports that firms in the sample 

are quite large on average. The average market value of equity and annual sales are $1,832.5 

million and $1,945.5 million, respectively. The average discretionary accruals deflated by the 

2 1 The I/B/E/S EPS and the COMPUSTAT EPS differ in precision and the conversion from the fully diluted 
EPS to the primary EPS results in a round-off error. In this study, if the absolute value of the difference is less 
than one cent, those observations are treated as the same. 
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beginning of the fiscal period total assets is -0.0022 and is not significantly different from 

zero. The average smoothness of reported earnings is -0.0561 while the average smoothness of 

pre-managed earnings is -0.1451. The magnitude of change in smoothness between reported 

and pre-managed earnings is quite large. The average absolute change in smoothness between 

reported and pre-managed earnings is 0.093. As a result of earnings management, the variance 

of reported earnings decreased by more than 60 percent. The measure of growth indicates that 

earnings per share has increased over the estimation period. 

The sample is partitioned into income smoothing and variance increasing earnings man­

agement firms. More than 95 percent of firm-years (2,532 out of total 2,653) are classified 

as income smoothing firms, while only 121 firm-years are classified as variance-increasing 

earnings management firms. This extreme result must be interpreted with caveats since the 

classification of firms is affected by two factors. One is the efficacy of the Jones model, which 

is used to identify discretionary accruals. The measurement error (or bias) of the Jones model 

wil l affect the classification of firms. A second factor is the way the smoothness of reported 

earnings is measured. The smoothness of reported earnings is measured over the ten year pe­

riod preceding earnings announcement. Since it is based on past earnings information, it does 

not reflect other information about expected future earnings that investors may have at the time 

of an earnings announcement.22 

Panel B of table 4.5 reports descriptive statistics of income smoothing firms and variance-

increasing earnings management firms. The two groups of firms are very similar in terms of 

size. The t-test implies that there is no difference between the two groups in the market value 

of equity and total assets. However, the Wilcoxon rank sum test shows that the median annual 

sales are greater for income smoothing firms than for variance-increasing earnings management 

This concern is partially dealt with in section 4.4 by measuring the smoothness of earnings using future 
earnings as well as past earnings. 
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firms. While both groups start out with very similar smoothness of pre-managed earnings, not 

surprisingly, the income smoothing firms end up with much smoother reported earnings than 

the variance-increasing earnings management firms. The Wilcoxon rank sum test shows that 

variance-increasing earnings management firms use more discretionary accruals than income 

smoothing firms, and that the growth of earnings per share is higher for income smoothing 

firms than for variance-increasing earnings management firms. 

4.4.2 A Preliminary Examination of Earnings Response 

Coefficients 

In order to examine the impact of earnings management on earnings response coefficients, 

firms are partitioned into a four by four matrix by the smoothness of reported and pre-managed 

earnings. Table 4.6 reports earnings response coefficients, number of observations, and ad­

justed R 2 of each cell. The top leftmost cell (IVA) represents a group of firms that report the 

smoothest earnings, but pre-managed earnings are the most volatile. The bottom rightmost cell 

(ID) represents a group of firms that report the most volatile earnings, but their pre-managed 

earnings are identified as smooth. The cells in the top left represent income smoothing firms 

whereas the cells in the bottom right represent variance-increasing earnings management firms. 

Hypotheses 4.1 and 4.2 predict that the earnings response coefficient (ERC) is an increasing 

function of the degree of income smoothing after the smoothness of pre-managed earnings is 

controlled for. 2 3 That is, for each column, the ERC will increase as we move up. In the first 

column (A) which includes firms with the most volatile pre-managed earnings, cell (IIA) has 

a greater E R C than cell (IA), and cell (IIIA) has a greater ERC than cell (IIA). The ERC of 

the top cell (IVA) is also greater than those of other cells below, but the estimated ERC is not 

Note that variance-increasing earnings management can be thought of as a negative income smoothing. 
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significant due to the small sample size. A similar trend can be found in the second column (B). 

However, in the last two columns (C and D), which include firms with relatively smooth pre-

managed earnings, the predicted trend is weak or reversed. Observe that the predicted trend 

is weak or reversed for cells that contain a relatively high proportion of variance-increasing 

earnings management firms, for example, cells in the bottom right. It should be noted that 

the sample contains only 121 variance-increasing earnings management firms and these firm-

years show up in the first row (I), the last column (D), and cell (IIC). For example, cell (ID) 

consists entirely of variance-increasing earnings management firms, while cell (IVD) includes 

two variance-increasing earnings management firm-years out of a total of 428 firm-years. 

Hypotheses 4.3 and 4.4 predict that earnings response coefficient is an increasing function 

of the degree of income smoothing after controlling for the smoothness of reported earnings. 

Therefore, for each row, the ERC will increase as we move to the left. In the top row (IV) which 

includes firms with the smoothest reported earnings, the ERCs of cells on the left are greater 

than that of the rightmost cell (IVD) although the earnings response coefficient for cell (IVA) 

is not greater than that for cell (IVB). A similar trend can be found in other rows. However, as 

before, the trend is weak for cells that contain relatively high proportion of variance increasing 

earnings management firms. Overall, the result is consistent with hypotheses 4.3 and 4.4. 

To summarize, it seems that the ERC is an increasing function of the degree of income 

smoothing. However, it is difficult to draw a definitive conclusion for variance-increasing 

earnings management firms due to the small sample size. 

4.4.3 Regression Tests 

Table 4.7 reports the results of the regression of abnormal returns on earnings surprise, change 

in smoothness between reported and pre-managed earnings, size, and growth after controlling 

for either the smoothness of pre-managed earnings or the smoothness of reported earnings. Re-
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gressions are estimated using 2,653 firm-year observations. The adjusted R2 is 1.92 percent.24 

Consistent with previous research, the coefficient on the unexpected earnings is significantly 

positively correlated with abnormal stock returns. 

In regression (1), which controls for the smoothness of pre-managed earnings, the coeffi­

cient on the change in smoothness between reported and pre-managed earnings is significantly 

positive as predicted. That is, income smoothing increases market reaction. However, it is 

also consistent with the view that smooth earnings have stronger market reaction than volatile 

earnings regardless of earnings management. What matters may be the smoothness of reported 

earnings, not earnings management. That is, the effect of earnings management on the ERC 

might be secondary rather than primary. This concern is taken into account in regression (2) 

by controlling for the smoothness of reported earnings. It is found that the coefficient on the 

change in smoothness between reported and pre-managed earnings is significantly positive. 

Measurement error with respect to discretionary accruals can also affect the results. If 

the discretionary accrual model used in this chapter (the modified Jones model) actually ran­

domly divides total accruals into discretionary and non-discretionary components, there will 

be no difference between firms with different degrees of income smoothing i f the smoothness 

of reported earnings is equal. However, the results show that there are significant differences 

among firms, implying that the discretionary accrual model adopted in this study does not ran­

domly divide total accruals into discretionary and non-discretionary components. On the other 

hand, it is quite possible that the fundamental characteristics of income smoothing firms and 

non-earnings management firms are different. Firms may smooth earnings because they have 

naturally more transitory earnings shocks. If that is the case, even after earnings management, 

the proportion of transitory earnings shocks for income smoothing firms can be higher than that 

for non earnings management firms. This should work against finding that income smoothing 

The lov/R2 is not surprising in return-earnings studies (Lev (1989)). 
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firms have a higher ERC than non-earnings management firms. 

There is no prediction about the smoothness of reported and pre-managed earnings. How­

ever, it is found that the ERC is positively associated with the smoothness of earnings after 

controlling for the change in smoothness between reported and pre-managed earnings. As pre­

dicted, the coefficient on size is significantly negative, which is consistent with the hypothesis 

that size is negatively associated with risk. The coefficient on growth is insignificant.25 

4.4.4 Sensitivity Analyses 

Additional analyses are performed to check on the robustness of the results. First, the smooth­

ness of reported and pre-managed earnings are measured differently. In the original regres­

sion, the smoothness of earnings was measured over the ten year period preceding earnings 

announcement. That is, only past reported earnings are used. However, the investors' informa­

tion set is not confined to past reported earnings, and includes information from many different 

sources. In an attempt to consider whether the investors' information set is richer than past 

reported earnings, the estimation window is extended such that the smoothness of reported 

and pre-managed earnings is measured using future earnings as well as past earnings. This 

extended estimation window assumes that investors' richer information is better captured by 

future realized earnings. It does not assume that investors have a perfect foresight, but that 

investors' rational expectation about the nature of earnings management on average matches 

with the realization of earnings. In addition, i f the earnings generating process is stable over 

time, it wil l be better estimated by using a longer estimation window. 

Table 4.8 reports the results of the regression when SRE and SPE are measured over the 

period from 1978 to 1995. The coefficient on the change in smoothness between reported and 

2 5 As an alternative proxy for growth, the market-to-book value of equity was also used, and the results are 
qualitatively similar to the ones presented in table 4.7. 
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pre-managed earnings is significantly positive as in the original regression. Overall, the results 

are very similar to those of the original regressions. The increase in the adjusted R 2 from 

1.92% to 3.16% is consistent with the argument that investors' information set is richer than 

past reported earnings, and that the long window better captures what investors know at the 

time of the earnings announcement. 

Next, the restriction on the difference between the I/B/E/S primary EPS and COMPUSTAT 

primary EPS is relaxed. The tolerance level of the discrepancy is increased from one cent to 

10 cents. Observations are retained as long as the absolute difference between the I/B/E/S 

primary EPS and COMPUSTAT primary EPS is less than 10 cents. As a result, the sample 

size increased from 2,653 firm-years to 4,073 firm-years. Table 4.9 reports that the adjusted R2 

dropped from 1.92% to 1.66%. This may be due to the increased noise in unexpected earnings. 

Regression results are similar to those of the original regression. 

Finally, fiscal year dummies were also included in the original regressions in order to con­

sider possible fixed time effects. The regression results are very similar to those of the original 

regressions (not reported here). 

4.4.5 Further Classification of Firms 

Earnings management firms are further decomposed into income smoothing and variance-

increasing earnings management firms. In order to examine the differential impact of income 

smoothing and variance-increasing earnings management, the following piecewise regression 

is used: 

CARit = po + PiUE i t + fciSPEJI x UEit) + p+(IS+ x UEit) 

+ ^(ISJt xUEit) + p4SIZEit + p~5GROWTHit + eu (4.6) 

where IS£ equals ISu = SREft — SPEft for income smoothing firms, otherwise, zero. Similarly, 

ISJt equals ISu for variance-increasing earnings management firms, otherwise, zero. Since 
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income smoothing increases the ERC and variance increasing earnings management decreases 

the ERC, both Py and p^ are expected to be positive. The original regression (4.4) can be 

viewed as a restricted regression since P̂ ~ and P̂ ~ are assumed to be equal. However, i f there 

is no difference between income smoothing and variance-increasing earnings management, p̂ ~ 

will be the same as P̂ ~. 

Similarly, regression (4.5) is modified as follows: 

CARit = po + Pi UEU + p 2 {SRE? x UEit) + P+ (IS+ x UEit) 

+ pj (IS» x UEu) + faSIZEit + fcGROWTHit + eit (4.7) 

Table 4.10 reports the results of the piecewise regressions. The coefficient on IS% x UEu 

is significantly positive in both regressions, but the coefficient on IS~t x UEu is only signifi­

cantly positive for the regression that controls for the smoothness of pre-managed earnings. It 

seems that the impact of earnings management on the earnings response coefficient is weak 

for variance-increasing earnings management firms. However, it should be noted that there are 

only 121 variance-increasing earnings management firm-years. 

The four by four partition analysis reported in table 4.6 suggests that the impact of earn­

ings management is weak for firms below the 45 degree line. For the next test, firms are 

partitioned into income smoothing and variance increasing earnings management firms by the 

relative measure of SRE and SPE rather than the raw value of SRE and SPE. A firm is classi­

fied as income smoothing firms i f the rank of smoothness of reported earnings is higher than 

the rank of smoothness of pre-managed earnings. Otherwise, the firm is classified as variance-

increasing earnings management. Under the original classification scheme, 95 percent of the 

sample are identified as smoothing earnings. Under the new classification scheme, income 

smoothing firms include firms that are extensively engaged in income smoothing whereas vari­

ance increasing earnings management firms include variance-increasing earnings management 

firms and income smoothing firms that are less aggressively engaged in income smoothing. 
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Table 4.11 reports descriptive statistics of these two groups. They differ in size when prox-

ied for by market value of equity or total assets or annual sales, the Wilcoxon rank sum test 

reports that income smoothing firms are bigger than variance-increasing earnings management 

firms. However, the average test shows that variance-increasing earnings management firms 

are bigger than income smoothing firms. It should be noted that the average test is affected by 

large firms that are classified as variance-increasing earnings management firms. The growth 

of earnings per share is greater for income smoothing firms than for variance increasing earn­

ings management firms. There is no significant difference in discretionary accruals between 

the two groups. 

Table 4.12 reports the piecewise regression results when firms are partitioned by the rela­

tive measure. The coefficient on IS^ x UEu is significantly positive for both regressions, but 

the coefficient on ISJt x UEu is not significant for both regressions. It seems that earnings 

management has an impact on the earnings response coefficient for income smoothing firms, 

but not for variance-increasing earnings management firms. For aggressive income smoothing 

firms, the ERC is found to be an increasing function of the degree of income smoothing, but not 

for less aggressive income smoothing firms. It should be noted that the classification of firms 

is sensitive to the measurement error (or bias) of the Jones model, which is used to identify 

discretionary accruals and pre-managed earnings. A more sophisticated discretionary accrual 

model may provide more conclusive evidence. 

4.5 Conclusions 

This chapter contributes to the earnings response coefficient literature by providing evidence 

that the earnings response coefficient is an increasing function of the degree of income smooth­

ing. Rather than examining the on overage nature of earnings management as in Subra­

manyam (1996), this chapter classifies earnings management into income smoothing and variance-
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increasing earnings management, and examines the differential impact of these two different 

types of earnings management on the earnings response coefficient. Consistent with Chaney et 

al. (1998), most firms are found to be engaged in income smoothing. For the income smooth­

ing subsample, it is found that income smoothing increases the earnings response coefficient. 

However, for the variance-increasing earnings management subsample, the relation between 

earnings management and earnings response coefficient is not significant. 

This study has some caveats. First, this chapter critically depends on the measurement 

of discretionary accruals and the classification of firms by the nature of earnings manage­

ment. If the discretionary accrual model and the measure for smooth earnings used in this 

chapter do not have enough discriminatory power, the power of the tests will be low. 2 6 A 

more sophisticated estimation model might sharpen the results. Second, the positive economic 

consequences of variance-increasing earnings management are not considered. For example, 

variance-increasing earnings management may be necessary to alleviate the incentive problems 

or to reduce political costs, or to minimize or delay the payment of taxes. It is quite possible that 

earnings management increases the value of the firm. It may be an alternative explanation why 

variance increasing earnings management does not decrease the earnings response coefficient. 

In order to understand better about the nature of variance-increasing earnings management, it 

will be useful to further break down variance-increasing earnings management firms by some 

metric that captures value implication. Finally, there is no attempt to explain why some firms 

manage earnings and some do not. It is not explicitly modeled why some firms are engaged 

in income smoothing and others do not. Rather it is implicitly assumed that each firm is en­

dowed with different earnings management opportunities and incentives. It will be interesting 

2 6Guay et al. (1996) compare five non-discretionary accrual models and conclude that the performance of all 
models is not satisfactory in estimating discretionary accruals even though the Jones and the modified Jones 
models perform better than other models. They consider Healy (1985), DeAngelo (1986), Jones (1991), Dechow 
et al. (1995), and Dechow and Sloan (1991). 
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to investigate what characteristics of firms determine the nature of earnings management. 
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Figure 4.1: Classification of Firms by the Smoothness of Reported and Pre-managed 
Earnings 

Smoothness of 
Reported 

Earnings (SRE) 

Income Smoothing Firms 

C A 

• M 

•0 
B D 

Variance Increasing 
Earnings Management Firms 

Smoothness of Pre-managed Earnings (SPE) 

A : Non-earnings management firm. 
B: Non-earnings management firm. 
C: Income smoothing firm. 
D: Variance-increasing earnings management firm. 
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Table 4.1: Non-discretionary Accrual Estimation Models (by Year and two-digit SIC) 

Non-discretionary accruals are estimated as the expected value of the following two-digit SIC 
and year regression. 

TA ijt 
Aijt-\ Aiit— ijt-1 

ARE Vjjt — ARE Cjjt , Q PPEijt 

A~- + p 2 y r 

ijt-l 
+ e, 

Ujt-l 
ijt-

Year N mean of P o mean of P i mean of P2 
1977 36 0.148 0.076 -0.053 
1978 36 0.079 0.097 -0.050 
1979 35 0.008 0.080 -0.038 
1980 35 0.027 0.066 -0.053 
1981 34 0.028 0.060 -0.060 
1982 34 0.160 0.059 -0.063 
1983 35 0.113 0.086 -0.045 
1984 35 0.057 0.080 -0.043 
1985 36 0.059 0.074 -0.050 
1986 36 0.284 0.078 -0.041 
1987 36 0.254 0.091 -0.049 
1988 36 0.123 0.078 -0.048 
1989 36 -0.067 0.059 -0.052 
1990 36 0.135 0.087 -0.076 
1991 37 -0.002 0.061 -0.078 
1992 39 0.012 0.077 -0.055 
1993 39 0.136 0.075 -0.051 
1994 39 0.066 0.083 -0.062 
1995 30 -0.290 0.066 -0.041 

Whole 
Period 680 0.073 0.076 -0.053 

Variables used to estimate the non-discretionary accruals are as follows: 
For firm i in industry j for year t, 

TA ijt 
AREVjjt 
AREdjt 

PPEijt 

Total accruals, 
Change in revenues from the prior period, 
Change in net receivables from the prior period, 
Gross property, plant, and equipment, 
Lagged total assets. 
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Table 4.2: Difference between the COMPUSTAT Primary EPS and the I/B/E/S Primary 
EPS 

Absolute Cumulative Cumulative 
Difference Frequency Percent Frequency Percent 

< $0.01 2,653 44.4 2,653 44.4 
0.01 -0.1 1,477 24.7 4,130 69.1 
0.1-0.2 430 7.2 4,560 76.3 
0.2 - 0.3 233 3.9 4,793 80.2 
0.3 - 0.4 160 2.7 4,953 82.9 
0.4 - 0.5 115 1.9 5,068 84.8 
0.5 - 0.6 99 1.7 5,167 86.5 
0.6 - 0.7 86 1.4 5,253 87.9 
0.7 - 0.8 84 1.4 5,337 89.3 
0.8 - 0.9 69 1.2 5,406 90.5 
0.9-1.0 52 0.9 5,458 91.3 

> 1.0 517 8.7 5,975 100.0 
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Table 4.3: Distribution of the Sample 

Panel A : Number of observations by year 

Cumulative Cumulative 
Y E A R Frequency Percent Frequency Percent 

88 409 15.4 409 15.4 
89 359 13.5 768 28.9 
90 380 14.3 1,148 43.3 
91 347 13.1 1,495 56.4 
92 328 12.4 1,823 68.7 
93 335 12.6 2,158 81.3 
94 411 15.5 2,569 96.8 
95 84 3.2 2,653 100.0 

Panel B: Number of observations per firm 

No. of obs. Cumulative Cumulative 
firm Frequency Percent Frequency Percent 
1 272 29.4 272 29.4 
2 188 20.3 460 49.7 
3 165 17.8 625 67.5 
4 119 12.9 744 80.3 
5 88 9.5 832 89.8 
6 67 7.2 899 97.1 
7 24 2.6 923 99.7 
8 3 0.3 926 100.0 
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Table 4.4: Industry Composition 

2-digit SIC Frequency Percent 
Cumulative 

Percent 
10 (Metal Mining) 9 0.3 0.3 
13 (Oil and Gas Extraction) 75 2.8 3.2 
20 (Food and Kindred Products) 112 4.2 7.4 
22 (Textile M i l l Products) 38 1.4 8.8 
23(Apparel) 40 1.5 10.3 
24 (Lumber and Wood Products) 17 0.6 11.0 
25 (Furniture and Fixtures) 60 2.3 13.2 
26 (Paper and Allied Products) 58 2.2 15.4 
27 (Printing and Publishing) 96 3.6 19.0 
28 (Chemicals) 218 8.2 27.3 
29 (Petroleum Refining) 42 1.6 28.8 
30 (Rubber & Misc. Plastics) 68 2.6 31.4 
32 (Stone, Clay, Glass & Concrete) 14 0.5 31.9 
33 (Primary Metal) 73 2.8 34.7 
34 (Fabricated Metal) 91 3.4 38.1 
35 (Machinery & Computer Equipment) 262 9.9 48.0 
36 (Electrical & Electronics) 239 9.0 57.0 
37 (Transportation Equipment) 73 2.8 59.7 
38 (Measurement Instruments) 179 6.7 66.5 
39 (Misc. Manufacturing) 48 1.8 68.3 
42 (Trucking and Warehouse) 15 0.6 68.9 
45 (Air Transportation) 18 0.7 69.5 
48 (Communications) 33 1.2 70.8 
49 (Utilities) 377 14.2 85.0 
50 (Wholesale - Durable Goods) 68 2.6 87.6 
51 (Wholesale - Nondurable Goods) 61 2.3 89.9 
53 (General Merchandise Store) 22 0.8 90.7 
54 (Food Stores) 35 1.3 92.0 
56 (Apparel and Accessory Stores) 5 0.2 92.2 
58 (Eating and Drinking Places) 42 1.6 93.8 
59 (Misc. Retail) 45 1.7 95.5 
73 (Business Services) 84 3.2 98.6 
79 (Amusement Services) 1 0.0 98.7 
80 (Health Services) 10 0.4 99.1 
87 (Engineering & Mgt. Services) 25 0.9 100.0 
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Table 4.5: Descriptive Statistics 

Panel A: Whole Sample (N = 2,653) 

Variable Mean Std Dev Median Minimum Maximum 
M K V A L F 1,832.5 4,857.9 450.6 3.6 75,605.4 
ASSET 1,978.0 5,424.9 451.4 6.9 87,707.0 
S A L E 1,945.5 5,426.2 552.1 1.0 105,519.0 
L E V E R A G E 0.5157 0.7811 0.2440 -0.0000 9.8949 
SRE -0.0561 0.1055 -0.0314 -2.8948 -0.0021 
SPE -0.1451 0.1672 -0.0980 -2.4298 -0.0072 
SRE-SPE 0.0890 0.1311 0.0563 -1.4407 1.915 
\SRE-SPE\ 0.0930 0.1283 0.0575 0.0001 1.9157 
GROWTH 0.0049 0.0200 0.0051 -0.1318 0.7985 
TA -0.0316 0.0756 -0.0372 -0.3599 1.2333 
D A -0.0022 0.0764 -0.0010 -0.4441 1.2553 
N D A -0.0294 0.0516 -0.0338 -0.4358 0.4989 
C A R 0.0006 0.0452 -0.0006 -0.2419 0.7059 
U E -0.0029 0.0442 0 -0.7464 1.2857 

Panel B: Income Smoothing Firms and Variance-increasing Earnings Management Firms 

Group I: Income smoothing firms (N = 2,532). 
Group II: Variance-increasing earnings management firms (N= 121). 

Group I Group II 
Variable Mean Median Mean Median T-test Wilcoxon 
M K V A L F 1,838.3 452.6 1,710.9 372.7 0.42 0.33 
ASSET 1,977.0 457.9 1,998.0 351.1 -0.07 0.68 
S A L E 1,955.9 558.1 1,727.5 379.5 0.75 2.04** 
L E V E R A G E 0.5086 0.2435 0.6631 0.2687 -1.60 -0.64 
SRE -0.0496 -0.0299 -0.1927 -0.1189 4 34** * 12 37 * * * 
SPE -0.1449 -0.0979 -0.1488 -0.0983 0.16 -1.44 
SRE-SPE 0.0954 0.0595 -0.0439 -0.0196 11.06*** 2.49** 
\SRE-SPE\ 0.0954 0.0595 0.0439 0.0196 4 0 9 * * * 18.61*** 
GROWTH 0.0048 0.0053 0.0057 -0.0012 -0.11 714* * * 
TA -0.0308 -0.0369 -0.0486 -0.0441 2 70*** 2.51** 
D A -0.0016 -0.0006 -0.0150 -0.0072 1.95 2.12** 
N D A -0.0292 -0.0337 -0.0336 -0.0346 0.99 1.09 
C A R 0.0006 -0.0006 0.0001 -0.0001 -0.10 0.23 
U E -0.0026 0 -0.0093 0 1.16 0.37 

***(**): Significant at 1% (5%) level (two-tailed test). 

continued on next page 
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Table 4.5: continued from previous page 

MKVALF 
ASSET: 

SALE 
LEVERAGE 

SRE 

SPE 
GROWTH: 

TA 
DA 

NDA 
CAR 

UE 

market value of equity in millions, 
total assets in millions, 
annual sales in millions. 
long term liabilities plus preferred shares divided by market value of the equity, 
smoothness of reported earnings is measured by — ̂ ^T^ • 
smoothness of pre-managed earnings is measured by 
growth is measured by • 
total accruals deflated by lagged total assets, 
discretionary accruals deflated by lagged total assets, 
non-discretionary accruals deflated by lagged total assets, 
cumulative abnormal returns (from -1 to 0). 
unexpected earnings («*uai EPfy-apeae* EPS*. 

SD(AEPSit) 
AVG(AEPSit) 

AVG{Pit-x) 

standard deviation of changes in EPS, 
average of changes in EPS, 
average of beginning stock prices. 
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Table 4.6: Comparison of Earnings Response Coefficients 

Firms are partitioned into a four by four matrix based on the measures of smoothness of re­
ported earnings (SPE) and smoothness of pre-managed earnings (SRE). 

CARit = po + Pi UEa + foSIZEu + foGROWTHu + e, 

SRE 
(high) 

IV 

2.0405 

N = 14 
R 2 =-0.153 

2.2308** 

N = 49 
R 2 = 0.011 

0.8978*** 

N = 174 
R 2 = 0.049 

0.0953 

N =428 [2a] 
R 2 = -0.007 

1.4096*** 0.6207** 0.5059 -0.1730*** 

III N = 66 
R 2 = 0.349 

N = 170 
R 2 = 0.002 

N = 256 
R 2 = -0.005 

N=172 [9a] 
R 2 = 0.041 

0.8304*** 0.4286*** 0.3959*** 1.2272** 

II N = 162 
R 2 = 0.075 

N = 259 
R 2 = 0.046 

N = 179 [3a] 
R 2 = 0.034 

N=60[19 a ] 
R 2 = 0.046 

SRE 
(low) 

I 

0.0895*** 

N=422 
[21*] 

R 2 = 0.020 

0.0491 

N=182 
[40a] 

R 2 = -0.001 

0.9398*** 

N =55 [22a] 

R 2 = 0.234 

0.1818 

N =5 [5a] 

R 2 = 0.997 

A 
SPE (low) 

B C D 
SPE (high) 

a No. of firm-years in which SRE is less than SPE. 
***(**): Significant at 1% (5%) level (one-tailed test). 

CARit: 

SIZE,,: 
GROWTH,,: 

SPE,,: 
SRE,,: 

Cumulative abnormal returns. 
Unexpected earnings, 
/^(market value of the firm). 
AVGjAEPSj,) 
AVG{PU-i) • 

The smoothness of the pre-managed earnings, which is measured by — AyG(Pji '[y 
The smoothness of the reported earnings, which is measured by — ̂ g j ^ f^ • 
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Table 4.7: Test of ERC Differences 

(1) CARit = Po + PiUEit + fciSPEf; x UEu) + p 3(/5 ( f x UEi() 
+ faSIZEu + fcGROWTHit + &u 

and 
(2) CARu = po + Pi UEu + fc(SREft x UEit) + p3 {ISit x t/£ f t) 

+ p 4 5 / Z ^ + p5 GROW T Hu + sn 

Predicted Regression (1) Regression (2) 
Variable Sign Coefficient t-value Coefficient t-value 

Intercept ? 0.0106 3 17*** 0.0106 2 17*** 

UEu + 0.0938 3.86*** 0.0938 3.86*** 

SPEft x UEit 
? 0.4117 3.35*** 

SREft x UEu ? 0.4117 3.35*** 

ISn x UEit + 1.0815 4 84*** 0.6698 4.05*** 

SIZEit — -0.0015 -2 91*** -0.0015 -2 91*** 

GROWTHn + -0.0560 -1.29 -0.0560 -1.29 

N = 2,653 2,653 
Adjusted R2 0.0192 0.0192 

*** Significant at 1% level (one-tailed test when the sign is predicted; two-tailed otherwise). 
** Significant at 5% level (one-tailed test when the sign is predicted; two-tailed otherwise). 

CARit: Cumulative abnormal returns. 
UEu: Unexpected earnings. 

SPEft '• Percentile of the smoothness of the pre-managed earnings, which is measured by — A V G ^ P i t ^ • 
SREf(: Percentile of the smoothness of the reported earnings, which is measured by — ̂ g ^ ^ j • 

IS#: A measure of income smoothing, which is measured by SREft — SPEft. 
SIZE,,: /^(market value of the firm). 

GROWTH ,• MGi^fSu) 
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Table 4.8: Test of ERC Differences (SPE and SRE are measured over the period from 
1978 to 1995) 

(1) CARu = Po + piUEu + MSPEf x UEit) + P 3 ( /# * UEit) 
+ faSIZEu + PsGROWTHi + eit 

and 

(2) CARu = Po + ViUEu + fciSRE? x UEit) + p 3(/S, x UEit) 
+ faSIZEu + ^GROWTH; + eit 

Variable 
Predicted 

Sign 
Regression (1) 

Coefficient t-value 
Regression (2) 

Coefficient t-value 

Intercept ? 0.0107 3 22*** 0.0107 3 22*** 

UEu + 0.0607 2.50*** 0.0607 2.50*** 

SPEf x UEu ? 1.3404 6.75*** 

SREf x UEu ? 1.3404 6.75*** 

I Si x UEU + 2.0870 7.60*** 0.7466 4.81*** 

SIZEu — -0.0016 -3.10*** -0.0016 -3.10*** 

GROWTHi 0.0732 0.62 0.0732 0.62 

N = 2,653 2,653 
Adjusted R2 0.0316 0.0316 

*** Significant at 1% level (one-tailed test when the sign is predicted; two-tailed otherwise). 
** Significant at 5% level (one-tailed test when the sign is predicted; two-tailed otherwise). 

CARU: 

SPEf: 
SREf: 

IS,: 
SIZE,-,: 

GROWTH,: 

Cumulative abnormal returns. 
Unexpected earnings. 

Percentile of the smoothness of the pre-managed earnings, which is measured by — A V G ( P : , '[[ 
Percentile of the smoothness of the reported earnings, which is measured by 
A measure of income smoothing, which is measured by SREf - SPEf. 
/^(market value of the firm). 
AVG(&EPSU) 
AVG(PU-i) • 

AVG{Pu.i) • 
SD(AEPSu) 
AVG(Pi,^y 
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Table 4.9: Test of ERC Differences (the difference between COMPUSTAT primary EPS 
and I/B/E/S primary EPS is less than 0.1) 

(1) CARit = Po + ViUEu + MSPEft x UEu) + P 3(/S* x UEit) 
+ faSIZEu + Ps GROWTHn + eit 

and 
(2) CARu = Po + PiUEu + fa(SREft x UEit) + p 3(/S* x UEit) 

+ faSIZEu + VsGROWTHu + eit 

Variable 
Predicted 

Sign 
Regression (1) 

Coefficient t-value 
Regression (2) 

Coefficient t-value 

Intercept ? 0.0086 3.31*** 0.0086 3.31*** 

UEu + 0.1010 0.1010 4 (JO;*** 

SPEg x UEu ? 0.1955 2.42** 

SREft x UEu ? 0.1955 2.41** 

I Sit x UEit + 0.7884 5 27*** 0.5928 5.18*** 

SIZEu — -0.0013 -3.16*** -0.0013 -3.16*** 

GROWTHu + 0.0639 1.14 0.0639 1.14 

N = 
Adjusted R2 

4,073 
0.0166 

4,073 
0.0166 

Significant at 1% level (one-tailed test when the sign is predicted; two-tailed otherwise). 
Significant at 5% level (one-tailed test when the sign is predicted; two-tailed otherwise). 

CARit 

UEU 

SPE£ 
SRE£ 

IS* 
SIZE* 

GROWTH* 

Cumulative abnormal returns. 
Unexpected earnings. 

Percentile of the smoothness of the pre-managed earnings, which is measured by — AVG^P.J'L) • 

Percentile of the smoothness of the reported earnings, which is measured by — AVG(PU ")• 

A measure of income smoothing, which is measured by SREft — SPEft. 
/^(market value of the firm). 
AVGjAEPSu) 
AVG(PU-i) • 
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Table 4.10: Test of ERC Differences Between Income Smoothing and 
Variance-increasing Earnings Management Firms 

(1) CARit = Po + Pi UEu + MSPEft x UEu) + ̂ t(ISu x UEtt) 
+ pj(IL% x UEit) + faSIZEit + VsGROWTHu + &it 

and 

(2) CARu = Po + Pi UEu + p2(SREft x UEit) + p+(IS+ x UEit) 
+ p^(/5^ xUEit) + faSIZEtt + fcGROWTHu + eit 

Variable 
Predicted 

Sign 
Regression (1) 

Coefficient t-value 
Regression (2) 

Coefficient t-value 

Intercept ? 0.0109 3 27*** 0.0109 3 27*** 

UEu + 0.0880 3.61*** 0.0880 3.61*** 

SPE?t x UEu ? 0.4607 3 y j*** 

SRE(t x UEU 
? 0.4607 3 y j*** 

IS+ x UEu + 1.5175 5.45*** 1.0568 

ISrt x UEit + 0.7303 2.81*** 0.2696 1.20 

SIZEit — -0.0016 -3.00*** -0.0016 -3.00*** 

GROWTHit + -0.0579 -1.33 -0.0579 -1.33 

N = 2,653 2,653 
Adjusted R2 0.0214 0.0214 

*** Significant at 1% level (one-tailed test when the sign is predicted; two-tailed otherwise). 
** Significant at 5% level (one-tailed test when the sign is predicted; two-tailed otherwise). 

CARu: Cumulative abnormal returns. 
UEu: Unexpected earnings. 

SPEf: Percentile of the smoothness of pre-managed earnings, which is measured by — ^ ^ ^ j • 

SREf: Percentile of the smoothness of reported earnings, which is measured by — ̂ g ^ 5 * ] • 
IS,,: A measure of income smoothing, which is measured by SREf, — SPEf. 
ISp. IfSREj, > SPEu, then ISjJ" = ISit. Otherwise 0. 
IS^: IfSREi, < SPEu, then IS,7 = ISit. Otherwise 0. 

SIZE,,: /^(market value of the firm). 
GROWTH/,: 
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Table 4.11: Comparison of Income Smoothing and Variance-increasing Earnings 
Management Firms (based on relative measure) 

Group I: Income smoothing firms (N = 1,249). 
Group II: Variance-increasing earnings management firms (N = 1,404). 

Group I Group II 
Variable Mean Median Mean Median T-test Wilcoxon 
M K V A L F 1,596.1 480.2 2042.9 429.0 -2.45** 2.00** 
ASSET 1,730.4 540.2 2198.2 372.5 -2.30** 3.63*** 
S A L E 1,883.6 678.6 2000.5 451.8 -0.57 g 4 1 * * * 
L E V E R A G E 0.5378 0.2726 0.4961 0.2244 1.35 2.61*** 
SRE -0.0354 -0.0229 -0.0745 -0.0435 10.19*** 15.45*** 
SPE -0.1788 -0.1180 -0.1151 -0.0804 -9 81*** -13.35*** 
SRE - SPE 0.1434 0.0918 0.0406 0.0304 21.10*** 
\SRE-SPE\ 0.1434 0.0918 0.0482 0.0325 19 75*** 

GROWTH 0.0065 0.0065 0.0034 0.0033 4.20*** 11.40*** 
TA -0.0250 -0.0335 -0.0374 -0.0412 4.26*** 5.95*** 
D A 0.0001 -0.0001 -0.0043 -0.0022 1.48 1.65 
N D A -0.0251 -0.0297 -0.0332 -0.0368 4 0 4 * * * 4 89* * * 

C A R 0.0003 -0.0017 0.0008 0.0002 -0.30 -0.55 
U E -0.0028 0 -0.0030 0 0.17 0.32 

(**): Significant at 1% (5%) level (two-tailed test). 

MKVALF 
ASSET: 

SALE 
LEVERAGE 

SRE 

SPE 
GROWTH 

TA 
DA 

NDA 
CAR 

UE 

market value of equity in millions, 
total assets in millions, 
annual sales in millions. 
long term liabilities plus preferred shares divided by market value of the equity. 

SDjABPSu) smoothness of reported earnings is measured by — AyG^p.t * 

smoothness of pre-managed earnings is measured by - j ^ ^ j j -
growth is measured by A

AyC^S^ • 

total accruals deflated by lagged total assets, 
discretionary accruals deflated by lagged total assets, 
non-discretionary accruals deflated by lagged total assets, 
cumulative abnormal returns (from -1 to 0). 
unexpected earnings ^-expected EKky 

SD(AEPSU) 
AVG(AEPSjt) 

AVG(Pit^) 

standard deviation of changes in EPS, 
average of changes in EPS, 
average of beginning stock prices. 
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Table 4.12: Test of ERC Differences Between Income Smoothing and 
Variance-increasing Earnings Management Firms (based on relative measure) 

(1) CARit = Po + PxUEit + MSPEft x UEu) + pt(Isu x UEU) 

+ pj(IS^- x UEu) + faSIZEit + psGROWTHit + e* 
and 

(2) CARu = Po + Pi UEu + P 2 {SRE* x UEit) + p+ (IS+ x t /£*) 

+ P3 (/S^ x [ / £ s ) + p 4 5 / Z ^ + foGROWTHu + eit 

Variable 
Predicted 

Sign 
Regression (1) 

Coefficient t-value 
Regression (2) 

Coefficient t-value 

Intercept ? 0.0113 0.0113 3 4 i * * * 

UEu + 0.0669 2.69*** 0.0669 2.69*** 

SPE* x UEu ? 0.0033 0.02 

SREft x UEu ? 0.0033 0.02 

IS% x + 2.5798 6.53*** 2.5765 5 77*** 

IS% x + -0.0432 -0.13 -0.0465 -0.21 

SIZEu — -0.0016 -3 12*** -0.0016 -3 12*** 

GROWTHu + -0.0602 -1.39 -0.0602 -1.39 

N = 
Adjusted R2 

2,653 
0.0266 

2,653 
0.0266 

Significant at 1% level (one-tailed test when the sign is predicted; two-tailed otherwise). 
Significant at 5% level (one-tailed test when the sign is predicted; two-tailed otherwise). 

CARit 

UEu 

SPEf 
SREf 

-IS* 

is* 
SIZE,, 

GROWTH,, 

Cumulative abnormal returns. 
Unexpected earnings. 
Percentile of the smoothness of pre-managed earnings, which is measured by ~ • 
Percentile of the smoothness of reported earnings, which is measured by — ̂ g ^ f " ) • 
A measure of income smoothing, which is measured by SREf, — SPEf. 
If ISit > 0, then ISj = 75„. Otherwise 0. 
If ISu < 0, then IS,7 = ISit. Otherwise 0. 
/^(market value of the firm). 
AVGjAEPSj,) 



Chapter 5 

The Impact of Earnings Managment on 
the Properties of Analysts Forecats 

5.1 Int roduct ion 

Many accounting and finance studies use analysts' forecasts as a proxy for the market's expec­

tation for earnings. It is well known that analysts' forecasts are more accurate than time series 

based forecasts (e.g., Fried and Givoly (1982), Brown and et al. (1987a), and O'Brien (1988)). 

Since analysts are considered to be one of the most important channels for transmitting in­

formation to capital markets, an investigation of factors affecting analysts' forecasts will en­

hance the understanding of how the market reacts to financial statements as well as analysts' 

forecasts. Accounting information is an integral part of the information set used by analysts. 

Therefore, the characteristics of earnings reports will influence various aspects of analysts' 

forecasts. Many studies have investigated whether there are firm characteristics that determine 

the superiority of analysts' forecasts over time series based forecasts (e.g., Brown et al. (1987b) 

and Wiedman (1996)). Kross et al. (1990) find that an analyst's advantage over a time series 

model increases with earnings variability, which is measured by the residual standard error 

from a time series forecast model. They suggest that analysts have greater incentives to gather 

information for firms with volatile earnings than for firms with smooth earnings. Based on 

98 
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this, this chapter posits that the smoothness of reported earnings plays an important role for the 

demand for analysts' services and other properties of analysts' forecasts such as the dispersion, 

the forecast error, and the revision volatility. 

Kross et al. (1990) presume that the demand for analysts services is affected by the relative 

usefulness of analysts' forecasts versus earnings forecasts based on publicly available past 

reported earnings. The demand for analysts' services will be an increasing function of the 

superiority of analysts' forecasts as a predictor of future earnings. Analysts will expend more 

effort to gather information for firms with volatile earnings since the incremental benefit of 

gathering additional information will be bigger for firms with volatile earnings than for firms 

with smooth earnings. In that case, the number of analysts following a firm, which is used as a 

proxy for the demand for analysts' services, will be higher for firms with volatile earnings than 

for firms with smooth earnings. 

Lang and Lundholm (1996) examine the relation between the informativeness of a firm's 

disclosure policy and the number of analysts following the firm. They measure the informa­

tiveness of a firm's disclosure policy using data from the Report of the Financial Analysts Fed­

eration Corporate Information Committee (FAF Report 1985-1989). The FAF report evaluates 

a firm's disclosure policy based on three categories: annual report, other published information 

(including quarterly filings, press releases and proxy statements) and investor relations. Lang 

'and Lundholm (1996) find that their FAF measure of the informativeness of a firm's disclo­

sure policy is positively correlated with the number of analysts following the firm. Since a 

firm's disclosure policy can affect the amount of uncertainty that is remaining to be resolved, 

Lang and Lundholm's (1996) results provide an alternative empirical hypothesis about the re­

lation between the amount of uncertainty and the number of analysts following. In particular, 

they state that benefits of enhanced disclosures include "reduced uncertainty, lower informa­

tion asymmetry among stock market participants, fewer extreme earnings surprises and greater 
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investor following."1 If their FAF measure of informativeness of a firm's disclosure policy is 

negatively correlated with the amount of uncertainty about future earnings, then their result 

implies that the number of analysts following and the amount of uncertainty faced by investors 

are negatively associated. Since there is less uncertainty about future earnings for firms with 

smooth earnings than for firms with volatile earnings, Lang and Lundholm's (1996)'s result is 

consistent with the hypothesis that the demand for analysts' services will be positively asso­

ciated with the smoothness of reported earnings. This is opposite to the prediction based on 

analysts' incentives to collect information suggested by Kross et al. (1990). 

This chapter examines the impact of the smoothness of a firm's reported earnings on the 

number of analysts following the firm. Consistent with Kross et al. (1990), the evidence indi­

cates that the demand for analysts' services increases with the volatility of reported earnings. 

That is, the smoother the reported earnings, the lower the equilibrium demand for analysts' ser­

vices. After controlling for the smoothness of reported earnings, it is further examined whether 

earnings management has any influence on the number of analysts following. It is found that 

the number of analysts following is negatively associated with the degree of income smoothing. 

It is consistent with the view that analysts have less incentives to collect information for firms 

which use accruals to smooth earnings than for firms that do not manage earnings. 

Other properties of analysts' forecasts such as dispersion, forecast errors, and revision 

volatility of analysts' forecasts are also examined. Consistent with Lang and Lundholm (1996), 

it is found that the smoothness of reported earnings are negatively associated with the disper­

sion, the forecast errors, and the revision volatility. This is consistent with smooth earnings 

being more predictable than volatile earnings. 

'Welker (1995) uses the same measure of informativeness as Lang and Lundholm (1996) and reports that 
the rank of a firm's disclosure policy is negatively associated with the bid-ask spread of the firm. He interprets 
that enhanced disclosure reduces information asymmetry between management and investors and hence increases 
liquidity of stocks. 
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The empirical results for the dispersion, the forecast errors, and the revision volatility of 

analysts' forecasts are consistent with Lang and Lundholm (1996), but the result for the number 

of analyst following is not consistent. In order to examine whether the differences in the 

examination period and firm size affect the results, additional tests on the number of analysts 

following are performed. The sample is divided into 1987 - 1989 and 1990 - 1995 sub-periods, 

and into small firms and large firms. It is found that the negative association between the 

number of analysts following a given firm and the smoothness of the firm's reported earnings 

is less pronounced in the post 1990 period and for small firms. 

As a specification check, a simultaneous equations approach is also adopted. If the number 

of analysts following and other properties of analysts' forecasts interact and are simultane­

ously determined, the OLS regression will produce inconsistent estimates. As in Alford and 

Berger (1997), the two stage least squares method is used to estimate the number of analysts 

following and other properties of analysts' forecasts. The results, however, are very similar to 

the OLS results which do not consider the interaction between the number of analysts following 

and other properties of analysts' forecasts. 

This chapter examines issues similar to those in Lang and Lundholm (1996), but it differs 

in its perspective. First, the purpose of this study is not to examine the association between a 

firm's disclosure policy and characteristics of analysts' forecasts, but to examine the impact of 

the smoothness of reported earnings and earnings management on the characteristics of ana­

lysts' forecasts. Since earnings reports are an important part of overall corporate disclosure, 

this study provides indirect evidence on the effect of overall corporate disclosure on the char­

acteristics of analysts' forecasts. Second, following Bhushan (1989), the equilibrium demand 

and supply for analysts' forecasts are explicitly considered. In particular, the smoothness of 

reported earnings are assumed to affect the marginal production cost of analysts' services and 

analysts' incentives to collect additional information. 

The rest of the chapter is organized as follows. In the next section, hypotheses are de-
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veloped. Section 3 explains the research design. Data and empirical results are presented in 

section 4 and 5. Conclusions are reached in section 6. 

5.2 Hypotheses 

This section starts with a discussion of factors which affect the demand for analysts' services. 

In particular, this chapter focuses on the impact of the magnitude and composition of uncer­

tainty on the demand for analysts' services. Since there is less uncertainty for firms with 

smooth earnings than for firms with volatile earnings, the magnitude of uncertainty is proxied 

for by the smoothness of reported earnings. Section 5.2.1 discusses the impact of the smooth­

ness of reported earnings on the demand for analysts' services. Even after the magnitude of 

uncertainty is controlled for by the smoothness of reported earnings, the demand for analysts' 

services may be influenced by the composition of the uncertainty. As in chapter 2, an earnings 

shock is decomposed into the persistent and transitory components. The composition of an 

earnings shock can change depending on the types of earnings management. Income smooth­

ing increases the persistent earnings shock percentage whereas variance increasing earnings 

management decreases the persistent earnings shock percentage (see chapter 2 for details). 

Section 5.2.2 considers the impact of earnings management on the demand for analysts' ser­

vices after controlling for the smoothness of reported earnings. Finally, section 5.2.3 discusses 

the impact of the smoothness of reported earnings on the dispersion, the forecast error, and the 

revision volatility of analysts' forecasts. 
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5.2.1 The smoothness of reported earnings and the equilibrium demand 

for analysts' forecasts 

Analysts follow a firm in order to provide buy, sell, or hold recommendations or research 

reports. Since the incentives faced by analysts differ depending on who hires them, it is useful 

to distinguish between buy-side and sell-side analysts (Schipper (1991)). Buy-side analysts 

usually work for institutional investors while sell-side analysts usually work for investment 

banks or brokerage firms. This study will focus on the incentives faced by sell-side analysts 

since the I/B/E/S database, which is used in the empirical analysis of this study, predominately 

contains forecasts of sell-side analysts (Trueman (1996)), and buy-side analysts are also users 

of sell-side analysts' reports. From now on, analysts refer to sell-side analysts. 

Brokerage commissions are an important revenue source for both full service brokers and 

discount brokers. Full services brokers compete against discount brokers by providing addi­

tional services such as security recommendations or research analysis, or access to new stock 

issues. Analysts' earnings forecasts are usually produced by full service brokers. Forecasting 

a firm's earnings is an important part of evaluating the firm's value and the financial press pays 

a lot of attention to earnings forecasts. As in previous studies, it is assumed that investors 

invest in the securities of firms with which they are familiar (Merton (1987) and Brennan and 

Hughes (1991)). Therefore, increased interest in a firm by investors is a source of revenue for 

brokerage firms. 

Before I discuss the factors affecting the equilibrium demand for analysts' services, it will 

be useful to distinguish between what researchers observe (or are interested) and what analysts 

do. Some confusion arises because there are many studies that focus on analysts' forecasts. 

Analysts' ultimate objective is not to forecast future earnings, but to produce a research report 

for a given firm, which contains a buy, sell, or hold recommendation. In order to provide in­

vestment advice to their clients, analysts have to assess the intrinsic value of the firm. Analysts' 
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recorrrrnendations are based on the discrepancy between their assessment of the intrinsic value 

of the firm and the observed market price. However, predicting future earnings is an important 

part of assessing firm value. Analysts' forecasts may be considered to be a by-product of the 

process of assessing firm value. 

Following Bhushan (1989), this chapter explicitly considers how characteristics of earn­

ings reports affect the supply and demand for analysts' services. It is assumed that earnings 

reports by firms are an important element of the information set used by analysts. The reported 

earnings are a starting point in predicting future earnings and determining the value of the firm. 

The supply function for analysts' services is determined by the marginal production cost of 

analysts' forecasts. It is assumed that the smoother a firm's reported earnings, the lower the 

marginal production cost of analysts' services about the firm. That is, the supply curve for 

firms with smooth earnings is located to the right of that for firms with volatile earnings. 

Investors may acquire information through analysts in order to achieve abnormal returns. 

Since there are more opportunities to achieve abnormal returns for firms with more uncertainty 

about firm value than for firms with less uncertainty, the demand for analysts services will be 

an increasing function of the magnitude of uncertainty about firm value. Among many fac­

tors affecting the magnitude of uncertainty about firm value, this chapter focuses on reported 

earnings. As in Kross et al. (1990), it is assumed that the demand for analysts' services is 

an increasing function of the superiority of analysts forecasts as a predictor of future earnings 

to earnings forecasts based on publicly available past reported earnings. Since there is more 

uncertainty about future earnings for volatile earnings than for smooth earnings, the demand 

for analysts services will be greater for firms with volatile earnings than for firms with smooth 

earnings. If other things are equal, the demand for analysts' services wil l be a decreasing func­

tion of the smoothness of reported earnings. The demand for analysts' services is also affected 

by the composition of an earnings shock. In chapter 4, an earnings shock is viewed as consist­

ing of persistent and transitory components. The persistent earnings shock affects both current 
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realized earnings and future expected earnings whereas the transitory earnings shock only af­

fects current earnings. Since the value implication of one dollar of persistent earnings shock 

is greater than for one dollar of transitory earnings shock, it will be more valuable to collect 

information about the persistent earnings shock rather than the transitory earnings shock. In 

examining the impact of the smoothness of reported earnings on firm value, it is important to 

control for the differential value implications of the persistent and transitory earnings shocks. 

Effectively, this sub-section examines the impact of the smoothness of reported earning by 

assuming that other things are equal including the composition of an earnings shock. The 

differential value implications of the persistent and transitory earnings shocks are examined 

indirectly through income smoothing in section 5.2.2? 

The smoothness of reported earnings affects the demand for analysts' services in two ways. 

One is the direct effect of the smoothness of reported earnings and the other is the indirect 

effect through analysts' forecasts. The direct effect is related to investors' incentives to collect 

information. There are more opportunities for firms with more uncertainties than for firms with 

less uncertainties. There is more uncertainty for firms with volatile earnings than for firms 

with smooth earnings and the smoothness of reported earnings can be interpreted as an inverse 

proxy for the magnitude of uncertainty. The demand for analysts' services wil l be a decreasing 

function of the smoothness of reported earnings. The indirect effect is related to the precision 

of analysts' forecasts. As mentioned earlier, investors are interested in assessing firm value, not 

analysts' forecasts themselves. However, the precision of analysts' forecasts can be important 

because the information about future earnings is a very important element in assessing firm 

value. A more precise prediction of future earnings will lead to a more precise assessment of 

firm value. If other things are equal including the amount of prior uncertainty, then the demand 

for analysts' services will be an increasing function of the precision of analysts' forecasts. 

2 See chapter 2 for the impact of income smoothing on the composition of an earnings shock. 
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The overall impact of the smoothness of reported earnings on the demand for analysts' 

services is determined by the relative size of the direct and indirect effects. If the direct effect 

dominates the indirect effect, then the demand will decrease as the smoothness of reported 

earnings increases. If the indirect effect exceeds the direct effect, then the demand will increase 

as the smoothness of reported earnings increases. More formally, the supply and demand 

functions for analysts' services are assumed as follows: 

Qs=f(P,SE,-), 

Qd = f(P, Size, SE,AF(SE,PI), •••), (5.1) 

where P — Implicit price for analysts' services, 

SE = Smoothness of reported earnings, 

Size — Size of the firm, 

AF = Precision of analysts' forecasts, 

PI = Other private information collected by analysts. 

The supply (Qs) and demand (Qd) for analysts' services for a given firm will be proxied 

for by the number of analysts following the firm. It is assumed that there is no difference in 

ex-ante precision of forecasts among analysts. 

The supply (Qs) is represented as a function of price, the smoothness of reported earnings, 

and other factors. The price is an implicit price embedded in services provided by full service 

brokerage firms. Note that the service charge by full service brokerage firms is higher than 

discount brokers. The implicit price refers to the premium which investors pay for quality 

services provided by full service brokers. It is assumed that the supply function is upward 

sloping with respect to price, and an increase in the smoothness of reported earnings decreases 

the production cost of analysts' services: 8Qs/dP > 0 and dQs/dSE > 0. 
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The demand function (Qd) is assumed to depend on price, size, the smoothness of reported 

earnings, the precision of analysts' forecasts, and other factors. Note that the precision of 

analysts' forecasts is explicitly expressed as a function of the smoothness of reported earn­

ings. First, it is assumed that the demand function is downward sloping with respect to price, 

and an increase in the precision of analysts' forecasts raises the demand: dQd/dP < 0 and 

DQd/dAF > 0. Second, the precision of analysts' forecasts is an increasing function of the 

smoothness of reported earnings: dAF/dSE > 0. Consistent with previous studies (Brennan 

and Hughes (1991) and Lang and Lundholm (1996)), the demand is assumed to be an increas­

ing function of the size of the firm, dQd/dSize > 0. The marginal effect of the smoothness of 

reported earnings on the demand for analysts' services is: 

dQd = dQd dQd dAF 
dSE dSE dAF dSE' 

The first term denotes the direct effect and the second term the indirect effect. The direct 

effect is related to investors' needs for information. There is less uncertainty about future earn­

ings for smooth earnings than for volatile earnings. There will be more demand for information 

for firms with volatile earnings than for firms with smooth earnings since more uncertainty im­

plies more opportunity. Therefore, the first term is assumed negative, DQd/dSE < 0. The 

second term is positive since both dQd/dAF and dAF/dSE are assumed to be positive. Since 

the direct effect and the indirect effect move in the opposite direction, the sign of dQd/dSE de­

pends on the relative magnitude of the direct and indirect effects. If the direct effect of earnings 

management dominates the indirect effect, dQd/dSE is negative, otherwise, it is positive. 

In equilibrium, the demand and the supply determine the equilibrium number of analysts' 

services. If the indirect effect dominates the direct effect, then an increase in the smoothness of 

reported earnings increases both the demand and supply. In that case, the equilibrium number 

of analysts following wil l be an increasing function of the smoothness of reported earnings. 

On the other hand, i f the direct effect dominates the indirect effect, then an increase in the 
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smoothness of reported earnings decreases the demand for analysts' services, but increases the 

supply of analysts' services. The equilibrium number of analysts following decreases only 

when the effect of demand is bigger than the effect of supply. 

As an example, consider the following demand and supply functions: 

Qd = [a + $SE + yAF(SE,PI) - Price] * Size, 

QS = Q + ^SE+Price, 

where a, y, C, and £, are positive, and P is negative. For simplicity, it is assumed that 8AF/8SE 

is 1. In equilibrium, the demand and supply are equal. The equilibrium number of analysts' 

services is as follows: 

Q* = -£^r{ [a + C + (P + %)SE + yAF(SE,PI)}. 

It can be easily seen that the sign of dQ* jdSE depends on the relative magnitude of |P| and 

(<;+y). If | p | is greater than (£, 4- y), then dQ* /dSEis negative whereas if] P | is less than (y+£,), 

then dQ*/dSE is positive. Note that the condition for a decrease in the equilibrium number of 

analysts' services is more stringent than that of a decrease in the demand for analysts' services, 

that is, |p| >y. 

This chapter assumes that the direct effect dominates the indirect effect. That is, the demand 

for analysts' services are primarily determined by the incremental benefit of analysts' forecasts 

over earnings forecasts based on past earnings. In addition, the effect of demand is assumed 

to be more important than the effect of supply. That is, the demand is a determining factor for 

the equilibrium number of analysts' services.3 Under these assumptions, it is predicted that the 

number of analysts following a given firm is negatively associated with the smoothness of the 

firm's reported earnings. 

3 The consequences of the violation of these assumptions are discussed later. 



Chapter 5 Properties of Analysts Forecasts 109 

Hypothesis 5.1 Ceteris paribus, the number of analysts following a given firms is negatively 

associated with the smoothness of the firm's reported earnings. 

Lang and Lundholm (1996) find that the number of analysts following a given firm is pos­

itively associated with the informativeness of the firm's disclosure policy. If Lang and Lund­

holm (1996)'s measure of the informativeness is negatively correlated with uncertainty about 

future earnings, then their result can be interpreted such that analysts prefer following firms 

with less uncertainty about future earnings. Since there is less uncertainty about future earn­

ings for smooth earnings than for volatile earnings, Lang and Lundholm (1996)'s result is 

consistent with the hypothesis that the number of analysts following a given firm wi l l be higher 

for firms with smooth reported earnings than for firms with volatile reported earnings. It is 

in sharp contrast to hypothesis 5.1. Note that hypothesis 5.1 is based on the assumptions that 

the direct effect dominates the indirect effect, and that the effect of demand is more important 

than the effect of supply. Therefore, Lang and Lundholm (1996)'s result can be explained as a 

failure of one of these assumptions. 

On the other hand, it is possible that a firm's disclosure level is influenced by the amount 

of uncertainty about the firm. A firm with smooth earnings may disclose less than a firm with 

volatile earnings simply because there is less to disclose for smooth earnings than for volatile 

earnings. If Lang and Lundholm (1996)'s measure of informativeness of a firm's disclosure 

policy is negatively associated with the smoothness of reported earnings, then hypothesis 5.1 

is consistent with their result. 

5.2.2 Earnings Management and the equilibrium demand for analysts' 

forecasts 

Earnings can be viewed as consisting of persistent and transitory components. By definition, 

the persistent component affects the future expected earnings while the transitory component 
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does not. The transitory component has a dollar for dollar impact on the value of the firm 

while the persistent component has more than a one dollar impact. Since the impact of the two 

components on the value of the firm is different, it is important to identify the composition of 

earnings. A problem faced by investors or analysts is that it is not easy to identify the persistent 

component of earnings. 

Under information asymmetry, it is assumed that managers are better informed about the 

composition of earnings. Ideally, managers would communicate their private information about 

the composition of earnings by reporting the persistent and transitory components separately. 

Under the assumption that it is very costly to communicate the persistent and transitory earn­

ings separately, this chapter focuses on income smoothing, in which managers communicate 

only the persistent earnings by eliminating the transitory component.4,5 Under income smooth­

ing, managers may not communicate the full dimension of value relevant information, but the 

loss of not communicating the transitory earnings may be less than the value of clearly com­

municating the persistent earnings. In this chapter, income smoothing refers to management's 

deliberate reporting strategy to communicate only persistent earnings. 

It is important to understand that the ultimate goal of analysts is not to forecast earnings, 

4Under income smoothing, the transitory component of earnings is eventually offset by other transitory earn­
ings that have the opposite effect, hence, the transitory component of earnings is not reported. 

5 There are other alternatives. Managers may convert all earnings either into persistent equivalent earnings 
or into transitory equivalent earnings. The persistent equivalent earnings may be enough for valuation purpose, 
but for analysts, it will pose a difficulty in predicting future earnings. In predicting future earnings, analysts 
need two pieces of information: the persistent component of current earnings and the random component of 
future earnings. If the random component is not easy (or costly) to predict, the useful piece of information is the 
persistent current earnings, that is, the component that is expected to persist in the future. If a firm reports the 
persistent equivalent earnings, then investors or analysts have to identify transitory earnings that are converted 
into persistent equivalent since transitory earnings do not affect future expected earnings. On the other hand, if 
transitory equivalent earnings are reported, the book value of equity will be the same as the market value of the 
firm as in mark-to-market accounting (see Feltham and Ohlson (1996)). In fact, this reporting scheme is equivalent 
to reporting the value of the firm. Under the conservatism prevailing in accounting principles, this scheme will be 
too radical to implement. That is, it is not allowed to recognize future unrealized earnings under the conservatism 
principle. 
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but to assess the value of the firm. The model in chapter 2 suggests a valuation implication of 

income smoothing. Compared to firms that do not manage earnings, income smoothing firms 

might have a higher persistent earnings shock percentage.6 Since the impact of a dollar of 

persistent earnings on the value of the firm is much larger than a dollar of transitory earnings 

and only persistent earnings are relevant for predicting future earnings, the identification of 

persistent earnings is more important than transitory earnings. For firms that do not manage 

earnings, investors or analysts have uncertainty about the composition of earnings whereas for 

income smoothing firms, the transitory component is already suppressed by management's re­

porting strategy, therefore there is less uncertainty about the composition of an earnings shock. 

For income smoothing firms, investors are better informed about the proportion of the total 

earnings shock that is expected to persist in the future, therefore they can forecast future earn­

ings more accurately. The amount of uncertainty that is available to be resolved by analysts is 

less for income smoothing firms than for firms that do not manage earnings. It is predicted that 

the number of analysts following a given firm is a decreasing function of the degree of income 

smoothing. On the other hand, i f a firm is engaged in variance increasing earnings manage­

ment, then the reported earnings can be characterized as a garbling of pre-managed earnings. 

For variance increasing earnings management firms, analysts have to predict the noise inten­

tionally added by firms. There is more uncertainty about the composition of earnings for vari­

ance increasing earnings management firms than for firms that do not manage earnings. It is 

predicted that the number of analysts following will be higher for variance increasing earn­

ings management firms than for firms that do not manage earnings. Since variance increasing 

6It is possible that firms that have inherently more transitory earnings are more likely to be engaged in income 
smoothing. In that case, the persistent earnings shock percentage is not necessarily higher for income smoothing 
firms than firms that do not manage earnings. However, chapter 4 shows that the earnings response coefficient for 
firms that use accruals to smooth earnings is higher than that for firms that do not manage earnings. It is consistent 
with income smoothing firms having a higher persistent earnings shock percentage than firms that do not manage 
earnings. 
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earnings management can be thought of as income de-smoothing, the following hypothesis 

summarizes both income smoothing and variance increasing earnings management cases. 

Hypothesis 5.2 Ceteris paribus, the number of analysts following a given firms is negatively 

associated with the degree of income smoothing. 

5.2.3 Other properties of analysts' forecasts 

In this subsection, other properties of analysts' forecasts such as dispersion, forecast errors, and 

revision volatility of analysts' forecasts are considered.7 The information available to analysts 

consists of publicly available information such as earnings reports and private information col­

lected by analysts. The private information collected by analysts affects the total information 

available to them. The discussion of the demand for analysts' services suggests that there will 

be more demand for analysts' services for firms with volatile reported earnings than for firms 

with smooth reported earnings. Analysts may collect more information for firms with volatile 

earnings than for firms with smooth earnings. Therefore, it is possible that the amount of in­

formation available to analysts can be greater for firms with volatile reported earnings than for 

firms with smooth reported earnings. As a result of analysts' private information collection, 

it is possible that the remaining uncertainty about future earnings can be lower for firms with 

volatile earnings than for firms with smooth earnings. However, it is assumed that the remain­

ing uncertainty about future earnings is less for firms with smooth reported earnings than for 

firms with volatile reported earnings. 

When analysts forecast earnings, they use their private information as well as publicly 

available earnings reports. If analysts' private information is more informative about the future 

earnings than publicly available earnings reports, then less weight will be given to the pub-

See section 5.3.1 for measurement of these variables. 
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licly available earnings reports. Under the assumption that analysts hold (or acquire) diverse 

private information, less weight on the common earnings reports means more diversity. If an­

alysts' private information is more useful for firms with volatile earnings than for firms with 

smooth earnings, then the publicly available common earnings reports wil l have less impact 

on investors' beliefs about future expected earnings for firms with volatile earnings than for 

firms with smooth earnings. Therefore, it is hypothesized that the dispersion among analysts' 

forecasts is negatively associated with the smoothness of reported earnings. It is also consis­

tent with the argument that earnings announcements themselves are a source of the dispersion 

among analysts' forecasts. Interpretations for the same earnings reports can be quite varied 

among analysts, but interpretations among analysts will be more diverse for volatile earnings 

than for smooth earnings. 

Hypothesis 5.3 Ceteris paribus, the dispersion of analysts 'forecasts is negatively associated 

with the smoothness of reported earnings. 

The forecast error is defined as the absolute difference between reported earnings and con­

sensus analysts' forecast. The forecast error will be influenced by the amount of uncertainty 

inherent in the earnings generating process. In the model in chapter 2, the uncertainty is repre­

sented by unexpected earnings. The forecast accuracy of analysts will be higher for firms with 

smooth reported earnings than for firms with volatile reported earnings since smooth earnings 

are easier to predict and the amount of surprise is less for firms with smooth earnings. There­

fore, it is expected that the forecast error is smaller for firms with smooth reported earnings 

than for firms with volatile reported earnings. 

Hypothesis 5.4 Ceteris paribus, analyst forecast errors are negatively associated with the 

smoothness of reported earnings. 

Finally, the revision volatility of analysts' forecasts is hypothesized to be an increasing 

function of the smoothness of reported earnings. The frequency and magnitude of the revision 
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of analysts' forecasts may be affected by the amount of uncertainty about future earnings. 

There is less uncertainty for firms with smooth earnings than for firms with volatile earnings. 

Therefore, the revision of analysts' forecasts will be less intense for firms with smooth earnings 

than for firms with volatile earnings. 

Hypothesis 5.5 Ceteris paribus, the volatility of analyst earnings forecast revision is nega­

tively associated with the smoothness of reported earnings. 

Unlike the demand for analysts' services, the properties of analysts' forecasts are directly 

related to reported earnings perse, not the intrinsic value of the firm. Therefore, the other prop­

erties of analysts' forecasts are not likely to be affected by the composition of the unexpected 

earnings shock. The composition of the unexpected earnings may be useful for the determi­

nation of the firm value, but not likely for the prediction of future earnings. Therefore, the 

impact of income smoothing is not explicitly considered in the analysis of the other properties 

of analysts' forecasts. 

5 3 Research Design 

This section describes the measurement of dependent and control variables other than the 

smoothness of reported (managed) and pre-managed earnings and growth, and the regressions 

used to examine the differences in the number of analysts following and the other properties of 

analysts' forecasts. The measures of smoothness of pre-managed earnings (SPEi) and reported 

earnings (SREi), and growth {GROWTHi) of firm / are explained in chapter 3. These variables 

are measured over the period from 1978 to 1995. 
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5.3.1 Measurement of Analysts Properties and Control Variables 

The number of analysts following, the standard deviation, the forecast error, and the revision 

volatility are considered as the dependent variables.8 Dependent variables are measured from 

I/B/E/S monthly summary files. 

Number of Analysts (NAu): the number of analysts providing annual earnings forecasts for 

firm / in year t. It is measured as the mean of the number of analysts following the firm 

for the twelve month period preceding the earnings announcement. 

NAu = Mean (NAimt), 

where NAimt represents the number of analysts following firm i for the month m of year 

t. 

Std. Dev. of Forecasts (SDu): the standard deviation of analysts' forecasts for firm i in year 

t, which is deflated by the beginning of the fiscal period stock price. It is measured as 

the mean of the standard deviation for the twelve month period preceding the earnings 

announcement. 

c n _Mean(SDimt) 
* ~ P~. ' 

where SZW represents the standard deviation of analysts' forecasts for firm i for the 

month m of year t, and Pu-\ represents the beginning of the fiscal period stock price of 

firm i. 

Forecast Error (FEu): the absolute value of the analyst forecast error for firm i in year t, 

which is deflated by the beginning of the fiscal period stock price. It is measured as 

8These variables are the same as those considered by Lang and Lundholm (1996) except that forecast errors 
are used rather than forecast accuracy and the standard deviation of forecasts and the forecast errors are deflated 
by the beginning of the fiscal period stock price rather than the ending stock price. 
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the mean of the forecast errors for the twelve month period preceding the earnings an­

nouncement. 

where FEimt represents the forecast error for firm i for the month m of year /. The 

forecast error is computed by reported earnings per share minus the consensus analysts' 

forecasts. 

where EPSu represents the actual earnings per share for firm / in year t, and Em [EPSu] 

represents the consensus (median) analysts' forecast for the month m of year t. 

Revision Volatility (RVu): the standard deviation of changes in consensus (median) analysts' 

forecasts from the previous month deflated by the beginning of the fiscal period stock 

price. 

As in Lang and Lundholm (1996), size, the standard deviation of annual return on eq­

uity (ROE), the correlation between the market returns and earnings are considered as control 

variables. Earnings surprise and percentage of new forecasts are further considered in the re­

gressions of other properties of analysts' forecasts such as the dispersion, the forecast error, 

and the revision volatility. 

Consistent with Bhushan (1989) and Brennan and Hughes (1991), size is expected to be 

positively associated with the number of analysts following since size proxies for the investor 

base. Other properties of analysts' forecasts such as the dispersion, the forecast error, and 

the revision volatility will be negatively associated with size i f size proxies for the amount of 

FEit = 
Mean(\FEimt\) 

Pu-x 

FEimt=EPSit-Em[EPSit] 

RVit = 
Standard D e v i a t i o n ^ [EPSit] - Em-\[EPSu]) 

~P^l 
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information available to analysts. If size proxies for the complexity of the firm's operations, 

then size will be positively associated with the dispersion, the forecast error, and the revision 

volatility. The standard deviation of ROE and the correlation between the market returns and 

earnings are included in order to control for the impact of firm's performance variability and 

information content of earnings. If higher standard deviation of ROE and lower correlation 

between the market returns and earnings represent less precise information about the firm, 

then the dispersion, the forecast error, and the revision volatility are expected to be positively 

associated with the standard deviation of return on equity and to be negatively associated with 

the correlation between the market returns and earnings. Growth is further considered since 

- growth potential may affect the demand for analysts' forecasts. If growth firms attract greater 

market attention, then the demand for analysts' services for growth firms wil l be higher. On the 

other hand, i f analysts are faced with more uncertainty with growth firms, then the dispersion, 

the forecast error, and the revision volatility will be negatively associated with the measure of 

growth. 

Earnings surprise (represented by the change in earnings) is included to control for the 

magnitude of the new information in the reported earnings. It is expected that earnings surprise 

is positively associated with the dispersion, the forecast error, and the revision volatility since 

uncertainty is likely to decrease the consensus among analysts and increase the forecast errors 

and revision volatility. The percentage of new forecasts is included in order to control for the 

impact of stale forecasts. If a low percentage of new forecasts proxies for the staleness of 

information or the lack of new information, the percentage of new forecasts will be positively 

associated with the revision volatility. 

Size/ f: log (market value of firm i at the beginning of the fiscal period). 

Std. Dev. of R O E (STROEu): the standard deviation of annual return on equity calculated 

over the previous ten years. 
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Return-earnings correlation (CORR^f): the correlation coefficient between cumulative ab­

normal returns (from -8 month to +3 month after fiscal year end) and annual earnings 

before extraordinary items and discontinued operations calculated over the previous ten 

years. 

Earnings surprise (\ESu\y. the absolute value of the change in earnings per share before ex­

traordinary items from the previous year's earnings per share deflated by the beginning 

of the fiscal period stock price. 

Percentage of new forecasts (PNEWjt): mean of new forecasts deflated by the total number 

of analysts' forecasts. 

where NEWimt represents the number of new forecasts for firm i for the month m of year 

t. The number of new forecasts is measured by the number of forecasts revised during 

the month plus the number of first-time forecasts9 issued during the month. 

5.3.2 Regressions 

Firms are partitioned by the smoothness of reported and pre-managed earnings. The pre-

managed earnings are calculated as the reported earnings minus discretionary accruals mea­

sured using the modified Jones model (see chapter 3 for details). Firms are ranked by the 

degree of smoothness of reported and pre-managed earnings, and the ranks are converted into 

percentiles by (rank - l)/(number of firms - 1). 

9The first-time forecasts are computed by the change in the number of analysts' forecasts from the previous 
month. If it is negative, it is set to zero. 

\ESit 

EPSg-EPSjt-i 
Pt-l 
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The regression for number of analysts following is represented as follows: 

NAa = po + Pi SHE/ + faiSREi - SPEt) + foSIZEit 

+ faSTROE* + fcCORRf + p 6 GROWTH, + eit. (5.2) 

Hypotheses 5.1 and 5.2 predict that both Pi and P2 are negative.10 

Other properties of analysts' forecasts are regressed on the absolute value of the change in 

earnings per share and percentage of new forecasts in addition to the control variables consid­

ered in the number of analysts regression.11 

Dep. Var. a = po + piSRE; + P2ISKE1 - SPEt\ + foSIZEu + faSTROEit 

+ fcCORRf + p6GROWTHi + p7\ESit\ + p&PNEWit + e f t, (5.3) 

where Dep. Var = SD, FE, and R V 

Pi is predicted to be negative since smooth earnings are hypothesized to decrease the dis­

persion of analysts' forecasts, the forecast errors, and the revision volatility. Unlike the number 

of analysts following regression (5.2), the magnitude of earnings management measured by the 

absolute value of the difference between the smoothness of reported and pre-managed earnings 

1 0The following regression is equivalent to regression (5.2). 

NA* = po + $\SREi + fcSPEi + foSIZEu . 

+ faSTROEu + foCORRf + foGROWTHj + eit. 

It can be easily seen that p i = P i + (32 and P2 = —P2. Therefore, the test whether P i is negative is equivalent 
to the test whether the sum of p i and P2 is negative and the test whether P2 is negative is equivalent to the test 
whether p2 is positive. Regression (5.2) rather than the above regression is used to highlight the effect of the 
smoothness of reported earnings and the degree of income smoothing. 

1 1 Regression (5.3) implicitly assumes that the effect of the magnitude of earnings management is equal regard­
less of the type of earnings management. That is, the same coefficient P2 is assumed to apply to both income 
smoothing firms (SREj — SPE; > 0) and variance increasing (SREi — SPEt < 0). In general, it will be better to esti­
mate an unrestricted regression in which the coefficient on \SREj — SPEi\ is not restricted to be the same between 
income smoothing firms and variance increasing (see section 5 for details). 

file:///SREj
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is used. Unlike the demand for analysts' services, which is concerned about determining the 

intrinsic value of the firm, the dispersion, the forecast error, and the revision volatility of ana­

lysts' forecasts are closely related to the earnings per se. The amount of uncertainty in earnings 

is controlled for by the smoothness of reported earnings. Therefore, once the smoothness of 

reported earnings is controlled for, the nature of earnings management is less likely to affect 

the properties of analysts' forecasts. That is, the composition of the earnings shock is not likely 

to affect the dispersion, the forecast errors, and the revision volatility of analysts' forecasts. It 

is, however, quite possible for those properties of analysts' forecasts to be affected by the mag­

nitude of earnings management. Therefore, the magnitude of earnings management is further 

controlled for. No prediction is made about 02 • However, a positive 02 implies that earnings 

management increases the dispersion, the forecast errors, and the revision volatility, and a neg­

ative 02 implies that earnings management decreases the dispersion, the forecast errors, and 

the revision volatility. 

5.4 Da ta 

Data for calculating discretionary accruals and the measure of the smoothness of earnings is 

collected from COMPUSTAT PC Plus Jan. 97 CD ROM. In order to be included in the sample, 

a firm is required (i) to be listed on at least one of the New York Stock Exchange, the American 

Stock Exchange, and the NASDAQ; (ii) to have no change in fiscal year ends; (iii) SIC is not 

from 6000 to 6999. Non-discretionary accrual models are estimated per two-digit SIC and year. 

At least 20 data points ought to be available for the estimation of each two-digit SIC and year 

non-discretionary estimation model. In calculating the measure of smoothness of earnings, 

each firm should have at least ten years of data. Once firms are classified by the measures of 

smoothness of earnings, additional data is collected from 96 Oct. I/B/E/S CD R O M and 96 

CRSP monthly tape. The number of analysts following is required to be at least three. The 
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resulting sample consists of 6,447 firm-years.12 

Table 5.1 presents the distribution of the sample by year. The sample is evenly distributed 

from 1987 to 1995.1 3 Table 5.2 reports the descriptive statistics on the dependent variables 

and other key variables. A firm in the sample is on average followed by 13.4 analysts. The 

averages of the standard deviation, the forecast error, and the revision volatility are 0.8%, 1.8%, 

and 0.4% of the beginning of the period share price, respectively. Firms in the sample are on 

average large. The average market value of the equity is $2.9 billion and the median is $905 

million. The measure of growth is positive, which implies that the firms in the sample are on 

average successful and growing. The measure of smoothness of reported earnings is greater 

than that of pre-managed earnings, implying that firms in the sample are on average engaged 

in income smoothing. 

Panel A of table 5.3 presents Spearman rank correlations among the independent and de­

pendent variables. The number of analysts following is positively associated with the measure 

of smoothness of reported earnings, and negatively associated with the measure of income 

smoothing, which is calculated by the difference in the smoothness of reported versus pre-

managed earnings.14 The standard deviation, the forecast error, and the revision volatility of 

analyst forecasts are negatively correlated with the measure of smoothness of reported earn­

ings. The standard deviation of return on equity, the correlation between annual returns and 

earnings, earnings surprise, and the percentage of new forecasts are negatively correlated with 

1 2The sample in this chapter is different from that in chapter 4 due to the different data requirements. For 
example, the sample in chapter 4 requires that I/B/E/S EPS matches with COMPUSTAT EPS while the sample in 
this chapter does not impose this restriction. 

13Years refer to COMPUSTAT years. A COMPUSTAT year starts from June and ends May of the next year. 
If calendar years are used, the sample year ranges from 1987 to 1996. But there is only one observation in 1996. 
Moreover, its fiscal period end is January. In a specification check which controls for fixed effects for year, 
COMPUSTAT year is used rather than calendar year. 

14However, the next section shows that the number of analysts' following is negatively associated with the 
smoothness of reported earnings once size is controlled for. 
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the number of analysts, but positively correlated with other properties of analysts' forecasts. 

Consistent with the previous research, the number of analysts following is highly corre­

lated with size, which is proxied for by the market value of equity at the beginning of the fiscal 

period. The correlation is 0.75. The market value of equity is highly negatively correlated with 

the standard deviation, the forecast errors, and the revision volatility, ranging from —0.42 to 

—0.32, but the correlations are lower than that for the number of analysts following. The mea­

sure of growth is positively associated with the number of analysts following and negatively 

associated with the standard deviation, the forecast errors, and the revision volatility of analyst 

forecasts. The correlations among the dependent variables show that the number of analysts 

following is negatively correlated with other properties of analyst forecasts, but the absolute 

correlation is less than 0.3. The standard deviation, the forecast error, and the revision volatility 

are highly correlated, ranging from 0.65 to 0.79. 

Panel B of table 5.3 reports the correlations among the independent variables. The highest 

absolute correlation occurs between the measure of smoothness of reported earnings and the 

standard deviation of return on equity (-0.68).15 The measure of smoothness of reported earn­

ings is also highly correlated with earnings surprise (-0.50). If the measure of smoothness of 

reported earnings is excluded, the correlations among the control variables are relatively low, 

ranging from -0.20 to 0.36. The results are comparable with those reported in table 2 and 3 of 

Lang and Lundholm (1996). 

1 5The high correlation between the measure of smoothness of reported earnings and the standard deviation of 
return on equity (ROE) is partially dealt with in section 5.5.4 by performing regression analysis after excluding 
the standard deviation of ROE. 
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5.5 E m p i r i c a l Tests 

5.5.1 Univariate Tests 

Panel A of table 5.4 reports the tests of differences in key variables between firms with smooth 

reported earnings and firms with volatile reported earnings. Two tests are performed. One 

is a t-test and the other is a Wilcoxon rank-sum test. Inconsistent with hypothesis 5.1, the 

number of analysts following is greater for firms with smooth reported earnings than for firms 

with volatile reported earnings. Prior research shows that the number of analysts following 

is positively associated with the size of the firm. Firms with smooth reported earnings are 

significantly larger than firms with volatile reported earnings. It is possible that more analysts 

follow firms with smooth reported earnings than firms with volatile reported earnings since 

firms with smooth reported earnings are bigger. 

Panel B and C of table 5.4 report univariate test results when the sample is further partioned 

into small and large sub-samples. For the sample of small firm-years, the mean of the number 

of analysts following is significantly less for firms with smooth reported earnings than firms 

with volatile reported earnings even though the size of firms with smooth reported earnings, 

measured by the market value of the equity, is bigger than firms with volatile reported earnings, 

which is consistent with hypothesis 5.1. The result using a non-parametric test of the difference 

in the median, however, is insignificant. For the sub-sample of large firm-years, the number 

of analysts following is greater for firms with smooth reported earnings than for firms with 

volatile reported earnings. Test statistics are significant for both mean and median. Since 

the size of firms with smooth reported earnings measured by the market value of the equity 

is bigger than firms with volatile reported earnings, it is inconclusive whether hypothesis 5.1 

holds after controlling for firm size. 

The rest of table 5.4 reports that the dispersion, the forecast errors, and the revision volatil-
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ity of analysts' forecasts are greater for firms with volatile reported earnings than for firms with 

smooth reported earnings, suggesting that those properties are negatively associated with the 

smoothness of reported earnings. The basic associations hold even after the sample is partioned 

into small and large firms. 

5.5.2 Number of Analysts Fol lowing 

Panel A of table 5.5 reports the result of regressing the number of analysts following on the 

smoothness of reported earnings and control variables. In the first regression, only the smooth­

ness of reported earnings is considered whereas in the second regression, the change in the 

smoothness of reported earnings is further considered. The adjusted R 2 s of the number of ana­

lysts following regressions are 59.0% and 59.1%, respectively. The overall result is consistent 

with the hypotheses 5.1 and 5.2. This result is different from the simple correlations reported 

in table 5.3. That is, once other control variables such as size and growth are considered, the 

demand for analysts' services is a decreasing function of the smoothness of reported earn­

ings and the degree of income smoothing. This result is contrasted to the result in Lang and 

Lundholm (1996), which suggests that the demand for analysts' services is greater for firms 

with smooth reported earnings than for firms with volatile reported earnings. The result is 

consistent with Kross et al.'s (1990) argument that analysts have greater incentives to collect 

more information for firms with volatile reported earnings than for firms with smooth reported 

earnings. 

Consistent with the previous research, the coefficient on size is significantly positive. That 

is, the number of analysts following is greater for large firms than small firms. The number 

of analysts following is negatively associated with the correlation between annual returns and 

earnings. The insignificant coefficient on the standard deviation of ROE implies that the stan­

dard deviation of ROE has no impact on the number of analysts following once other variables 
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are controlled for. 1 6 The coefficient on growth is significantly positive, which is consistent 

with growth firms attracting more attention from investors. 

In summary, the number of analysts following is less for firms with smooth reported earn­

ings than for firms with volatile reported earnings. In addition, the number of analysts follow­

ing is a decreasing function of the degree of income smoothing. 1 7 ' 1 8 

5.5.3 Other Properties of Analysts'Forecasts 

Panel B of table 5.5 reports the results of regressing the dispersion of analysts' forecasts on the 

smoothness of reported earnings and control variables. The adjusted R 2 s are around 16.5%. 

The coefficient on the smoothness of reported earnings is significantly negative, which is con­

sistent with hypothesis 5.3 that there is more consensus among analysts for smooth earnings 

than for volatile earnings. The second regression also reports a significant negative coefficient 

on the magnitude of earnings management, which is measured by the absolute value of the 

difference in the smoothness of reported versus pre-managed earnings. The result suggests 

that the consensus among analysts is higher for firms that use accruals to manage earnings 

16See section 5.5.4 for the discussion of the high correlation between the standard deviation of ROE and the 
smoothness of reported earnings (SRE). 

1 7In order to examine whether there is any difference in the number of analysts following between income 
smoothing and variance increasing earnings management firms, the following piecewise regression is estimated: 

NAs = po + PiSREi + Pjdis+ (SREi -SPEt) + ^dIS- (SRE; - SPEi) 
+foSIZEit + faSTROEu + faCORRff + fcGROWTHt + eu, 

where dIS+ and dIS- are dummy variables representing income smoothing and variance increasing earnings 
management, respectively. For example, dIS+ takes on 1 if SREt — SPEj > 0. Similarly, dIS- takes on 1 if 
SREj — SPEj < 0. The result (not reported) shows that both Pj and P2 are negative, but only p̂ " is signifi­
cant. It seems that the impact of earnings management on the number of analysts following is more pronounced 
for variance increasing earnings management firms than for income smoothing firms. 

1 8In an attempt to consider fixed effects by year, dummy variables representing fiscal years are additionally 
included. The results (not reported) are similar to those reported here. 
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than for firms that do not manage earnings.19 In order to investigate the differential impact of 

income smoothing and variance increasing earnings management, the following regression is 

considered. 

SDit = po + foSREi + &dIS+ \SREi - SPEt\ + ^dis- {SRE, - SPEt\ + $3SIZEit 

+p4STROEit + fcCORRf + foGROWTHt + fo\ESa\ + &gPNEWu + eit, 

where dj$+ is a dummy variable representing income smoothing firms. That is, i f SREj — 

SPEi > 0 then d/s+ equals 1, and otherwise 0. Similarly, dIS- represents variance increasing 

earnings management firms. That is, i f SRE{ — SPEi < 0 then dIS- equals 1, and otherwise 0. 

Regression (5.3) used in table 5.5 can be viewed as a restricted regression since pJ a n d P2 a r e 

assumed to be equal. Table 5.6 reports the results of unrestricted regressions for the standard 

deviation, the forecast errors, and revision volatility. The standard deviation of analysts' fore­

casts regression shows that the coefficient on dIS-\SREi — SPE{\ is significantly negative, but 

that on dIS+\SREj — SPEt\ is insignificant.20 It seems that the significant negative coefficient 

on the restricted regression is driven by variance increasing earnings management firms. It 

is surprising that variance increasing earnings management leads to greater consensus among 

analysts once the smoothness of reported earnings are controlled for. 

The significant negative coefficient on size suggests that analysts have higher consensus 

for large firms than for small firms. This is consistent with analysts having more common 

information for large firms. The dispersion of analysts' forecasts is positively associated with 

earnings surprise, but is not associated with the standard deviation of ROE, the correlation 

between annual returns and earnings, growth, and the percentage of new forecasts. 

Panel C of table 5.5 reports the result of regressing the forecast errors on the smoothness 

I9Section 5.5.6, however, shows that the magnitude of earnings management has no impact on the standard 
deviation of analysts' forecasts if a simultaneous equations approach is used. 

2 0The t-test (not reported) confirms that dIS+ and dIS- are not equal. 
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of reported earnings and control variables. The adjusted R 2 is 2.3%. With respect to hypothe­

sis 5.4, the significant negative coefficient on the smoothness of reported earnings implies that 

forecast errors are less for firms with smooth earnings than for firms with volatile earnings. 

That is, smooth earnings reduces forecast errors. Once the smoothness of reported earnings 

is controlled for, it is found that the magnitude of earnings management has no impact on the 

forecast error. The unrestricted regression for the forecast errors reported in table 5.6 shows 

that the coefficients on d/$+ \SRE, — SPEt | and dj$- \SREi — SPEt | are both insignificant. Unlike 

the unrestricted regression for the standard deviation of analysts' forecasts, earnings manage­

ment has no impact on the forecast errors regardless of the type of earnings management. The 

other results of panel C of table 5.5 are very similar to those reported in panel B. 

Panel D of table 5.5 reports the result of regressing the revision volatility on the smoothness 

of reported earnings and control variables. The adjusted R 2 s are around 17.0%. The coefficient 

on the smoothness of reported earnings is significantly negative. Consistent with hypothe­

sis 5.5, smooth earnings decrease the revision volatility, that is, forecasts are less intensely 

revised for firms with smooth earnings than for firms with volatile earnings. As in the stan­

dard deviation regression, the magnitude of earnings management is significantly negatively 

associated with the revision volatility. It is consistent with earnings management reducing the 

revision activity. As in the standard deviation of analysts' forecasts, the unrestricted regression 

for the forecast errors reported in table 5.6 shows that the negative relation is driven by variance 

increasing earnings management firms, not by income smoothing firms. It seems that variance 

increasing earnings management leads to less intense revision of analysts forecasts. Except for 

the coefficient on the percentage of new forecasts being significant, other results in panel D of 

table 5.5 are similar to those in panel B and C. 

In summary, the dispersion, the forecast error, and the revision volatility of analysts' fore-
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casts are negatively associated with the smoothness of reported earnings.21 

5.5.4 Robustness Check 

Inconsistent with Lang and Lundholm (1996), the previous analysis provides evidence that the 

number of analysts following is less for firms with smooth reported earnings than for firms with 

volatile reported earnings. However, Lang and Lundholm (1996) examine the similar issues 

using rank regression rather than ordinary least squares regression. Rank regression does not 

assume the linearity between independent variables and dependent variables. In particular, i f 

the relation is monotonic, but non-linear, then the rank regression works better than OLS (Iman 

and Conover (1979)). Rank regression is also less vulnerable to extreme observations and 

violations of the distributional assumptions regarding error term (Chaudhury and Ng (1992)). 

For comparability with Lang and Lundholm (1996), the same analyses are repeated using 

rank regression. Table 5.5 and 5.7 show that there is no improvement in the adjusted R2 for 

the number of analysts following, but there is a big improvement in the adjusted R2 for other 

properties of analysts' forecasts. For other properties of analysts' forecasts, rank regression 

may be more appropriate than OLS. The results reported in table 5.7 are very similar to those 

in table 5.5. Panel A shows that the coefficients on the smoothness of reported earnings and 

the difference in the smoothness of reported versus pre-managed earnings are significantly 

negative. The rest of the table shows that the smoothness of reported earnings is negatively 

associated with the standard deviation, forecast error, and revision volatility of analysts' fore­

casts. 

Next, in order to check the robustness of the measure of the smoothness of reported earn­

ings, the smoothness of reported earnings is also measured over the previous ten-year period 

2 ' In an attempt to consider fixed effects by year, dummy variables representing fiscal years are additionally 
included. The results (not reported) are insensitive whether dummy variables are included or not. 
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rather than the whole examination period. The ten-year period is rolled forward each year. 

The results (not reported) for the number of analysts following is qualitatively similar to those 

reported here. In other properties of analysts' forecasts regressions, the coefficient on the 

smoothness of reported earnings is insignificant. If rank regressions are used, the coefficient 

on the smoothness of reported earnings is significantly negative for both the number of analysts 

following and other properties of analysts. 

Finally, panel B of table 5.3 reports a high correlation between the smoothness of reported 

earnings and the standard deviation of ROE (-0.68). In order to assess the multicollinear-

ity problem between the two variables, the same analysis is repeated excluding the standard 

deviation of ROE. The results (not reported) are insensitive to the exclusion of the standard 

deviation of ROE. 

5.5.5 Further Investigation of the Number of Analysts Following 

The empirical results for the other properties of analysts' forecasts are consistent with Lang 

and Lundholm (1996), but the result for the number of analysts following is different. The 

inconsistency may result from the differences in examination period. The examination period 

in Lang and Lundholm (1996) is from 1985 to 1989. Further analysis is performed in order to 

confirm whether the difference in examination period affects the empirical results. Firm-year 

observations are divided by year: 1987 - 1989 and 1990 - 1995 periods. 1987 - 1989 period 

contains 2,061 firm-year observations and 1990 - 1995 period contains 4,386 firm-year obser­

vations. In addition, a possible effect of firm size is considered. Firms are further partitioned 

by size. 2 2 A firm year is classified as big if the market value of the firm is equal to or greater 

than the median of the sample firms in that year. Otherwise, the firm year is classified as small. 

2 2The size of the sample firms are relatively similar. The mean and median market values of the firm in Lang 
and Lundholm (1996) are $2,438 million and $1,072 million, respectively. 
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The big firm group has 3,223 firm-years and the small firm group has 3,224 firm-years. 

Table 5.8 presents the result of the regression of the number of analysts following by period 

and size. Panel A presents the result of the regression by period. The coefficients on the 

smoothness of reported earnings is significant for the period of 1987 - 1989, but insignificant 

for the period of 1990 - 1995. However, the difference in the smoothness of reported versus 

pre-managed earnings is significant in both periods. Overall, the result for the period of 1987 -

1989 is similar to that in panel A of table 5.5, but the result for the period of 1990 - 1990 is a 

little weak. In addition, the coefficient on growth is insignificant for the period of 1987 - 1989 

and the coefficient on the correlation between annual returns and earnings is insignificant for 

the period of 1990-1995. 

Panel B of table 5.8 reports the result of the regression by size. The results for large firms 

are very similar to those in panel A of table 5.5. But, for small firms, the coefficient on the 

smoothness of reported earnings is insignificant. 

To summarize, the negative relation between the number of analysts following and the 

smoothness of reported earnings is more obvious in the period prior to 1990 and for large firms. 

However, the negative relation between the number of analysts following and the measure of 

income smoothing is robust to the examination period and size of the sample firms. 

5.5.6 A Simultaneous Equations Approach 

In their study of the effect of extreme accounting events on analysts following and forecast 

accuracy, Alford and Berger (1997) report that the number of analysts following and forecast 

accuracy is simultaneously determined, and that forecast accuracy increases as the number 

of analysts following increases. This subsection considers the possibility that the number of 

analysts following and other properties of analysts' forecasts are simultaneously determined. 

The correlation analysis in panel A of table 5.3 shows that the standard deviation, forecast 
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error, and revision volatility are highly correlated with each other. Therefore, rather than con­

sidering the standard deviation, forecast error, and revision volatility at the same time, only one 

of them will be considered. That is, it is assumed that the standard deviation, forecast error, 

and revision volatility represent very similar characteristics of analysts' forecasts. 

A system of simultaneous equations is formed between the number of analysts following 

and one of other properties of analysts' forecasts. 

NAU = Po + P1 OPit + foSW + p 3 (SREi - SPEi) + $ASIZEit 

+fcSTROEu + foCORRf + ^-j GROW THi + eu, 

and 

OPit = Po + piNAu + faSREi + p3\SREt - SPEi\ + faSIZEu + $5STROEit 

+$6CORRf + p 7 GROWTH + p 8 \ESit | + foPNEW* + s f t , (5.4) 

where OPu denotes either the standard deviation, forecast error, or revision volatility for firm 

i for year t. Alford and Berger (1997) report that the number of analysts following is higher 

for firms with greater forecast accuracy, and interpret this as indicating that analysts comple­

ment other sources of information. They consider only forecast accuracy, not the standard 

deviation and revision volatility of analysts' forecasts. Since the three variables are highly 

correlated, Alford and Berger's (1997) result suggests that the number of analysts following 

will be negatively associated with the standard deviation and revision volatility. Unlike A l ­

ford and Berger (1997), this chapter does not interpret the negative coefficient on the other 

properties of analysts' forecasts as indicating that analysts complement other sources of in­

formation, in particular, the earnings report.23 It is unlikely that i f there is more consensus 

2 3Lang and Lundholm (1996, p.483) take the similar position by stating that "firm-provided disclosures com­
plement rather than substitute for analyst activities". If Alford and Berger (1997)'s interpretation is adopted, then 
a positive coefficient on other properties of analysts' forecasts is consistent with analysts' services substituting 
earnings reports. 
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among analysts, there will be more analysts following the firm. The other property of analysts' 

forecasts is included in the number of analysts following regression for the comparability with 

Alford and Berger (1997). Consistent with hypotheses 5.1 and 5.2, the coefficients on SRE, 

and SREf — SPEt are expected to be negative. With respect to other properties of analysts' 

forecasts, the coefficient on the number of analysts following is expected to be positive since 

more analysts following implies more information about the firm. Alford and Berger (1997) 

find that there is a negative association between the forecast error and the number of analysts 

following, but there is no association between the forecast error and size. 

Table 5.9 reports the results of 2SLS regressions for various combinations of endogenous 

variables.24 The Hausman test (1978) indicates that the number of analysts following and other 

properties are simultaneously determined. In the presence of simultaneity, the OLS regressions 

produce inconsistent estimates. For example, the OLS regression for the standard deviation 

of analysts' forecasts with the number of analysts following is quite different from the cor­

responding 2SLS regression. The coefficient on the number of analysts following is positive 

under the OLS regression while it is negative under the 2SLS (see below). 

Panel A reports the 2SLS regressions for the number of analysts following and the standard 

deviation of analysts' forecasts. The result for the number of analysts following is similar to 

the OLS result without the standard deviation of analysts' forecasts except that the coefficient 

on the smoothness of reported earnings is no longer significant. Inconsistent with Alford and 

Berger (1997), the coefficient on the standard deviation of analysts' forecasts is significantly 

positive. With respect to the standard deviation regression, the coefficient on the number of 

analysts following is significantly negative, implying that more analysts' following decreases 

the standard deviation of analysts' forecasts. However, the coefficient on size is significantly 

2 4It can be verified that the number of analysts following equation is exactly identified and the other property 
of analysts' forecasts equation is over-identified. Therefore, 2SLS method can be used. 



Chapter 5 Properties of Analysts Forecasts 133 

positive. Once the number of analysts following is considered, there is less consensus among 

analysts for larger firms. The significant positive relation between size and the standard devia­

tion of analysts' forecasts is consistent with size capturing the complexity of the firm. Unlike 

the OLS result, the coefficient on the magnitude of earnings management is insignificant. The 

other results are very similar to the OLS result without the number of analysts following. 

Panel B reports the 2SLS regression results for the number of analysts following and fore­

cast error. The result for the number of analysts following regression is similar to that reported 

in Panel A . With respect to forecast error regression, the coefficient on the number of analysts 

following is negative, but insignificant. In addition, the coefficient on size is not significant as 

well. It is surprising that both the number of analysts following and size are not significant. It is 

different from Alford and Berger (1997) who report a significant negative association between 

forecast errors and the number of analysts following. 

Panel C of table 5.9 reports the 2SLS regression results for the number of analysts following 

and revision volatility. The results are similar to those of panel A except that the coefficient 

on size in the revision volatility regression is not significant. But, unlike the forecast error 

regression, the coefficient on the number of analysts following is significantly negative. 

5.6 Conclus ions 

This chapter examines the impact of the smoothness of reported earnings and earnings manage­

ment on the number of analysts following, the dispersion, the forecast error, and the revision 

volatility. Inconsistent with Lang and Lundholm (1996), the empirical results provide evidence 

that the number of analysts' following is less for firms with smooth reported earnings than for 

firms with volatile reported earnings. Note that this study is based on a bigger sample, and 

the examination period ranges from 1987 to 1995 rather than 1985 to 1989. A further analysis 

shows that the negative relation between the number of analysts following and the smooth-
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ness of reported earnings is less obvious in the post 1990 period and for small firms. On the 

other hand, consistent with Lang and Lundholm (1996), the smoothness of reported earnings 

is negatively associated with the dispersion, the forecast error, and the revision volatility. This 

chapter also provides evidence that growth is positively associated with the number of analysts 

following. A simultaneous equations approach provides evidence that the standard deviation 

and revision volatility of analysts' forecasts are negatively associated with the number of ana­

lysts following. More importantly, once the number of analysts following is controlled for, it 

is found that the standard deviation of analysts' forecasts is positively associated with size. It 

seems that if the number of analysts following is not controlled for, size proxies for the amount 

of information available to the market whereas once the number of analysts following is con­

trolled for, size proxies for the complexity of the firm's operations. Therefore, the negative 

relation between the standard deviation of analysts' forecasts and size reported in the OLS 

regression is due to the omission of the number of analysts following. 

This study has some potential for improvement. In particular, the demand function for 

analysts' services is assumed to be linear to the smoothness of earnings reports, but it may 

be non linear. Moreover, this chapter considers only a few factors affecting the demand and 

supply for analysts forecasts. They are far from complete. Other important factors can change 

the conclusion of this chapter. More sophisticated research will shed light on the issue of 

the nature of analysts' forecasts. However, this chapter contributes to analysts' forecasts and 

earnings management literature by providing evidence that analysts have more incentives to 

collect information for firms with volatile reported earnings than for firms with smooth reported 

earnings, and that the smoothness of reported earnings has an impact on properties of analysts' 

forecasts. In addition, the simultaneous equations approach provides a new interpretation for 

size. 
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Table 5.1: Distribution of the Sample 

Cumulative Cumulative 
Y E A R Frequency Percent Frequency Percent 

87 682 10.6 682 10.6 

88 665 10.3 1,347 20.9 

89 714 11.1 2,061 32.0 

90 724 11.2 2,785 43.2 

91 715 11.1 3,500 54.3 

92 705 10.9 4,205 65.2 

93 724 11.2 4,929 76.5 

94 734 11.4 5,663 87.8 

95 784 12.2 6,447 100.0 
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Table 5.2: Descriptive Statistics 

Variable N Mean Std. Dev. Median Minimum Maximum 

N A 

SD 

FE 

RV 

SRE 

IS 

M K V A L F 

STROE 

C O R R ^ 

GROWTH 

\ES\ 

PNEW 

6,447 

6,447 

6,438 

6,308 

6,447 

6,447 

6,443 

6,447 

6,447 

6,447 

6,447 

6,447 

13.376 

0.008 

0.018 

0.004 

-0.062 

0.072 

0.099 

0.004 

0.047 

0.270 

8.988 

0.036 

0.187 

0.013 

0.082 

0.119 

2,900.1 6,973.8 

0.303 3.698 

0.357 

0.009 

0.165 

0.097 

11.091 

0.004 

0.006 

0.002 

-0.040 

0.049 

905.4 

0.054 

0.096 

0.004 

0.015 

0.267 

3.000 

0.000 

0.000 

0.000 

-2.381 

-0.284 

-0.979 

-0.057 

0.000 

0.000 

48.917 

2.202 

14.724 

0.701 

-0.002 

2.427 

9.0 103,341.0 

0.003 102.737 

0.959 

0.163 

8.999 

1.000 

NA: the number of analysts providing an annual earnings forecast. 
SD: the standard deviation of analysts forecasts deflated by the beginning stock price. 
FE: the absolute value of the analyst forecast error deflated by the beginning stock price. 
RV: the standard deviation of changes in median analysts forecast from the previous month 

deflated by the beginning stock price. 
SRE: negative of the standard deviation of the changes in earnings per share 

divided by the average of the beginning stock prices. 
IS: the difference between SRE and SPE, where SPE represents the smoothness 

of pre-managed earnings. 
MKVALF: market value of the firm at the beginning of the period. 

STROE: the standard deviation of return on equity over the previous ten years. 
C O R R ^ : the correlation coefficient between annual returns and earnings. 

GROWTH: mean of changes in earnings per share. 
\ES\: absolute change in earnings per share deflated by the beginning stock price. 

PNEW: mean of percentage of new forecasts deflated by the total number of analysts forecasts. 
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Table 5.3: Spearman Correlations 

Panel A : Correlations among the Independent and Dependent Variables 

Variable N A SD FE RV 

SRE 0.1610 -0.5790 -0.4793 -0.5628 
0.0001 0.0001 0.0001 0.0001 

IS -0.1756 0.1929 0.1494 0.1825 
0.0001 0.0001 0.0001 0.0001 

M K V A L F 0.7457 -0.3361 -0.3152 -0.4169 
0.0001 0.0001 0.0001 0.0001 

STROE -0.1822 0.3891 0.3127 0.4215 
0.0001 0.0001 0.0001 0.0001 

C O R R ^ -0.1017 0.0931 0.0772 0.0664 
0.0001 0.0001 0.0001 0.0001 

GROWTH 0.0988 -0.2376 -0.2288 -0.1979 
0.0001 0.0001 0.0001 0.0001 

\ES\ -0.0401 0.5562 0.4687 0.5201 
0.0013 0.0001 0.0001 0.0001 

PNEW -0.0131 0.3430 0.4334 0.5593 
0.2944 0.0001 0.0001 0.0001 

SD -0.0943 
0.0001 

FE -0.1934 0.6493 
0.0001 0.0001 

RV -0.2640 0.7925 0.7095 
0.0001 0.0001 0.0001 

continued on next page 
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Table 5.3: continued from previous page 

Panel B: Correlations among the Independent Variables 

Variable SRE IS M K V A L F STROE CORR** GROWTH \ES\ 

IS -0.1450 
0.0001 

M K V A L F 0.2171 -0.1584 
0.0001 0.0001 

STROE -0.6797 0.0675 -0.1871 
0.0001 0.0001 0.0001 

C O R R ^ -0.1368 0.0458 -0.1083 0.0741 
0.0001 0.0002 0.0001 0.0001 

GROWTH 0.3754 0.0113 0.0954 -0.1955 -0.0361 
0.0001 0.3659 0.0001 0.0001 0.0038 

\ES\ -0.4989 0.0996 -0.1817 0.3584 0.0758 -0.0961 
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

PNEW -0.3314 0.0460 -0.0201 0.2879 -0.0337 -0.0208 0.2708 
0.0001 0.0002 0.1068 0.0001 0.0068 0.0946 0.0001 

Numbers listed below each Spearman Correlation is the p value. 

NA 
SD 
FE 
RV: 

SRE: 

IS: 

MKVALF 
STROE 

CORR* £ 

GROWTH 
\ES\ 

PNEW: 

the number of analysts providing an annual earnings forecast, 
the standard deviation of analysts forecasts deflated by the beginning stock price, 
the absolute value of the analyst forecast error deflated by the beginning stock price, 
the standard deviation of changes in median analysts forecast from the previous month 
deflated by the beginning stock price. 
negative of the standard deviation of the changes in earnings per share 
divided by the average of the beginning stock prices, 
the difference between SRE and SPE, where SPE represents the smoothness 
of pre-managed earnings. 
market value of equity at the beginning of the period, 
the standard deviation of return on equity over the previous ten years, 
the correlation coefficient between annual returns and earnings, 
mean of changes in earnings per share. 
absolute change in earnings per share deflated by the beginning stock price. 
mean of percentage of new forecasts deflated by the total number of analysts forecasts. 
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Table 5.4: Univariate Tests of the Number of Analysts Following and other Properties 

Panel A: Whole Sample (N=6,447) 

Variable 

Volatile Reported 
Earnings (N=3,064) 

Smooth Reported 
Earnings (N=3,383) 

T-test Wilcoxon Variable Mean Median Mean Median T-test Wilcoxon 

N A 12.48 9.90 14.19 12.33 -7 73*** -8.62*** 

SD 0.0125 0.0064 0.0034 0.0026 975*** 38.09*** 

FE 0.0307 0.0093 0.0064 0.0032 4 95*** 31.62*** 

RV 0.0064 0.0029 0.0017 0.0011 13.36*** 36.68*** 

M K V A L F 1,862.14 707.40 3,305.57 969.36 9 52*** -12.51*** 

Assets 3.055.68 787.46 3,284.19 912.88 -1.23 -1.31 

Panel B: Small Firm-Years (N=3,223) 

Variable 

Volatile Reported 
Earnings (N= 1,656) 

Mean Median 

Smooth Reported 
Earnings (N= 1,567) 

Mean Median T-test Wilcoxon 

2.56** 1.03 

7 37*** 28 14*** 

3.85*** 21.26*** 

10 21*** 25 39*** 

-9.28*** -10.52*** 

8.87*** 4 94*** 

N A 

SD 

FE 

RV 

M K V A L F 

Assets 

8.21 

0.0169 

0.0433 

0.0088 

295.31 

625.34 

6.83 

0.0082 

0.0140 

0.0045 

222.65 

326.44 

7.80 

0.0043 

0.0086 

0.0024 

368.31 

416.31 

6.69 

0.0032 

0.0045 

0.0016 

334.00 

283.32 

continued on next page 
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Table 5.4: continued from previous page 

Panel C: Large Firm-Years (N=3,224) 

Variable 

Volatile Reported 
Earnings (N= 1,408) 

Mean Median 

Smooth Reported 
Earnings (N=l,816) 

Mean Median T-test Wilcoxon 

N A 

SD 

FE 

RV 

M K V A L F 

Assets 

17.49 

0.0074 

0.0158 

0.0036 

3,704.95 

5.914.10 

18.00 

0.0047 

0.0083 

0.0019 

1,754.58 

3,010.77 

19.72 

0.0027 

0.0045 

0.0012 

5,840.10 

5,758.84 

18.75 

0.0021 

0.0023 

0.0008 

2,446.79 

2,446.88 

-6.82*** -6.01*** 

20 34*** 25 77*** 

14 39*** 23 35*** 

14.22*** 27.36*** 

-7.68 *** -9.75 *** 

0.445*** 1 30*** 

***(**) significant at the 0.01 (0.05) level (two-tailed test). 

A firm is classified as having smooth earnings if the measure of the smoothness of reported earnings is above the 
median of the sample firms. Otherwise, the firm is classified as having volatile earnings. A firm-year is classified 
as large if the market value of the firm at the beginning of the fiscal period is equal to or greater than the median 
of the sample firms. 

NA: the number of analysts providing an annual earnings forecast. 
SD: the standard deviation of analysts forecasts deflated by the beginning stock price. 
FE: the absolute value of the analyst forecast error deflated by the beginning stock price. 
RV: the standard deviation of changes in median analysts forecast from the previous month 

deflated by the beginning stock price. 
SRE: negative of the standard deviation of the changes in earnings per share 

divided by the average of the beginning stock prices. 
MKVALF: market value of equity at the beginning of the period. 

Assets: total assets at the beginning of the period. 
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Table 5.5: Regression of the Number of Analysts Following and Other Properties of 
Analysts Forecasts 

Panel A: Regression of the Number of Analysts Following 

Number of Analysts* = po + faSREi + faiSREt - SPEt) + foSIZEu 

+ faSTROEu + fcCORRf + fcGROWTHt + eit. 

Predicted 
Variable Sign Estimate T-value Estimate T-value 
Intercept ? -16.6964 -49.434*** -16.7526 -49.668*** 
SREi _ -1.2628 -4.718*** -0.6744 -2.314** 
SREt - SPEi — -1.8984 -5.050*** 
SIZEU + 4.5855 93.744*** 4.5436 91.743*** 
STROEu + 0.0193 0.979 0.0210 1.069 
CORRf — -0.4917 -2.414*** -0.4720 -2.322** 
GROWTHi ? 23.5325 2.697*** 26.0659 2.988*** 

N 6,447 6,447 
Adj. R 2 0.590 0.591 

Panel B: Regression of the Standard Deviation of Analysts Forecasts 

Standard Deviation* = p 0 + PiSRE,- + p2\SREt - SPEt\ + foSIZEit + $4STROEit 

+ fcCORRf + faGROWTHi + p 7 \ESit \ + foPNEWit + eit. 

Variable 
Predicted 

Sign Estimate T-value Estimate T-value 
Intercept ? 0.0167 6.973*** 0.0187 7.476*** 
SREi — -0.0071 -4.248*** -0.0071 -4.241*** 
\SREi - SPEt 9 -0.0086 -2.800*** 
SIZEn ? -0.0013 -4.661*** -0.0014 -4.885*** 
STROEu + -0.12E-4 -0.109 -0.31E-4 -0.273 
CORRf — 0.0010 0.816 0.0009 0.796 
GROWTHi ? -0.0415 -0.827 -0.0409 -0.816 
\ESit\ + 0.0821 31.936*** 0.0818 31.844*** 
PNEWu + -0.0011 -0.240 -0.0013 -0.283 

N 6,447 6,447 
Adj. R 2 0.165 0.166 

continued on next page 
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Table 5.5 continued from previous page 

Panel C: Regression of Forecast Error 

Forecast Error,-, = p 0 + faSREi + P2\SREt - SPEt\ + foSIZEit + p4STROEit 

+ foCORRf + foGROWTHi + p 7 \ES« | + $%PNEWit + eit. 

Predicted 
Variable Sign Estimate T-value Estimate T-value 
Intercept 0.0500 3.720*** 0.0549 3 927*** 
SREt — -0.0250 -2.680*** -0.0250 -2.675*** 
\SREt - SPEt\ ? -0.0219 -1.277 
SIZEit ? -0.0035 -2.236** -0.0037 -2.337*** 
STROEu + 0.95E-4 0.151 0.48E-4 0.075 
CORR^ — 0.0063 0.958 0.0062 0.949 
GROWTHi ? -0.4043 -1.439 -0.4027 -1.433 
\ESU\ + 0.1454 10.098*** 0.1448 10.052*** 
PNEWU + -0.0054 -0.215 -0.0059 -0.234 

N 6,438 6,438 
Adj. R 2 0.023 0.023 

Panel D: Regression of Revision Volatility 

Revision Volatility,, = Po + piS#£, + $i\SREi - SPEi\ + foSIZEu + faSTROEu 

+ fcCORRf + faGROWTHf + p 7 \ESit \ + foPNEWit + eit. 

Variable 
Predicted 

Sign Estimate T-value Estimate T-value 
Intercept ? 0.0074 8.073*** 0.0081 8.500*** 
SREt — -0.0035 -5.573*** -0.0035 -5.562*** 
\SREi - SPEi ? -0.0031 -2.686*** 
SIZEU 

? -0.0010 -9.150*** -0.3317 -9.352*** 
STROEu + 0.45E-4 1.067 -0.53E-3 0.907 
CORRf — 0.0005 1.219 -0.0005 1.201 
GROWTHi ? -0.0262 -1.393 -0.0262 -1.393 
\ESU\ + 0.0263 27.532*** 0.0263 27.446*** 
PNEWn + 0.0134 7 75^*** 0.0134 7.573*** 

N 6,308 6,308 
Adj. R 2 0.169 0.170 

continued on next page 

file:///SREt
file:///SREi


Chapter 5 Properties of Analysts Forecasts 143 

Table 5.5: continued from previous page 

*** significant at the 0.01 level. 
** significant at the 0.05 level. 

If signs are predicted, one-tailed tests are performed. Otherwise, two-tailed tests are performed. SREi and SPEi 
are ranked and converted into percentiles by (rank - l)/(the number of firms - 1). 

SRE,: smoothness of reported earnings. 
SPE,: smoothness of pre-managed earnings. 

SIZE,,: log (market value of equity at the beginning of the period). 
STROE,-,: the standard deviation of return on equity over the previous ten years. 
CORRjp: the correlation coefficient between annual returns and earnings. 

GROWTH,: mean of change of earnings per share. 
\ESit |: absolute value of the change in earnings per share deflated by the beginning stock price. 

PNEW,,: mean of percentage of new forecasts deflated by the total number of analysts forecasts. 
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Table 5.6: Unrestricted Regression of Other Properties of Analysts Forecasts 

Dep. Var.f t = po + PiSKE,- + PjdIS+ \SREt - SPE(\ + ^dIS-\SREt - SPEi\ + foSIZEu 

+p-4STROEit + PsCORRf + ^GROWTHi + p 7 \ESit | + p^PNEWu + eit, 

where Dep. Var. = SD,FE, orRV. dIS+ takes on 1 if SREi - SPEt > 0 and otherwise 0 and dk 

takes on 1 i f SREi — SPEi < 0 and otherwise 0. 

Variable 
Predicted 

Sign SD FE RV 
Intercept ? 0.0190 0.0558 0.0082 

(7.611)*** (3.984)*** (8.627)*** 
SREi — -0.0087 -0.0291 -0.0041 

(-4.866)*** (-2.887)*** (-6.019)*** 
dIS+ \SREt - SPEi ? -0.0040 -0.0107 -0.0015 

(-1.119) (-0.534) (-1.107) 
dIS-\SREi - SPEi ? -0.0148 -0.0371 -0.0052 

(-3.742)*** (-1.676) (-3.532)*** 
SIZEU ? -0.0012 -0.0034 -0.0010 

(-4.432)*** (-2.135)** (-8.874)*** 
STROEu + -0.38E-4 0.32E-4 0.36E-4 

CORRf 
(-0.332) (0.050) (0.853) 

CORRf — 0.0009 0.0061 0.0005 
(0.746) (0.926) (1.157) 

GROWTHi ? -0.0480 -0.4201 -0.0288 
(-0.957) (-1.493) (-1.528) 

\ESit\ + 0.0818 0.1447 0.0262 
(31.829)*** (10.040)*** (27.431)*** 

PNEWn + -0.0013 -0.0061 0.0133 
(-0.296) (-0.240) (7.548)*** 

N 6,447 6,438 6,308 
Adj. R 2 0.166 0.023 0.171 

The numbers in parentheses are t-statistics. 

*** significant at the 0.01 level. 
** significant at the 0.05 level. 

If signs are predicted, one-tailed tests are performed. Otherwise, two-tailed tests are performed. SREi and SPEt 

are ranked and converted into percentiles by (rank - l)/(the number of firms -1). 
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Table 5.7: Rank Regression of the Number of Analysts Following and Other Properties 
of Analysts Forecasts 

Panel A: Rank Regression of the Number of Analysts Following 

Number of Analysts,, = po + fiiSREj + p 2 (SK£i - SPEt) + foSIZEit 

+ $ASTROEit + fcCORRf + ^GROWTHi + £,-,. 

Predicted 
Variable Sign Estimate T-value Estimate T-value 
Intercept ? 0.1603 12.772*** 0.1521 12.098*** 
SREj — -0.0678 -5.737*** -0.0473 -3.880*** 
SREj - SPEt — -0.0797 -6.564*** 
SIZEU + 0.7585 91.508*** 0.7498 89.611*** 
STROEu + -0.0582 -5.266*** -0.0621 -5.633*** 
CORRf — -0.0120 -1.473 -0.0109 -1.344 
GROWTHi ? 0.0614 7.060*** 0.0664 7.630*** 

N 6,447 6,447 
Adj. R 2 0.585 0.587 

Panel B: Rank Regression of the Standard Deviation of Analysts Forecasts 

Standard Deviation,-, = p 0 + foSREi + folSREi - SPEt\ + foSIZEit + faSTROEu 

+ fcCORRf + ^GROWTH + p 7 \ESit \ + foPNEWu + eit. 

Predicted 
Variable Sign Estimate T-value Estimate T-value 
Intercept ? 0.5953 35.945*** 0.5989 34.915*** 
SREi — -0.3303 -23.001*** -0.3306 -23.014*** 
\SRE{ - SPEi\ ? -0.0152 -0.791 
SIZEu ? -0.2051 -22.104*** -0.2058 -22.077*** 
STROEu + -0.0533 -4.335*** -0.0540 -4.382*** 
CORRf — 0.0058 0.640 0.0057 0.633 
GROWTHi 9 -0.0763 -7.822*** -0.0764 -7.826*** 
\ESit\ + 0.3196 30.490*** 0.3195 30.477*** 
PNEV/u + 0.1610 16.639*** 0.1609 16.630*** 

N 6,447 6,447 
Adj. R 2 0.489 0.489 

continued on next page 
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Table 5.7 continued from previous page 

Panel C: Rank Regression of Forecast Error 

Forecast Error* = p 0 + PiSRE/ + P2\SREt - SPEt\ + foSIZEit + faSTROEu 

+ fcCORRf* + ̂ GROWTHi + p 7 \ESt \ + foPNEWu + e*. 

Predicted 
Variable Sign Estimate T-value Estimate T-value 
Intercept ? 0.5204 29.509*** 0.5276 28.893*** 
SRE, — -0.2117 -13.853*** -0.2125 -13.898*** 
\SREi - SPEt\ ? -0.0311 -1.526 
SIZEu ? -0.2075 -20.992*** -0.2088 -21.044*** 
STROEu + -0.0791 -6.044*** -0.0807 -6.143*** 
CORRf — 0.0159 1.642 0.0157 1.629 
GROWTHi ? -0.1199 -11.537*** -0.1199 -11.546*** 
\ESit\ + 0.2531 22.688*** 0.2529 22.668*** 
PNEWu + 0.3155 30.629*** 0.3153 30.616*** 

N 6,438 6,438 
Adj. R 2 0.421 0.421 

Panel D: Rank Regression of Revision Volatility 

Revision Volatility* = p 0 + faSREi + p2\SREi - SPEt\ + foSIZEit + faSTROEu 

+ foCORRf + ̂ GROWTHi + p 7 | £S* | + foPNEWu + s*. 

Predicted 
Variable Sign Estimate T-value Estimate T-value 
Intercept ? 0.4857 33.106*** 0.4923 32.406*** 
SREi — -0.2236 -17.603*** -0.2243 -17.652*** 
\SREi-SPEi\ ? -0.0284 -1.673** 
SIZEu ? -0.3072 -37.453*** -0.3086 -37.443*** 
STROEu + -0.0132 -1.218 -0.0146 -1.345 
CORRf — -0.0071 -0.889 -0.0072 -0.903 
GROWTHi - -0.0673 -7.803*** -0.0675 -7.821*** 
\ESit\ + 0.2289 24.687*** 0.2287 24.665*** 
PNEWu + 0.4237 48.829*** 0.4237 48.831*** 

N 6,308 6,308 
Adj. R 2 0.610 0.610 

continued on next page 
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Table 5.7: continued from previous page 

*** significant at the 0.01 level. 
** significant at the 0.05 level. 

If signs are predicted, one-tailed tests are performed. Otherwise, two-tailed tests are performed. A l l variables are 
ranked and converted into percentiles by (rank - l)/(the number of firms - 1). 

SRE, 
SPE, 

SIZE,, 
STROE,, 
CORRJp 

GROWTH, 
\ESU\ 

PNEW,-, 

smoothness of reported earnings. 
smoothness of pre-managed earnings. 
log (market value of equity at the beginning of the period). 
the standard deviation of return on equity over the previous ten years. 
the correlation coefficient between annual returns and earnings. 
mean of change of earnings per share. 
absolute value of the change in earnings per share deflated by the beginning stock price, 
mean of percentage of new forecasts deflated by the total number of analysts forecasts. 
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Table 5.8: Regression of the Number of Analysts Following by Period and Size 

Number of Analysts* = p 0 + pi£R£/ + fa(SREi - SPEi) + foSIZE* 

+ ^STROEu + fcCORRf + fcGROWTHi + eit. 

Panel A: Period 1987 - 1989 vs. Period 1990 - 1995 

Predicted 1987 - 1989 1990 - 1995 
Variable Sign Estimate T-value Estimate T-value 

Intercept ? -16.4326 -29.335*** -17.8375 -43.273*** 
SREt — -1.8095 -3.577*** -0.0890 -0.253 
SREt - SPEi — -2.7768 -4.430*** -1.5130 -3.347*** 
SIZEu + 4,8910 57.130*** 4.5331 76.601*** 
STROEu + 0.0498 0.924 0.0290 1.407 
CORRf — -2.0941 -6.151*** 0.0802 0.316 
GROWTHi ? 12.1555 0.679 33.1947 3.426*** 

N 2,061 4,386 
Adj. R 2 0.631 0.600 

Panel B: Small vs. Large 

Predicted Small Large 
Variable Sign Estimate T-value Estimate T-value 

Intercept ? -1.1160 -2.617*** -21.4817 -22.904*** 
SREt — 0.2416 0.855 -1.9541 -4 195*** 
SREt - SPEt — -1.9884 -5.853*** -2.0042 -3.099*** 
SIZEu + 1.5255 20.669*** 5.3683 45.340*** 
STROEu + 0.0140 0.974 -0.1158 -1.787** 
CORRf — -0.6054 -2.996*** -0.6416 -2.028** 
GROWTHi 9 5.9078 0.827 -4.0412 -0.224 

N 3,223 3,224 
Adj. R 2 0.388 0.449 

***(**) significant at the 0.01 (0.05)level. 

If the sign is predicted, one-tailed test is performed. Otherwise, two-tailed test is performed. 
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Table 5.9: 2SLS Regressions for the Number of Analysts Following and other Properties 
of Analysts Forecasts 

Systems of simultaneous equations are formed between the number of analysts following (NA) 
and one of the other properties of analysts forecasts (OP) such as the standard deviation, fore­
cast error , and revision volatility of analysts forecasts. As an estimation technique, two stage 
least squares method (2SLS) is used. 

NAit = po + + fcSREi + foiSREi - SPEi) + faSIZEu 
+$5STROEit + peCORR^ + p7GROWTH{ + eit 

and 

OPit = Po + $\NAU + foSREt + p3\SREf - SPEt\ + faSIZEu + $5STROEit 

+$6CORRf + ^GROWTHi + fo\ESu\ + $9PNEWit + eit. 

Panel A : Number of Analysts Following and Standard Deviation of Analysts Forecasts 

Variable 
Predicted No. of Analysts (NA) Std. Dev. (SD) 

Variable Sign Estimate T-value Estimate T-value 

NAit 
_ -0.0026 -2.215** 

SDit + 32.6690 5.993*** 
Intercept -17.7237 -47.246*** -0.0275 -1.309 
SREi — -0.0410 -0.132 -0.0093 -4.378*** 
SREi - SPEj — -2.0672 -5.467*** 
\SRE{ - SPEt ? -0.0045 -1.169 
SIZEu + 4.6008 90.945*** 0.0107 1.959** 
STROEu + 0.0184 0.930 0.19E-4 0.148 
CORRf — -0.4952 -2.428*** -0.0003 -0.216 
GROWTHi ? 28.0555 3.204*** 0.0206 0.329 
\ESit\ + 0.0894 20.021*** 
PNEWu + -0.0001 -0.023 

N 6,447 6,447 
Adj. R 2 0.567 0.136 
Hausman Test (%2 (1)) 14.483*** 6.231** 

continued on next page 
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Table 5.9 continued from previous page 

Panel B: Number of Analysts Following and Forecast Error 

Predicted No. of Analysts (NA) Forecast Error (FE) 
Variable Sign Estimate T-value Estimate T-value 
NAit — -0.0064 -1.061 
FEit + 17.7981 5.117*** 
Intercept ? -18.0400 -39.296*** -0.0578 -0.539 
SREi — 0.1851 0.499 -0.0303 -2.810*** 
SREi - SPEt — -2.1253 -4.933*** 
\SREi - SPEt ? -0.0122 -0.618 
SIZEU + 4.6195 79.151*** 0.0258 0.927 
STROEu + 0.0164 0.731 0.0002 0.257 
CORR™ — -0.5735 -2.463*** 0.0032 0.440 
GROWTHi ? 34.0427 3.382*** -0.2521 -0.787 
\ESit\ + 0.1633 7 1 7 1 * * * 

PNEWu + -0.0034 -0.130 

N 6,438 6,438 
Adj. R 2 0.528 0.022 
Hausman Test (%2 (1)) 23.996*** 1.347 

Panel C: Number of Analysts Following and Revision Volatility 

Predicted No. of Analysts (NA) Revision Volatility (RV) 
Variable Sign Estimate T-value Estimate T-value 
NAu — -0.0009 -2.075** 
RVu + 97.5641 5.897*** 
Intercept ? -18.4177 -42.599*** -0.0079 -1.014 
SREi — 0.2644 0.792 -0.0042 -5.427*** 
SREi - SPEi — -2.1140 -5.478*** 
\SREi - SPEi ? -0.0017 -1.195 
SIZEu i 4.6584 87.223*** 0.0032 1.577 
STROEu + 0.0142 0.715 0.54E-4 1.184 
CORRf — -0.4951 -2 391*** 0.0001 0.190 
GROWTHi ? 28.2563 3.175*** -0.0050 -0.215 
\ESit\ + 0.0289 17.565*** 
PNEWu + 0.0138 7.020*** 

N 6,308 6,308 
Adj. R 2 0.589 0.144 
Hausman Test (%2 (1)) 16.251*** 5.512** 

***(**) significant at the 0.01 (0.05)level. If the sign is predicted, one-tailed test is performed. Otherwise, 
two-tailed test is performed. 
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Appendix 

Long-Window ERC 

The long window unexpected earnings (2.10) and unexpected share return (2.13) can be re­

stated as follows. 

uoxt = ATzt + pvt-i + £dt, 

where A = [p, l ,0 ,0 ,^] r , zt = f s ^ , s r t , s * , E 0 ? , u r ] 7 ' , and 6, = vt -E[vt\£st,dat]. The long win­

dow ERC is calculated in the same way the short window ERC is calculated. 

ERC = cov(urt>uoxt) 
VAR(uoxt) 

A ^ A + a2 + p2 C T2 ' 

where a? = a 2 — a? and Z denotes the variance-covariance matrix for et. Compared to the 

short window ERC (2.17), the long window ERC additionally contains a? terms. In the short 

window ERC, these terms do not appear since the information about the transient sales shock 

is known to investors before the earnings announcement date. 
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