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ABSTRACT 

This study investigates the impact of growth on the value relevance of accounting 

data. Indirect evidence in the contracting literature suggests differences in value 

relevance is negatively related to growth, but to date evidence to empirically document 

the relationship is mixed. In contrast to previous research, this study analyzes the effect 

of growth on value relevance from a security price perspective, using the recently 

developed Ohison model, and uses the analysts' five-year growth in EPS forecast as the 

proxy for growth which fiscuses on growth in terms of value to the investor. This study 

also considers the effect of growth on the persistence of abnormal earnings as well as the 

incremental information content of book value beyond earnings. 

The results provide evidence that the value relevance of accounting data is 

decreasing in growth. These findings are robust to different samples, other growth 

proxies, and controls for size and the lead-lag structure of prices and earnings. The 

evidence relating growth to persistence is inconclusive, suggesting persistence is more 

sensitive to the characteristics of the individual firms which make up each growth 

portfolio than the quality of accounting data. The findings also indicate the incremental 

information content of book value is greater for low growth firms compared to high 

growth firm, fiirther supporting the hypothesis that the accounting data of high growth 

firms does not capture value relevant events as well as the accounting data of low 

growth firms. 
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Overall, this study contributes to the understanding of cross-sectional differences 

in the valuation of securities by providing evidence that growth negatively affects the 

quality of accountii^ information. 
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CHAPTER 1 - GROWTH AND THE RELATIONSHIP BETWEEN FINANCIAL 
ACCOUNTING DATA AND SECURITY PRICES 

1. Introduction 

The research question this study examines is whether the relationship between 

financial accounting data and security price varies cross-sectionally based on the growth 

potential of firms. Substantial research has been devoted to understanding the 

relationship between accounting data and firm value, but to date the evidence regarding 

the effect of growth on this relationship is limited. Early valuation research included 

growth as a component of price and found evidence that it was a significant explanatory 

variable. However, this early research did not attempt to measure the specific impact of 

growth on the relationship between accounting information and price. Indirea evidence 

in the contracting literature implies more "quality" information about firm performance is 

reflected in current period accounting measures for low growth firms compared to high 

growth firms. ^ This belief is derived fi'om the evidence that high growth firms are more 

likely to use security prices rather than accounting measures in their contracts (Smith and 

Watts (1992), Gaver and Gaver (1993)). This finding is consistent with the 

contemporaneous accounting data of high growth firms being less effective at capturing 

the value of firm performance. 

Evidence to empirically document cross-sectional differences in how growth 

affects the quality of earnings information is inconclusive. Two studies examining the 

' I define quality in this paper as the degree of information about firm performance 
captured by accounting data. 
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relationship between growth and the explanatory power of earnings to returns have 

found that the low growth firms' accounting data has a higher level of value relevance 

compared to high growth firms' (Lyon and Schroeder (1992) and Dechow (1995)). 

However, these resuhs are dependent on the choice of growth proxy. In fact, conflicting 

results are found across the studies when using market-to-book (MTB) values as the 

growth proxy. Dechow finds a positive relationship while Lyon and Schroeder 

document a negative relationship between growth and the quality of accounting 

information. 

Regardless of the direction of the above mentioned evidence, drawing the 

inference that growth affects the value relevance of accounting information based on 

earnings-returns studies alone may be premature. Earnings-returns models based on 

one-period returns do not consider the lead-lag structure of prices and earnings. Kothari 

and Sloan (1992) and others provide evidence suggesting prices, on average, lead 

earnings by three periods which indicates that the information in current period 

accounting numbers may have already been reflected in prices changes in an earlier 

period. If the earnings of growth firms are incorporated into prices earlier than those of 

mature firms this alone may explain the higher explanatory power on the earnings-returns 

regression model which includes only low growth firm observations relative to the model 

based on high growth firm observations and may confound measures of value relevance. 

This being the case, the results could be reflecting nothing more than a timing difference 

between high and low growth firms. The mixed results of the previous studies and the 
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question of whether there are dififerences the lead-lag structure of prices and earnings 

across the growth potential of firms leaves the prediction that growth negatively impacts 

the value relevance of accounting information open for further empirical analysis. 

This study contributes to the literature by providing a comprehensive analysis of 

how growth affects the value relevance of summary accounting information (book value 

and earnings). This study differs fi-om others by using the price level valuation model 

recently developed Ohlson (1995). The use of a price level model reduces potential 

problems associated with the issue of the lead-lag structure of prices and earnings, 

associated with the use of an earnings-returns model. This study also uses the analysts 

five-year growth in EPS forecast as the proxy for growth. The analysts' forecast 

theoretically incorporates all accounting and non-accounting information as it relates to 

growth opportunities that increase the value of the shareholder's investment. Measuring 

the increase in shareholder value is consistent with the concept of growth identified in 

the development of both the model and hypotheses. It is not clear that this concept of 

growth is being captured by the other growth proxies based on price and/or financial 

statement data fi'equently observed in the literature.^ 

To test the prediction that the value relevance of accounting information of high 

growth firms will be lower than that of low growth firms, firm-year observations are 

^ A distinction can be made between the growth defined here (the ability to earn above 
normal returns) which increase the value of the investment and expansion (reinvesting or 
obtaining additional financing to invest in projects that earn the required rate of return), 
which represents the firm getting larger in the absence of increased value for the 
investors. 
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sorted into five growth portfolios based on the analysts' growth forecasts. Ordinary 

least squares regression is run on each pool (across firms and time) of observations based 

on the Ohlson model. Empirical evidence is provided supporting the hypothesis that the 

value relevance of accounting data is lower for high growth firms compared to low 

growth firms. Additional analysis shows that neither the lead-lag structure of prices and 

earnings nor systematic size di£ferences across growth can explain the results. 

The use of the Ohlson model also allows the persistence of earnings across 

growth to be tested. Earnings persistence has been examined in the earnings response 

coefBcient (ERC) literature and evidence has been found that growth influences the ERC 

of firms.^ However, the evidence regarding the direction of the relationship between the 

ERC and growth is a fiinction of the proxy for growth. Biddle and Seow (1991) and 

Collins and Kothari (1989) find a positive relationship between growth and persistence 

using the market-to-book (MTB) ratio as the growth proxy. Ahmed (1994) documents a 

negative relationship using an R&D expenditure ratio to proxy growth. 

There are two arguments drawn fi-om the ERC literature that relate to the 

development of the persistence hypothesis. First, it is generally believed that 

conservatism, objectivity, verifiability, and other conventions that underlie Generally 

Accepted Accounting Principles (GAAP) limit the ability of financial accounting data to 

reflect growth opportunities. This reduces the quality of information investors have 

available to make estimations of the permanence of earnings, suggesting high growth 

^ The Ohlson model provides a measure, conceptually similar to the ERC, to examine 
the persistence of earnings (see section 1.3.2 for a discussion of the similarities). 
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firms have lower ERCs. Second, it can be argued that high growth firms will have 

higher persistence in earnings than low growth firms because the investments made in 

earlier periods, but not recorded as assets, are generating returns that naturally flow 

through earnings. This argument however, assumes earnings are an effective signal of 

growth opportunities. If earnings are truly noisy, there may be difficulty in determining 

the level of permanence in earnings surprises. 

The expectations developed here are based on the quality of accounting 

information argument which suggests the persistence measure (the coefficient on 

abnormal earnings) will be lower for high growth firms because earnings are a less 

meaningful measure of firms' value due to GAAP conventions. The evidence found here 

indicates that the coefficient on abnormal earnings is decreasing in growth. However, 

this result is sensitive to the nwc of firms included in the portfolio and choice of growth 

proxy, suggesting other unmodeled factors influence the level of persistence in earnings 

as well. 

Ohlson's model differs fi'om others in the literature in that it includes balance 

sheet information. The question then is whether different information is available fi'om 

book value than found in earnings. Burgstahler and Dichev (1995) suggest that earnings 

and book value are complementary components of firm value, but whether the inclusion 

of book value differs across types of firms is an empirical question. While the Ohlson 

model does not lend itself well to testing the incremental explanatory power of book 

value, additional tests using ad hoc models developed in other areas of the literature are 
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provided. The evidence here suggests the incremental increase in explanatory power of 

book value over earnings is lower for high growth firms compared to low growth firms, 

supporting the overall hypothesis that the information content of accounting information 

is lower for high growth firms than low growth firms. 

This research contributes to the understanding of cross-sectional differences in 

security price valuation by examining how growth affects the relationship between 

accounting data and security price. The results here provide empirical support for the 

inference developed in the contracting literature that growth negatively affects the value 

relevance of accounting information. These findings also provide a benchmark for 

further analysis of the role of economic circumstances in the valuation of firms. Starting 

with the evidence found here, subsequent research may find differences in how other 

accounting or non-accounting information affects the value of high or low growth firms 

that would otherwise be lost in aggregation. In addition, this study differs firom prior 

research in that it uses the Ohison (1995) valuation model. This model has emerged 

fairly recently, and has not been applied extensively in empirical work. Accordingly, the 

results here will also contribute to the evidence on the usefulness and application of the 

Ohison fi^mework in empirical testing. 

1.2 The Valuation Model 
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In this section I briefly discuss the Ohlson (1995) valuation model and where it 

fits within the context of valuation research/ Included in this discussion is a summary of 

the main assumptions and results in Ohlson (199S) that pertain to the contemporaneous 

relationship between accounting information and stock prices. The aspects of the model 

which are most relevant to the development and testing of the hypotheses are 

highlighted. The development of the hypotheses is deferred to the next section. 

1.2.1 A Brief Summary of the Valuation Literature 

Historically, determining the relationship between accounting information and 

security values has been approached fi'om a number of perspectives. Three models that 

have received considerable attention in the accounting Uterature are the discounted 

dividends. Miller and Modigliani (1966), and Litzenberger and Rao (1971) models. 

The discounted dividends model is at the heart of capital markets research and 

serves as the foundation fi'om which other valuation models have been derived. This 

model assumes the price of the firm is the discounted net present value of the firms' 

entire stream of future dividends. The use of the discounted dividends model has been 

relied upon almost exclusively in the earnings-returns literature. Researchers have 

generally assumed cash flows or earnings proxy for the dividend stream, therefore a 

change in price can be associated with a change in earnings or cash flows. Atiase and 

Tse (1986) and Bernard (1995) argue that the major problem in using the discounted 

" For a more complete discussion of this research see Atiase and Tse (1986) and Bernard 
(1989). 



dividends model for price level valuation research, as needed here, is the noise associated 

with measurement of independent values due to ad hoc approaches and difficulty in 

predicting future dividends. 

Miller and Modigliani (1966) (MM) provide an alternate valuation model, 

derived from the basic prenuse of discounted dividends, in which firm value is a function 

of the capitalization of earnings, the tax savings on debt, and growth. In their model 

growth is defined as the ability to earn returns above the cost of capital at a constant 

reinvestment rate. The MM model lends itself well to price level research, although one 

assumption made with this model is that firms are within the same risk class, thus the 

model cannot be applied to a broad cross-section of firms. Litzenberger and Rao (1971) 

(LR) refine the MM model to include firm specific risk. In their model firm value is a 

function of earnings capitalized at the risk free rate, risk (similar to the CAPM measure 

of risk), and the MM growth component. Both models, while producing relatively high 

explanatory power in empirical tests, have focused primarily on the information in 

earnings (income statement) to the exclusion of the information in book value (balance 

sheet).^ Recent empirical evidence in the literature supports the use of both balance 

sheet and income statement information in the valuation of securities (see for example, 

Bernard (1995), Cheng and Hsu (1996), and Ali and Hwang (1996)). This indicates the 

use of a more comprehensive valuation model than the MM or LR models is worthwhile. 

^ Ohlson (1990) shows the use of earnings alone is sufficient to determine price in the 
case of 100% persistence in earnings; book value alone is sufficient in the case of 0% 
persistence in earnings. 
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1.2.2 The Ohlson Model 

Ohison's model differs from others in the h'terature by modeling price as a 

function of both earnings and book values. The model starts with the assumption that 

market value equals the net present value of expected future dividends. 

where: 

Pt = price at time t 

dt = dividends paid in period t 

E{r) = expected return, derived from the CAPM 

(the firm specific subscript / is omitted for simplicity of notation) 

Ohlson incorporates accounting data by relying on the assumption of clean 

surplus accounting. This assumption requires all changes in book value be reported as 

either earnings or dividends.** 

Clean Surplus Relationship: BVt=BVi-\-\-Xt-dt 

where: 

BVt= book value at time t 

^ In the clean surplus relationship, Ohlson indicates that additional capital contributions 
are treated as negative dividends. 

Discounted Dividend Model: 
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Xi= earnings in period t 

Due to the assumption of dean surplus, this model directly captures the summary 

information available in the accounting system using two variables, book value and 

abnormal earnings (earnings above the cost of capital).^ This provides for a more 

comprehensive analysis of the quality of accounting information by allowing for a 

complementary relationship in the two summary accounting measures. 

To eliminate the need to predict a stream of future abnormal earnings, the 

assumption is made that abnormal earnings and other value relevant information external 

to the accounting system satisfy an autoregressive process, as described below. This 

assumption implies current abnormal earnings are sufficient to predict future abnormal 

earnings and that the coefficient on abnormal earnings is capturing persistence of 

earnings. 

^ Violations of clean surplus accounting (CS A) add noise to the abnormal earnings 
variable because they bypass earnings and are recorded directly in the statement of 
retained earnings. However, recent research suggests there is little difference in the 
explanatory power of models in which violations of the CS A are adjusted for in the 
determination of net income (O'Hanlon and Pope, 1996). CSA would further imply 
book values are misstated if book values were generated from a single starting point and 
accumulated strictly following the CSA relation. The method of data collection used 
here draws book value numbers each year from COMPUSTAT, therefore book values 
will not be misstated because they include the effects of violations of the CSA 
relationship. Examples of violations of CSA are foreign currency translation 
adjustments, the excess of the additional pension liability over unrecognized prior service 
costs, certain gains and loses related to marketable securities, and prior period 
adjustments. 
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Linear Information Model: (a) A'," i = coX' + F, 

(b) 

where: 

0),^ are persistence parameters 

S,,S2 are distributed normally with a mean of zero 

^1'= abnormal earnings in period t= Xi- rjB Vt - \ 

= all other information used to predict future abnormal earnings 

rf = risk free interest rate (annualized 3-month t-bill rate) 

Based on the above assumptions, the following model results (see Ohlson (199S) 

for mathematical derivation): 

equation (1) Pt = BVt + a iX" +a2Vi 

This model will serve as the basis for empirical testing. 

1.3 Literature Review and Hypotheses Development 

There is a long stream of literature, dating back to Ball and Brown (1968), which 

documents the relationship between accounting earnings and security returns. It has also 

long been recognized that growth potential plays a role in valuation research. Miller and 

Modigliani (1966) and Litzenberger and Rao (1971) include a finite period constant 
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growth variable in their models, operationalized as growth in assets over the prior four 

years.* The results of their studies and several others show the coefficient on the growth 

term has an intuitively correct sign (positive) and is generally statistically significant (see 

for example Bowen (1981) and Daley (1984)). These earlier studies provide evidence 

that growth is frequently a significant factor in pricing but they do not explicitly try to 

capture the effect of growth on the value relevance of accounting information. 

Recently, there is some evidence related to how a firm's growth opportunities 

impact the overall relationship between finandal accounting data and firm value. In 

addition, there is mixed evidence regarding the effect growth has on the earnings 

response coefiBdent. This section looks at existing research in both the earnings-returns 

and the contracting literature to develop testable hypotheses regarding the role of growth 

in the relationship between accounting data and security prices, the persistence of 

earnings, and the incremental explanatory power of book value beyond earnings. 

1.3.1 Growth and the Explanatory Power of Finandal Accounting Data 

Indirect evidence in the contracting literature implies more "quality" information 

about firm performance is reflected in current period accounting measures for low 

growth firms compared to high growth firms. Evidence to empirically document this 

relationship in the valuation literature is limited and mixed. While the use of accounting 

* Other studies have operationalized the growth variable as 10 year average earnings 
growth, 4 year average sales growth, and 4 year average change in book value with 
similar results. 
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data is not expected to be equivalent across valuation and contraaing, the differences in 

the information content of the accounting data across types of firms is expected to have a 

similar impact on their usefulness to investors under either scenario. 

In the contracting literature. Smith and Watts (1992) suggests contracting 

policies are a function of growth opportunities due to the negative relationship between 

growth and the information content of accounting information. In general, managers of 

high growth firms typically have investment opportunities available to them which are 

unobservable to outsiders and are not recordable under GAAP. In the presence of 

growth opportunities, accounting numbers are assumed to be poor measures of firm 

performance compared to security prices because the impact of managers' current period 

decisions regarding investment opportunities are not accurately measured by the 

accounting system, yet the market capitalizes the expected present value of these 

investments into prices.' In addition the efifea of many investment decisions may take 

several accounting periods to flow through the reported data. Most notably, long-term 

development and exploitation of investment opportunities are unlikely to be completely 

recognized under GAAP measurement of income. 

In studies examining the relationship between contracting choices and firm 

characteristics, the results show the use of stock prices in compensation contracts is 

' There is evidence suggesting the market can see through accounting treatment in the 
setting of the security prices, making security prices a more accurate reflection of firm 
performance (Beaver, 1989). 

For example consider the treatment of R&D. Under GAAP, R&D activity is 
immediately written ofl^ thus it generates unrecorded assets from which future revenues 
are anticipated. 
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increasing in growth and the use of accounting numbers in debt contracts is decreasing in 

growth (Smith and Watts (1992) and Gaver and Gaver (1993))." These results support 

the theory that contemporaneous accounting measures do not capture important 

information about firm performance because they are not relied upon in the monitoring 

of contractual relationships. 

Lambert and Larcker (1987) also document evidence indicating the use of return 

information in lieu of accounting data in management compensation contracts is related 

to a firm's growth. In their study the mix of security returns to return on assets (ROA) 

used in compensation contracts is in part a function of growth, proxied by a latent 

variable representing asset and sales growth. They interpret this finding as being 

consistent with the hypothesis that accounting numbers are less informative of managers' 

behavior compared to security prices. They conclude that security prices are relied upon 

more fi-equently in the contracts of high growth firms because they are more informative 

of manager behavior in the presence of growth opportunities. 

In the literature there is some evidence documenting a difference in the 

explanatory power of earnings to returns across high and low growth firms, but the 

results are inconclusive. Lyon and Schroeder (1992) explicitly test the impact of growth 

" The findings related to the use of accounting based compensation plans is less 
conclusive. The coefficient on growth has been found to be insignificantly positive in 
one study and negative in another. The difficulty in drawing conclusions about the use of 
accounting based measures is confounded by the differences in the incentive 
requirements across firms. Mature firms often have little reason to need incentive 
contracts at all which reduces the probability of finding a positive relationship between 
accounting based contracts and mature firms. 



on the earnings-returns relationship. They sort firms into high and low growth portfolios 

based on average market-to-book value of equity (MTB) ratios calculated over a five to 

sixteen year period (as information is available). In testing alternate specifications of a 

basic earnings-returns model th^ consistently achieve higher explanatory power for the 

portfolio of low growth firms compared to high growth firms. Dechow (1995) finds 

similar results to Lyon and Schroeder when sorting the firms into quintiles based on level 

of accruals. Regressing earnings on returns, she finds that as the explanatory power of 

the model increases across portfolios the value of the growth proxy (R&D to assets) 

decreases. However, she also finds that the MTB value increases across portfolios as the 

explanatory power of the model increases, contrary to the findings of Lyons and 

Schroeder. 

There are also concerns which arise regarding alternate explanations for the 

negative relationship between the quality of accounting information and growth when 

using an earnings-returns model. Studies based on earnings-returns models ignore the 

lead-lag structure of prices and earnings. Kothari and Sloan (1992), Collins, Kothari, 

Shanken, and Sloan (1994), and Bernard (1995) provide evidence suggesting prices, on 

average, lead earnings by three periods. If security price adjustments to factors reflected 

in aiuiual earnings have occurred in prior periods the coefficients on earnings will be 

Lyons and Schroeder run four different models with returns as the dependent variable 
and earnings levels, earnings innovations, and dividends included as independent 
variables in each. Model 1 does not assume a linear structure and has the basic three 
variables, model 2 is similar to 1 but also includes six financial ratios, model 3 is the basic 
model assuming linearity, and model 4 is also linear but includes the six financial ratios. 



biased downward and the explanatory power is understated. If security price 

adjustments are made earlier for high growth firms than for low growth firms this alone 

may explain the observed higher explanatory power on the model for the low growth 

portfolio of firms. This potential timing issue could confound measures of value 

relevance. In addition, Fama and French (1992) document a positive relationship 

between MTB and returns which may also confound the results based on the MTB 

growth proxy. 

Despite the inconclusive evidence in the eamings-retum literature, the link 

between contracting and valuation, which stems fi'om the fact that both activities rely 

upon accounting data as well as other information available to outside parties, suggests 

the inferences drawn fi'om contracting regarding growth and the value relevance of 

accounting data should be supported in a valuation context after controlling for lead-lag 

differences and confounding factors in the growth proxy. Assuming contracts are 

efficient, firms write compensation and debt agreements with the lowest monitoring cost 

to the firm given a desired level of expected benefits. Security prices are a more costly 

monitoring device than accounting numbers because prices are subject to market wide 

noise outside the control of the manager. This noise induces risk on the manger for 

which he needs to be compensated. All others things being equal, differences in costs 

suggest the preference should be to use accounting numbers in contracts.'^ Evidence 

Admittedly, this simple discussion ignores the long-term incentive structure of 
compensation contracts. 
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shows the greater the noise in accounting data, the more likely a firm will use price data 

in contracts (Lambert and Larcker (1987)). 

When firms use a higher cost performance measure, the benefit derived fi'om that 

measure would be expected to exceed the benefits derived fi'om a lower cost metric. To 

the extent firms use security price information in lieu of accounting data, the inference 

can be drawn that information about growth opportunities is reflected in security prices 

although is not captured by contemporaneous accounting measures. This implies that 

there are other sources of information used by investors in the valuation process.'** In 

addition, it is believed that conservatism, objectivity, verifiability, and other conventions 

that underlie GAAP limit the ability of financial accounting data to reflect growth 

opportunities. Therefore, the value relevance of accounting data is expected to be lower 

for high growth firms compared to low growth firms because the financial accounting 

data of high growth firms captures fewer value relevant events. This leads to the first 

hypothesis; 

HI: The explanatory power (r' ) of financial accounting information for 

valuation purposes is negatively related to firm's growth options. 

1.3.2 Growth and the Persistence of Earnings 

There is evidence to suggest the information environment is related to firms size. 
Since high growth firms are generally smaller than low growth firms additional tests to 
control for size are performed (see section 2.5.2). However, because all firms in this 
sample are followed by analysts this issue is likely to be less problematic. 



In this section the relationship between earnings persistence and growth is 

examined. In the Ohison model the coefiBcient on abnormal earnings measures 

persistence in unexpected earnings. In the literature a parallel can be drawn between the 

coefficient on abnormal earnings and the earnings response coefficient (ERC), where the 

ERC measures persistence in unexpected earnings. In the ERC literature the 

approximation of expected earnings includes the use of the random walk and random 

walk with a drift models, as compared to the Ohison model where expected earnings 

equals the required return on assets-in-place (an efficient market expectation). While the 

modeling in the ERC literature and the Ohison model are not equivalent, both methods 

are structured on the same underlying principal of evaluating the permanence of an 

earnings surprise, making comparisons across the literature possible. 

The literature provides evidence that growth influences the ERC of firms, 

although the evidence regarding the direction of the relationship is mixed. Biddle and 

Seow (1991) and Collins and Kothari (1989) find a positive relationship between the 

ERC and growth using an annual returns model to estimate the ERC and market-to-book 

(MTB) value as a proxy for growth. Th^ suggest that high growth firms are more likely 

to have higher persistence in unexpected earnings due to the realization of unrecorded 

growth opportunities. Moreover, they assume earnings signal information about changes 

in above-normal returns on current and future investment opportunities resulting in a 

higher ERC. Recent research shows the MTB ratio has also been demonstrated to proxy 

for other factors such as the firms ability to earn expected returns (Fama and French 

(1992)) and the ability to earn economic rents on their assets-in-place (Ahmed (1994)). 



This suggests a positive relationship between the ERC and MTB ratio is also consistent 

with expected return effects and product market competition.*^ The recent findings of 

Fama and French (1992) and Ahmed (1994) cast doubt on the earlier ERC results. 

Ahmed (1994) documents an inverse relationship between the ERC and growth 

using both returns and price models to estimate the ERC and the ratio of R&D 

expenditures to replacement cost of property, plant, and equipment as the proxy for 

growth.*^ He suggests his use of a non-market based proxy for growth opportunities, 

while still noisy, is less likely to be correlated with other Actors which would confound 

the growth effect. He argues the inverse relationship between the ERC and growth is 

due to the fart that earnings are not very informative of future performance. Accounting 

conservatism by design implies that accountants do not try to measure and incorporate 

the value of growth opportunities into the financial statements (e.g. they write off R&D 

and advertising as it occurs) which increases the noise in earnings, making it difficult for 

investors to use earnings to develop expertations about future performance. 

The two arguments developed in the ERC literature also apply to the 

development of predictions related to the persistence in abnormal earnings measured by 

the Ohison model. First, it is generally believed that conservatism, objectivity. 

For firms with long lived assets, significant measurement error may also be found when 
using the MTB ratio as a proxy for growth. Due to historical reporting, the firms' book 
value can be understated causing low growth firms to be misrepresented as high growth 
firms adding additional noise to the proxy (Smith and Watts (1992)). 

On a related note, Rao (1989) finds that the ERCs of firms undergoing initial public 
offerings (IPOs) are increasing over the life of the firm. Assuming IPOs are associated 
with high growth firms and that these IPO firms move toward a mature stage over time 
would suggest Rao's findings are consistent with Ahmed's. 
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verifiability, and other conventions that underlie Generally Accepted Accounting 

Principle (GAAP) limit the ability of financial accounting data to reflect growth 

opportunities. This reduces the quality of information investors have available to make 

estimations of the permanence of earnings. The lower persistence in abnormal earnings 

for high growth firms would reflect the fact that earnings are a less meaningful measure 

of value relevant events. Second, in a vein similar to Collins and Kothari, it can also be 

argued that high growth firms will have higher persistence in earnings than low growth 

firms because the investments made in earlier periods, but not recorded as assets, are 

generating returns that naturally flow through earnings. However, this latter argument 

assumes earnings are an effective signal of growth opportunities. If earnings are noisy, 

there may be difBculty in determining the level of permanence in an earnings surprise. 

Since accounting conventions limit the amount of growth opportunities being 

measured by earnings, abnormal earnings are likely to be a noisy measure of firm 

performance. Hence, as growth opportunities increase as a percentage of firm value, it is 

expected that abnormal earnings will be less informative. Therefore a negative 

relationship is expected between the coefficient on abnormal earnings and growth. This 

leads to the second hypothesis: 

H2: The coefficient on abnormal earnings will greater for low growth 

firms compared to high growth firms. 



1.3.3 Growth and the Incremental Information Content of Book Value 

By including book value as an explanatory variable, the Ohison model suggests 

the balance sheet offers information about firm value that is not captured by earnings. 

There are two ways to assess the information content of the balance sheet. First, high 

growth firms have a large portion of their value represented by potential investment 

opportunities relative to assets-in-place. In the development of the model, earnings are 

assumed to measure the economic return on assets-in-place. Because growth is defined 

as the ability to earn above normal returns, in the absence of growth opportum'ties a firm 

should earn their required return on their assets. In this case capitalized earnings should 

measure firm value fairly effectively. As growth opportunities represent an increasing 

portion of firm value, earnings capture a smaller portion of firm value. If book value is 

able to measure opportunities not captured by earnings, the incremental explanatory 

power of book value beyond that of eanungs would be increasing in growth 

opportunities. 

Another way to view the value relevance of book value is to consider the quality 

of the information recorded in the balance sheet. Because of the underlying conventions 

of GAAP, potential assets generated fi'om R&D activity or other opportunities will go 

unrecorded. This understates the asset section of the balance sheet making book value a 

less effective measure of firm growth opportunities. This would suggest the incremental 

explanatory power of book value in the valuation model would be decreasing in growth. 

While it is expected that the incremental explanatory power of book value will 

differ across firm growth opportunities, the conflicting effects do not lend themselves to 
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a clear directional hypothesis. Therefore, testing related to the incremental information 

content of book value will be purely descriptive. 
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CHAPTER 2 - SAMPLE SELECTION, EMPIRICAL METHOD, AND RESULTS 

2.1 Introduction 

In this chapter I discuss the sources and method used to select observations for 

inclusion in the sample. After discussing sample selection criteria, descriptive statistics 

on the overall sample and by growth portfolio are presented. The section following that 

details the operationalization of the Ohlson model as required for testing of the 

hypotheses. In the latter portion of the chapter I present the empirical results including 

several sensitivity analyses. The final section of the chapter explores alternate 

explanations of the results found to rule out competing explanations. 

2.2 Sample Seleaion and Descriptive Statistics 

The sample consists of firms with a December 31 fiscal year-end drawn fi'om the 

population of firms with book value, operating asset, total asset, and earnings data 

available on COMPUSTAT." In addition, the firms must have a minimum of two years 

of monthly returns data prior to the sample year on CRSP and five-year growth in EPS 

forecasts on the Institutional Brokers Estimate Services (IBES) database. Figure 1 

provides definitions of the variables used in this analysis and the data sources they were 

drawn fi'om. Firm observations are excluded if th^ have negative book or asset values. 

Observations which lie more than five standard deviations away fi'om their mean are 

Limiting the sample to calendar year-end firms is imposed to avoid differences in the 
investment opportunities and firm attributes which can be influenced by differing 
economic circumstances over time. This is relevant in the sensitivity analysis which 
includes dummy variables by year to control for cross-correlation effects. 



excluded as outliers. The final sample consists of 6,164 firm-year observations during 

the 1981-1995 period. 

Panel A of Table 1 reports descriptive statistics on the final sample. The sample 

consists of firms traded on the NYSE/AMEX stock exchanges, with an average book 

value of S1.016 billion. The mean risk level of the firms, as measured by beta, is slightly 

below market average (1.000) at 0.947. The average firm is expected to experience 

growth in EPS over the next five years at a rate of 13.7%, with a range of-11% to 45%, 

and market values are more than twice the book value, consistent with the expectation 

that these firms will experience future growth. 

Panel B of Table 1 provides mean values for several variables by growth 

portfolio. The portfolios are determined by ranking each observation on the analysts' 

five-year growth in EPS forecast and dividing the observations into five groups with 

fairly homogeneous growth prospects. This method of sorting observations allows 

yearly observations of any particular firm to move fi'om one portfolio to another if 

analysts revise long-term growth in EPS expectations. 

The patterns observed in the growth portfolios are consistent with the commonly 

held belief that high growth firms are smaller and riskier than low growth firms. The 

average size of the low growth firms, as measured by book value or total assets, is 

approximately four times greater than that of high growth firms and the average level of 

risk (beta) increases monotonically fi'om low to high growth firms (0.820 to 1.155). In 

addition, the earnings of low growth firms are three times as great as that of high growth 

firms. This implies high growth firms are able to generate a higher return on their asset 



base, consistent with higher risk. Both the MTB value and analyst growth forecasts are 

increasing across portfolios, from 0.97 to 4.78 and 7.17% to 22.40% respectively. 

Univariate t-tests confirm the differences in analysts forecasts, MTB, earnings, book 

value, beta, TA, and leverage are statistically significant between the low and high 

growth portfolios. In addition, the difference in these variables are generally significant 

between adjacent portfolios, with the exception of the leverage variable. 

The mean values of eight other growth proxies, shown in Table 2, also exhibit a 

fairly wide range of growth potential. Univariate t-tests indicate each of the growth 

proxy measures are significantly different between adjacent portfolios. This suggests the 

sample selection procedure, by choosing primarily large firms followed by analysts, has 

not biased the sample against selecting firms with a range of growth opportunities. 

Table 3 details the industries that make up the sample. There are 62 two-digit 

SIC codes represented in this sample. The three most frequently observed broad 

industry groups within each portfolio are identified in Table 2. The Foods and Kindred 

Products, Chemicals and Pharmaceuticals, Manufacturing, and Transportation Industry 

groups are fairly evenly represented across growth portfolios. Mining, Oil and Gas, and 

Utilities are concentrated in the lower growth portfolios (one and two), while 

Construction, Wholesalers, Financial Services, and Other Services are observed most 

frequently in the higher growth portfolios (four and five). 

2.3 Empirical Method, Model, and Variable Descriptions 
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Firms are sorted into five growth portfolios based on analysts' forecasts (IBES). 

To maintain consistency with the model and the hypotheses development growth should 

be measured in terms of added value to the investor The initial tests use the analysts' 

forecast as the proxy for growth, rather than growth proxies derived from security prices 

and/or accounting data (e.g. MTB ratios, price/earnings ratios, R&D ratios, etc.). In 

theory, the analysts' forecast captures expectations of how investor value will increase, 

while it is not clear that the other common growth proxies have the ability to reflect 

future growth that will translate into increased investor value by using historical 

accounting data and/or prices. In addition, the analysts' forecast is capturing all 

information, accounting and non-accounting, used to assess firm potential. By 

incorporating a broad scope of information the forecasts should be a more 

comprehensive proxy for growth than one based on accounting data alone. While this 

broad set of information should also be compounded into price, meaning price/earnings 

or MTB ratios should encompass the same information set, the absence of recorded 

accounting data as a component of the IBES proxy can reduce bias and noise related to 

systematic differences in accounting procedures. These potential differences are more 

difficult to control in testing. 

Within each portfolio ordinary least squares (OLS) regression is estimated for the 

pool of firms using the Ohison model (described in Section 1.2) as the basis for testing. 

Ohlson's model; equation (I) Pt = BVt + aiX," -haiV, 



To operationalize this model several adjustments are made. First, in this model 

all variables are observable except the vector of "other^ variables, V. Ohlson (1995) 

provides no guidance related to defining specific "other" variables to be included in the 

model. Because the expected value of V is zero, by virtue of the LIM assumption, this 

variable can be excluded fi'om the model. If this assumption is violated, the exclusion of 

value relevant variables can have significant ramifications. Kothari and Zimmerman 

(199S) indicate that the exclusion of variables that explain variation in prices can lead to 

a correlated omitted variable problems. They propose that the potential bias from 

omitted variables is especially problematic in price level studies. " In an attempt to 

mitigate this problem, the approach followed here allows the average effect of other 

information to be nonzero in any particular year by including an intercept term which 

represents the mean of V. This modification should not alter the fiindamental 

specification of the Ohlson model because the intercept coeffident should be insignificant 

if the other information is truly zero on average. 

The second change made to operationalize the model is the inclusion of a 

coefficient on the book value term. The inclusion of the coefficient relaxes the strict 

assumption that the true economic value of the firm is recorded in the balance sheet and 

allows the multiplier to vary across portfolios. 

IS • • Kothari and Zinunerman suggest the use of a returns model is less likely to suffer this 
econometric problem. But, by using the levels method the advantage of including book 
value to capture complementary effects on price are gained and some of the problems 
associated with the lead-lag structure of prices and earnings are avoided. 



There are also changes to note related to specific variables included in the model. 

Kothari and Zimmerman (1995) indicate the use of a price model in lieu of a returns 

model is subject to heteroscedasticity problems which distorts the standard errors 

associated with the independent variables and leads to inaccurate t-statistics on the 

coefficients. Because heteroscedasticity is often related to size, all data is collected on a 

per share basis to mitigate this problem. In addition, the White method is used to adjust 

the standard errors to correct for any remaining noise." 

In the theoretical model, Ohison calculates abnormal earnings using the risk-free 

rate as the required rate of return. However, in empirical testing the use of the risk-free 

rate may be a limiting factor of the model because it does not permit the cost of capital 

to reflect any compensation for the inherent risk in equity securities or firm specific risk. 

Ohison indicates the incorporation of risk above the risk-free rate can be done by simply 

replacing the risk free rate with a firm specific cost of capital rate. In this study, the 

expected return of each security is formulated from the capital asset pricing model 

(CAPM) as the sum of the risk-free rate and the product of beta and the expected market 

premium. The risk-free rate is the annualized three month T-bill rate, beta is estimated 

using the Fama and French (1992) methodology (discussed below), and the market 

premium is the equity risk premium estimate reported by Ibbotson and Assodates in 

Miller and Modigliani (1966) observe that the standard deviation of the error term is 
approximately proportional to the size of the firm. Another alternative is to deflating the 
model by book value, size or total assets to reduce the heteroscedasticity problem. This 
method is not used here due to the difficulty it introduces in the interpretation of the 
coefficients. 
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Stocks, Bonds, Bills and Inflation 1995 Yearbook. The equity risk premium is calculated 

as the arithmetic mean return of large company stock less the risk-free rate. This value is 

the amount which should compensate investors for taking on risk equal to the risk on the 

market as a whole. 

To reduce noise associated with estimating beta for each firm using the market 

model, the Fama and French (1992) method is employed which assigns a weighted 

average beta to each firm within a size-beta portfolio. The first step in this procedure is 

to calculate pre-ranking betas for all firms available on CRSP for any given year. These 

betas are estimated using 24 (minimum) to 60 monthly returns (as available) in the five 

years prior to year t. Firms are then assigned to ten portfolios based on size within each 

year. Next, within each size portfolio firms are further sorted into ten portfolios based 

on pre-ranking betas. Within each size-beta portfolio weighted average betas are 

calculated by weighting each firm specific beta by total capitalized value of the firm. The 

average beta is assigned to each firm within the portfolio. The sum of these changes 

result in the following model: 

equation (2) Pt = a a -k- a \BVt •¥ a iXt° + ut 

where: 

Xt'- abnormal earnings in period t = Xt-rSVf-\ 

ri = firm specific cost of capital = r/ + fi(rm-rr) 



The dependent variable, security price, was drawn fi-om the CRSP database as of 

three months after the fiscal year-end. The use of a three month lagged price allows for 

information in armual reports to be released and impounded in security price. However, 

the trade-oflf made by using the three month lag in security price is that the lagged price 

can add noise to the dependent variable because other information released during the 

first quarter of the year will also be incorporated into prices.^ Book values and earnings 

are drawn fi-om COMPUSTAT as defined in Figure 1. 

2.4 Results 

Equation (2) was used to run ordinary least squares (OLS) regressions for each 

portfolio of observations to test the impact of growth on the value relevance of financial 

accounting data. To test Hypothesis I, the coefficient of determination (adjusted r" 

statistic) is of primary interest, with higher values expected on the low growth portfolio 

compared to the high growth portfolio. As Panel A of Table 4 indicates there are 

differences in the explanatory power of the accounting information for security prices 

across high and low growth firms in the expected direction. Portfolio one (low growth) 

^ The SEC requires that firms file their 10-K within 90 days of their fiscal year end. 
Fama and French (1992) indicate that on average 19.8% do not comply. Stice (1991) 
finds that 75 percent of the 10-K filings in his sample are made within one day of the 
statutory limit and the median lag between year end and the WSJ announcement of 
earnings is 102 days (Stice's sample is primarily small firms of which approximately 25 
percent are followed by analysts). He also reports that in discussions with NYSE and 
AMEX officials they have indicated that no routine penalties are imposed for marginally 
late disclosures. Using a longer post year-end window would allow for the late firms' 
information to be publicly available, but the tradeoff is the additional noise in the stock 
price related to subsequent information being incorporated into price. 
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has an adjusted of 0.S79S, while portfolio five (high growth) has an adjusted r' of 

0.3 S65, consistent with the prediction that the explanatory power of finandal accounting 

information is negatively related to a firms' growth opportunities. 

To test Hypotheses 2 the coeffident on abnormal earnings is compared across 

por t f o l i o s .  F r o m  P a n e l  A  o f  T a b l e  4  w e  s e e  t h e  c o e f i B d e n t  o n  a b n o r m a l  e a r n i n g s  { f i  2 )  

decreases fi'om 1.07 on portfolio one to 0.71 on portfolio five. This finding is consistent 

with the prediction that the value relevance of abnormal earnings is decreasing in growth. 

Contrary to expectations, the results in Panel A show that the coeffident on abnormal 

earnings is not decreasing monotonically across portfolios. It decreases fi'om portfolio 

one through four as expected, then increases in portfolio five. 

One possible explanation for this result is that the differences in the coefiBdents 

are driven by the dispersion of industries across portfolios. Industry spedfic accounting 

practices and economic factors that affect industries dififerently may play a role in 

influendng investor's beliefs and perceptions about the permanence of earnings. Many 

industry groups are not uniformly distributed across portfolios. The primary industry 

across all portfolios is Manufacturing, while the secondary is Utilities for the lowest 

growth portfolio. Other Services for the highest, and Food and Kindred Products for the 

middle three portfolios. Individual industry analysis reveals that the coefficient on 

abnormal earnings for Manufacturing and Food and Kindred Products is similar at 0.467 

and 0.6S respectively, but the coefficient is highly insignificant for Utilities and significant 

at 1.12 for Other Services. Because the coefficient on Other Services is naturally higher. 
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this would increase the average coefiident in portfolio five, leading to the observed 

result. 

To determine whether the findings in Panel A are driven by an industry effect, the 

model is run again using only industries whose observations are uniformly distributed 

across portfolios (Foods, Chemicals, Manufacturing, and Transportation). This reduces 

the sample size from 6,164 to 3,843 observations. The results reported in Panel B of 

Table 4 exhibit the same decreasing pattern for overall explanatory power from the low 

to high growth portfoUo as the primary results, suggesting robustness of Hypothesis 1 to 

different samples of firms.^' Further, the coefficient on abnormal earnings is fairly similar 

across all portfolios. This implies the persistence in abnormal earnings is more likely to 

be driven by the industries that make up the portfolio than growth potential. Thus, the 

conclusion can be drawn that Hypothesis 2 is not robust to different samples. 

To evaluate the proposition that differences in the incremental information 

content of book value exist across growth, the increase in explanatory power of a model 

due to the inclusion of book value over a model which excludes book value is 

determined. Two additional models are introduced to perform this test because the 

To assure the results are not related to the requirement that firms be followed by 
analysts to be included in the sample, two other samples of firms were drawn and sorted 
into portfolios based on six other growth proxies (MTB, MTBA, RD/A, EP, and two 
proxies derived from factor analysis). The first sample includes 7,505 observations from 
firms traded on NASDAQ or OTC. The explanatory power is generally decreasing for 
all growth proxies except EP. In the other sample of 12,871 observations from firms 
traded on the NYSE/AMEX exchanges the explanatory power is generally decreasing 
for all growth proxies except Factor One. No discernible pattern is exhibited on the 
coefficient on abnormal earnings in either sample. 
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Ohison model does not lend itself to testing of this nature. Using the Ohlson model to 

would require regressing abnormal earnings (a change variable) on price (a levels 

variable). Intuitively this is essentially equivalent to regressing unexpected earnings on 

price which is di£Bcult to interpret.^ To measure the incremental explanatory power of 

book value the following two models will be relied upon for testing: 

equation(3) Pt = ao^a\X +& 

equation(4) Pt = fixXfiiBV 

The results reported in Table S indicate the increase in explanatory power of the 

model in equation (4) over the model in equation (3) is 96% for low growth firms 

compared to 11% for high growth firms. This finding is consistent with the information 

content of book value for high growth being of lower quality than the information 

content of book value for low growth firms. Since the overall explanatory power of 

financial accounting data is lower for high growth firms, it is not unexpected that the 

incremental explanatory power would be lower as well.^ 

^ The convention in the literature when using unexpected earnings as an explanatory 
variable would be to use returns as the dependent variable. 
^ The difference in the pattern of explanatory power may be attributed to the fact that 
the ad hoc model specified in equation (4) double counts current period earnings where 
the Ohlson model does only to the extent earnings differ fi-om the required return on 
book value. Note also these models use earnings rather than abnormal earnings as an 
explanatory variable. The use of the latter controls to some extent for risk and size 
effects making comparisons across these models and the Ohlson model difficult. 
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2.4.1 Sensitivity Analysis - Controlling for Cross-Correlation 

The use of pooled cross-sectional data can potentially overstate the significance 

level of coefficients due to cross-sectional dependence in the regression residuals 

(Bernard (1987)). An additional test where dummy variables by year and industry 

groups are included in the model is performed to ensure the inferences made in the 

previous section are robust with respect to these problems. The inclusion of dummy 

variables allows for cross-sectional variation in the mean of the disturbance term across 

industries and with time. 

The results shown in Panel A of Table 6 suggest the inclusion of dummy 

variables leads to a slight increase in the explanatory power of each portfolio. The 

significance levels on the coeffidents on book value are slightly larger and the 

coefficients on abnormal earnings are marginally lower in the first four portfolios with 

slightly lower significance levels. The coefficients remain essentially unchanged for 

portfolio five. Overall, the tenor of the results is essentially the same as the results found 

in Panel A of Table 4 indicating potential cross-correlation problems have not affected 

the conclusions drawn in the primary tests of the hypotheses. 

2.4.2 Sensitivity Analysis - The Risk-Free Rate 

Ohlson (1995) argues the modification of the valuation model to incorporate firm 

specific risk derived fi'om the CAPM introduces no analytical or technical problems in 

the application of the model for empirical testing, although in his opinion it lacks 

theoretical appeal. In particular he questions where the firm specific risk originates fi'om 



(e.g. does it depend on some risk inherent in earnings, book value, dividends, etc.) as 

well as how the presence of risk would necessitate adjustments to the underlying 

assumption of the theoretical model. In either case he suggests the adjustment is purely 

ad hoc and unnecessary. 

To ensure the inclusion of firm specific risk does not influence the findings 

reported in Panel A of Table 4, OLS regressions were run for each portfolio where the 

risk-fi-ee rate is used as the required return across firms, as originally defined by Ohlson. 

The results reported in Panel B of Table 6 suggest a small improvement in the 

explanatory power of the model across all portfolios. The coefficients on book value 

and abnormal earnings exhibit the same patterns as found in Panel A. of Table 4. The 

coefiQcients on abnormal earnings are larger when the risk-free rate is used to determine 

"normal" earnings. The larger coefficient may be attributed to a more conservative 

benchmark rate used to calculate expected earnings which requires an increase in the 

multiple applied to reported abnormal earnings. These results indicate firm specific risk 

or noise in the estimation of beta is not driving the inconsistent pattern on the abnormal 

earnings coefficient, although the noise may be reducing the explanatory power of the 

model. Overall, these findings are consistent with the inferences made based on the 

original model reported in Panel A of Table 4. 

2.4.3 Sensitivity Analysis - Alternate Growth Proxies 

Analysts' growth forecasts (IBES) are one possible proxy for growth, other 

common proxies for growth in the literature are the market-to-book value of equity 



(MTB) ratio, market-to-book value of assets (MTBA) ratio, R&D expenditures deflated 

by assets (RD/A) or sales (RD/S), capital expenditures deflated by assets (CAP/A) or 

sales (CAP/S), the earnings-price ratio (EP), and the ratio of property, plant, and 

equipment to firm value (PPEAO- Figure 2 provides definitions and data sources for the 

alternate growth proxies used in this analysis and Table 2 gives mean values of each 

growth proxy across the five portfolios. Univariate t-tests indicate the differences in 

growth proxies across portfolios are significant at traditional levels. The primary 

difference between the IBES measure and the other eight proxies for growth is that the 

former encompasses all information analysts use to form expectations about future 

performance of the firm while the latter are based in part, and in some cases entirely, on 

information recorded in the accounting system. This often limits the scope of the 

information set they are able to capture regarding investment opportunities. 

All growth proxies except PPEA^ and EP should be positively related to each 

other. The PPEA'^ and EP should be inversely related to all other growth proxies, but 

positively related to each other. The correlations found in Panel B of Table 2 show the 

IBES growth proxy is significantly correlated with all other growth proxies in the 

expected direction. This indicates the eight other growth proxies capture at least some 

subset of the IBES measure information set. In general, the other growth proxies are 

also significantly correlated with each other. However, six of the thirty-six correlations 

are insignificant and an additional three are significant but in the opposite direction than 

expected. The former are the correlations between MTBA and RD/A, RD/S, CAP/A, 

CAP/S; MTB and CAP/S; and PPE/V and EP. The latter are the correlations between 



CAP/A and EP; PPEA/^ and CAP/S; and PPEA/^ and CAP/A. This indicates the growth 

proxies are not all capturing the same dimensions of the investment opportunity set of 

the firms. In addition, the frequency that the capital expenditure proxies are insignificant 

or are significant but in the wrong direction also indicates CAP/A or CAP/S may not be 

a good choices for a growth proxy. 

Pooled regressions were run where each of the other growth proxy measures 

were used to sort firms into portfolios as a test of the sensitivity of the hypotheses to the 

proxy for growth. The results, found in panels A-H of Table 10, differ somewhat 

depending on the growth proxy used to sort firms into portfolios. In all cases except 

CAP/S the explanatory power on the low growth portfolio is greater than the 

explanatory power on the high growth portfolio which lends support to Hypothesis 1. 

However, there is not a monotonic decrease in explanatory power across the five 

portfolios for each of the growth proxies. In general, there is a decreasing pattern in the 

adjusted for the MTBA, EP, and PPE/V proxies. For the MTB proxy the first four 

portfolios have similar explanatory power then the explanatory power decreases in 

portfolio five. A decrease in explanatory power followed by an increase in explanatory 

power in the highest (or two highest) growth portfolios is observed in the results using 

the RD/A, RD/S, CAP/A, and CAP/S proxies. These findings may indicate that the 

nature of the relationship is changed by deflating by assets or sales or that these proxies 

are not valid indicators of growth.^* Kallapur and Trombley (1997) find evidence to 

Deflation of R&D and Capital expenditures is done to reduce size effects. Larger 
firms naturally have the ability to spend at higher levels although may not be investing as 



suggest that RD/A and RD/S are not related to realized future growth. In addition, from 

the correlation analysis CAP/A and CAP/S stand out as being unrelated or inversely 

related to other growth proxies. This evidence cast doubt on the effectiveness of using 

R&D or capital expenditure ratios as growth proxies. 

In Panels A-H, the coefiident on abnormal earnings increases when the MTB or 

MTBA is used as the growth proxy, which is consistent with the findings of Collins and 

Kothari (1989) and Biddle and Seow (1991) although is opposite of that predicted by 

Hypothesis 2. There are no consistent pattern in the coefficient on abnormal earnings for 

the other growth proxies. This suggests the coefficient on abnormal earnings is highly 

sensitive to the choice of growth proxies and how it affects the sorting of firms into 

portfolios, hindering any broad conclusions about growth and its afifect on the 

persistence of abnormal earnings. 

One possible explanation for the differences in the results across growth proxies 

relates to the strength of the correlations. While the correlations are generally significant 

they are fairly low. The low correlation levels may indicate that each proxy is a limited 

measure of the investment opportunity set of the firm. To capture the common 

dimension among the growth proxies, factor analysis is also performed to isolate the 

underlying construct(s) that is common to all measures of growth. This procedure 

much percentage wise as smaller firms. Deflation may be problematic to the extent that 
there is a relationship between the deflator and variables in the model. The results using 
undeflated R&D expense as the proxy to sort firms into portfolios indicate the 
explanatory power is decreasing across portfolios one through four then increases 
slightly in five, although the is larger for portfolio one than for portfolio five. The 
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creates one (or more) common factor(s) that can be used as a growth proxy(ies) in this 

analysis. 

The IBES forecast, MTBA, MTB, R&D expenditures, capital expenditures, 

PPEA^, and EP were used to determine common factor(s) using the factor analysis 

procedure. The use of R&D expenditures and capital expenditures in lieu of both RD/S 

and RD/A as well as CAP/S and CAP/A was done for two reasons. First the inclusion of 

both R&D and capital expenditure ratios would introduce redundancies and cause 

increased loading on those two dimensions. Second, the use of undeflated variables 

reduces the possibility of picking up any intercorrelations due to systematic patterns in 

the deflator. ^ The results of the factor analysis suggest two common factors explain 

more than 50% of the intercorrelations among the individual measures. Factor One 

explains approximately 33% of the conmiunality, loading heavily on the MTBA, MTB, 

PPEA'^ (negative), and capital expenditures (negative). Factor Two captures nearly 18% 

of the communality and loads heavily on MTBA, PPEA^, capital expenditures. These 

two factors are used as additional growth proxies to sort firms into growth portfolios. 

Panel A of Table 8 reports the findings based on sorting firms according to 

Factor One. Using this dimension there is very little difference in explanatory power 

across portfolios one through four, but then the explanatory power decreases in portfolio 

five. One explanation for this result may be related to the range of average values for 

results found using capital expenditures show an increase in explanatory power across 
portfolios. 
" The results are essentially equivalent using RD/A and CAP/A in the factor analysis 
rather than undeflated values. 



each of the additional proxies. In Panel A of Table 2 we see that within the first four 

portfolios the difference in mean values, while statistically significant, if fairly small. In 

the highest growth portfolio the average value is considerably greater in magnitude. The 

tighter range within the first four portfolios may be dominating the first underlying 

growth construct, making the growth proxies appear to be very similar across the four 

portfolios resulting in explanatory power that is also very similar. In Panel A of Table 8 

it is also noted that the coefficient on abnormal earnings is generally increasing across 

portfolios (with the exception of portfolio 4). This result is similar to the findings in 

Panels A and B of Table 7 where the MTB and MTBA ratios are the proxy for growth. 

Given Factor One loads heavily on these two measures this findings is not unexpected. 

In Panel B of Table 8, the observations are sorted into portfolios based on the 

Factor Two. For this proxy, the explanatory power of the model is decreasing across 

portfolios, consistent with the results in Panel A of Table 4, supporting Hypothesis 1. 

However, the coefficient on abnormal earnings increases from portfolio one to four then 

decreases in portfolio five. This pattern is the opposite of that found in Panel A of Table 

4 and inconsistent with Hypothesis 2. In summary, the evidence found using the two 

factors that summarize the underlying dimensions common to all the growth proxies 

suggest there is support for Hypothesis I, but not Hypothesis 2. 

These findings related to growth proxies derived from factor analysis, along with 

those using the individual growth proxies indicate that the coefficient on abnormal 

earnings, which is a function of persistence, is sensitive to the mix of firms that make up 

a particular portfolio. There is also fairly consistent evidence that the overall explanatory 
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power of the lowest growth firms is greater than the explanatory power of the highest 

growth firms across both the individual growth proxies and the factor analysis measures 

indicating the ^ure to reject Hypothesis I is fairly robust to different measures of 

growth. 

2.5 Additional Tests 

In this section alternate explanations for the results found in the previous sections 

are explored. Potential differences across portfolios in the lead-lag structure of prices 

and earnings, systematic differences in size across portfolios, and the use of the Feltham-

Ohlson (1995) model to control for conservatism are tested. 

2 5.1 Test of the Lead-Lag Structure of Prices and Earnings 

As discussed earlier, the studies which examine cross-sectional differences in the 

earnings-return relationship may be limited in their ability to single out the effect of 

growth because th^ rely upon models that use one period returns as the dependent 

variable. While the objective is to measure the ability of accounting data to 

contemporaneously reflect the markets expectations of firm performance, their findings 

are potentially distorted by the lead-lag structure of prices and earnings. To the extent 

that information in earnings is discovered by the market in previous periods, thus not 

included in the return interval, the coefficient on earnings and explanatory power of the 

model are biased downward. If there are cross-sectional differences in the lead-lag 

structure of prices and earnings across growth opportunities, inferences about the 
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relevance of accounting information cannot be clearly made based on earnings-returns 

studies alone. 

Using a price level model in the tests presented above partially controls for the 

lead'lag structure of prices and current earnings because the dependent variable includes 

all information known by the market regarding current earnings, regardless of the period 

in which it was discovered. However, the question still remains as to whether the lead-

lag structure of prices and earnings differs across growth opportunities because neither 

the return nor price model include explanatory variables to capture expectations about 

future earnings which are reflected in prices and returns.^'' The method described in 

Kothari and Sloan (1992) will be employed to test for cross-sectional differences in the 

lead-lag structure of prices and earnings to ensure that the inferences drawn in earlier 

seaions are not merely a result of systematic lead-lad structure differences. 

To approximate the appropriate lead-lag structure, estimates of the price-

earnings relation are made using annual earnings as the explanatory variable and a series 

of return measurement intervals as the dependent variable. The measurement intervals 

tested will include one to four year leading time periods.^^ The model is as follows; 

equation (5) Pt! Pt-v = yo + yx^Xtl u, 

^ Longer (shorter) lead-lag relationships will generate lower (higher) explanatory power 
due to the potential omitted variables. 
^ The inclusion of additional leading periods reduces the sample size of firms. Kothari 
and Sloan find very little incremental value by including additional periods beyond the 
fourth leading period. Therefore, to retain as many observations form the original 
sample as possible and still achieve meaningful results, the leading time period is limited 
to four years. 
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where r = 1 -5 

All finns from the original sample that have at least five consecutive earnings and 

returns observations are included. This restriction reduces the sample from 6,164 to 

S,231 observations. These observations are assigned to five growth portfolios based on 

the original classifications made using the IBES growth forecasts. Within each portfolio 

pooled time-series, cross-sectional regressions are estimated.^ By including leading 

period returns (r >1) overlapping return observations are included and the regression 

errors become serially correlated. Under these conditions ordinary least squares 

regression estimates are inefficient. To reduce the serial correlation in the residuals, the 

generalized least square regression procedure is employed. In addition, cross-sectional 

variation can overstate standard errors therefore a series of dummy variables by year are 

included to control for this efiect. 

To determine the appropriate return window, capturing when earnings are 

reflected in prices, the change in the coefficient on the price relative variable is examined. 

This coefficient is a measure of the market's view of the permanence of earnings and 

should theoretically equal (l+l/r), where r is the firm specific rate of return. Therefore, 

increases in the coefficient suggest leading-period returns are as important as 

contemporaneous returns in terms of their sensitivity to annual earnings changes. 

^ Despite potential econometric problems, Kothari and Sloan (1992) find essentially 
equivalent results running time-series regressions as they do using a pooled time-series 
and cross-sectional method. 



From the results reported in Table 9, the inference can be drawn that the 

coefficient on earnings is more sensitive to the initial inclusion of leading periods for 

middle to low growth firms compared to high growth firms, implying the use of a one 

period return window would capture less information for low growth firms than high 

growth. B^ond the inclusion of a single leading period there does not seem to be any 

systematic behavior in the changes on the price relative coefficient that would explain the 

results presented above. At the most, it could be argued that the leading period of the 

portfolio of low growth firms (I) is one period shorter than the other four portfolios, but 

the effect of the difference is minimal since the increase in the coefficients is fairly small 

when including the fourth leading period bQ^ond that captured by including the third 

leading period. The conclusion can be drawn that the main results in this study are not 

driven by the lead-lad structure of prices and earnings. 

While the results in this section are not indicative of systematic differences in the 

lead-lag structure of prices and earnings as a function of firm's growth opportunities, 

further research in this area needs to be done before substantial conclusions about cross-

sectional differences in the lead-lag relationship are drawn. Still, it appears that the use 

of a price model to control for timing differences increases the confidence with which 

inferences regarding the relevance of accounting information are made. 

2.5.2 Test of a Size Effect 

The tests in this section assess whether the observed difiTerences in the 

relationship between accounting data and security prices are the result of systematic size 
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dififerences across the portfolios of firms. As seen in Panel B of Table 2 there are 

systematic dififerences in size across growth portfolios. Low growth firms have an 

average book value and average total asset value approximately four times larger than 

high growth firms and earnings are nearly three times larger. 

Empirical work in accounting suggests size may be an important conditioning 

variable when testing the information content of accounting data as it relates to security 

prices.^ Size is often related to the information environment, where large firms are 

expected to have more information available to investors. Because more information is 

available for large firms and low growth firms are generally larger, size may explain the 

higher explanatory power on the low growth portfolio. 

To test whether growth has explanatory power beyond firm size, firms are first 

sorted into three portfolios based on total assets. Univariate t-test indicate the 

dififerences in size across these three portfolios are statistically significant. The absence 

of dififerences in explanatory power for equation (2), as observed in Panel A of Table 10, 

^ In a similar vein, industry membership has been found to capture similarities in firm 
behavior. For example, Biddle and Seow (1991) document differences in ERCs across 
industries. There are two problems that arise when doing industry specific analysis. The 
first is defining meaningful industry groups without severely limiting the sample size. 
The second is that within industries there is often little variation in growth. Many 
industries are characterized as being either low growth (e.g. utilities) or high growth 
(e.g. services or software). Tests based on the broad industry classifications defined in 
Table 3 indicate there are difiTerence in how well accounting information explains security 
prices across growth within industries. For ten of the eleven broad industry groups the 
explanatory power of the low growth firms is greater than the high growth firms, 
supporting Hypothesis I. However, it is generally not the case that the explanatory 
power is decreasing in a strictly monotonic fashion. In terms of the second hypothesis, 
there does not appear to be any systematic pattern in the coefficient on abnormal 
earnings within industry groups when conditioning on growth. 



suggest growth is not just capturing a size phenomenon. In fact, within each size 

portfolio the average analyst growth forecast decreasing from 15.8% for small firms to 

11.7% for large firm. While these differences are significant, the actual range of 

expected growth values is similar across groups.^" This implies size and growth are not 

entirely synonymous. 

The results in Panel A of Table 10 also indicate that the coefficient on abnormal 

earnings is increasing from small to large firms and for the largest firm is of significantly 

greater magnitude than the coefficients observed in Panel A of Table 4. Since the 

dispersion of growth potential is fairly wide within each portfolio, this result may suggest 

size is positively related to the coefficient on abnormal earnings. 

Further partitioning of each size portfolio into three portfolios based on growth 

provides evidence of value relevance differences associated with growth b^ond size 

differences. The findings in Panels B and C of Table 10 suggest that there are 

differences in the explanatory power of the model across growth portfolios in the 

smallest and middle third of firms in the expected direction, consistent with Hypothesis 

1. For these two groups of firms the coefficient on abnormal earnings monotonically 

decreases from low growth to high growth firms, consistent with Hypothesis 2. 

Contrary to predictions, the results for the portfolio of large firms (Panel D) does 

not exhibit patterns consistent with Hypotheses I or 2. For this group of firms there is 

little difference in explanatory power across growth portfolios. Since the range of 

The range for small firms is -11% to 45% , the range for medium sized firms is 0% to 
44%, and the range is -5% to 44% for large firms. 



growth values is similar to that found in the other two size portfolios, the likelihood that 

lack of variation in the growth forecast is driving the results is reduced. Also, the 

coefiBcient on abnormal earnings is monotonically increasing contrary to expectations. 

This finding indicates the possibility of a positive relationship between size and abnormal 

earnings, at least for the very largest firms. Overall, the evidence in Panel D suggests an 

upper size limit on the efifect of growth on the relationship between accounting data and 

security prices. 

In summary, the findings in this section suggest the conclusion that growth is 

negatively related to the value relevance of accounting data is not strictly driven by a size 

phenomenon. The evidence indicates that growth affects the relationship between 

accounting information and security prices beyond size partitions, with the caveat that 

there is an upper size threshold on this effect. 

2.5.3 Test of the Feltham-Ohlson Model to Capture Conservatism 

One of the argument used in the development of the hypotheses of this paper is 

that the underlying conventions of GAAP, namely conservatism, decrease the value 

relevance of accounting data for high growth firms by understating the value of existing 

assets and failing to quantify growth opportunities in the financial statements which have 

been compounded into price by investors. Feltham and Ohlson (1995) have developed a 

valuation model, as an extension to the Ohlson model, to encompass the possibility that 

accounting conservatism exists such that only a fi'action of the firm's investments are 

capitalized. The model is as follows; 



55 

equation(6) Pu = BVu + a xXu' + a zFt + a sOA,t 

where OAt = operating assets of firm / in period t 

The fundamental differences between this model and the Ohlson (199S) model is 

in the linear information model (LIM) assumption. Starting with the basic LIM 

described in section 1.2.2, part (a) is expanded to include the possibility that accounting 

conservatism exists and will be captured by the operating asset variable (see Feltham and 

Ohlson (1995) for details). Accordingly, abnormal earnings is a function of the prior 

period abnormal earnings as well as the prior period operating assets. The coefficient on 

the former is the persistence parameter of abnormal earnings. The coefficient on the 

latter captures the efifect of conservative accounting on the earnings process. Thus, the 

Ohlson model is just a special case of the Feltham-Ohlson model where there is no 

accounting conservatism. The Feltham-Ohlson model allows for testing of growth 

effects while controlling for conservatism. 

To operationalize the Feltham-Ohlson model for testing other information is 

replaced by an intercept term and a coefficient is added to the book value term consistent 

with the method described in section 2.3. The following model is used for empirical 

testing: 

equation (6) Pt= fio* fi  iBVt + fi iX' + fi sOA, + ut 
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The expectation developed throughout this study is that cross-sectional 

differences in conservatism exist across growth firms. It has been argued that high 

growth firms are more likely to have unrecorded asset arising fi-om expected growth 

opportunities than low growth firms. Accordingly, the prediction can be made than an 

increasing value on the OA coefficient across growth portfolios will result. 

As reported in Panel A of Table 11, the results based on the Feltham-Ohlson 

model are similar to those found in Panel A of Table 4 which are based on the Ohlson 

model. The pattern in the adjusted r~ statistic is similar, although slightly larger, and the 

coefBcient on abnormal earnings is essentially equivalent. The coefficient on operating 

assets (OA) is significant across the portfolios, although of the opposite sign than 

predicted for portfolios three through five. Conservatism, as measured by operating 

assets, appears to exist in the two lowest growth portfolios and the increasingly negative 

coefficient on portfolios three through five suggests conservatism decreases with growth 

(e.g. that high growth firms use aggressive accounting). The coefficient on book value 

also changes fi-om the values reported in Panel A of Table 4 with the inclusion of the OA 

variable. For portfolios one and two the coefficient on book value decreases while the 

coefficient on OA is positive, but for portfolios three, four, and five the coefficient on 

book value increases while the coefficient on OA is negative. The inclusion of the OA 

variable appears to be capturing an underlying dimension which is interrelated with book 

value. 



Overall, the tenor of the results do not change by using the Feltham-Ohlson 

model in lieu of the Ohlson model. These findings suggest either conservatism is not the 

only factor that contributes to differences in the value relevance of accounting 

information across growth or the use of operating assets to capture conservatism is not 

effective. 

There have been other studies that examine the effectiveness of the Feltham-

Ohlson model to capture conservatism in pooled samples. The aggregate model 

findings, reported in Panel A of Table 11, are similar to those found by Stober (1994) 

who uses the Feltham-Ohlson model to test for the presence of conservatism in 

accounting data. He finds the coefficient on OA is negative which suggests the opposite 

of conservatism (e.g. aggressive accounting) for a broad cross-sectional sample of firms. 

Ahmed (1996) also tests for conservatism in accounting using the Feltham-Ohlson model 

and finds evidence of aggressive accounting in a broad cross-sectional sample of firms, 

similar to the evidence of Stober. Ahmed goes further to suggest the negative coefficient 

found by Stober is due to the operating asset variable acting as a proxy for leverage. In 

additional tests he controls for leverage by adding a debt-to-equity variable in the model. 

Once leverage is controlled for, Ahmed finds the coefficient on operating assets becomes 

positive and the coefficient on the leveo^e variable is negative. 

Panel B of Table 11 report the results of an aggregate model including the 

leverage variable (LEV). This evidence indicates a failure to replicate Ahmed's findings. 

The inclusion of the leverage variable does not eliminate the negative coefficient on OA 

for this sample of firms, although the strength of the negative relationship does diminish. 



The fact that the coefficient on LEV is significantly negative indicates there may be 

another unidentified dimension being captured by OA in addition to leverage. 

This study also differs fi'om Ahmed and Stober by using a portfolio approach. 

This adds yet another dimension to be considered. When looking at firms sorted into 

growth portfolios the joint effects of the relationship between leverage and firm value as 

well as leverage and growth need to be identified. Ahmed's finding suggest that OA is a 

proxy for leverage and has a negative relationship with firm value. Smith and Watts 

(1992) find that leverage is negatively related to growth opportunities. In the absence of 

a control for leverage the expectation is that the coefiBcient on OA should be smaller and 

potentially negative for the low growth firms due to higher expected leverage and lower 

expected conservatism. At the other extreme, the coefficient on OA for the high growth 

firms should be relatively higher due to lower leverage effects and higher potential 

conservatism. Under either scenario, the expectation is that the coefficient would be 

increasing across portfolios, yet the results in Panel A suggest otherwise. Even in the 

absence of conservatism a positive relationship between OA and growth should exist due 

to differences in leverage if operating assets are in fact a proxy for leverage. '̂ 

As reported in Panel B, contrary to expectations related to conservatism, 

conservatism coupled with leverage effects, or just leverage effects, the coefficient on 

OA is still decreasing across growth portfolios after controlling for potential effects of 

Univariate t-tests indicate the leverage ratio of low growth firms is significantly larger 
than the leverage ratio of high growth firms, consistent with Smith and Watts (1992). 
But, the adjacent comparisons are not significantly different making comparisons across 
portfolios difficult. 



leverage. Further, the results reported in Panel B are similar to those in Panel A of Table 

11. These results cast some doubt on the conclusions made by Ahmed (1996) related to 

OA acting as a pro)^ for leverage. The coefficient on LEV is significantly negative 

across portfolios, although no discernible pattern in the relationship exists. 

Overall, specific conclusions about the model or the effect of conservatism and 

leverage on the relationship between accounting data and security prices are difBcult to 

make. These findings do indicate that leverage plays a significant role in the valuation of 

firms, but the effect of conservatism is unclear. Generally, these results indicate the need 

for fiirther research into the specification of conservatism in the Feltham-Ohlson 

valuation model. 
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This study provides evidence that differences exist in the value relevance of 

accounting information across the growth potential of firms. Using the Ohlson (1995) 

valuation model as the basis for testing and analysts' five-year growth in EPS forecasts 

as the growth proxy used to sort a broad cross-section of firms into portfolios, the 

results indicate that the accounting information of low growth firms has a higher overall 

explanatory power for the model compared to high growth firms. The negative 

relationship between value relevance and growth also holds for other samples as well as 

several other growth proxies. 

The inferences drawn here are robust to controls for cross-correlation effects and 

to the specification of the model that uses the risk-fi-ee rate rather than the firm specific 

cost of capital derived fi-om the CAPM to determine abnormal earnings. Additional tests 

suggest systematic difference in the lead-lag structure of prices and earnings are not 

driving the results nor are systematic differences in size. However, there does appear to 

be an upper limit on the growth effect within the size portfolios. While the results for the 

largest portfolio of firms do not support the growth hypotheses, the results for the 

middle and small size firms are consistent with the hypotheses. Overall, it appears that 

the accounting information of high growth firms does not capture the value relevant 

events compounded into prices as effectively as the accounting information of low 

growth firms. 
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The evidence regarding the effect of growth on persistence in abnormal earnings 

is inconclusive. In tests based on the full sample, where firms are sorted into portfolios 

using analysts' forecasts, there is evidence that the persistence in abnormal earnings is 

larger for low growth firms relative to high growth firms. This result is consistent with 

the argument that earnings are not an adequate measure or signal of the relevance of 

future growth opportunities. However, this result does not hold when a subsample of 

industries which are umTormly distributed across growth portfolios are tested nor when 

other growth proxies are used to sort observations into portfolios. This indicates that 

the initial finding may be driven by an industry efifect. Overall, the coefi5cient on 

abnormal earnings appears to be more sensitive to industry specific factors within the 

mix of firms included in the portfolio than growth effects. 

An interesting finding related to the coefficient on abnormal earnings arises when 

the MTB or MTBA ratio is used as the proxy for growth. In this case, the earnings 

coefficient increases in growth, consistent with the findings of Collins and Kothari 

(1989) and Biddle and Seow (1991) regarding the growth and the ERC. Ahmed's 

(1994) and Fama and French's (1992) research indicate MTB may be a proxy for effects 

other than growth which could also explain the positive relationship. Despite the fairly 

strong correlation between MTB and the IBES proxies for growth, this latter evidence 

suggests that it is not entirely surprising that the findings based on the MTB proxy are 

opposite those found using the analyst forecast proxy and that other confounding factors 

may supersede the common growth dimension captured by the MTB and IBES proxies. 



Finally, in tests using a price-earnings model as the baseline valuation model and 

adding book value as an additional explanatory variable to measure the incremental 

information content of book value over earnings the results suggest the incremental 

information content is lower for high growth firms compared to low growth firms. This 

result fijrther supports the hypothesis that the explanatory power of the accounting 

information of high growth firms is lower than for low growth firms. 

Tests of the conservative nature of accounting and differences in conservatism 

across growth portfolios are inconclusive. The use of the Feltham-Ohlson (1995) model 

in lieu of the Ohlson (1995) model to capture the effect of conservatism on the valuation 

process cannot be clearly supported due to mixed evidence regarding the underlying 

construa being captured by the operating asset variable which is assumed to measure 

conservatism in the Feltham-Ohlson model. Further research in this area is necessary to 

determine whether accounting is actually conservative and the effects conservatism may 

have on the valuation model. 

In sunmiary, this research contributes to an understanding of cross-sectional 

differences in security price valuation by examining how differences in firm growth 

opportunities affect the relationship between accounting data and security price. These 

results provide a benchmark for further fijndamental analysis and continued evaluation of 

the role of economic circumstances in the valuation of firms. Starting with the basic 

differences found here, subsequent research may find differences in how other 

accounting or non-accounting information affects value that would otherwise be lost in 

aggregation. These results also have practical implications for educators, illustrating the 
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importance of fi-aming finandal statement analysis within the economic context under 

which firms operate. 



APPENDIX A - FIGURES 
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HGURE I 

Definition of Variables and Data Sources 

Variable Description Source 

BVt Book Value at time t Compustat item 60 

Xt Earnings before extraordinary 
items, at time t 

Compustat item 18 

rt 

Abnormal Earnings 
=  { X t -  r , B V t - x )  

Required rate of return at time t 
= r r - ' / )  

Method described in 
Section 2.3 

A Price per share, three months 
after time t 

CRSP 

OAt 

TAi 

Operating Assets at time t 
= (Current assets - Cash 
+ PPE + Other Assets 
-Accounts Payable) 

Total Assets 
= total OA + Cash + AP 
+ Intangible Assets 
+ Investments 

Compustat items 
4-1+8 + 69-70 

Compustat items 
0A+ 1 +70+33 + 31 

LEV Leverage Ratio 
(Book Value of Debt/ 
Book Value of Assets) 

Compustat items 
(6 - 60- 130)7(60+130) 
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HGUREZ 

Definition of Growth Proxies and Data Sources 

Variable 
items 

Description Compustat data 

MTB Ratio of market-to-book value of equity (25 • 199)/60 

MTBA Ratio of market-to-book value of assets (6 - 60 + (25*199)/6 

RD/A Ratio of R&D expense to total assets 4 6 / 6  

RD/S Ratio of R&D expense to sales 4 6 / 1 2  

CAP/A Ratio of capital expenditure to total assets 1 2 8 / 6  

CAP/S Ratio of capital expenditures to sales 128 / 12 

E/P Earnings-price ratio 58 / 199 

PPE/V Ratio of property, plant and equipment to 
firm value 8/(6-60+(25«199) 
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TABLE 1 

Descriptive Statistics for the Complete Sample and by Growth Portfolios 

Panel A: Descriptive Statistics for the complete sample of 6,164 fimis 

Mean Median Std. Dev. Min. Max. 

Book Value (Smill) Sl,016 S 378 $1,794 $ 10 $ 17,021 
Earnings (Smill) 135 43 283 (1,086) 2,735 
Total Assets (Smill) 2,444 789 4,585 0.80 41,752 
Beta 0.947 0.916 0.377 0.302 2.620 
Leverage 1.47 1.17 1.73 0.03 69.11 
MTB 2.31 1.85 1.78 0.44 24.01 
IBES Chowth Forecast 13.7% 12.8% 5.8% (11.0%) 45.0% 
Price (per share) 31.85 27.89 19.53 0.88 195.20 
Shares (mill) 56 29 81 1.08 1,092 

Panel B: Selected mean values by portfolios based on IBES growth forecasts. 

Low growth Ifigh growth 
1 2 3 4 5 

Number of Obs. 1,233 1,231 1,213 1,255 1,232 
Book Value (Smill) Sl,606 S 1,292 $962 $790 $435 
Famines (Smill) 180 166* 141 122* 66 
Total Assets (Smill) 4,241 3,180 2,198 1,700 908 
Beta 0.820 0.886 0.905* 0.967 1.155 
Leverage 1.63 1.63* 1.41 1.38» l.31» 
MTB 0.97 1.41 1.86 2.51 4.78 
IBES Growth Forecast 7.17% 10.78% 12.82% 15.30% 22.40% 
Price Oier share) 31.20 36.04 33.91 32.08 26.05 
Shares (mill) 66 63 57 54 38 
Industry Representatica 
Primary Manuf. Manuf. Manuf. Manuf. Manuf 
Secondary Utilities Food Food Food Other** 
Tertiary Oil/Gas Chemicals Chemicals Chemicals W/R*** 

* Univariate T-Tests indicate the difference in this variable between this portfolio and the 
previous portfolio are statistically insignificant. 

Other Services 
*** Wholesalers & Retailers 
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TABLE 2 

Descriptive Statistics by Growth Proxy and Correlation Matrix of Growth Proxies 

Panel A: The following are mean values for each growth prox^ as defined in Figure 2. 
The sample size (N) represents the total number of firms in original sample with 
necessary data for the growth proxy. The portfolio rankings are based on each growth 
proxy. Univariate t-tests indicate all measures are significantly different across 
portfolios. 

Portfolio MTB MTBA Ba)/A RD/S 

N 6,164 6,164 3,191 3,191 

1 (Low Growth) 0.97 1.86 0.00 0.00 

2 1-41 2.65 0.01 0.01 

3 1.86 3.29 0.03 0.02 

4 2.51 4.13 0.05 0.04 

S (High Growth) 4.78 7.35 0.10 0.10 

CAP/A CAP/S E/P PPEA^ 

N 6,056 6,056 6,164 6,113 

1 (Low Growth) 0.02 0.02 -0.03 0.65 

2 0.05 0.04 0.05 0.39 

3 0.07 0.06 0.06 0.25 

4 0.09 0.10 0.08 0.16 

S (Eligh Growth) 0.16 0.29 0.12 0.06 

(Continued on Next Page) 
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TABLE 2 (continued) 

Panel B: Correlation Matrix of Growth Pro?^ Variables. Data reported is the Pearson 
Correlation CoeflBdents between the variables in question. Two tailed p-values are 
reported in parentheses below correlation coeffidents. 

IBES MTB MTBA RD/A RD/S CAP/A CAP/S EP PPE/V 

IBES 1.000 
(0.00) 

MTB 0J27 
(0.00) 

1.000 
(0.00) 

MTBA 0.085 
(0.00) 

0.812 
(0.00) 

1.000 
(0.00) 

RD/A 0.226 
(0.00) 

0.140 
(0.00) 

0.006 
(0-73) 

1.000 
(0.00) 

RD/S 0.314 
(0.00) 

0.153 
(0.00) 

0.017 
(0.33) 

0.885 
(0.00) 

1.000 
(0.00) 

CAP/A 0.122 
(0.00) 

0.050 
(0.00) 

0.131 
(0.13) 

0.137 
(0.00) 

0.116 
(0.00) 

1.000 
(0.00) 

CAP/S 0.028 
(0.03) 

0.001 
(0.95) 

0.008 
(0.51) 

0.078 
(0.00) 

0.218 
(0.00) 

0.478 
(0.00) 

1.000 
(0.00) 

EP •0.061 
(0.00) 

-0.062 
(0.00) 

-0.082 
(0.00) 

-0.133 
(0.00) 

-0.163 
(0.00) 

0.031 
(0.02) 

-0.051 
(0.00) 

1.000 
(0.00) 

PPEA  ̂ -0.319 
(0.00) 

.̂376 
(0.00) 

-0.172 
(0.00) 

-0.276 
(0.00) 

-0.263 
(0.00) 

0.384 
(0.00) 

0.256 
(0.00) 

0.014 
(0.26) 

1.000 
(0.00) 
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TABLES 

SIC Classificatimts and Industry Groupings 

There are 62 two-digit SIC codes represented in the sample. Eleven two-digit industries 
have greater than 200 observations and are separately identified within the broader 
industry classification scheme. 

2-digit Industry Group 
SIC Code fSIC: Subgroup, number of observations') 

Total 
Observations 

10,12,14 

13,29,46 

15-17 

20-27 

28 

30-39 

40-45,47 

48-49 

50-59 

60-67 

70-87 

Mining 

Oil/Gas Exploration, Petroleum refining & distribution 

Construction 

Foods and Kindred Products 
(26: Paper and other products, 271) 
(27; Printing and Publishing, 259) 

Chemicals & Pharmaceuticals 

Manu&cturing 
(33; Primaiy Metals, 204) 
(35: Commercial Equip & Computers, 442) 
(36: Electronics, 462) 
(37: Transportation Equipment, 294) 
(38: Measuring Instruments, Photo. Equip., Watches, 280) 

Transportation 

188 

374 

67 

898 

612 

2,155 

Utilities 
(49: Electric and Gas, 337) 

Wholesalers & Retailers 

Financial Services 
(63: Insurance Carriers, 229) 

Other Services 
(73: Business Services, 238) 

178 

469 

397 

331 

495 



TABLE4 

Tests of the Growth Effect - Portfolios Based on IBES Growth Forecasts. 

equation (2) P t  =  f i n i B V t  +  f i  z X '  +  u t  

Panel A: Full sample. 

Portfolio (t-statistic)* 
Adj. r-

1 Low growth 8.92 1.06 1.07 .5795 
(13.62) (40.71) (11-55) 

2 15.04 1.05 0.75 -4103 
(17.36) (28.78) (9.75) 

3 14.95 I.IO 0.52 .4127 
(18.77) (28.49) ( 8-52) 

4 13.80 1.22 0.29 .3944 
(17.39) (28.24) (5.19) 

S High growth 12.11 1.31 0.71 .3565 
(17.81) (25.89) ( 7.73) 

Aggregate 
Model 

14.06 
(41.83) 

1.06 
(65.20) 

0.51 
(16.83) 

.4150 

* Standard errors are adjusted for heteroscedastidty using the White method. 
# All coefiBcients are sig^cant at the 0.001 level. 

(Continued on Next Page) 



TABLE 4 (continued) 

Panel B: Subsampie of industries represented equally in each growth portfolio. 

Portfolio 
00 

(t-statistic)* 
Adj. H 

1 Low growth U.28 0.97 0.64 .5009 
(11.42) (26.39) (7.03) 

2 21.18 0.89 0.71 .3667 
(15.76) (17.01) ( 6-79) 

3 15.96 1.05 0.63 .3755 
(14.05) (19.41) (6.81) 

4 19.93 0.95 0.57 .2906 
(17.24) (15.95) (6.00) 

S High growth 16.92 1.02 0.61 .2802 
(16.31) (15.88) (5.97) 

* Standard errors are adjusted for heteroscedasticity using the White method. 
# All coefiBcients are sig^cant at the 0.001 level. 



TABLES 

Tests of the Incremental Explanatory Power of Book Value Beyond Earnings. 

equation (3) Pt = aa -i-aiXt +a 

equation (4) Pt = o + /3 iBVt+^ iXt + vt 

Adj. r' Adj. r-
Portfolio eqn. f3) eanr4) % change 

1 Low growth .2965 .5810 96% 

2 .3613 .4863 35% 

3 .4482 .5182 16% 

4 .5062 .5385 6% 

5 High growth .4415 .4904 11% 

Aggregate 
Model 

.3905 .4987 28% 
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TABLE 6 

Specification Tests 

Panel A; Results derived from adjusting equation (2) for cross-correlation by adding 
dummy variables by year and by industry groups identified in table 3 The coe£Scients on 
the dummy variables are excluded to ^cilitate presentation. 

Portfolio fio P\ Adj. 
(t-statistic)* # 

1 Low growth 15.36 1.11 0.86 .6343 
( 7.02) (42.16) (9.13) 

2 18.86 1.18 0.63 .4982 
( 7.70) (31.25) (8.37) 

3 16.48 1.22 0.37 .4809 
(8.04) (30.53) ( 6.26) 

4 11.12 1.31 0.22 .4582 
(5.14) (28.98) (4.61) 

S High growth 13.95 1.32 0.72 .3933 
(9.26) (24.69) ( 7.54) 

Aggregate 16.63 1.10 0.44 .4611 
Model (18.69) (66.57) (14.77) 

* Standard errors are adjusted for heteroscedasticity using the White method. 
# All coefiBcients are sig^cant at the 0.001 level. 

(Continued on Next Page) 
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TABLE 6 (continued) 

Panel B: Results for equation (2) where the risk-free rate is used as the required rate of 
return. 

Portfolio po fix fiz Adj. 
(t-statistic) * # 

1 Low growth 8.84 0.98 1.42 .5858 
(13.56) (37.96) (12.40) 

2 14.48 1.00 1.32 .4304 
(16.93) (28.18) (11.91) 

3 14.43 1.07 1.03 .4312 
(18.38) (28.08) (10.70) 

4 13.63 1.20 0.65 .4071 
(17.36) (27.91) ( 7.90) 

5 High growth 11.70 1.27 1.33 .3718 
(17.34) (25.53) (9.54) 

Aggregate 13.73 1.02 1.01 .4319 
Model (41.41) (63.86) (21.80) 

* Standard errors are adjusted for heteroscedasticity using the White method. 
# All coefiBcients are sig^cant at the 0.001 level. 
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TABLE? 

Tests of the Growth Effect - Portfolios Based on Alternate Growth Proxies 

Panel A; Results for equation (2) where finns are sorted into portfolios based on the MTB pro?Qr. 

Portfolio fio P\ Pi Adj. 
(t-statistic) * # 

1 Lowgrowth 1.21 0.92 0.05 .8929 
(4.73) (101.32) (4.21) 

2 0.40 1.39 •0.00 .9743 
(2.60) (215.95) (-0.00) 

3 0.48 1.82 0.07 .9755 
(2.87) (220.39) (2.73) 

4 0.95 2.42 0.17 .9680 
(4.61) (188.35) (3.56) 

5 High growth 10.52 3.03 0.92 .7113 
(16.38) (51.88) (7.04) 

Panel B: Results for equation (2) where firms are sorted into portfolios based on the MTBA proxy. 

Portfolio fio Adj. r 
(t-Stat)« # 

1 Low growth 3.97 0.92 0.12 .7564 
(10.10) (61.85) (5.63) 

2 5.20 1.25 0.35 .7575 
(10.95) (61.69) (6.11) 

3 6.61 1.49 0.17 .6571 
(10.97) (50.54) (4.30) 

4 9.13 1.68 1.09 .6162 
(13.84) (43.62) (9.28) 

5 High growth 18.43 1.68 2.25 .5257 
(25.25) (33.03) (12.74) 

* Standard errors are adjusted for heteroscedasticity using the White method. 
# All coefiBdents are significant at the 0.001 level. 

(Continued on Next Page) 
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TABLE 7 (continued) 

Panel C: Results for equation (2) where finns are sorted into portfolios based on the RD/A projQr. 

Portfolio y? 0 P\ fiz Adj. 
(t-stat)* # 

I Low growth 10  ̂ 1.15 1.87 .6229 
(11.98) (31.73) (11 JO) 

2 16.55 0.78 0.67 .3596 
(17.81) (18.97) (7.30) 

3 20.71 0.67 0.43 .1915 
(17.54) (12.44) (5.06) 

4 17.93 0.97 0.82 .4119 
(16.41) (21J7) (7.40) 

S High growth 15.49 1.37 1.48 .4305 
(12.63) (21.87) (7.90) 

Panel D: Results for equation (2) where firms are sorted into portfolios based on the RD/S proxy. 

Portfolio Adj. r* 
(t-stot)* # 

I Lowgrowth 12.98 1.07 1.05 .5077 
(13-85) (24.86) (8.00) 

2 14.20 0.96 0.43 .4335 
(14.91) (21.80) (6.12) 

3 18.55 0.88 0.69 .3206 
(15.82) (17.09) (6.00) 

4 17.48 1.00 0.80 .4446 
(16.23) (22.12) (6.84) 

5 High growth 13.83 1.61 1.73 .4722 
(11.01) (23.09) (8.72) 

* Standard errors are adjusted for beteroscedasticity using the White method. 
# Ail coefficients are significant at the 0.001 level. 

(Continued on Next Page) 
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TABLE 7 (continued) 

Panel E; Results for equation (2) where firms are sorted into portfolios based on the CAP/A pios .̂ 

Portfolio Pa fii fiz Adj. r~ 
(t-stat)* # 

1 Low growth 9.88 1.19 0J2 .5018 
(15.75) (34.65) (6.03) 

2 12.12 1.24 2.28 .4595 
(15.41) (30.07) (14.76) 

3 15.74 1.04 1.83 .4028 
(19.54) (27.51) (13.99) 

4 16.74 0.97 0.49 .3941 
(21.25) (27.51) (8.24) 

5 High growth 14.91 1.00 0.48 .4354 
(21.10) (30.45) (6.24) 

Panel F: Results for equation (2) where firms are sorted into portfolios based on the CAP/S proxy. 

Portfolio po Py Adj. r' 
(t-stat)» # 

1 Low growth 10.69 L13 0J3 .4707 
(17.39) (32.48) (6.66) 

2 14.00 1.08 0.77 .3981 
(18.18) (27.67) (9.69) 

3 15.79 1.10 1.00 .3508 
(17.31) (24.29) (10.31) 

4 16.84 1.02 1.01 .4172 
(20.22) (29.26) (8.63) 

S High growth 13.26 0.97 0.41 .4714 
(21.10) (32.73) (6.21) 

* Standard errors are adjusted for heteroscedasticity using the White method. 
if All coefficients are significant at the O.OOl level. 

(Continued on Next Page) 



TABLE 7 (continued) 

Panel G: Remits for equation (2) where firms are sorted into portfoUos iased on the EP proxy. 

PortfoUo 
(t-stat)* # 

0^ Adj. 

I Low growth 8.44 0.97 0.18 .5959 
(13.71) (42.14) (7.16) 

2 8.74 1.29 1.86 .6261 
(13.03) (43.81) (15.83) 

3 13.22 1.37 1.09 .4814 
(17.66) (32.99) (11-05) 

4 14.18 1.55 2.89 .4662 
(17.56) (31.55) (16.37) 

S High growth 11.71 1.13 0.92 .4009 
(18.87) (27.81) (7.83) 

Panel H; Results for equation (2) where firms are sorted into portfolios based on the PPEA  ̂proxy. 

Portfolio Po 
(t-stat)» # 

Adj. 

1 Low growth 7.22 0.97 0.30 .6555 
(13.38) (48.21) (6.08) 

2 10.02 1.11 0.38 .5611 
(15.71) (39.36) (8.53) 

3 7.79 1.40 1.42 .6156 
(11.89) (43.27) (11.92) 

4 9.60 1.74 1.13 .5437 
(12.19) (36.29) (10.06) 

5 High growth 19.05 1.25 0.29 .3319 
(23.52) (24.20) (5.60) 

* Standard errors ate adjusted for heterosoedasticity using the White method. 
# All coefiBcients are significant at the 0.001 level. 
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TABLES 

Tests of the Growth Effect - Portfolios Based on Factor Analysis Growth Proxies. 

Panel A: Results fi>r equation (2) where firms are sorted into portfolios based on Factor 1. 

Portfolio >9 0 P\ fiz Adj. r  ̂
(t«stat)* # 

1 Low growth 5J8 0.96 021 .7171 
(10.98) (55.62) (6.98) 

2 3.34 IJl 0J9 .7373 
(6.44) (58.48) (6.88) 

3 2.42 1.68 0.52 .7594 
(4.60) (61.67) (10.44) 

4 7.05 1.81 0.19 .6935 
(11.73) (52.29) (4.76) 

S High growth 1S.08 2.25 1.65 .5721 
(20.84) (36.48) (9.64) 

Panel B: Results for equation (2) where firms are sorted into portfolios based on Factor 2. 

Portfolio yffo Adj. r  ̂
(t-stat)* # 

1 Low growth S.83 1.31 0.20 .6320 
(10.86) (45.64) (6.35) 

2 11.61 1.26 0.51 .4935 
(17.33) (33.87) (7.93) 

3 13.63 1.25 0.73 .4555 
(17.01) (31.33) ( 9.89) 

4 18.40 0.93 1.09 .3749 
(22.46) (26.68) (10.09) 

S High growth 18.56 0.79 0.72 .2875 
(23.52) (24.20) (5.60) 

* Standard errors are adjusted for beteroscedastidty using the White method. 
# All coefficients are significant at the 0.001 level. 
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TABLE9 

Tests of the Lead-Lag Structure of Prices and Earnings 

equation(4) P t f =  / P t - T ) + u t  

y 
(t-statistic) 

(% change in gamma fi'om prior period) 

Portfolio r= 1 r = 2 r = 3 r = 4 r = 5 

1 Low growth 0.64 
(8.12) 

2.06 
(18.83) 
(220%) 

2.75 
(22.53) 
( 33%) 

2.85 
(25.17) 
( 3.6%) 

2.08 
(13.47) 
(-27%) 

2 1.88 
(14.10) 

3.92 
(24.89) 
(108%) 

3.26 
(28.15) 
(-17%) 

4.45 
(34.57) 
(36.5%) 

5.18 
(29.17) 
( 16%) 

3 2.41 
(13.06) 

5.24 
(25.49) 
(117%) 

4.91 
(23.31) 
(-6.3%) 

6.45 
(37.19) 
(31%) 

6.77 
(33.81) 
( 5%) 

4 3.51 
(20.52) 

4.86 
(23.53) 
( 38%) 

5.80 
(25.35) 
( 19%) 

5.87 
(27.17) 
( 1%) 

6.52 
(27.73) 
(11%) 

5 High growth 3.24 
(15-59) 

4.99 
(21.57) 
( 54%) 

6.45 
(25.78) 
(29%) 

7.34 
(28.88) 
( 14%) 

8.22 
(31.31) 
( 12%) 

N=S,231 observations 
* All coefficients are significant at the 0.001 level 
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TABLE 10 

Tests of Firm Size 

equation (2) Pi -  + fi \BVt + 0 zX' + ut 

Panel A: Regression results based on equation (2) where firms are grouped into three 
size categories based on total assets. 

Portfolio fin Pi Pz Adj. r* 
(t-stat)* # 

1 Smallest firnns 10.04 1.02 0.18 .3500 
(24.25) (33.20) (7.75) 

2 14.59 L02 l.Ol .3848 
(25.93) (35.07) (12.80) 

3 Largest firms 22.81 0.88 2.19 .3352 
(29.29) (30.22) (17.52) 

Panel B: Results for the smallest firms sorted into portfolios based on IBES growth forecasts 

Portfolio Po P^ P^ Adj. 
(t-stat)* # 

1 Low growth 6.97 0.99 0.26 .4833 
(9.13) (20.95) (5.74) 

2 9.82 1.05 0.24 .4220 
(11.69) (19.45) (5.45) 

3 High growth 9.45 1.23 0.13 .2990 
(15.02) (21.25) (3.83) 

* Standard errors are adjusted for heteroscedasticity using the White method. 
# All coeflBcients are sig^cant at the 0.001 level. 

(Continued on Next Page) 
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TABLE 10 (continued) 

Panel C: Results for the middle firms sorted into portfolios based on IBES growth 
forecasts 

Portfolio ^0 Adj. 
(t-stat)* # 

1 Low growth 10.14 1.05 2.45 .5322 
(11.71) (25.74) (13.17) 

2 14.82 1.08 1.02 .4388 
(16.34) (24.12) ( 8.75) 

3 High growth 15.27 1-17 0.72 .3208 
(14.40) (17.27) ( 5.70) 

Panel D: Results for the largest firms sorted into portfolios based on IBES growth 
forecasts 

Portfolio fio p\ Pz Adj. 
(t-stat)* # 

1 Low growth 17.92 0.91 1.54 .3940 
(16.42) (24.29) (10.40) 

2 25.50 0.87 2.75 .3508 
(19.78) (17.62) (12-15) 

3 High growth 21.42 1.18 3.03 .3508 
(11.24^ (13.38) (7.39) 

* Standard errors are adjusted for heteroscedasticity using the White method. 
# All coefficients are sipiificant at the 0.001 level. 
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TABLE 11 

Tests of Conservatism • the Felthcon-Ohlson Model 

equation (6) Pt = a* fi \BVt + P iXt' + p lOAt + Ut 

Panel A; R^ression Results based on Ae original Feltfuun-Ohlson model (equation 6). 

Portfolio p. 
(t-stat)»# 

Adj. r-

1 Low growth 8.20 
(12.57) 

0.87 
(22.71) 

1.04 
(11.40) 

0.11 
(6.81) 

.5945 

2 14.83 
(17.12) 

0.91 
(16.01) 

0.76 
( 9.87) 

0.08 
(3.16) 

.4146 

3 15.16 
(18.93) 

1.20 
(21.05) 

0.52 
(8.59) 

-0.07 
(-2.17)** 

.4145 

4 14.12 
(17.86) 

1.45 
(21.83) 

0.29 
(6.05) 

-0.17 
(-4.53) 

.4037 

5 High growth 12.20 
(18.11) 

1.63 
(20.11) 

0.70 
(7.60) 

-0.22 
(-4.92) 

.3684 

Aggregate 
Model 

14.10 
(41.95) 

1.12 
(43.36) 

0.50 
(16.89) 

-0.04 
(-3.15) 

.4158 

* Standard errors are adjusted for heteroscedastidty using the White method. 
# CoefiScients are significant at greater than the 0.01 level unless otherwise indicated. 
** Significant at greater than the 0.05 level. 

(Continued on Next Page) 
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TABLE 11 (continued) 

P ,  =  P 0 .  p  x B V . - i -  p  z X t '  - k -  p  i O A t p  * L E V t  +  u t  

Panel B; Regression results based on the Feltham-Ohlson specification, expanded to control for 
potential leverage eflfects. 

Portfolio P0 p\ Pi Pi P* Adj. r" 
(t-stat)* # 

1 9.06 0.85 1.03 0.12 -7.92 .5978 
(12.96) (21.97) (11.31) (7.15) (-3.33) 

2 16.78 0.87 0.70 0.09 -22.28 .4263 
(17.87) (15.26) ( 9.01) (3.54) (-5.10) 

3 16.91 1.17 0.49 -0.06 -21.53 .4304 
(20.04) (20.85) (8.23) (-1.94)*** (-5.89) 

4 16.21 1.39 Q26 -0.14 -19.40 .4246 
(19.41) (20.97) (5.54) (-3.76) (-6.81) 

5 13.34 1.57 0.62 -0.19 -10.42 .3762 
(20.54) (22.09) (8.19) (-5.80) (-3.70) 

Aggregate Model 
15.73 1.08 0.47 -0.03 -15.98 .4280 

(43.49) (41.77) (15.80) (-2.09) (-11.48) 

* Standard errors are adjusted for heteroscedastici  ̂using the White method. 
# CoeCBcienis aie significant at greater than the 0.01 level unless otherwise indicated. 
** Significant at the 0.0529 level. 
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