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Abstract 

The debate about the conservative treatment of intemally developed intangibles has 
focused on the issue of their capitalization versus expensing. Given that a significant 
portion of intangible investments is not identified in the financial statements, a more basic 
question to explore is whether they should be disclosed separately. This dissertation 
examines the value-relevance of both financial and non-financial measures of intangible 
investments. It provides evidence that may be helpful to standard setters in assessing the 
need for regulation of the disclosure of intangibles captured by financial information, and 
for standardisation of the measurement and enhancement of the disclosure of non-financial 
indicators of intangible assets. 

The structure of the dissertation is as follows: Chapter 2 reviews prior literature 
and outlines the contribution. Part I (Chapter 3) focuses on financial measures and Part 11 
(Chapters 4 and 5) explores non-financial indicators of intemally generated intangibles. 
The first study (Chapter 3) examines US firins' discretionary disclosures of advertising 
costs after 1994 as a function of its valuation benefits and proprietary costs experienced in 
the pre-1994 period when disclosure was mandatory. The association of advertising 
investments with stock prices and with future operating profit captures valuation benefits 
of advertising. The impact of firms' advertising on their competitors' perfon-nance is 
defined as the proprietary cost. The empirical findings show that firms whose advertising 
investments create firm value (benefit rivals) before 1994 tend to disclose advertising 
outlays more (less). The results also indicate that investors assign a higher value to 
voluntarily disclosed advertising expenses. 

The second study (Chapter 4) evaluates the value-relevance and predictive ability 
of customer relationship infon-nation for US-listed wireless firms over the period 1997- 
2004. This part of my dissertation is based on a paper, co-authored with Prof. Eli Talmor 
and Dr Gilad Livne. Customer relationship is measured by subscriber acquisition cost, 
contractual arrangements, market share, and chum rate. The results reveal that most 
performance indicators of customer relationship exhibit predictive power for future 
revenues and operating profits. Collectively, the set of non-financial measures displays a 
significant association with stock prices and returns; this association is driven primarily by 
customer acquisition cost. The study also investigates the recoverability rate of 
investments in customer acquisition. Their return is found to exceed the cost, although it 
accrues over a relatively short period. 

The third dissertation study (Chapter 5) examines analysts' efficiency in utilising 
non-financial measures of intangibles. I compare the extent to which analysts rely on 
fundamentals constructed from audited items in the financial statements versus non- 
GAAP performance indicators. In addition, I examine whether investors follow analysts' 
interpretation of these items and whether they assess their implications correctly. The 
findings provide evidence that analysts tend to under-react to most non-GAAP measures, 
which affects the accuracy of their forecasts. There is some evidence that analysts over- 
react to certain GAAP proxies, consistent with analysts' differential treatment of audited 
versus non-standardised information. Investors rely on analysts' interpretations as 
indicated by zero abnormal returns to positions taken on analysts' forecasts. Investors fall 
to correctly assess the contribution of the same non-GAAP measures that analysts under- 
utilise. This is demonstrated by non-zero abnormal returns to hedge strategies based on 
these indicators. 
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1. Introduction 

The momentous growth of intangible investments in the last decade has led to 

internally generated intangibles having an ever-increasing value in the structure of 

firms' assets. Their conservative accounting treatment of full expensing under US 

GAAP has raised concerns among academics, policyrnakers and investors that the 

mismatch between intangible firms' reported revenues and expenses limits the 

relevance and predictive ability of their historical accounting numbers. Standard 

setters, however, seem reluctant to allow alternative treatment because the future 

benefits from internally developed intangibles are too uncertain. 

Most of the debate about the accounting treatment of intangible investments so 

far has focused on whether the costs of these activities should be capitalized in the 

balance sheet. Considerable attention has been given to research and development 

expenses, which are currently disclosed as a line item in the income statement but are 

not capitalized in the US. Many intangible investments, however, are not even 

identified in the financial statements. These include both financial items and non- 

financial indicators of intangible assets. Examples of the former are advertising 

expenses for creating brands and training expenses for enhancing human capital. 

Their measurement is regulated by GAAP but their disclosure is voluntary. Hence, 

they are often not distinguished from operating expenses when reported in the 

financial statements. Non-financial indicators such as investments in increasing 

market share, costs of building customer relationships, client retention outlays, and 

product quality are not standardised by GAAP even in terms of measurement. 

Therefore, further to their disclosure being subject to management discretion, their 

definition often varies by company and reporting period, and they are not always 

denominated in monetary terms. Thus, a more basic question that must precede the 

8 



decision of whether intangibles should be expensed in the income statement or 

capitalized in the balance sheet is whether investments in intangibles should be 

reported separately (Kanodia, Sapra, and Venugopalan, 2004). With regard to non- 

financial metrics of intangible investments, this question extends to whether their 

measurement and definition should be standardised by GAAP. 

This dissertation examines the value-relevance of both financial and non- 

financial intangible-related information. It provides evidence that may be helpful to 

standard setters in assessing the need for regulation of the disclosure of financial 

measures, and standardisation of the measurement and enhancement of the disclosure 

of non-financial indicators of investments in intangibles. It focuses on advertising 

expenses as a financial indicator, and a set of key perfon-nance metrics for the 

wireless industry as an aggregate of non-financial measures, for investments in 

intangibles. The choice of advertising is motivated by its value-enhancing feature 

(through brands, customer loyalty, etc. ) and its current accounting treatment 

(unregulated disclosure). The focus on wireless non-financial measures is determined 

by the industry's high intangible-intensity and data availability. The particular set of 

metrics is selected for their importance as mobile companies' performance indicators 

and for their discretionary measurement and disclosure. 

Chapter 2 reviews prior literature and outlines the contribution of the 

dissertation. Part I of the dissertation (Chapter 3) is centred on advertising expenses. It 

exploits a unique setting where separate advertising disclosure by US firms was 

mandatory before 1994 and discretionary afterwards. I use this change in regulation 

(the Securities and Exchange Commission's Financial Reporting Release No. 44 from 

November 1994) to explore the link between disclosure and net intangible value. 

More specifically, I examine the discretionary disclosures of fin-ns' advertising in the 
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post-1994 period as a function of its valuation benefits and proprietary costs, 

experienced in the pre-1994 period. I define valuation-related benefits by an 

advertising benefit parameter and a value-relevance measure. The advertising benefit 

parameter is an industry/firm estimate of the relation between future operating income 

and past advertising outlays after controlling for the contribution of tangible assets 

and R&D investments. The value-relevance measure is an industry estimate of the 

incremental explanatory power of advertising expenses for stock prices and returns 

beyond that of earnings, research and development expense, and book value of equity. 

The proprietary cost proxy is an industry estimate of the competitive 

advantage/disadvantage effects of advertising. It is captured by the association 

between a firm's returns and its competitors' advertising investments, incremental to 

the relation between the firm's returns and its fundamentals. 

The results show that firms whose advertising outlays have a positive impact 

on future operating profit, or are significantly associated with stock prices and returns 

before the issuance of FRR44, tend to disclose their advertising expenses more. 

Accordingly, firins in industries where advertising displays a positive and significant 

association with rivals' returns before 1994 are less likely to disclose their advertising 

costs separately during the voluntary disclosure period. Additionally, I study the 

consequences of voluntary disclosure by examining how the association between 

advertising outlays and stock prices changes from the mandatory to the discretionary 

disclosure period. The results indicate that voluntarily disclosed advertising expenses 

exhibit a much higher (positive) association with stock prices. 

The second part of the dissertation examines the usefulness of non-financial 

measures of intangible investments for firrn valuation, in two related studies. These 

are presented in Chapters 4 and 5. The first study evaluates the value-relevance and 
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future performance predictive ability of customer relationship information for US- 

listed wireless firms over the period 1997-2004. It is based on a paper, co-authored 

with Prof. Eli Talmor and Dr Gilad Livne. The study uses a unique clataset of non- 

GAAP variables. It measures customer relationship by subscriber acquisition cost, 

contractual arrangements, market share, and chum rate. The results reveal that most 

performance indicators of customer relationship exhibit predictive power for future 

revenues and operating profits. Collectively, the set of non-financial indicators 

displays a significant association with stock prices and returns; this association is 

driven pnmarily by customer acquisition cost. The study also investigates the 

recoverability rate of investments in customer acquisition as a leading determinant of 

customer relationships. The results show that the return on customer acquisition 

exceeds the cost, although it accrues over a relatively short period. 

Chapter 5 extends the evidence on the valuation usefulness of non-financial 

measures of intangibles by exploring analysts' use of them. It examines analysts' 

accuracy and bias in forecasting wireless firins' earnings per share, sales growth, and 

target prices. The analysis is based on the same sample and period as that in Chapter 

4. The performance measures are chosen on the basis of their citations in analysts' 

reports and include customer acquisition cost, average revenue per user, chum rate, 

minutes of use, market share, and number of subscribers. I create a GAAP proxy for 

each non-GAAP variable in order to investigate the extent to which fundamentals 

constructed from audited items capture non-financial information, and to what degree 

analysts rely on GAAP-regulated versus non-standardised infonnation. In addition I 

examine whether investors rely on analysts' interpretation of non-financial measures 

and whether they assess their implications correctly. 
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The results reveal that analysts tend to under-react to most non-GAAP 

measures, which also reduces their accuracy. There is some evidence that analysts 

over-react to certain GAAP proxies, consistent with analysts' differential treatment of 

audited versus non-standardised information. Investors rely on analysts' 

interpretations as indicated by zero abnonnal returns to positions taken on analysts' 

forecasts. Sorting firms on customer acquisition cost, average revenue per user, and 

total subscriber base generates abnormal returns. While the ability of such a trading 

strategy to earn abnormal returns out-of-sample is questionable, it confirrns the 

informativeness of these indicators for future firm performance during the period 

examined. 
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2. Relation to Prior Literature and Contribution 

2.1. Voluntary disclosure of advertising expenditures 

The economic incentives for voluntary disclosure in financial markets are determined by a 

trade-off of valuation-related benefits and proprietary costs. Disclosure of favourable 

information leads to improved market valuation due to reduction of information 

asymmetry between managers and investors (Verrecchia, 1983; Wagenhofer, 1990; 

Darrough and Stoughton, 1990; Newman and Sansing, 1993; Gigler, 1994). As a result, 

when managers withhold information of higher quality, the market discounts the value of 

the asset further than it would otherwise. Hence higher infonnation quality is associated 

with a lower threshold level of disclosure and a higher probability of disclosure 

(Verrecchia, 1990). The release of information, however, may cause loss of competitive 

position in product markets if rival firms use the disclosed infon-nation to their strategic 

advantage. This gives rise to proprietary costs of disclosure (Verrecchia, 1983). 

2.1.1. Valuation-related benefits of advertising 

The productivity of advertising is measured in terms of its ability to generate brand name 

recognition, enhance the firm's competitive position, increase the company's market 

share, etc. Since the economic implications of these benefits are observed through their 

effect on firm profitability, which is in turn reflected in market value changes, prior 

literature has centred on the valuation effects of advertising as a measure of its quality. 

Chauvin and Hirschey (1994) document that advertising expenditures have a robust 

impact on goodwill, which translates into significant market-value influence (for non- 

manufacturing firms). Barth, Clement, Foster, and Kasznik (1998) show that advertising 

expenses are positively and significantly associated with brand value estimates, which in 

turn have a favourable effect on stock prices and returns. Shah and Stark (2005) examine a 
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sample of persistent advertisers in the LTK and also find that advertising expenditures have 

significant predictive ability for future profits, which is incorporated into market prices. 

The existence and duration of intangible capital effects of advertising has been 

documented to vary widely. Hirschey (1982) estimates the average amortization rates for 

advertising to be in the twenty to thirty percent range, implying a three-year useful life on 

average. Hirschey and Weygandt (1985) find that the benefits of advertising spread over a 

period of one to five years. Bublitz and Ettredge (1989) estimate the association between 

cumulative abnon-nal stock returns and unexpected advertising outlays and document that 

advertising expenses are short-lived. Consistent with this, Hall (1993) documents the 

magnitude of the advertising effect on market valuation to be four to five times lower than 

that of R&D. The established variation in the useful life of advertising assets is attributed 

to their context-specific nature. Peles (1970) and Abdel-khalik (1975), for example, derive 

different amortization rates for the promotional costs of firms in different industries. Falk 

and Miller (1977) report non-uniform patterns of advertising amortization for individual 

firms in the same industry. Chauvin and Hirschey (1993) find greater valuation benefits of 

advertising for larger, as opposed to smaller, firms. Chauvin and Hirschey (1994) 

document that advertising by non-manufacturing firms impacts their valuation favourably 

although they find no such evidence for the manufacturing sector. Core, Guay, and Van 

Biskurk (2003) establish a positive and significant association between advertising 

expenses and firm value for mature and low-tech firms but not for young and high-tech 

finns. 

The context-specific nature of advertising investments' productivity documented 

by prior studies provides some grounds for questioning the appropriateness of their 

uniform accounting treatment. US GAAP currently requires all advertising outlays to be 

expensed in the profit and loss account. Their separate disclosure from operating expenses 
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has been optional since 1994. A more relevant debate about their accounting treatment, 

therefore, would focus on the need for enhancing advertising disclosure in contexts where 

this is justified. Kanodia et al. (2004) investigate whether intangible investments should be 

distinguished from operating expenses and show that the optimality of such choice is firm- 

specific. Their analytical model considers three major sources of noise that affect the 

separate measurement of intangibles. The first one is due to random errors in 

discriminating between operating expenses and intangible investments. The second one 

arises from the difficulty in disentangling the productive from the unproductive 

components of expenditures on intangibles. The third source of noise is attributed to errors 

in classifying tangible and intangible investments. The conclusion from Kanodia et al. 's 

analysis is that separate disclosure of intangibles is preferred only if intangibles can be 

measured with adequate precision and when their relative importance in the firm's capital 

stock is sufficiently high. In Chapter 3 of this dissertation I examine empirically firms' 

discretionary disclosures of advertising investments as a function of net intangible value. 

The latter is defined in terrns of the valuation benefits of advertising over and above its 

competitive disadvantage effects. To the extent that net intangible value captures the 

relative significance of intangibles for the firm, Chapter 3 presents an application of the 

above model. It helps identify empirically the situations where enhanced disclosure of 

advertising is optimal. 

2.1.2. Proprietary costs as a function of competition 

Prior research shows that proprietary costs of disclosure vary with the nature and level of 

competition. Some studies find that competition has a negative influence on disclosure 

through the magnitude of the proprietary costs it conditions. For instance, Verrecchia 

(1983) argues that in more (less) competitive industries proprietary costs are higher 
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(lower) and hence, less (more) disclosure takes place. Hayes and Lundholm (1996) derive 

a similarly negative association between industry competition and disclosure. They argue 

that firms protect their excess profits through nondisclosure of profitable segments. This 

prevents rivals from allocating larger investments to the same activity and taking some of 

the firm's expected payoff from it. Piotroski (2003) also shows that segment disclosure 

decisions are negatively related to proxies for proprietary costs, such as gross margins and 

differences in the profitability of industry segments. 

Other studies find that disclosure does not necessarily decrease with competition 

and proprietary costs do not always increase with competition. Wagenhofer (1990) defines 

competition as the threat of new rivals' entry. He shows that there always exists full 

disclosure equilibrium and there never exists nondisclosure equilibrium. When 

information is unfavourable (favourable) firms disclose to prevent rivals from taking 

beneficial action (to improve their valuation). The model thus implies that voluntary 

disclosure is positively related to competition. Newman and Sansing (1993) document a 

similar positive association between disclosure and competition. Likewise Gigler (1994) 

demonstrates that proprietary costs can increase discretionary disclosures by generating 

credibility for them. Harris (1998) analyses the link between segment disclosure and 

industry competitiveness and finds that managers are likely to report operations separately 

only in more competitive industries, because disclosure in less competitive industries 

allows rival firms to capture their profits. Darrough and Stoughton (1990) conclude that in 

more competitive industries voluntary disclosure is encouraged through low costs of entry. 

The different findings on the relation between voluntary disclosure and proprietary 

costs suggest its direction depends on the specific type of competition. For instance, 

Darrough (1993) finds that the incentives for disclosure depend on whether firms are 

engaged in Cournot/demand or Bertrand/cost competition. Shin (2002) documents that 
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firms disclose relatively more information when involved in capacity as opposed to price 

rivalry. The nature of competition determines the magnitude of competitors' strategic 

benefits from other finns' disclosures of proprietary information. Industrial organisation 

literature examines externalities of this sort, such as: R&D related increases in rivals' 

productivity (Griliches, 1979); improvements in competitors' production structures and 

rates of capital accumulation (Bernstein and Nadiri, 1988); and substitution of investment 

for cheaper imitation by competitors (Mansfield, Rapaport, Romero, and Wagner, 1977). 

It shows that indeed they depend on the specific firrn and industry characteristics. The 

impact on rivals' stock price performance as a result of announcements/disclosures of 

information about spillover activities (information transfers) has also been examined in a 

number of contexts. Examples include: earnings releases (Foster, 1981), sales 

announcements (Olsen and Dietrich, 1985), management forecast issuance (Baginski, 

1987), stock repurchases (Hertzel, 1991), and dividend change notices (Firth, 1996). Their 

magnitude and signs also tend to be firm- and industry- spec 1 fic (Laux, Starks, and Yoon, 

1998). 

Given the above findings, the relationship between advertising disclosure and the 

proprietary costs related to it is expected to be product market specific. Depending on 

product market competition, advertising investments may create industry-wide benefits or 

be a source of monopoly power to the advertising firm by means of product differentiation 

(Telser, 1964). Sankar (1995) analyses how industry-wide vs. firm-specific information 

content influences finns' disclosure decisions and shows that favourable (unfavourable) 

news is disclosed and unfavourable (favourable) news is withheld if the news is more 

informative of a firm-specific (industry-wide) shock. Analogically, when a firm's 

spending on advertising has a favourable firm-specific (industry-wide) effect and benefits 

17 



the advertising firm (rivals) directly, the proprietary costs to advertising disclosure are 

expected to be lower (higher). 

Chapter 3 of this dissertation contributes to the existing literature in several 

important aspects. First, it examines the usefulness of advertising investments for 

valuation in a novel way. Unlike other studies, which focus on the impact of advertising 

on firm profitability and/or market prices, this study assesses the net intangible value of 

advertising, i. e. Its value-relevance above the competitive disadvantage effects related to 

it. By examining the relation between net intangible value and discretionary disclosure of 

advertising, it provides empirical evidence that may be useful to standard setters in 

assessing the need to alter the existing accounting treatment of advertising outlays in 

contexts where this is justified. 

Second, Chapter 3 extends the limited empirical evidence for the proprietary cost 

hypothesis. Its setting is unique in that it provides an opportunity to establish proprietary 

cost estimates both for disclosing and non-disclosing firms. In most other settings, 

observed discretionary disclosures precede mandatory disclosures, e. g., some firms adopt 

newly proposed standards early. Therefore, it is not possible to assess the performance of 

non-disclosing firms under the different reporting alternative as information on them is 

inaccessible. Legoria (2005) investigates whether phannaceutical finns were less likely to 

disclose advertising costs in response to the debate over healthcare reform. Since the time 

of increased political pressure over the pharmaceutical industry coincides with the SEC's 

FRR44, he also uses firms from outside the pharmaceutical industry to control for the 

overall change in advertising disclosure frequency. He documents that starting in 1994 the 

disclosure of advertising declined for all firins and interprets that as being consistent with 

the proprietary cost hypothesis. His research design, however, does not employ a specific 

proprietary cost proxy. It measures the change in disclosure frequency between the two 
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periods using an indicator variable. Hence, the measure used in Chapter 3, which is 

defined in terms of the competitive advantage/disadvantage effects of advertising, is a 

novel empirical proprietary cost measure. 

The study in Chapter 3 further contributes to the literature by providing evidence 

on the consequences of accounting choice. Given that discretionary disclosure depends on 

valuation-related benefits exceeding proprietary costs, it could be regarded as a signal for 

the quality of the investment. The study thus offers an insight into investors' 

understanding of this signal by examining whether they value advertising outlays 

differently in the periods before and after the SEC's regulatory change. Chan, Lakonishok, 

and Souglannis (2001) document that portfolios of firms with poor past performance but 

sustained investment in advertising, tend to earn positive excess returns for up to three 

years after portfolio formation. Hence, analysing the incentives for discretionary 

advertising disclosure may be relevant for identifying temporarily misvalued stocks on the 

market. 

To a large degree, the analysis on the costs and benefits of discretionary 

advertising disclosure can be generalized to other expenditures, such as maintenance or 

training. For instance, proprietary costs from detailed disclosure of training expenses by 

companies investing in extensive employee training programmes could arise if 

competitors try to attract their employees after leaming about their acquired skills. 

Benefits from the disclosure of training costs could exist if customers perceive them as 

being informative of the quality of the company's services/products. Disclosure of training 

costs could thus reflect the net benefits of the training investment. 
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2.2. Value-relevance of non-financial information 

The recently expanding literature on the importance of non-financial information has 

focused primarily on emerging, fast growing industries where the role of financial 

statements is expected to be more limited. Prior studies have examined two main aspects 

of non-financial indicators: their role as leading indicators of future financial perfon-nance 

and as drivers of firm value. 

The predictive ability of non-financial information for future performance has been 

explored in a rich set of contexts. Ittner and Larcker (1998a) provide evidence that a non- 

financial measure of customer satisfaction for a major telecommunications firm is a 

leading indicator of business-unit revenues, profit margins and return on sales. Behn and 

Riley (1999) find that customer satisfaction, load factor, market share, and available ton 

miles in the US airline industry are useful predictors of quarterly revenues, expenses and 

operating income one and two months ahead. They measure customer satisfaction by on- 

time performance, mishandled luggage, ticket oversales and in-flight service. Evidence 

from Banker, Potter and Srinivasan (2000) shows that non-financial measures of customer 

satisfaction are significantly associated with future business unit revenues and operating 

profit. Trueman, Wong, and Zhang (2001) examine web traffic for Internet firms and find 

that estimates of its growth have incremental value for forecasting revenues beyond time- 

series forecasts. Rajgopal, Venkatachalarn and Kotha (2003b) explore the extent to which 

network advantages create an intangible asset for e-commerce firms. Their results indicate 

that network effects have incremental information beyond traditional accounting measures 

and are positively associated with one- and two-year-ahead earnings forecasts provided by 

equity analysts. Nagar and Rajan (2001) examine the future sales implications of product 

quality measures for II plants of a manufacturing company. They employ both financial 

quality measures, such as external failure costs incurred due to product failures at 
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customer sites, and non-financial quality measures, such as defect rates and on-time 

deliveries. Their results show that both types of metrics are leading indicators of future 

sales. 

Non-financial indicators have also been shown to be important value drivers as 

indicated by their association with stock prices and returns. Amir and Lev (1996) are the 

first to examine the role of non-financial information as an important determinant of firm 

value. They focus on the US wireless industry during the period 1988-1993. They find that 

traditional accounting numbers, such as earnings and cash flow from operations do not 

explain stock prices and returns very well. The explanatory power of financial variables, 

however, becomes significant once they are accompanied by non-financial information, 

such as population coverage and market penetration rates. Considerable attention to non- 

financials has been devoted to firms from the Internet sector. Trueman, Wong and Zhang 

(2000) perform a joint test on the explanatory power of financial and non-financial 

variables for market prices of Intemet firms. They show that measures of Intemet usage 

such as page views are indeed value drivers. Demers and Lev (2001) apply factor analysis 

to obtain a parsimonious metric that captures the most relevant dimensions of website 

performance. They conclude that all three web-traffic factors are value relevant throughout 

the period of their analysis (1999 and the first quarter of 2000). Hand (2001) uses rank 

correlation to test for three potential forces affecting the pricing of Internet stocks: web 

traffic metrics, share supply (public float and institutional holdings) and economic 

fundamentals. He finds the number of visitors to be reliably related to stock prices. Within 

other industries, Hirschey, Richardson, and Sholz (2001) provide evidence that patent 

statistics on the quantity and quality of inventive output of high-tech firms display a 

significantly positive association with stock piice. Liedtka (2002) shows that non-financial 

performance indicators are significantly associated with market values in the airline 
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industry. The release of industry-wide information is also found to be value relevant by 

Chandra, Procassini, and Waymire (1999), who exanune reports on aggregate new orders 

and shipments in the semi-conductor industry, and by Hughes (2000) who investigates the 

impact of air pollution measures on the value of electric utility companies. 

Chapter 4 of this dissertation adds to the above literature by focusing on the role of 

customer relationship information as a leading indicator and value driver for firms in the 

wireless industry. Customer relationships are particularly important in the service 

industries where companies incur considerable costs and invest time and effort to acquire 

and continually enhance the satisfaction of customers in order to retain them. Few studies 

so far have examined the significance of customer relationship information for finTi 

valuation. Ittner and Larcker (1998a) document that customer satisfaction is a leading 

indicator of accounting performance and is positively associated with stock returns. Their 

study, however, employs small samples and an index of customer satisfaction that is based 

on survey data pertaining only to very large firms. Behn and Riley (1999) also find that 

their proxy for customer satisfaction in the airline industry, along with other non-financial 

performance indicators, is associated with operating income, revenues and operating 

expenses, both contemporaneously and up to two-quarter- ahead. Similarly, Banker, Potter 

and Srinivasan (2000) show that non-financial measures of customer satisfaction are 

significantly associated with future business unit revenues and operating profit. ' A 

limiting feature of these studies, however, is their focus on individual aspects of customer 

relationships and more particularly on customer satisfaction. A distinguishing feature of 

the study presented in Chapter 4 is that it uses a vector of key performance indicators 

A novel attempt to quantify the value of customers has recently been advanced in the marketing literature. 
Using financial data and retention rates, Gupta, Lehman and Stuart (2004) estimate a discounted futures 
earning model and apply it to five companies - one traditional and four Internet companies. They find that a 
1% improvement in retention or acquisition cost improves firm value by 5% and 0.1%, respectively. 
However their measure of acquisition cost is indirect, since it is based on marketing expense divided by the 
number of new customers. Interpreting their results is complicated by the fact that they exclude a number of 
important explanatory variables used here that may be correlated with the variables included in their model. 
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(KPIs) in which customer satisfaction is only one among several components. This allows 

the examination of versatile aspects of customer relationships beyond customer 

satisfaction. These are: the ability of the company to retain it customers, measured 

inversely by the chum rate; the duration of the custom, reflected by the type of contractual 

arrangements (postpaid versus prepaid); and the implicit bargaining power of the 

company, captured by its competitive position in the industry (market share). Most 

importantly, the study uses a direct measure of customer acquisition cost, which has a 

financial denomination, and thus allows for direct estimation of the length and magnitude 

of the return from investing in customer relationships. 

2.3. Analysts' use of non-rinancial information 

The general conclusion from the above studies is that non-financial indicators of firrns' 

investments in intangibles should supplement financial information in performance 

evaluation in order to compensate for the deficiency of accounting numbers. Current 

disclosures of non-financial items, however, are only voluntary. Their frequency, content, 

and presentation vary across firms and industries, which makes the collection and 

systernatisation of non-financial inforination by market participants rather costly in terms 

of time and effort. Financial reports, however, are not an exclusive information source to 

investors. Analysts are important financial intermediaries who examine financial 

statements extensively and often possess private information (obtained from meetings 

with management, conference calls, etc. ). This most likely helps them better assess the 

implications of firms' intangible assets for future earnings. Therefore, examining analysts' 

proficiency with key performance measures is important for providing further evidence on 

the valuation usefulness of these indicators and for assessing the potential need for the 

enhancement of their disclosure. 
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Prior literature exploring the relation between the characteristics of analysts' 

forecast and firms' intangibles has focused primarily on financial measures of intangibles. 

Barth, Kasznik, and McNichols (2001) use R&D, advertising expense, and balance sheet 

intangibles as proxies for the fin-n's intangible assets. They find that analysts' following 

and effort are greater for highly intangible firms. Barron, Byard, Kile, and Riedel (2002) 

use the same measures of intangible intensity and provide evidence that analysts' 

consensus is lower and individual forecast errors are larger for high-intangible than for 

low-intangible firms. They also show that analysts incorporate higher proportions of their 

private information into their forecasts for high-intangible firms, which results in a relative 

superiority of the mean analyst forecast error over individual forecasts for these firms. 

Amir, Lev, and Sougiannis (2003) examine analysts' incremental contribution over 

financial reports and show that it is larger for intangible-intensive companies than for 

those with low levels of intangibles. Nevertheless, they find that analysts' forecast errors 

are associated with their measure of intangible intensity (R&D-to-sales), which indicates 

that analysts do not fully account for the impact of R&D on future profitability. 

Few studies so far have considered the extent to which analysts use non-financial 

perfon-nance measures in their forecasts. Rajgopal et al. (2003b) examine the association 

between network advantages and future earnings, revenues and expenses for e-commerce 

firrns. Since the firms in their sample are very young and do not have realized earnings for 

more than a year, they use forecasted future earnings, revenues and expenses (the 

difference between forecasted sales and forecasted earnings) as a proxy for their 

realisations. As they use analysts' forecasts as a proxy for future accounting items they do 

not actually consider the incremental predictive value of network advantages beyond 

analysts' forecasts. Trueman et al. (2001) take this analysis a step further and examine the 

role of Internet firms' non-financial metrics (web usage data) for predicting future 
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revenues above time-series and analysts' revenue forecasts. They examine the incremental 

predictive power of both actual web usage data assuming analysts' perfect foreknowledge 

of it, and estimated web usage data, allowing for the fact that analysts can only use time- 

series forecasts of web usage at the time of predicting revenues. They find that estimates 

of web traffic growth have significant incremental value above past revenues in predicting 

current quarter sales but they do not find significant incremental predictive value of web 

traffic measures over analysts' forecasts. Rajgopal, Sheviin and Venkatachalam (2003a) 

examine the role of backlog as a leading indicator of future earnings. They show that the 

market tends to overweight the contribution of order backlog to future earnings. In relation 

to that they examine whether the inability of the market to price correctly the implications 

of backlog is due to analysts' failure to interpret it properly. Their findings indicate the 

opposite. 

Chapter 5 of this dissertation makes several important contributions to the prior 

literature. First, it adds to the literature that examines analysts' efficiency in forecasting 

the performance of intangible-intensive firms. As mentioned above, previous studies on 

the relation between analysts' forecast characteristics and firrns' intangible intensity have 

measured intangible assets primarily by financial items such as R&D, advertising or 

balance sheet intangibles (Barth et aL, 2001; Barron, et al., 2002; Arnir, et al., 2003). This 

study is among the first to use direct measures of intangible "Investments" in assessing 

analysts' contribution. Trueman et al. (2001) estimate the incremental predictive value of 

web traffic growth for revenues beyond analysts' forecasts. However, they do not consider 

explicitly its impact on analyst bias and forecast accuracy. Rajgopal et al. (2003a) examine 

the association between analysts' forecast bias (but not accuracy) and order backlog. 

Order backlog, however, is a widely disseminated, dollar-denominated measure, which is 

available for a large number of firms and is comparable across industries. Hence, their 
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evidence on analysts' use of backlog may not be generalizable to settings where leading 

indicators are costly to collect or difficult to interpret because of their non-monetary 

denomination. The study in Chapter 5 addresses this issue by focusing on both monetary 

(customer acquisition cost, average revenue per user) and non-monetary (chum rate, 

market share, subscriber base, minutes of use) performance indicators. 

Another significant contribution of the study is that in examining analysts' 

assessment of non-financial indicators it accounts for analysts' use of fundamental signals, 

constructed from financial variables. This is important because analysts tend to infer 

information about intangible aspects of the business (e. g. risk, growth, competitive 

position) from financial statement items (SGA-to-sales, gross margin, ratio of accounts 

receivable to sales, etc. - Lev and Thiagarajan, 1993). Hence, the research design allows 

comparison of the incremental predictive value of non-financial indicators versus 

fundamentals beyond analysts' forecasts. Gu and Wang (2005) examine the relation 

between analysts' forecasts and intangibles, measured both by financial variables (R&D, 

advertising, and balance sheet intangibles) and non-financial indicators (technology 

portfolio diversity and degree of innovation). They focus on the impact of information 

complexity on forecast accuracy where information complexity is measured by all the 

above complementary intangible measures. They find that the non-financial characteristics 

of the firm's technology-based intangibles are related to analysts' forecast errors primarily 

through their interaction with the level of the firm's investment in intangibles. Therefore, 

they are complementary to the intangibles measured by financial variables. A 

distinguishing feature of the current study (Chapter 5) is that in selecting financial proxies 

for each non-GAAP indicator it sheds light on analysts' possible differential treatment of 

two similar, and to a certain degree substitutive, sets of intangible-related information, 

where one is regulated by GAAP and the other is subject to management discretion. 
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Chapter 5 also extends existing knowledge on the usefulness of leading indicators. 

Prior studies have shown that non-financial measures are highly contextual. Francis, 

Schipper, and Vincent (2003) state that industry-by-industry analyses are the only 

practicable approach to amass systematic evidence on the superiority of various 

performance metrics over traditional financial variables. A unique feature of the current 

study is that by employing a rich set of measures, it provides evidence of potential 

relevance to other industries. Customer acquisition cost, more generally defined as 

expenses needed to turn a prospective customer into an actual customer, is an important 

performance measure for internet companies, retailers, financial service providers, 

satellite/cable providers, travel companies, etc. Average revenue per user/customer is a 

relevant metric in digital media, intemet/online services, insurance, etc. Chum rate as an 

inverse measure of customer satisfaction is used in industry/firm analyses of 

banking/credit institutions, business/consumer services, healthcare, insurance, etc. Market 

share and subscriber base, which measure competitive position and economies of scale, 

are relevant performance measures for any industry. Therefore, the findings from this 

study may not be limited to a single industry focus. Further, more generalizable potential 

for the study's findings comes from its comprehensive assessment of analysts' use of non- 

financial information in forecasting a number of financial variables (earnings per share, 

sales growth and target prices) that are important for equity valuation. 
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Part I 

Value-Relevance of Financial Information: 

The Case of Internally Generated 

Intangibles 
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3. Voluntary Disclosure of Advertising Expenditures 

3.1. Introduction 

Before 1994 the Securities and Exchange Commission required industrial and commercial 

firms to supply a Supplementary Income Statement Information schedule. SEC's FRR44 

from 1994 eliminated the requirement to furnish this schedule. 2 Since advertising costs 

were one of the items previously referenced by it, FRR44 effectively made separate 

disclosure of advertising outlays optional. The Commission believed that eliminating this 

and other supplementary schedules would result in reduced costs of reporting by public 

companies without loss of material information necessary to protect investors. Comment 

letters to the proposal of the amendment received from registrants, accounting firms, and 

related professional membership associations were generally supportive of It. 3 

Nevertheless, a significant number of firms continued to disclose advertising costs after 

1994 either in the income statement or in the notes to it. Other firrns, including those that 

had persistently reported significant advertising expenses before 1994 stopped disclosing. 

This differential response to FRR44 presents an interesting setting for exploring the 

factors that motivated firms to disclose or not to disclose advertising costs on a voluntary 

basis. The purpose of this chapter is to examine the economic incentives for discretionary 

disclosure of advertising expenses and its consequences. 

2 The SEC's FRR44 from December 1994 amended Section 210.5-04 of Article 5 of Regulation S-X, which 
eliminated the requirement to furnish certain supplemental financial schedules, including "Supplementary 
income statement information". The amounts of the items formerly referenced by this schedule 
(maintenance and repairs, depreciation and amortization of the cost of intangible assets, pre-operating costs 
and similar deferred costs, taxes other than payroll; royalties; and advertising costs) were not to be disclosed 
on an ongoing basis anymore (SEC's file No. S7-12-94, Financial Reporting Release No. 44). The SEC's 
amendment was intended to extend accommodations adopted recently with respect to financial statements of 
foreign issuers to filings by domestic issuers. 
3 Registrants, accounting firms and related professional membership associations expressed an opinion that 
the costs of preparing the schedules outweighted the benefit. Comments by financial analysts were the only 
ones that criticised the proposed amendments and expressed a general concern about a perceived relaxation 
of disclosure requirements. 
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I examine the discretionary decision to disclose advertising costs after 1994 as a 

function of the proprietary costs and the valuation-related benefits of advertising, 

experienced by firms during the mandatory disclosure period. My proxy for proprietary 

costs is an industry-level estimate of the competitive adv antage/di s advantage effects of 

advertising. It is measured by the association between a firm's returns and its competitors' 

advertising investments. I define valuation-related benefits by an advertising benefit 

parameter and a value-relevance measure. The advertising benefit parameter is an estimate 

of the relation between future operating income and past advertising outlays after 

controlling for the contribution of tangible assets and R&D investments. The value- 

relevance measure is an estimate of the incremental explanatory power of advertising 

expenses for stock prices/retums beyond that of earnings, research and development 

expense, and the book value of equity. 

The results show that firms in industries where advertising displayed a positive and 

significant association with rivals' returns before 1994 are less likely to disclose their 

advertising costs separately during the voluntary disclosure period. Accordingly, firms 

whose advertising outlays had a positive impact on future operating profit or were 

significantly associated with stock prices/returns before the issuance of FRR44, are also 

more likely to disclose their advertising expenses. Additionally, I study the consequences 

of voluntary disclosure by examining how the association between advertising outlays and 

stock prices changed from the mandatory to the discretionary disclosure period. The 

results indicate that voluntarily disclosed advertising expenses exhibit a much higher 

(positive) association with stock pnces. 

The rest of this chapter is organised as follows: the next section (3.2) describes the 

research design. Section 3.3 presents details on the sample selection procedures and 
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descriptive statistics. The empirical results are discussed in section 3.4 and section 3.5 

concludes. 

3.2. Development of hypotheses 

3.2.1. Valuation benefits and disclosure 

The evidence from prior literature discussed in Chapter 2 shows that disclosure of 

favourable information improves firm valuation (Verrecchia, 1983; Wagenhofer, 1990; 

Darrough and Stoughton, 1990; Newman and Sansing, 1993; Gigler 1994). In the case of 

disclosure costs, the incentive to disclose increases with the quality of the information 

(Verrecchia, 1990). The quality of advertising information is measured in terms of its 

ability to generate brand name recognition, enhance the firm's competitive position, etc., 

the economic implications of which are observed through their effects on firm profitability 

and changes in market value. Since the latter have been documented to vary widely across 

firms and industries I expect that the rewards from advertising disclosure are likely to 

differ in a similar pattern. I hypothesise the following: 

HI: The greater the valuation- related benefit from a firm's advertising investments, 

the higher the probability of thefinn's voluntary advertising disclosure. 

3.2.2. ProPrietary costs and disclosure 

The different findings of prior literature on the relation between voluntary disclosure and 

proprietary costs suggest its direction depends on the specific type of competition. In the 

context of advertising, product market competition could be such that the sponsors of 

advertising obtain only a fraction of its benefits. This is likely when advertising 

investments create industry-wide benefits (Telser, 1964). In such cases announcements of 
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advertising activities are expected to have a favourable influence on rivals' performance. 

Alternatively, investments in advertising may be a source of monopoly power to the 

advertising firm by means of product differentiation. Thereby disclosures of advertising 

are likely to cause negative information transfer across the industry. Sankar (1995) 

analyses how industry-wide vs. firm-specific information content influences firms' 

disclosure decisions and shows that favourable (unfavourable) news is disclosed and 

unfavourable (favourable) news is withheld if the news is more informative of a firm- 

specific (industry-wide) shock. By comparison, I expect that if a firm's spending on 

advertising has a favourable firm-specific (industry-wide) effect and benefits the 

advertising firm (rivals) directly, the proprietary costs to advertising disclosure will be 

lower (higher). Therefore, firms will be more (less) likely to disclose their spending on 

advertising. Based on this, I hypothesise the following: 

H2: The greater the competitors' benefit from a firm's advertising investments, the 

lower the probability of thefirm's voluntary advertising disclosure. 

It can be argued that the benefits and costs of advertising will be experienced 

regardless of whether it is disclosed or not because advertising is visible (TV, radio, 

newspaper, etc. ). A significant part of advertising, however, is targeted directly at 

potential customers and therefore cannot be observed. Direct advertising is important 

because the benefits from it (increased sales, market share) are perceived to be much more 

certain than those from other types of advertising. On these grounds US GAAP allows 

capitalization of direct response advertising given that it meets certain criteria (US GAAP 
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- SOP 93-7 )4 . Firrns, which decide to capitallse direct response advertising, are required to 

disclose the related amounts in order to justify their choice. However, firms that do not 

capitalise direct response advertising can choose not to disclose it although they may still 

experience the same rewards as the capitalising firms (i. e. more certain future benefits). In 

this case non-disclosure by expensing firms would be associated with loss of material 

information to investors/competitors. Direct sales advertising may be more likely to create 

a direct benefit for the firm rather than its competitors. Nevertheless, depending on the 

product market structure, competitors' knowledge of its scale, together with their 

awareness of the end result (i. e. profits, sales, etc., observable in the financial reports of 

the advertising firm) could be indirectly beneficial to them in the sense that it will trigger a 

response to adopt a similar type or scale of advertising. This creates a setting described by 

the prisoners' dilemma. 5 

Another potential argument against the hypothesised relation could anse if 

information on firms' advertising spending is available from sources other than financial 

statements. Examples of these are specialised advertising databases, such as 

Adspender/Strategy in the US and ACNielson MEAL in the UK. 6 ACNielson MEAL's 

coverage in the UK is limited to major media outlets, such as television and national 

newspapers (Shah and Stark, 2005). It tends to group advertising by brands and products. 

Similarly, Adspender and Strategy report advertising by brands and products rather than 

company and also have an incomplete coverage. Even though the information from these 

4 The two criteria for capitalising direct response advertising under SOP 93-7 are: 1) that the primary 
purpose is to elicit sales to customers who could be shown to have responded specifically to the advertising 
and 2) that it results in probable future economic benefits. 
5 The problem faced by firms that advertise to attract the same customers is similar to the prisoners' dilemma 
(Mankiw, 1998). In a duopoly setting if neither company advertises, the two companies split the market. If 
both advertise, they again split the market, but profits are lower, since each company must bear the cost of 
advertising. Yet if one company advertises while the other does not, the one that advertises attracts 
customers from the other. Therefore, the disclosure decision, beyond the decision to advertise or not, 
influences the firm's strategic position and that of its rivals. 
6 Shah and Stark (2005) examine the value-relevance and predictive ability of firms' advertising 
expenditures in the UK, using data from ACNielson MEAL. 
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databases captures a significant percentage of advertising activity, they are imperfect 

substitutes for financial statement disclosure. Furthermore, they are available at a cost, 

which suggests that not all investors/competitors have equal access to them. 

3.3. Research design 

3.3.1. Proprietary cost proxy 

To test H2, I create a measure, which captures competitors' benefit from a firm's 

advertising expense. This measure is derived for the mandatory disclosure period since 

only then are advertising expenses of all firms observable. The methodology used is 

similar to that of studies that examine inter- and intra-industry R&D spillover effects. 

Bernstein and Nadiri (1986) estimate the relation between the production costs of firms in 

one industry and the R&D capital accumulated by firms in other industries after 

controlling for the industry's own R&D capital. Griliches (1979) examines the output of 

the ith firm in the industry as a function of its index of conventional inputs, its specific 

knowledge capital, and the state of the aggregate knowledge capital in the industry. In the 

current setting the firm variables that are likely to be influenced by rivals' advertising 

investments are sales and market share. Since their economic significance is reflected in 

the firm's profitability and thus its market value, I assume that any gains to the firm 

derived from its competitors' advertising will be reflected in its stock price/returns. I 

estimate the association between a firm's stock prices/returns and its competitors' 

advertising investments whilst controlling for its own advertising. I also control for 

earnings, book value of equity and R&D expense to be consistent with piior studies that 

measure the valuation effect of advertising (1-firschey, 1982; Hirschey and Weygandt, 

1985; Bublitz and Ettredge, 1989; Hall, 1993; Stark and Shah, 2005; etc. ). I define a 

firm's competitors to be all the other firms in the same four-digit industry. I assume that a 
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firm and its competitors adopt symmetric strategies to compete with each other. 7 Thus the 

effect of the cumulative advertising investment in industry j equals the sum of the effects 

of each rival's advertising outlay on the ith firm's market value. Hence, the estimated 

relation between the ith firm's returns and the cumulative advertising expense of its 

competitors is a proxy for how a given firm's advertising outlay would affect its rivals' 
8 

returns .I specify the following model: 

11A 
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where: 
Rijt Stock return for firm i, industry j, from nine months before to three months after the end of 

fiscal year t, 
Eijt Earnings per share before R&D per share and advertising expense per share for firm i, 

industryj, year t, divided by price at the end of year t-1, 
AEjjt Change in earnings per share before R&D per share and advertising expense per share 

from year t-1 to year t for firm i, industryj, divided by price at the end of year t-1, 
RDij, Research and development expense per share for firm i, industry j, year t, divided by price 

at the end of year t-1, 
ARDij, Change in research and development expense per share from year t-1 to year t for firm i, 

industryj, divided by price at the end of year t-J, 
Advij, Advertising expense per share for firm i, industry j, year t, divided by price at the end of 

year t-1, 
AAdvij, Change in advertising expense per share from year t-1 to year t for firm i, industry j, 

divided by price at the end of year t-1, 
Sum of advertising expenses per share scaled by lagged price (at the end of year t-1) for all Adv, 

firms in industry j except firm i, year t. Industry is defined at the four-digit SIC level. 
Number of firms in industryj. 

Equation (1) is derived from a basic regression of returns on earnings levels and changes 

(Easton and Harris, 1991). 1 modify it by separating the levels and changes of R&D and 

advertising expense from earnings and adjusting earnings accordingly. I also add the 

industry advertising expense as an additional regressor. Consistent with Easton and Harris 

(1991) all the independent variables in equation (1) are per share and scaled by price at the 

7 In a similar setting Sundaram, John, and John (1996), who examine the responsiveness of a firm's profits 
to changes in competitors' revenues, also assume asymmetry in competitors' strategies. 
8 More precisely, the cumulative effect is equal to the individual effect multiplied by the number of firms in 
the industry minus one. Since only the sign and the significance of the effect matters for the subsequent 
analysis, I substitute one for the other without loss of generality. 
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end of year t-1. The industry advertising expense is the sum of the advertising expenses 

per share scaled by lagged price across all finns in industryj except firm i. 

Some prior studies estimate the valuation benefits of advertising through price 

level regressions. Landsman and Magliolo (1988) examine the issues of model 

specification in cross-sectional capital market research and conclude that the advantages 

of returns over price specifications and vice versa depend largely on the assumptions made 

by researchers. They argue that, since researchers are unable to scientifically test their 

maintained assumptions, any claimed inherent advantages of one methodology over the 

other are premature. Therefore, in the interest of robustness, I estimate a level 

specification of the above equation as well: 

n-1 
P. +y EPS +y BVPS +y RDPS. +y AdvPS Y- AdvPS, + ljt oj ij ij , 2j ijt 3j ijt 4j ijt 

+ y5j 
1=1 

Jijt 

where: 
Pij, Stock price, adjusted for stock splits and dividends, for firm i, industry j three months after 

the end of fiscal year t, 
EPSip Earnings per share before R&D per share and advertising expense per share for firm i, 

industryj, year t, 
BVPSij, Book value per share for firm i, industryj, year t, 
RDPSip Research and development expense per share for firm i, industry j, year t, 
AdvPSij, Advertising expense per share for firm i, industryj, year t, 

Sum of advertising expenses per share of all firms in industr j except firm i, year t. AMS, y 

Industry is defined at the four-digit SIC level. 

n Number of firms in industry j. 

Equation (2) is based on OhIson (1995) and Souglannis (1994). OhIson (1995) constructs 

a valuation equation, in which he presents the market value of equity as a function of book 

value of equity and residual earnings. Sougiannis (1994) evaluates the benefit from R&D 

by disaggregating the R&D capital from earnings in the original equation to reveal how 

the R&D component of earnings is valued. 9 I estimate a similar regression where I 

9 Sougiannis (1994) estimates the lag structure of R&D expenditures as a proxy for R&D capital. Hirschey 
(1982), however, shows that, under an assumption of constant growth rate, current R&D expenditures 
capture the market value implications of intangible capital. Based on this, I use only the current period C 
advertising expense to capture any market value implications of advertising. 
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separate R&D and advertising from earnings and adjust earnings accordingly. For 

consistency with the returns specification, I add the aggregate industry advertising 

expense. Since the dependent variable is stock price per share, I scale all independent 

variables by the number of shares outstanding to avoid introducing a new deflator. This is 

consistent with scaling the independent variables in equation (1) by number of shares 

outstanding and lagged price to convert them on a comparable basis with returns. Scaling 

equation (2) by the number of shares outstanding is also consistent with the prescriptions 

of Barth and Clinch (2001), who show that share-deflated and undeflated specifications on 

average perforrn better in mitigating scale effects than market-to-book and returns 

specifications. The cumulative industry advertising expense is the sum of advertising 

expenses per share across all firms in industryj except firm i. 

The coefficient 87j (; 15j) from equation (1) ((2)) captures the impact of competitors' 

advertising on a given fin-n's returns (stock price). A significantly positive coefficient 

suggests advertising by firm i in industry j has industry-wide effects and increases other 

firrns' returns (prices). Accordingly, a significantly negative coefficient implies that firm i 

is adversely affected by the advertising efforts of other firms. Since the strategies of all 

firms are assumed to be symmetric this means that the advertising investments of firm i in 

industry j make its competitors worse off in terms of sales, market share, etc. As the 

economic implications of changes in these factors are reflected in market value changes, 

competitors' returns (prices) are unfavourably affected as a result. I interpret this as 

equivalent to advertising investments creating firm-specific benefits for their sponsor. The 

underlying assumption is that firm i's gain is associated with its competitors' loss of sales, 

market share, etc. 
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3.3.2. Valuation -related benefit proxies 

3.3.2.1. Value-relevance proxy 

The r4j coefficient in equation (2) captures the valuation-related benefit from advertising. 

It measures the association between a firm's stock prices and its advertising expense. If 

investors expect that the advertising investments, recorded as expenses, will generate 

future benefits different from those in earnings, y4j should be positive and significant 

(Sougiannis, 1994). If advertising expenditures are regarded primarily as expenses, y4j 

should be negative and significant. 

If a value-relevance proxy were to be derived from the returns specification as 

well, it would have to be a combination of the coefficients of the advertising expense level 

and change in equation (1). Summing the two coefficients (, 85j+, 86j) would mean assigning 

the same weights to them. Since no economic motivation exists for imposing this or some 

other relation (e. g. product: 85j*, 86j) on the level and changes coefficients, I draw 

inferences on the value-relevance of advertising from the level specification (equation (2)) 

only. A robustness check for the impact of the value-relevance proxy on disclosure is the 

use of the advertising benefit parameter described below. 

AAA 

The propnetary cost proxies ( 187 j and y, j 
) and the value-relevance measure ( y4j 

are estimated at the industry level for the period Jan 1971-Nov 1994. Industry is defined at 

the four-digit SIC level. Industries with less than 25 observations across all finns and 

years are excluded from the analysis. 10 I estimate equations (1) and (2) with pooled cross- 

sectional time-senes data. " The t-statistics are based on the asymptotic variances of the 

coefficients to control for heteroscedasticity. All observations are winsorised at the top 

and bottom 1% of the distribution in order to avoid undue influence of outliers. 

10 The minimum of 25 observations is arbitrarily chosen. 
11 Yearly estimation of the models is not possible due to the limited number of yearly observations for many 
industries. 
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3.3.2.2. Advertising benerit proxy 

An alternative measure for the valuation-related benefit (favourableness) of advertising is 

its ability to predict future profits. I use the model of Lev and Sougiannis (1996), which 

defines operating profit as a function of recognised tangible assets and estimated 

intangible assets, where intangible assets are derived from R&D and advertising expenses. 

R&D capital is estimated through the lag structure of R&D expenses, scaled by sales, and 

advertising capital is substituted for by lagged advertising intensity. As Lev and 

Souglannis (1996) point out, advertising capital can also be estimated through the lag 

structure of advertising expenses but this would impose stringent requirements on the data. 

Furthermore, the widely documented short life of advertising expenditures (Bublitz and 

Ettredge, 1989; Hall, 1993, etc. ) makes such a specification less meaningful. I estimate the 

following regression: 

2 

0ISjjI = 90j1j + 9jj1jTASjj'I-j+ I 152i / i, kRDSij, t-k 
+ 

'53jjjADSjj', -j + Vijt (3) 
k=O 

where: 
0ISjjt Operating income before depreciation, R&D and advertising expense, divided by 

sales, of firm i, industryj, year t, 
TASij,, -, Tangible assets: Property, plant and equipment plus inventories, divided by sales, 

of firm i, industry j, year t-1, 
RDSij, t-k R&D expense, divided by sales, of firm i, industry j, year t-k, where k 0,1,2 
ADSjj., j Advertising expense, divided by sales, of firm i, industryj, year t-1. 

The coefficient 83i/i in equation (3) reflects the effect of the previous year's 

advertising spending, scaled by the previous year's sales, on current operating income. I 

I 
estimate the advertising benefit proxy 153i , at the firm level, for firms with fifteen 

consecutive years of available data. The rest of the firms are grouped by four-digit 

industry for the estimation of 53j at the industry level. For firms/industries, for which 

advertising has a long-term impact on profitability, (53i/iis expected to be positive and 

significant. 
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Similarly to Lev and Sougiannis (1996), 1 apply the Almon polynomial distributed 

lag procedure for the R&D lags to mitigate the high degree of multicollinearity between 

them. I fit a second-order polynomial structure for three consecutive lags of each firm's 

R&D expenditures. The number of R&D lags used in the estimation is determined by data 

availability considerations. Observations are winsorised at the top and bottom 1% of the 

distribution. 

3.3.3. Disclosure decision regressions - Logistic estimations 

I use a logistic model to examine the relation between firms' decisions to disclose 

advertising expenses and the proxies for proprietary costs and valuation-related benefits. 

A 

Equation (4) includes the proprietary cost proxy)67j, estimated from equation (1), and the 

A 

advertising benefit estimate, 53i/j derived from equation (3). 

AA 

Voldisclij, = 00 + 01 (187 
i)+ 

02 POS 
- 

S'g 1i+ 03Pr- COStj + 04 (453i + 05Pos 
- sig2, lj 

+06Adv 
- 

beni, j + 07R0Eý, +o8SIZEý, +o9LEVij, +0, ()ASSETPL�, (4) 

+0� Herfindahljt +012Adv 
- 

inti+013Goodwill 
- adv, + oý7, 

A 

Equation (5) includes the proprietary cost proxy y5j , estimated from equation (2), 
A 

and the advertising benefit measure453i/ i obtained from equation (3): 

AA 

Voldiscl, jt 
'Pr "(453ili) + 05POS 

- sig2j, j 
= 00' + 01'(y5j) + 02"POS 

- 
S'91j + 03 

- 
COStj + 04 

+06'Adv - 
beni, j+ 07'R OEý, + 08'SIZEý, 

t + 09'LEVij, + 01'OASSETPLJ, (5) 

+01", Herfindahlit + 0, '2Adv 
- 

inti + 01'3Goodwill 
- ad-vý + ujt 

where: 
Voldisclij, An indicator variable equal to I if firm i in industry j discloses advertising expense after 

Nov 1994,0 otherwise, 
A 

)87i An estimate of the effect of competitors' advertising expenses on firm i's stock returns in 

industry j for the period Jan 197 1 -Nov 1994 (estimated from equation (1)), 
POS-SigIj An indicator variable equal to I if ý, 

j 
is positive and significant, 0 otherwise, 

Pr-Costj An interaction variable equal to the product of ý7j and Pos_siglj, 
A 

y5j An estimate of the association between firm i's advertising expense and its stock price in 
industry j for the period Jan 1971 -Nov 1994 (estimated from equation (2)), 
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A 

453i Ii A firm/industry estimate of the association between firm i's advertising intensity in year t- 
I and its operating income in year t, industryj (estimated from equation (4)), 

Pos-sig2jlj An indicator variable equal to I if &Ij is positive and significant, 0 otherwise, 
Adv_beni. j An interaction variable equal to the product of &lj and Pos_sig2,, 
ROEjj, Return on equity measured as net income divided by common equity of firm i, industry j, 

year t, 
SIZEij, Size measured as the log of total assets of firm i, industry j, year t, 
LEVjp Leverage measured as current plus long-term portion of debt divided by total assets of firm 

i, industry j, year t, 
ASSETPLip Assets in place measured as property, plant and equipment divided by total assets of firm i, 

industryj, year t, 
Herfindah1j, Herfindahl index measured as the sum of squares of market shares in industry j, year t, 
Adv-inti Advertising intensity for firm i measured as the ratio of advertising expense to sales for the 

year preceding the SEC disclosure requirement change, 
Goodwill-advi Market value minus book value divided by advertising expense for the year preceding the 

SEC disclosure requirement change. 

AA 

Pos-sig] is an indicator variable, which takes the value of one when 87i (y5j) is 

positive and statistically significant, and zero otherwise. The purpose of its inclusion is to 

isolate industries where advertising has a favourable effect on competitors' returns. The 

coefficient 02 (0'2) in equation (4) ((5)) measures the difference in intercepts (probability 

of disclosure) between firms that experience positive spillover effects from advertising 

A 

and firms that do not experience such effects, holding the magnitude of the effect 6, 
j 

AAA 

y5j )constant. The Pr-cost variable is an interaction term between the estimate . 
85i (r5j) 

and the indicator variable Pos-sig]. The coefficient 03 (0'3) measures the difference in 

slopes for firrns with significant proprietary costs relative to the rest. The sum of the 

coefficients 01+03 (0'1+0'3) reflects the likelihood of disclosure for these firms. As they 

are hypothesised to be less likely to disclose advertising costs, the predicted signs for both 

03 (0'3) and 01 + 03 (O'l + 0'3) are negati ve. 

The explanatory variables with coefficients 04 to 06 (0'4 to 0'6) relate to the 

advertising benefit estimates. Pos-sig2 is an indicator variable, equal to one for positive 

and statistically significant Kli estimates, zero otherwise. The variable Adv-ben is the 
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product of ý3ilj and Pos_sig2. It takes non-zero values for firms in Industries where 

advertising expenses have a positive impact on operating income beyond the year in which 

they are incurred. I hypothesise that these firms are more likely to disclose their 

advertising costs for the purpose of improving their valuation. Therefore, the predicted 

signs for 06 (0'6) and 04+06 (0'4 +0'6) are positive. 

In equation (6) the disclosure decision is specified as a function of the proprietary 

AA 

cost proxy( y5j) and the value-relevance measure (y, j), both estimated from equation (2): 

AA 

Voldiscl,,, = aO + al (y5j) + a2POS 
- 

S'glj+ a3Pr - costj + a4 (y4j )+ a5Pos - sig3j 
+a6Val - relj + a7ROEij, + a8SIZE,,, + qqLEVj,, + aOASSETPL,,, (6) 

+a,, Herfindahljt +al2Adv-inti+ Crfioodwill - adv, + wj, 
where: 

A 

y4j An estimate of the association between firm i's advertising expense and its stock price in 

industry j for the period Jan 197 1 -Nov 1994, 

Pos-sig3j An indicator variable equal to I if )"4j is positive and significant, 0 otherwise, 

Val-relj An interaction variable equal to the product of Y4j and Pos-sig3j, 

The rest of the variables are the same as in equations (4) and (5). 

By analogy with the above equations, Pos_sig3 is an indicator variable, which 

takes the value of one for positive and statistically significant y, j estimates. Val-rel, 

which is an interaction between Pos-sig3 and )I, j, takes non-zero values for firms in 

industries whose advertising expenses have a positive and significant association with 

stock price. These firms are hypothesised to be more likely to disclose their advertising 

expense. Therefore, both % and c(4 +% coefficients are predicted to be positive. 

Equations (4), (5) and (6) include several control variables. Size and leverage of 

the firm have been shown to have a favourable influence on voluntary disclosures. 

Therefore I include them with positive predicted signs. SIZE is measured as the log of 
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total assets and LEV (leverage) is the current plus the long-tenn portion of debt divided by 

total assets. Legoria (2005) uses firm profitability and assets in place as control variables 

for the advertising disclosure decision. This is because agency costs are lower for firms 

with large amounts of assets in place, and therefore these firms are less likely to disclose 

their advertising expense. Hence, I include ASSETPL, measured as property, plant and 

equipment divided by total assets, with a negative predicted sign. Highly profitable firms 

are also more likely to provide investors with more information. Therefore, I include ROE 

(net income to total equity) and predict a positive sign for it. 

The Herfindahl index is a proxy for the overall level of industry competitiveness. It 

is computed at the four-digit industry level as the sum of the squares of all companies' 

market shares in a given year. Because of the conflicting evidence on the relation between 

industry competitiveness and voluntary disclosure, there is no prediction for the sign of 

the Herfindahl index coefficient. The Herfindahl index and the proprietary cost variable 

are both measures of industry competitiveness although they capture different aspects of 

competition. The proprietary cost variable reflects the specific type of strategic interaction 

between firms, whereas the Herfindahl index measures the concentration of firms in an 

industry. 

Advertising intensity (advertising expense scaled by sales) is included to control 

for the materiality of advertising expenses' 2. Since advertising intensity for non-disclosing 

firms during the voluntary disclosure period is unavailable, I calculate the advertising-to- 

sales ratio for all firms in the year preceding the SEC disclosure requirement change. I use 

this as a proxy for its value in the discretionary disclosure period. The predicted sign on its 

coefficient is positive. 

12 FASB requires disclosure of material information. It defines information to be material when its absence 
makes financial statements misleading. 
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Finally, I add the difference between market and book value of equity scaled by 

advertising expense (MVE - BVE)lAdv. Oswald and Zarowin (2004) use the difference 

between market and book value of equity, scaled by R&D expense, ((MVE - BVEYRW) 

as a proxy for the unrecognized economic asset created by a unit of R&D expenditure. 

They hypothesise that the ratio is higher for firms with higher expected R&D benefits, 

which are incorporated into the current difference between market and book value of 

equity. By analogy, I would expect firms with higher expected advertising benefits to have 

higher (MVE - BVE)lAdv ratios. Chan et a]. (2001), however, show that firms with high 

advertising investments relative to their market value of equity are under-priced and 

experience larger future returns relative to those with low or no advertising. Hence, 

another interpretation of this variable would be that firms with small ratios (high 

advertising relative to the difference between market and book value of equity) disclose 

advertising expenses to signal their future profitability to investors. ' 3 In such cases its 

association with the discretionary disclosure decision is expected to be negative. As a 

result of the conflicting expectations, I do not specify a sign for it. The (MVE - BVE)lAdv 

ratio is also estimated from the mandatory disclosure period and is used as a proxy for its 

realisation during the discretionary disclosure period. 

The disclosure decision regressions (equations (4), (5), and (6)) are first estimated 

across firms and years for the period Nov 1994-Dec 2003 with yearly indicator variables 

included to control for time-invariant effects. Pooling the observations across time is 

equivalent to assuming that the decision to disclose advertising in the current year is 

independent of the disclosure decision in the previous year. Firms, however, are more 

likely to have fixed disclosure strategies that change only with micro or macro changes in 

the firm's environment. To avoid potential bias in the standard errors, I also estimate the 

13 The credibility (costliness) of such signal is likely to be related to the proprietary costs incurred by the 
firm. 
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disclosure decision regressions year by year. I calculate the time-series averages of the 

coefficient estimates and compute t-statistics from their standard deviation (Fama and 

MacBeth, 1973). To control for the effect of serial autocorrelation I adjust the standard 

errors for dependence using the Newey and West procedure (Newey and West, 1987). 

Autocorrelations are estimated for two lags. This is warranted by the fairly small number 

of annual observations in the period 1994-2003. To prevent significant outlier influence I 

winsorise observations at the top and bottom 1% of the distribution. 

The magnitudes of the coefficients from the logistic estimation represent the 

marginal effect of the explanatory variables on the log of the odds, where the odds are 

defined as the ratio of the probability of disclosure and the probability of nondisclosure. 

The partial effect of the explanatory variables on the response probability can be obtained 

by taking partial derivatives. However, because the cumulative distribution function in the 

logistic model is strictly increasing, the signs of the coefficients reflect the signs of the 

partial effects of each explanatory variable on the disclosure probability. The statistical 

significance of the coefficients determines the statistical significance of the explanatory 

variables (Wooldridge, 2006). Therefore, the signs and statistical significance of the 

coefficients from the logistic estimation provide sufficient evidence for testing HI and H2. 

3.4. Data 

3.4.1. Data and sample selection 

The financial statement data for the empirical tests is obtained from the Compustat 

Industrial Annual Files. The price and returns data is retrieved from the CRSP Monthly 

Files. The initial sample contains all firms from the Compustat universe, except financial 
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institutions (SIC codes 6000 to 6999). 14 They must have positive advertising expenses in 

any year over the period 1971-2003. Sub-samples for the estimation of each model are 

then obtained from the initial sample. Data from the mandatory (discretionary) disclosure 

period Jan 1971-Nov 1994 (Dec 1994-Dec 2003) is used for the estimation of the 

proprietary cost and the valuation-related benefit proxies (the logistic regressions). 15 

The sub-sample for equation (1) is subject to additional data requirements for 

availability of stock returns and price, earnings per share, and R&D expense. This results 

in 34,915 firm-year observations. The sub-sample for the estimation of equation (2) is 

subject to availability of stock price, earnings before extraordinary items, book value of 

equity, and R&D expense. It includes 39,337 firm-year observations. This sub-sample is 

larger than the previous one because equation (1) involves levels as well changes of the 

independent variables. Therefore, it requires two consecutive years of data for each finn- 

year observation to be included in the regression. The sub-sample for equation (3) 

includes 15,927 firm-year observations. A fin-n-year is included in the estimation of 

equation (3) if the firm has available data on current operating income before depreciation, 

lagged tangible assets (inventory plus property, plant and equipment), lagged advertising 

expense, and three consecutive lags of R&D expense. The advertising benefit parameter is 

estimated at the firm level if a firm has fifteen consecutive yearly observations, which 

essentially requires 16 (18) years of available data on all variables except R&D (R&D). 

The number of firms with time-series firm data qualifying for the estimation of equation 

(3) is 97. The rest of the fin-ns from the sample are included in a four-digit SIC industry 

level estimation. The data requirements for the equation (3) sub-sample ensure that only 

" Sections 210.5-04 (in Article 5 of Regulation S-X), amended by FRR44 are applicable to financial 
statements filed by all companies except for: registered investment companies, employee stock purchase, 
savings and similar plans, insurance companies, bank holding companies and banks, and brokers and 
dealers. 
15 FRR44 was passed in December 1994. 
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persistently advertising firms participate in the estimation of'53ili 
. Any concerns for 

imposing a bias towards larger firms are alleviated by the use of the value-relevance proxy 

as an alternative measure. 

The sub-samples for the estimation of the logistic regressions include all firms 

with available data on return on equity, total assets, total debt, property, plant and 

equipment, and sales for any year during the period Dec 1994-Dec 2003. Availability of 

proprietary cost and valuation benefit estimates is a further requirement. Since advertising 

intensity and goodwill from advertising are estimated for the last year of mandatory 

disclosure, I also impose a requirement for the availability of advertising expense, R&D 

expense, market and book value of equity in the year Dec 1993 to Nov 1994. The resulting 

number of observations for equation (4) ((5)) Is 3,378 (3,446). Of them 1,695 (1,726) are 

firm-years when advertising disclosure takes place and 1,683 (1,720) are firm-years with 

no disclosure. The number of observations for the estimation of equation (6) is 9,881. Of 

those 4,536 are firms that do, and 5,345 are firms that do not, disclose advertising 

expenses after 1994. The sub-sample for the estimation of equation (6) is significantly 

larger than those for equations (4) and (5). The reason is that the valuation-benefit 

A 

measure in models (4) and (5) is the advertising benefit parameter( (53ili) as opposed to 

A 

the value-relevance estimate (y4j) in equation (6). As discussed above, the estimation of 

the former is subject to much stricter data requirements compared with that of the latter. 
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3.4.2. Frequency of disclosure 

Table I reveals the frequency of advertising expense disclosure for the period' 1987- 

2003.16 Since FRR44 was passed in December 1994,1 define each year t (e. g. 1994) to 

start from December of the previous year (Dec 1993) and end in November of the same 

year (Nov 1994). Panel A shows the total number of firms reporting non-zero advertising 

expense in each year (Disclosing). Firm observations for the years 1987 to 1994 (1995 to 

2003) represent mandatory (discretionary) disclosures. It is evident that there is a large 

drop in the number of firms reporting non-negative advertising expense in 1995, which 

reflects the effect of FRR44 on firms' disclosure behaviour. There are only 755 firms 

disclosing advertising expense in 1995 compared with 1,802 fin-ns in 1994. Accordingly, 

the number of firms that do not report advertising expense increases substantially from 

1994 (3,989 firms) to 1995 (5,316 firms). 

The apparent pattern of disclosure behaviour emerging from Panel A could be 

partially due to or affected by, the number of firms that list/delist and/or are 

included/excluded by Compustat each year. Therefore, Panel B presents the frequency of 

disclosure by firms from a fixed sample as of the year immediately preceding FRR44 

(1994). The number of firms with non-zero advertising expense during this year is 1,802. 

The columns to the right (left) of year 1994 present a breakdown of the 1,802 firms into 

disclosing, non-disclosing, and delisted (newly listed) firms for that particular year. In the 

year immediately after the SEC change only 588 of the 1,802 firms disclose advertising 

expense, 116 firins are no longer included in Compustat, and 1,098 no longer disclose. 

Each of the following years presents figures, which are relative to 1994. For example, in 

1996, of the 1,802 fixed 1994-sample firms, 619 disclose advertising expense, 237 firms 

are no longer included in Compustat and 946 do not disclose advertising expense. In 

16 For brevity I present frequency statistics only from 1987. 
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general, the statistics indicate that more than two-thirds of the firms disclosing advertising 

expense before 1994 responded to FRR44 by opting not to disclose their advertising costs. 

Both the number of disclosing and non-disclosing fin-ns slightly decreases in the following 

years as the result of attrition. The number of disclosers, however, decreases at a lower 

rate than the number of non-disclosers. In 2003, the proportion of disclosing to non- 

disclosing firms from the fixed 1994 sample is approximately equal to one as opposed to 

almost a half in 1994. If the group of disclosing firms has a roughly constant composition 

during the period 1994-2003, this implies that firms, which disclose advertising expenses 

voluntarily, are less likely to disappear from Compustat, e. g. they are more profitable. 

To provide a further insight into the dynamics of advertising disclosure I examine 

the disclosure persistence of the 588 firins that report non-zero advertising expense in the 

first year after the SEC change (untabulated). In 1996,491 (83%) of these firms continue 

to disclose advertising expense, 56 (9%) of the firms change their policy to non-disclosure 

and 41 (7%) are no longer available on Compustat. In 1997,444 (90%) of the 491 

previous-year disclosers continue their disclosure policy; 19 (3%) discontinue disclosure 

and the rest cease to exist. Of the 56 firms that discontinue disclosure in 1996,45 (80%) 

continue the same non-disclosure policy in 1997,5 (9%) go back to disclosure and 7 

disappear from Compustat. The same pattern continues in the following years with an 

average of 85% of firms continuing to disclose, 5% to 7% changing their disclosure policy 

(from disclosure to non-disclosure and vice versa) and the rest being excluded from 

Compustat. This indicates that finns are generally consistent in their disclosure behaviour. 
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3.5. Empirical results 

3.5.1. Proprietary cost, value-relevance and advertising benerit estimates 

Table 2, Panel A provides descriptive statistics on all variables used for the estimation of 

equations (1), (2), and (3). The statistics are based on a sample of 34,915 observations for 

the period Jan1971-Nov 1994.17 Book value of equity (total assets), being a measure of 

firm size, has a mean of 297.93 (413.58) and a median of 26.30 (30.63) million dollars. 

This implies that the sample distribution is skewed towards big firms. R&D and 

advertising expenditures have means of comparable magnitude. The median R&D 

expense, unlike the median advertising expense, however, is approximately zero. This 

reflects the sample selection focus on firms with positive advertising expense. The highest 

average (median) advertising expense of 329.5 (58) is reported by Tobacco Products: SIC 

21 (untabulated). Other industries with notably high average advertising expenses are 

Food and Kindred Products (SIC 20) - 89.6; Transportation equipment (SIC 37) - 101.0; 

and Chemicals and Allied Products (SIC 28) - 59.5. These are usually industries with high 

advertising intensity, i. e. a high level of advertising expense per dollar of sales. The lowest 

average (median) advertising expense is reported by Coal Mining and is only 0.1 (0.1) 

million dollars. The wide variation in advertising expense and the other variables of 

interest works in favour of achieving greater generalizability of the results from the 

subsequent analysis. 

17 The inclusion of returns in the calculation of the descriptive statistics reduces the largest sub-sample (for 
equation (2)) from 39,337 observations to 34,915 observations (the sub-sample for equation (1)). The 
statistics of the variables used in equation (3) (e. g. TA, 01) are calculated on the basis of more observations 
(34,915) than are actually used in the estimation of equation (3) (15,927) for the purpose of comparability 
with the rest of the descriptive statistics. Descriptive statistics for equation (3) based on the sample of 15,927 
firms (untabulated) are qualitatively similar to the ones presented. 
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Table 3: Estimation Results: Proprietary Cost, Value- Relevance, and Advertising 
Benerit Proxies 

Panel A: Estimation results from equation (1) 

n--I 

)6 ARD. 18 
'A& ": )60j +'81jEý +AjAEý +)63jn" + 

4j yt 
+ 185i 1466ý' + '86i 

A464ý' + 
7j 

Industry statistic 
N of 4-digit 

sic 
P1 

i 
P2j 

Ai 
P4 

j Ai 
Ai Aj 

Mean 175 0.82 0.30 -0.74 -3.93 0.77 -1.36 0.13 
Median 175 0.74 0.26 0.00 0.00 0.18 -0.56 0.07 
QI (Ist quartile) 175 0.31 -0.02 -1.55 -2.38 -0.55 -2.10 -0.06 
Q3 (3rd quartile) 175 1.28 0.57 1.39 2.32 1.22 0.50 0.24 

Equation (1) is estimated for each four-digit SIC industry, which has at least 25 firm-year observations for 
the period Jan 1971-Nov 1994. Estimation is pooled across time and firms. Observations are winsorised at 
the top and bottom 1% of the distribution. 

Rij, Stock return for firm i, industry j, from nine months before to three months after the end of 
fiscal year t, 

Eij, Earnings per share before R&D per share and advertising expense per share for firm i, 
industryj, year t, divided by price at the end of year t-1, 

AEjj, Change in earnings per share before R&D per share and advertising expense per share 
from year t-1 to year t for firm i, industryj, divided by price at the end of year t-1, 

RDij, Research and development expense per share for firm i, industry j, year t, divided by price 
at the end of year t-1, 

ARDij, Change in research and development expense per share from year t-1 to year t for firm i, 
industry j, divided by price at the end of year t- 1, 

Advij, Advertising expense per share for firm i, industry j, year t, divided by price at the end of 
year t-1, 

AAdvijt Change in advertising expense per share from year t-1 to year t for firm i, industry j, 
divided by price at the end of year t-1, 
Sum of advertising expenses per share scaled by lagged price (at the end of year t-1) for all Adv, 

firms in industry j except firm i, year t. Industry is defined at the four-digit SIC level. 
n Number of firms in industryj. 

Panel B: Estimation results from equation (2) 

ý-Jt : -- YOj + ylj EPS ijt + Y2 
j BVPS ijt +r 

3j RDPSjt +y 
4i 

AdvPSijt 
n-I 

+y5 AdvPSI + ýijt 

N of 4-digit 
Industry statistic sic 

)"lj )/2j 
JV3 i 

)/4j y5j 

Mean 180 1.85 0.73 -12.28 0.30 -0.04 
Median 180 1.34 0.68 0.00 -0.46 -0.01 
Ql (Ist quartile) 180 0.31 0.37 -6.33 -2.41 -0.51 
Q3 Ord quartile) 180 2.72 1.10 3.94 3.91 0.43 

Equation (2) is estimated for each four-digit SIC industry, which has at least 25 firm-year observations for 
the period Jan 1971-Nov 1994. Estimation is pooled across time and firms. Observations are winsorised at 
the top and bottom I% of the distribution. 
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Pij, Stock price, adjusted for stock splits and dividends, for firm i, industry j three months after 
the end of fiscal year t, 

EPSip Earnings per share before R&D per share and advertising expense per share for firm i, 
industryj, year t, 

BVPSij, Book value per share for firm i, industryj, year t, 
RDPSij, Research and development expense per share for firm i, industry j, year t, 
AMSip Advertising expense per share for firm i, industryj, year t, 

Sum of advertising expenses per share of all firms in industry j except firm i, year t. AdvPS, 

Industry is defined at the four-digit SIC level. 
n Number of firms in industry j. 

Panel C: Estimation results from equation (3) 
2 

OISijt = 60iIj + (5jj1jTASjj,, j 
+I (52ilj, kRDS ij, t-k 

+ i53j1jADSjj,, -j 
+ vij, 

k=O 

Firm statistic N of firms (511 (52i, O (52i, l 
S2i, 

2 153i 

Mean 97 -0.08 -0.30 0.02 0.61 0.40 

Median 97 -0.05 0.78 -0.02 0.36 0.47 

Ql (1" quartile) 97 -0.19 -2.20 -2.19 -1.71 -0.70 
Q3 (3 rd quartile) 97 0.07 3.07 1.38 2.08 1.49 

Industry statistic 
N of 4-digit 

sic (5ij 
S2j, 

l (52j, l 152j, 2 153i 

Mean 148 0.06 -3.68 -0.45 -0.72 0.20 

Median 148 0.03 0.06 0.19 0.07 0.88 

QI (1't quartile) 148 -0.07 -2.31 -1.85 -1.00 -0.26 
Q3 (3rd quartile) 148 0.14 1.87 1.27 1.43 1.88 

Equation (3) is estimated for each firm that has at least 15 years of operating income, lagged tangible assets, 
lagged advertising expense and three consecutive lags of research and development expense for the period 
Jan 1971-Nov 1994. For firms with less that 15 years of available data equation (3) is estimated at the four- 
digit SIC industry level. Observations are winsorised at the top and bottom 1% of the distribution. 

oisjj, Operating income before depreciation, R&D and advertising expense, divided by 
sales, of firm i, industryj, year t, 

TASij,, 
-, 

Tangible assets: Property, plant and equipment plus inventories, divided by sales, 
of firm i, industry j, year t-1, 

RDS, j, R&D expense, divided by sales, of firm i, industry j, year t-k, where k= (0,1,2), 
ADS(J,, 

-, 
Advertising expense divided by sales, of firm i, industryj, year t-1. 
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Panels A, B, and C of Table 3 present summary statistics from the estimation of 

equations (1), (2), and (3). Detailed estimates per four-digit industry are presented in 

Appendices 1,2, and 3 respectively. Equation (1) is estimated at the industry level with 

pooled time-series cross-fin-n data over the period Jan 1971-Nov 1994 for each of 175 

four-digit industries. The results indicate that there is, on average, a positive relation 

between earnings (levels and change) and returns, which suggests the market capitalizes 

earnings in determining the market values of the firms in the sample industries. The 

association of R&D (level and change) and advertising (level and change) with stock 

returns ranges from negative (1" quartile) to positive (3 rd quartile). Finns in industries that 

are characterised by a positive association between their intangible factors and stock 

returns are those that experience long-term benefits to investments in R&D and/or 

advertising. On the other hand, firms that are characterised by a negative association 

belong to industries where R&D and advertising outlays are valued as expenses. The 

I proprietary cost estimate (, 87j) varies from negative, -0.06 (I't quartile), to positive 0.24 

rd quartile), with a mean (median) value of 0.13 (0.07). These statistics are based on the 

entire pool of estimates, including both significant and insignificant ones. An examination 

I of the individual industry estimates of 187j I presented in Appendix 1, reveals that the 

industries with positive and significant propnetary cost parameters have an average 8, 
j of 

0.415. This implies that an increase of 1% in the aggregate industry advertising spending 

leads to a 0.415% increase in firm i's returns. Assuming a growth rate of the aggregate 

advertising spending per year of 7%, the average firm benefit from competitors I 

advertising amounts to 3% per year. ' 8 This competitive advantage effect varies from a 

maximum of 17.9% (2.56% * 7) for the SIC 3843: Dental Equipment and Supplies 

industry, to a minimum of 0.07% for SIC 5600: Apparel and Accessories Stores. The 

18 The average yearly advertising growth rate for the sample in the period 1994 - 2003 is 7%. 
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group of industries with negative and significant 8, 
j estimates experience an average 

competitive disadvantage effect of -0.55. The economic significance of this effect varies 

from a maximum (in absolute ten-ns) of 11% for SIC 3590: Miscellaneous Industrial and 

Commercial Machinery and Equipment, to a minimum of less than 0.2% for SIC 7372: 

Pre-packaged Software. Given the overall magnitude of the sample returns as well as the 

magnitude of the estimated regression coefficients of the other variables in equation (1), 

the economic significance of the competitive dis/advantage effect is not negligible. 

Since the proprietary cost estimates are derived from advertising dynamics I 

examine further these estimates for industries with the highest advertising intensity. 

Appendix I reveals that 8, 
j for high advertising-intensity industries ranges from positive 

significant (0.08, p-value <0.0001) for Perfume, Cosmetic, and Toilet Products (SIC 2844) 

with median (mean) advertising intensity of 0.111 (0.141), to negative significant (-0.5, p- 

value <0.001) for Cigarettes (2111) with mean (median) advertising intensity of 0.07 

(0.07). 19 The negative coefficient of 87j for the cigarette industry is likely related to the 

fact that total demand is fixed (population of smokers) and the only effect of advertising is 

to shift demand across rival firms. Therefore, advertising is likely to benefit its sponsor 

and harm competitors (negative, 8, 
j). On the other hand, demand for perfumes, cosmetics, 

and toilet products increases with advertising. The introduction of a new product for 

which advertising is more informative rather than persuasive (Cabral, 2000) could transfer 

benefits to firms that sell the same product but do not advertise it. 20,21 

19 Industry advertising intensity is averaged over the entire estimation period. 
20 Informative advertising describes the product's existence, its characteristics, etc. Persuasive advertising is 
intended to change consumer preferences and shifts demand from one firm to another (Cabral, 2000). 
21 The Perfume, Cosmetic, and Toilet Products industry can also be characterised by the opposite type of 
advertising effect. For example, the advertising for branded perfumes is more likely to harm rather than 
benefit competitors. The empirical estimation, however, points out that advertising in this industry is, on 
average, beneficial to competitors. 
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Panel B of Table 3 reveals summary statistics based on 180 four-digit industry 

parameter estimates from equation (2). Earnings and book values are positively related to 

stock returns, which is to be expected. Consistent with the results presented in Panel A, 

R&D and advertising coefficients vary from positive (3 rd quartile) to negative (1st 

quartile). The mean of the value-relevance parameterr4, is 0.30, indicating that a one- 

dollar increase in advertising leads to a market value increase of less than half a dollar. 

This implies that advertising, on average, does not contribute to the accumulation of 

intangible capital. This is consistent with the findings of Bublitz and Ettredge (1989) and 

Hall (1993) who show that advertising is short-lived. The mean (median) value of the 

proprietary cost parameter from equation (2) y, j is -0.04 (-0.01). The distribution of y5j 

I is different from the distribution of the alternative proprietary cost measure 
87j (from 

equation (1)) although in both cases the median is close to zero, suggesting evenly 

distributed industry variation. The correlation between the proprietary cost estimate from 

equation (1) and that from equation (2) is 0.304 (p-value <0.0001). When restricted to the 

more reliable estimates (5% significance or less) the correlation coefficient is 0.36 (p- 

value <0.0001). The absence of very high correlation between the two estimates is most 

probably due to the different number and types of firms/industries included in the 

estimation of equations (1) and (2). 22 

Although there is no theoretical prediction for the relation between the valuation 

benefits and the proprietary costs, it is interesting to note that there is a positive correlation 

22 The estimates from equations (1) and (2) are obtained from pooled cross-sectional time-series estimation 
for each industry (due to a lack of sufficient observations per industry for a Fama-MacBeth or time-series 
average estimation). This implies that serial correlation of the errors caused by non-independence of 
earnings, book values, advertising, and R&D, could bias the coefficient estimates. However, this is not likely 
to affect the inferences from the logistic regressions (equations (4) to (6)) because only the sign and the 
statistical significance, rather than the magnitude of the estimates (proprietary cost and valuation benefit) are 
cosidered in testing HI and H2. The possible bias of the standard errors due to heteroscedasticity is 

addressed by calculating White's t-statistics. 
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between the two. The coefficient of correlation between 
ý5j 

(&) and 
ý4j 

is positive and 

significant: 0.13, p-value 0.0649 (0.30, p-value <0.0001). This is largely intuitive because 

industries where advertising expenses are valued as investments (i. e. y4j is positive and 

significant) are likely to be those where advertising is productive, i. e. related to the 

introduction of a new product, brand image creation, profitability gains, etc. They are less 

likely to be industries where advertising is used defensively to protect market share. 

Accordingly, advertising by firms in industries of the former (latter) type would be more 

likely to affect competitors' returns positively (negatively) and have positive (negative) 

Y5 i (, 87j) coefficients. Nevertheless, since the types and consequences of advertising in a 

given industry are not clear-cut, i. e. a mixture of different types could exist, the coefficient 

of correlation between the proprietary cost and valuation-benefit measures is relatively 

low. 

Panel C of Table 3 presents firm and industry statistics from the estimation of 

equation (3). The third to fifth columns in each panel of the table show the coefficients on 

the current, first and second lag of R&D expense. They are estimated using the Almon lag 

polynomial method. The coefficient (52i, O measures the direct effect of R&D outlays on firm 

profitability whereas the two lags (152,,, and(52i, 2 
)capture the improvement in operating 

profit due to past investments in R&D. The R&D coefficient estimates assume both 

negative and positive signs. The positive (negative) values imply that the costs of R&D 

are lower than (exceed) the anticipated benefits in the respective time horizon (current or 

lagged). The last column in each panel presents the estimates of the advertising benefit 

parameter. The mean (median) value of the ý3i (firm) coefficient estimate is 0.40 (0.47) 

and the mean (median) value of the ý3j (industry) coefficient estimate is 0.20 (0.88). The 

distribution of the advertising benefit parameter, unlike that of the value-relevance 
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estimate is positively skewed, reflecting the prevalence (by sample construction) of 

consistent advertisers in the sample for equation (3). Appendix 3 presents in detail the 

industry estimates of the advertising-benefit measure. 23 Most industries with high 

advertising intensity have positive and significant ý3j coefficients. Examples include SIC 

2844: Perfume, Cosmetic, and Toilet Products (8.15); SIC 2111 Cigarettes (1.18); SIC 

7812: Motion Pictures, Video Tape Production (2.64); and SIC 3634 Electric Houseware 

and Fans (2.19). These results suggest that, on average, the productivity of advertising 

activities extends beyond the current period and has a multiplicative effect on operating 

profit. 

3.5.2. Logistic model 

3.5.2.1. Descriptive statistics 

Table 2, Panel B, shows the descriptive statistics of the variables included in the logistic 

regressions. The statistics are based on the sample for equation (6), which is the largest of 

the logistic regression samples (9,881 observations). The top part of the table shows 

statistics for the entire sample (disclosers and non-disclosers), the middle part is for the 

sub-sample of firms that disclose (4,536 observations), and the bottom part is for the sub- 

sample of firms that do not disclose advertising expenses (5,345 observations), during the 

period Dec 1994-Dec 2003. The variables Adv-int (advertising intensity) and 

Goodwill-adv (goodwill from advertising) are calculated for the year preceding FRR44 

and are used as a proxy for their realisations in the discretionary disclosure period. 

Comparing the descriptive statistics of disclosers vs. non-disclosers indicates that 

the former appear slightly bigger. The mean (median) SIZE of disclosers is 5.97 (5.85) 

whereas that of the non-disclosing finns is 5.40 (5.21). The difference is statistically 

23 Firm estimates are not presented in the interest of space. 
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significant at less than the 1% level (p-vaiue = 0.0000). The null hypothesis for no 

difference between the mean leverage (LEV) of disclosing firms (0.25) and that of non- 

disclosing finns (0.23) is also rejected (p-value = 0.0117). This is consistent with the 

agency cost theory predictions that bigger and more highly leveraged firms are more likely 

to disclose information in order to reduce agency costs. Contrary to predictions, disclosing 

firms have significantly larger assets in place ASSETPL (mean = 0.30) than non-disclosing 

firms (mean = 0.26). The ROE variable has a similar distributlon for disclosers and non- 

disclosers as indicated by the first, second (median), and third quartiles. The mean ROE of 

disclosing firms is surprisingly negative (-0.34), which is most probably due to outlier 

observations. The mean Herfindahl index (multiplied by 100) is higher for the disclosing 

firm sub-sample (3.71) than for the non-disclosing firm sub-sample (1.59) (p-value of 

mean difference = 0.0036). The advertising intensity is also, on average, significantly 

higher (p-value of mean difference = 0.0000) for disclosing finns (0.04) compared with 

that of non-disclosing firins (0.03), reflecting a positive relationship between the 

materiality of the advertising expenses (as a fraction of revenues) and the likelihood of 

their disclosure. Finally, the goodwill from advertising is significantly lower for the 

disclosing sample: 78.97 compared with 178.13 for the non-disclosing sub-sample (p- 

value of mean difference = 0.0000). This is consistent with the prediction that firms whose 

advertising expenses are large relative to their market values are more likely to disclose 

them. 

3.5.2.2. Logit results 

Table 4, Panel A presents the results from the estimation of equation (4). The bottom two 

rows in each panel show the coefficient estimates and the Chi-square statistics from the 

pooled cross-sectional time-series estimation. The top two rows show the time-series 

means of the coefficient estimates from the yearly regressions and t-statistics, calculated 
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from the standard deviation of the estimates and adjusted for dependence by the Newey- 

West procedure. Descriptive statistics (first, second, and third quartiles) of the annual 

regression coefficients are also presented for evidence of the consistency between their 

signs and those of the mean coefficients. 

The Max rescaled R-sq. is 19.94% for the pooled estimation and an average of 

21.10% from the yearly regressions. The percentage of predicted probabilities concordant 

with the observed responses is on average 67%, indicating a good overall fit for the model. 

The null hypothesis that all coefficients are jointly zero is rejected at less than the 1% 

significance level for every year and for the pooled regression. Since the coefficients and 

the significance levels from the pooled estimation are consistent with the results from the 

Fama-MacBeth regressions the subsequent discussion focuses on the latter. 

The estimated coefficient is negative and significant (not statistically 

different from zero). It is, however, a noisy measure of the impact of proprietary costs 

AA 

(advertising benefits) on the disclosure decisions because the pool of 87i ( (53ij ) estimates 

from equation (1) ((3)) used in the logistic regression includes statistically significant and 

insignificant (i. e. zero), positive and negative ones. Proprietary costs, however, arise only 

in industries where competitors can benefit from a firm's private information, i. e. where 

is positive (and significant). Therefore, the impact of competitors' ability to benefit 

from a given firm's advertising on the disclosure probability is more precisely measured 

by the 0.3 coefficient on the Pr-cost variable. Accordingly, benefits exist for 

companies/industries for which advertising expenses have a favourable influence on future 

A 

operating profit, i. e. where 053ij is positive (and significant). Thus the ý6 coefficient on 

Adv-ben captures more precisely the effect of the advertising benefits on the voluntary 

62 



disclosure decision. The estimated coefficients on both Pr-cost and Adv-ben have the 

predicted signs and are highly significant. This implies that the marginal probability of 

disclosure for finns with positive and significant proprietary cost (advertising benefit) 

estimates is significantly lower (higher). The means of ý3 and ý6 are very close to the 

medians, suggesting an even distribution of the coefficient estimates in all years. The 

overall disclosure probability for firms with high proprietary costs (advertising benefits) is 

consistent with their marginal probability. This is indicated by the statistically significant 

positive (0, + 03) and negative (04+06) 
coefficients. 

Panel B of Table 4 presents the results from the estimation of equation (5) where 

the proprietary cost estimate is derived from equation (2). The coefficients of the main 

variables of interest are fully consistent with those in Panel A. This suggests that the 

changes (equation (1)) and level (equation (2)) specification of the propnetary cost model 

yield consistent results as far as the association between the proprietary cost estimates and 

the disclosure decision is concerned. 

In summary, the coefficients on the proprietary cost and advertising benefit 

estimates presented in Panel A and Panel B of Table 4 indicate that firms whose 

advertising activities involve sensitive infon-nation, which could potentially benefit their 

competitors, are less likely to disclose advertising expenses. Finns that experience long- 

ten-n benefits from advertising are likely to disclose information on the size of their 

investments. The established negative (positive) relation between the proprietary costs (the 

advertising benefits) and the probability of disclosure supports H2 (HI) and is consistent 

with Verrecchia (1993) (Verrecchia, 1993; Wagenhofer, 1990; Darrough and Stoughton, 

1990; Newman and Sansing, 1993; and Gigler, 1994). 
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To the extent that advertising that benefits competitors (the advertising firm) 

represents favourable industry-wide (firm-specific) information, the above results also 

support the prediction of Sankar (1995) that favourable (unfavourable) news is disclosed 

and unfavourable (favourable) news is withheld if the news is more informative of a firm- 

specific (industry-wide) shock. 

Table 5 presents the results from the estimation of equation (6). The marginal (cý3) 

and total ( a, + a3 ) effects of proprietary costs on the probability of disclosure are negative 

and statistically significant. This confirms the results from Table 4 in support of H2 that 

firms whose advertising activities benefit competitors are less likely to disclose. Value- 

relevant advertising outlays tend to be disclosed separately in financial statements as 

indicated by the positive and statistically significant coefficients on ý, 
j (iýý6 ) and Val-rel 

( 6ý, iý6). To the extent that value-relevance, measured by the association between 

advertising expense and price, and advertising benefits, derived from the relation between 

advertising expense and future operating profit, are both measures of valuation - related 

benefits, the results are consistent with those from Table 4. They confirm the predictions 

of Verrecchia (1990) that managers who possess favourable information have an incentive 

to disclose it because the market would discount the value of their firm otherwise. 

The control variables SIZE, ROE, Adv-Int, Herfindahl, and Goodwill-adv have the 

predicted signs and significance in each of the three regression estimations presented in 

Tables 4 and 5. The Herfindahl index has a positive and statistically significant 

coefficient. As its higher values reflect a smaller number of firms in an industry, this 

suggests that firms in less competitive industries are more likely to di ing isclose advertis' 

expenses. 
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This is consistent with the theoretical predictions of Verrecchia (1983) and Hayes and 

Lundholm (1996) but not with those of Wagenhofer (1990) and Darrough and Stoughton 

(1990). 

Since the proprietary cost proxy is an alternative measure of competitiveness to the 

Herfindahl index, it is interesting to note that the correlation between the two is 0.20 (p- 

value <0.0001). When restricted to the more reliable proprietary cost estimates (i. e. 5% 

statistical significance or less) it rises to a statistically significant 0.31. Nevertheless, the 

two measures exhibit different association with the disclosure probability. This is because 

the Herfindahl index is a measure of competition whose relation with disclosure depends 

on the specific product market structure. The dynamics of the latter are captured by the 

proprietary cost proxy. Therefore, the expected association between the proprietary cost 

proxy and disclosure is negative whereas the relation between the Herfindahl index and 

disclosure is context-specific. In addition, the estimation of the proprietary cost measure 

and the Herfindahl index requires different data. The former is an estimate from the 

mandatory disclosure period whereas the latter is estimated contemporaneously with the 

disclosure decision. 

The coefficient on goodwill from advertising is negative and significant in all 

regression specifications. This is consistent with the scenario where finns with high 

advertising investments relative to their market value (in excess of book value of equity) 

disclose more to signal their future profitability to investors. Underlying this argument is 

the documented under-pricing of such firms by Chan et al. (2001). LEV has a negative 

sign as predicted but is not statistically significant. Contrary to predictions, the probability 

of disclosure increases with the proportion of assets in place as ASSETPL has a positive 

and significant coefficient. The time indicator variables in the pooled estimations are 

negative and statistically significant for the period 1994 to 1999, and insignificant for the 
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remaining years. This implies that in the 1994-1999 period, firms were on average less 

likely to disclose advertising expenses. 

3.5.3. Robustness checks 

When using logit models for examining dichotomous choices, the differences between the 

empirical and the nominal error rates tend to be greater when estimations are performed 

with 1) small overall sample sizes; 2) unequal response group sizes; 3) predictor variables 

that are large in number compared with the sample size; and 4) skewed and highly 

correlated predictor variables (Stone and Rasp, 1991). The size of the logit regression 

samples in this study (for the yearly and pooled regressions) exceeds the critical size of 

100, below which logit estimates are miscalibrated. With regard to the sizes of the 

different response groups, inspection of the number of observations from each group in 

Tables 4 and 5 (N discl and N nondiscl) indicates that they are almost equal. This 

alleviates the second concern. The rule of thumb of 50 sample observations per predictor 

variable is satisfied for the pooled logit samples but not for the yearly ones. Nevertheless, 

the results from the yearly regressions are consistent with those from the pooled ones, as 

indicated by the coefficient signs along the distribution quartiles. This reduces the 

possibility of drawing incorrect inferences in relation to the third issue mentioned above. 

With regard to predictor variable skewness, examination of ROE, Herfindahl, and 

Goodwill-adv reveals that they are significantly skewed. Nevertheless, logarithmic 

transforination of the variables, which are positive by construction (i. e. Herfindahl, and 

Goodwill-adv), yields similar results. This implies that the skewness does not have a 

dramatic impact on the results. Finally, to ensure that multicollinearity between the 

predictor variables does not affect the conclusions, I estimate models (4), (5), and (6) by 

OLS, since OLS allows calculation of multicollineanty diagnostics. 

69 



u 

WZ 

10 7 

Z, 
.2e 

UM 

Ij ge 4ý 
= r. Z 

< 
4) 
Z, 0 sý- 

0 gd e 
,4dP. ý 

.-I 

. 
CD 

lýI 4.1 ;. d 

.Z 4w 

rA 
* cLý 

Z) Ae 

.c - 23 

v-) r- r- 

00 
-ýZ 
Z 
Z 

CD 00 00 r- 
00 

+ 

+ 

4ý 
tn 
Ln 

"D - Lr) ýo 00 " 
5 C 0 0 0 

ki) Cý 110 tn It - 

C-ý C) d 0 0 

0 C) 
C: ) C: ) 0 0 C 0 
0 C) 0 C: ) 0 

C: ) o o C) 

Cý! rlý llý 
cq C14 C14 0 

00 00 r- C It 
r'l r- - C'I "t - 

C) C: ) C, C) 

00 ff) 
- ri 

C3 CD C5 o CD 

00 

ýq 

kr) 

CD 

kr) 

C) 

00 
C, j 

'n 

00 

00 

kr) 00 
C) 0 0 

0 C) C) 

C) C 0 0 

C) C) C) 0 

Lt) 0 c"I r- in 

(ý) q Cl) 0 C: ) 0 0 

ce c) 6 6 6 6 

Z! it) \C 00 C, ý 
C C) C) 0 

c; 

00 \C 00 
to 0 C) 

. '-, C' 

L 

ýt - CD - 

CD 

CD 

CD 
c5 

- (: n - - p 0 
- 

Cl Cl 0 
o 0 

00 

C? C? R Cl 

Cý 
C) C) 0 C) 0 

-t q) lzt m It 
0 0 C: ) 0 

C? C? C 5 C: 5 6 
1 1 

Cý 
0 C: ) 0 0 

öO >v cn 

"a 

.. rz" ý 00 rn 00 0 0 

.ý clý C - rl) 't 0 Cý (71 0 C-4 It 
ý. ) sv 

-= ý: " 

00 C rn 
6 

ýc C It x 

, Zl - ý: ý- 4, ý 
1 

-Z 
z ; ý!: -, ý - 00 

r- 
tr) 
00 rl) 

1. ) 1) * ,, u 4) -U - '- 

5 CIS 

00 0 C) 0 0 

C, 00 C) 0 o 0 
> 

z 

00 U 

C? C? C? C? o 
cn = 
Cý3 - 

E 
C, ý 

-ýz -,,, j o C'! C) C) C C C) C) CD ý5 cz ýýd - *, = E- V 
-q z tzý 0 - C) C) (:: ) C) c) . m,. ,ý t ll: ý 1 6 -ý C: ) C) 0 c (: ý "? tý cli Z: = 

cr 
u 

4 -zi E ( 
U) 
C cý - r- - 00 CA " kn - R 

U 
aZ -0 0 0 

0 M 
C14 

In 
CIA 

C14 
0 C-4 -1ý 

LQ 

C-4 
in C) 

0 
C) 0 C) 0 Uu 

cl 
+ 

LQ 
C-4 
'I 

C, 
- 

V-ý 
c! 

00 
Cý c! u 

1ý C) C) c C) C, 
J-. Ln + 4ý 

- 
0 
V 

C C: ) C) - 11) 0 a > 
-Q (OS 

2 
LTq ý 

q o o o C) 
0 + 

" LQ "t - 66 0 
ua cs 

= 
- (::: ) a 

+ V -1- (1) 

C) C) C) C) 
0 C, c) 

C) u 
r) 0 ) 

u 
C) 0 0 0 

' 
C) 

kr) 
Q 

C; 
0M C) 

C) C) C ) Q 

E u 

z 00 00 

4. 
0 
u cjý CC (f) C-l C) 0 C) 0 U C: 

C) C) C) 0 C, 
Cd cql + 0 u 

< IAQ) U Q) 
QZ -a I-- C) 0 

0 
0 
C: ) 

0 
C) 0 c) crý a u 

+ ( toý ) r'ý C: ) C) C: ) C) (=, C? -0 1. - 
CA 1. ) ,0 

- - 

In I - llý M ,, I - r- 
r-- 
c"I 

- 
C, 4 

ýo C, ý 
0 

- 
C4 

4- Q) u 
-, -- a 

C j 

C. Q 6 " c 0 o (:: ) 6 . - (u (U . 

+ 
:3 

.1 
- 

"0 
C7, OC kr) 

Cý 
u 

(U (U E 
(U I I E, o ýý V 
E 
0 C, 

CA -0 0= 

> 

< r) 'r- C) CD C) N 
m0a 

" (u 
o C) o d 

< 

00 
rn in tn 00 

0 
R Q) MQ 

6 - as 
I ýýF & - r-ý 

- - - C) 

6 I- -0 j) E cl-, b E ý :ý tr) 0 (:: ) C) C) rý 
CI 

al 

1 cz (D ' ý -tý & U rn 71 

- 
9 CC ,( L, : ý 0 

-I-- P. 
- I :ý a (; ý 6- 1 ý - 5ýi - 



ýw -Z 

gw Z, 
+ 

w 19 

= 4-a Ilý 

010 
-ýI 

*. i AW 

In, 

+ 

LL 

C) C14 0 C14 
\0 0 r- 0 

00 C 

r- Ln 
kf) tf) CD 00 

kr) 

,g "I' i; ý 0 

+ C5 

0 
06 + 

rz 0 \, o 

00 

cn 

C) 

(Z) 

C: ) 
coz 

C: ) 
6 

00 

00 C) 

C) C) C) C) III 

C14 C, 4 -0 
C) 000 
C) C) 00 
C) C) 00 

CN It kr) 
00 00 - rn 

dc c) 

tr) 00 

Lr) C14 110 00 
C) 00 C) 

C) C) C) c: ) 11 
C14 CN C14 
C) 000 
6 ci C5 C5 

0- "t M 
C) 0 C: ) C) 
C) C) C) C) 

tf) (14 
Cý Cý 

C) C) 0 C) 

6 C5 6 

C) 0 C) C) 
C) 0 

00 Cl) 

C? C? C? 1=1 
It* I'D cq It 
Cl 0-0 
coo c) 

CD j; ý CD CD Cq - CD (Z) CD CD CD 
c5 CD (Z) CD CD 

e i: z (Z - 00 r- 
v G, ci ri C-4 z 

CD C) CD CD CD 

-: ll 

cu m -0 u 
U-5U r) 10 

>ý>v cn 

00 v '-,; Z 
CIS 

, It 

4. r 

0 K 

>, "a C4 

(:: ) C'4 - -= (-- cl Ir 

06 
C3 ý. 

-" 'A ýr 

6 cy. 

00 

c\ U cz U -0 - &- 

V. a 0) 4- 

0 

ti) a 
. 10 ý', 0 0 

'. 6 t. u "1 0F 
a) C's =3 QJ 

cr X 
,=ý. 

cl (D 

Oý 
E 

0> 'U + 

(U 6 
CIO a "a I. 0) "a C a "IZI cu 

rn 't lu ct r. 
tb 

> 

Cl 

113 (1; C) q- 0 a) 6ý C) 4- - 't ýý >ý = ". 0 'A 0 
ýo 1ý C 4) 

. Q) C-j u 0 cli MUu 
C) 

4. V 
U3 
0ur 

.m, 
ý, -Z u-- r- -ci 

1ý1 C, C. ) C's u -lu 
'a E 

(D Z bID 0 

C) 

Ur- 

C) cl E 42) 

a. ) u=-u 0ý 

U 

C) 
kfý m -0 14- 0 (U 

1- 0 
,;. U E 

42 
0 

>u m. == Ljý (: ) 
06 r- cij 0. ) , cn 

CE. 
ct 

c"I .0 C-13 (1) 0. ) "ý 
tb E 

7- t8 

70 

u 'A -,. - ý, - 'A 



The OLS estimation also serves as a robustness check on the logit results since in large 

samples (of more than 100 observations) logit and OLS yield equally calibrated statistics 

(Stone and Rasp, 1991). More importantly, the sign and the significance of the interaction 

effects in nonlinear models (logit in particular) do not reflect precisely the marginal effect 

of the interaction term, whereas in linear models (OLS) the coefficient and the 

significance of the interaction term capture the magnitude and the sign of the interaction 

effect (Ai and Norton, 2003). Therefore, it is important to ensure that the coefficients on 

the interaction terms are consistent in the logit and OLS estimations. 

Panels A and B of Table 6 present the results from the OLS estimation of 

equations (4) and (5) respectively. The results from the estimation of equation (6) by OLS 

are presented in Table 7. They confin-n the consistency of the overall estimation results 

(and the interaction terms in particular) from OLS and Logit. The signs and the 

significance levels of all coefficients except those of the intercept are qualitatively 

unchanged, confirming the robustness of the findings. 

Multicollinearity diagnostics from the OLS estimation of equations (4), (5), and (6) 

are presented in Table 8, Panels A, B, and C respectively. The condition indices of the 

independent variables are generally consistent throughout the years. Their values vary 

from 9 to 12 for Adv-ben, Val-rel and Pos-sig3, and from I to 6 for the rest of the 

variables. Whereas a condition index of 10 suggests a weak dependency, only values in 

excess of 20 are indicative of a problem (Greene, 2000). The only estimation where 

Val-rel has a condition index greater than 20 (25.8) is that of equation (6) in 1994. 

Exclusion of this year from the pooled and Fama-MacBeth regressions does not change 

the sign and significance of Val-rel and the rest of the variables. 
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Table 8: Multicollinearity Diagnostics 

Panel A: Condition indices from OLS Estimation of equation (4) 
Variable/Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Pooled 
Intercept 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
ROE 1.67 1.67 1.70 1.69 1.66 1.67 1.69 1.70 1.68 1.72 1.81 
SIZE 1.82 1.70 1.72 1.72 1.72 1.75 1.77 1.76 1.73 1.78 1.86 
LEV 2.30 2.19 2.23 2.23 2.25 2.21 2.22 2.20 2.16 2.16 2.33 
ASSETPL 2.31 2.23 2.25 2.29 2.29 2.27 2.24 2.23 2.21 2.24 2.37 
Herfindahl 2.56 2.33 2.31 2.37 2.42 2.43 2.34 2.35 2.29 2.45 2.38 
Adv-Int 2.74 2.43 2.46 2.43 2.44 2.47 2.48 2.45 2.41 2.46 2.39 
Goodwill-adv 2.99 2.80 2.84 2.87 2.89 2.84 2.81 2.78 2.76 2.85 2.39 

3.36 3.15 3.14 3.18 3.23 3.27 3.35 3.34 3.38 3.32 2.39 Ai 

Pos-sig] 4.58 4.12 4.09 4.14 4.12 4.24 4.28 4.38 4.19 4.19 2.39 
Pr-cost 4.99 4.61 4.57 4.66 4.68 4.88 4.75 4.62 4.78 4.77 2.42 
ý3, 

j 5.86 4.78 4.79 4.85 4.92 5.25 5.21 5.23 5.24 5.38 2.44 

Pos-sig2 6.24 5.56 5.84 5.82 6.06 6.08 5.83 5.80 5.68 5.69 2.53 
Adv-ben 11.0 10.0 10.1 10.4 10.5 10.9 11.0 10.8 10.5 11.3 2.60 
Panel B: Condition indices from OLS estimation of eq uation (5) 
Variable[Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Pooled 

Intercept 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

ROE 1.55 1.50 1.50 1.51 1.53 1.55 1.56 1.55 1.54 1.56 1.66 
SIZE 1.79 1.75 1.78 1.76 1.71 1.72 1.72 1.74 1.73 1.74 1.89 
LEV 2.21 2.14 2.16 2.17 2.19 2.14 2.16 2.13 2.04 2.12 2.27 
ASSETPL 2.30 2.19 2.20 2.22 2.24 2.19 2.20 2.20 2.18 2.23 2.32 
Herfindahl 2.31 2.23 2.24 2.28 2.33 2.34 2.27 2.26 2.23 2.34 2.33 
Adv-Int 2.53 2.32 2.32 2.37 2.35 2.42 2.34 2.41 2.44 2.40 2.33 
Goodwill-adv 2.82 2.51 2.52 2.50 2.52 2.52 2.54 2.51 2.48 2.49 2.33 
A 3.09 2.99 2.96 2.99 3.09 3.13 3.14 3.12 3.15 3.18 2.33 
y5i 

Pos-sig] 4.45 4.19 4.04 4.03 4.06 4.07 4.06 4.26 4.17 4.18 2.33 
Pr-cost 4.99 4.52 4.55 4.62 4.59 4.84 4.78 4.64 4.66 4.50 2.36 
ý3, 

j 5.20 5.07 5.16 5.09 5.02 5.12 5.09 5.04 5.07 5.21 2.38 

Pos-sig2 6.32 5.64 5.79 5.74 5.90 5.90 5.69 5.69 5.62 5.50 2.47 
Adv-ben 10.6 9.79 9.79 10.1 10.4 10.7 10.8 10.7 10.5 11.1 2.52 
Panel C: Condition indices from OLS estimation of eq uation (6) 
Variable/Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Pooled 
Intercept 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
ROE 1.50 1.51 1.51 1.50 1.50 1.50 1.50 1.49 1.48 1.45 1.59 
SIZE 1.82 1.73 1.74 1.74 1.75 1.78 1.72 1.73 1.75 1.72 1.86 
LEV 2.12 2.08 2.10 2.10 2.16 2.11 2.12 2.14 2.14 2.14 2.26 
ASSETPL 2.28 2.25 2.25 2.24 2.22 2.26 2.26 2.20 2.21 2.25 2.34 
Heffindahl 2.40 2.27 2.34 2.33 2.31 2.30 2.28 2.29 2.33 2.34 2.35 
Adv-Int 2.54 2.46 2.38 2.42 2.43 2.49 2.46 2.42 2.38 2.40 2.35 
Goodwill-adv 2.93 2.88 2.89 2.91 2.94 2.91 2.90 2.88 2.86 2.89 2.35 
A 3.75 3.51 3.50 3.45 3.49 3.51 3.56 3.45 3.39 3.26 2.35 
y5j 

Pos-sig] 4.30 4.17 4.15 4.13 4.10 4.24 4.09 3.93 3.98 3.96 2.35 
Pr-cost 4.75 4.38 4.47 4.52 4.51 4.48 4.32 4.30 4.28 4.31 2.35 

y" 5.94 5.15 5.20 5.26 5.23 5.12 5.02 4.93 4.96 4.83 2.43 

Pos-siO 9.20 8.98 9.07 9.30 9.34 9.43 9.40 9.17 8.82 9.77 2.49 
Val rel 25.8 9.58 9.57 11.1 11.2 11.0 10.1 9.8 9.6 12.0 2.59 
Panels A, B, and C of the table present condition indices for each of the variables used in the estimation of 
equations (4), (5), and (6) respectively. The variables and estimated coefficients are defined in Tables 3 and 4. 
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The estimation results are also robust to the following sensitivity checks: inclusion 

of industry random effects in equations (4), (5), and (6) to control for industry specific 

omitted variables; inclusion of past returns (prices) in equation 1 (2) to control for 

correlation of advertising spending and current price perfon-nance with past performance; 

controlling for outlier observations in the estimation of equations (4), (5), and (6) by 

deleting all observations that have standardised residuals greater than 2.5; adjusting the 

standard errors for errors -in-vari able bias due to the inclusionofAil ý, 
j, 

ý5j 

, and &, 
j as 

"generated" regressors (Shanken, 1992); omission of phan-naceutical firms (SIC 2834) 

from the analysis, which are less likely to disclose advertising costs around FRR44 due to 

increased political costs (Legoria, 2005); exclusion of tobacco finns because of their 

advertising sensitivity to health-related issues. 

A final robustness check concerns the level of estimation of the proprietary cost 

and valuation benefit measures. The four-digit industry estimation of equations (1), (2), 

and (3) is chosen for the purpose of capturing the hypothesised relations (e. g. competitors' 

benefit from a firm's advertising) with the greatest possible refinement. This, however, 

may result in noisy coefficient estimates due to the small number of observations available 

for some four-digit industries. Inspecting the industry-level coefficients in Appendices 1, 

2, and 3 definitely reveals some outliers. This concern should be alleviated to a certain 

degree by the fact that only the sign and the statistical significance but not the magnitude 

of the estimates (proprietary cost and valuation-benefit) are considered in testing HI and 

H2. Nevertheless, I check the robustness of the findings by estimating the logistic 

regressions with the proprietary cost and valuation benefit estimates derived at the 3-digit 

industry level. Estimation of equations (1), (2) and (3), at the 3-digit industry level, 

ensures that a larger number of observations are available for each regression, which 

results in less noisy estimates. The untabulated results from the logistic regressions 
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indicate that the relation between the probability of disclosure and the proprietary cost and 

valuation benefit estimates remains qualitatively unchanged. 

3.5.4. Additional test on the consequences of voluntary disclosure 

In this section I consider disclosing firms' valuation benefits from advertising in the post- 

1994 versus the pre-1994 period. Studies, which examine discretionary disclosures 

empirically, usually document a positive association between the disclosed information 

and the market value of the firm. 24 Since such studies consider voluntary disclosures that 

precede mandatory disclosures, the implications drawn are on the potential relevance of 

the examined items were their disclosure to be mandated. The unique feature in the current 

setting is that discretionary disclosure succeeds mandatory disclosure. If the market reacts 

similarly to mandatory and voluntary disclosures, I would expect to see no change in the 

value-relevance of advertising from the pre- to the post-1994 period. On the other hand, if 

the market perceives discretionary disclosure of advertising as a signal for the quality of 

the investment, advertising expenses would have higher valuation in the post-1994 

period. 25 In order to test whether such consequences of voluntary disclosure exist, I 

estimate a modified version of equation (2). 1 focus on voluntarily disclosing firms and 

examine their valuation before and after 1994.1 add an indicator variable Voldiscl, which 

takes a value of one for observations from the voluntary disclosure period and zero 

otherwise. 

24 Examples include Daley (1984), Landsman (1986), and Barth (1991) who study pension benefit plans and 
document that the disclosed pension plan information is value-relevant. 
25 The credibility of such a signal is related to the proprietary costs of disclosure. The proprietary costs of 
disclosure (measured by the positive (and significant) impact of a firm's advertising on its Competitors' 
returns) exhibit a positive and significant correlation with valuation-related benefits (see Section 5.1). 
Comment letters to the proposal of the FRR44 amendment also reveal the existence of disclosure costs (see 
footnote 2). Financial analysts' opposition and firms' backing of the removal of advertising disclosure 
indicate the information content of these disclosures and the existence of potential proprietary costs, related 
to them. 
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n-I 
P=p+p EPS. +p BVPS + p3RDPS,, + p4AdvPS, 

t 
AMS, 

it 01 it 2 it + P5 

+P6 Voldiscl 
i+ P7 Adv 

- voldiscli + Oýit 

I create an interaction variable between Voldiscl and the AdvPS in order to estimate 

the marginal (p7) and total (P4 +P7) effect of voluntarily disclosed advertising costs on 

firm value. I also include year-indicator variables to capture time-specific effects. I 

estimate equation (7) with pooled cross-sectional time-series data from before and after 

1994. Statistical significance of the coefficients is based on White's t-statistics. To address 

concerns about non-independence of the observations I also estimate equation (7) by 

calculating time-series averages for each firm for the pre- and post-1994 periods. Each 

firm participates in the estimation with two observations, which are averages of all the 

years with available data from the respective period. 

The results are presented in Table 9. The first set of columns shows results from 

the pooled cross-sectional time-series estimation. The second set of columns presents 

results from the estimation with time-series averages for each firm in both periods. The 

results are generally consistent across the two estimations with the exception of the 

earnings coefficient, which is positive and significant in the first estimation but 

insignificantly different from zero in the second estimation. In recent years, earnings of 

intangible-intensive firms have been shown to display a weaker and sometimes 

insignificant association with stock prices since, the prevalence of intangibles for these 

finns and their conservative accounting treatment have led to negative earnings being 

reported in periods of high growth and significant market returns. Therefore, a potential 

explanation for this is that the post-1994 period has a smaller weight in the first 

estimation. This is because the number of years from the first period included in it is 24 

(Jan 1971-Nov 1994) whereas the number of years in the second penod is only 10 (Dec 

1994-Dec 2003). 
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Table 9: Regression of Share Price on Book Value of Equity, Earnings Adjusted for 
Advertising, Advertising Expense, All per Share, a Voluntary Disclosure Indicator 

Variable and its Interaction with Advertising Expense 

n-I 
po + p, EPSit + p2 BVPSit + p3 RDPS, 

t 
+ p4 AdvPS, 

t 
+ p5 AdvPSI 

+p6 Voldiscl, + p7 Adv 
- voldiscl, + wit 

Variable Estimate t-statistic Estimate t-statistic 

Intercept 11.5*** (6.98) 5.86*** (12.9) 

EPS 0.63*** (17.7) -0.02 (-0.41) 

B VPS 0.87*** (31.3) 1.02*** (33.7) 

RDPS 3.97*** (5.72) 4.76*** (15.8) 

AdvPS 0.55*** (5.37) 0.89*** (2.98) 
n-i Y- AdvPS, 
1=1 0.04*** (6.61) 0.02 (1.62) 

Voldiscl -0.68 (-1.25) -0.32 (-0.68) 

Adv-Voldiscl 1.76*** (7.56) 1.75*** (4.77) 

A+A2.31*** 270.56 2.65*** 110.40 

N of obs. 23,086 4,136 
Adi. R-sa. 40.90 41.59 

The second and third columns of the table show the results from an estimation where observations are 
pooled across firms and time for the period 1971-2003. The sample includes only firms, which disclose 
voluntarily advertising expenses after 1994. Year-indicator variables are included to control for time fixed 
effects. The statistical significance of the coefficients is based on White's t-statistics. The second two 
columns show the results from an estimation where the observations for each firm have been averaged 
across time for the pre- and post-1994 period. Each firm has only two observations (time-series averages) 
included in the estimation. Variables are winsorised at the top and bottom 1% of the distribution in each 
year. T-statistics are shown in parentheses. F-value denotes the level of significance from a t-test of whether 
ý, +, b, is statistically different from zero. * indicates a regression coefficient significant at 10%; 

significant at 5%; *** significant at the 1% level. 

Variables: 
Voldiscli An indicator variable equal to I for firm-year observations from the voluntary disclosure 

period, 0 otherwise, 
Adv-Voldiscli An interaction variable between AdvPS and Voldiscl, 
The rest of the variables are defined in Table 3. 
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In the second estimation the observations from the post-1994 period have a 

relatively higher weight since each period is represented by one observation per finn. 

Book value of equity displays a positive and significant association with stock pdce in 

both estimations, which is consistent with expectations. R&D expenses seem to constitute 

a very important determinant of the sample firms' market value notwithstanding the 

n-I 

sample selection focus on persistent advertisers. Total industry advertising AdvPS, ) is 

positively associated with market value although in the second estimation it is not 

statistically significant. Its coefficient, however, is difficult to interpret in this estimation 

because it represents an inter-industry average whereas the concept of competitive 

dis/advantage effect of advertising is meaningful only at the industry level. It is included 

in the regression only for the purpose of consistency with the previously estimated 

valuation equation (equation (2)). The coefficient on AdvPSj, represents the valuation of 

advertising expenses in the pre-1994 period. Its positive sign indicates that, on average, 

the firms, which opt to disclose voluntarily after 1994, experienced positive valuation 

benefits of advertising before 1994. This confinns the predictions of HI that the voluntary 

disclosers are the ones whose advertising was valued positively by the market. The 

marginal difference in the slope, reflected by b7 
, is positive and significant at less than 

the 1% level; so is the sum of the coefficients A and 5,. This indicates that investors 

attribute a higher valuation to voluntarily disclosed advertising expenses. 

Hirschey (1982) shows that advertising expenditures and advertising capital are in 

a constant and proportional relationship of the type 8= where 8 is the 

estimated valuation coefficient, ris the growth rate of advertising investments, and .5 is 

the amortization rate of intangible capital. Accordingly, amortization is only appropriate 
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when 8 is greater than 1.26 The estimated coefficients of advertising in the pre-1994 

period, of 0.55 and 0.89 from the pooled and time-series average estimations, are less than 

I suggesting that advertising expenses were short-lived. In contrast, both coefficients in 

the voluntary disclosure period (2.31 and 2.65) are significantly greater than one. This 

indicates that the advertising outlays of these firms contribute to the accumulation of 

intangible assets. To calculate their economic amortization rates it is necessary to 

substitute in the relationship proposed by Hirschey (1982). The growth rate of advertising 

spending by the firms included in the sample is on average 7% for the period 1994-2003. 

Based on that the average amortization rate is 39% (33%) derived from the estimated 

valuation coefficient of 2.31 (2.65). This rate is comparable to the one documented by 

Hirschey (28.8%), the main difference coming from the lower growth rate of 7% used in 

the current study. Even though the documented amortization rates are based on inter-fin-n 

averages and would tend to vary with certain characteristics of individual firms (e. g. size, 

product market, channel of advertising. ) these findings have an important implication 

about the certainty of the advertising benefits for these firms and for the justifiability of 

their capitalization. 

3.6. Conclusion 

The current paper examines firms' discretionary decisions to disclose advertising expenses 

separately after issuance of the SEC's FRR44 from 1994, which made advertising 

disclosures by industrial/commercial fin-ns optional. I use data from the mandatory 

disclosure period to establish proxies for competitive advantage/disadvantage effects and 

valuation-related benefits of advertising. I analyse the relation between finns' 

discretionary disclosures and the trade-off between the proprietary cost and the valuation 

26 Only when P>1, does the amortization rate 8 belong to the interval [0; 1). 
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benefit proxies. I also examine the consequences of the voluntary disclosure choice by 

comparing the association between advertising costs and firm value before and after 1994. 

The results show that in industries where the advertising of one firm has a positive 

and significant association with its rivals' prices/returns before 1994 and, hence, 

proprietary costs to disclosure are likely to be high, firms are less likely to disclose 

advertising costs separately after 1994. Accordingly, firms whose advertising outlays are 

valued as investments and/or have long-term benefits before 1994, are more likely to 

disclose them afterwards. The findings also reveal that investors assign a higher valuation 

to voluntarily disclosed advertising expenses. The empirical evidence provided by this 

chapter, on the relation between the net intangible value and discretionary disclosure of 

advertising, may be useful to standard setters in assessing the need to alter the existing 

accounting treatment for advertising outlays in contexts where this is justified. 

One caveat of the study is related to the difficulty in disentangling the benefits and 

costs of advertising disclosure versus the benefits and costs of advertising itself. I assume 

that firms with non-zero advertising expense in the year preceding the SEC change, and 

unavailable data on advertising after 1994, still incur advertising costs but do not disclose 

them. It is possible that some of these companies, classified as non-disclosers, did not 

spend on advertising after 1994. To the extent that such misclassification has occurred, 

inferences drawn on the relation between the costs and benefits of advertising and 

discretionary disclosures could actually describe an association between the cost and 

benefit proxies and marketing decisions, i. e. decisions to spend on advertising or not. 

Advertising, however, is more likely to vary substantially by industry rather than over 

time. Given that in many industries it is used as a means of protecting market share from 

competitors, It Is very unlikely that companies that have been persistently investing in 

advertising before 1994 would pen-nanently reduce it to zero afterwards. 
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Appendix 1: Estimation Results of Equation (1) by Industry 

sic Industry Name (Compustat) N of 
firms )61 j 

Ai Ai 
4) 

A 
)6 7i 

100 Agriculture Production 91 0.61 0.1 -0.27 0.55 -0.27 0.24 -0.17* 
1311 Crude petroleum & n. gas 238 0.71 0.17 -2.54 4.28** 4.82 0.75*** 1.52** 

1400 Quarry Nonmtl 52 2.64*** -0.49* -3.12 -9.13 5.75 -2.33*** 1.5 
Minerals 

1531 Operative builders 386 0.10*** 0.25*** 3.24 0 0.54 1.88 0.12-** 

1700 Construction -special trade 36 2.02 -1.09 18.08* -24.8 -2.04* -0.44 0.19 

2000 Food and Kindred Products 154 2.01 -0.88*** -1.22 -1.14 -1.61*** 1.08 0 

2011 Meat packing plants 58 0.39 0.43 -2.05 4.06 1.56 -0.05 0.08 

2013 Sausage, prepared meat pd 75 0.14 0.62 0.74 0.01 -0.13 1.88 -0.28 
2030 Can, frozen, presrv fruit&veg 200 1.85*** 0.43 -3.2 1.66 -2.25** -0.21 -0.02 
2033 Can fruit, veg, presrv jam 52 0.99*** 0.43 22.58 -21.79 -0.64 -1.77 0.21 

2040 Grain mill products 192 1.21*** -0.19 -2.55** 2.06* 0.37 -0.46 -0.02 
2050 Bakery products 91 0.51 0.4 -13.47** 15.91 -0.55 0.93 0.01 

2060 Sugar & confectionery pds 137 0.65*** 0.37 -1.43 -4.02** -0.80* 1.27 0.1 

2080 Beverages 78 -0.21 1.70* 3.74 39.72 0.92 - 1.16** 0.34 

2082 Malt beverages 124 0.21 -0.12 -2.41 -7.35 -0.04 -0.23 -0.02 
2086 Btld & can soft drinks, water 154 1.29*** 1.13*** -2.02 1.81 -0.83 1.09* -0.14 
2090 Misc food preps, kindred pds 126 1.55*** 0.72** 2.7 1.55 -0.37 -0.19 -0.01 
2100 Tobacco products 45 0.21 1.37*** -18.21 5.92 0.79 -0.69** 0.16 

2111 Cigarettes 69 0.57 -0.29** -14.4*** 6.14 1.22*** 0.15 -0.50*** 
2211 Brdwoven fabric mill, cotton 91 0.7 0.74** 2.07 -4.39 -0.45 -7.50*** 0.13** 

2250 Knitting mills 37 1.15*** 0.03 5.91 -11.62* 5.04** -2.39*** 0.22*** 

2253 Knit outwear mills 66 0.38 0.51 -5.61*** 15.09** 0.97 -5.58*** -0.13 
2300 Apparel & other finished pds 260 0.49* 0.07 -1.54 -10.88 0.49 -1.39 0.01 
2320 Mens, boys fms, work clthng 162 0.19 0.51*** -4.79*** -2.15 0.62 2.81 0.44*** 
2390 Misc fabricated textile pds 70 1.26*** 0.33 -0.1 -0.17 0.34 -1.28 0.21 
2400 Lumber and wood pds 67 1.08* -0.7 3.66 9.88* -0.25 0.52 0.09 
2430 Millwork, veneer, plywood 79 0.53* 0.61 -0.37 0.19 1.29* -0.29 0.12 
2452 Prefab wood, bldgs, comp. 47 -0.07 0.41 -68.8 8.42 1.39 -0.45 -0.21 
2510 Household furniture 212 -0.05 0.21 -0.44 -6.11 -0.24 0 0.05 
2511 Wood hshld furniture 55 1.93*** -1.37*** 10.94 -14.19 8.42*** -1.50*** 0.43** 
2520 Office furniture 48 1.09 0.03 0.75 -3.95 2.74 -0.90*** -1.54** 
2522 Office furniture, ex wood 59 0.76 0.76 3.3 4.3 0.32 -0.91 *** -0.92 
2540 Partitions, shelvings, lockets 44 0.32 -0.18 -0.92 -1.23 2.97 0.1 0.22*** 
2621 Paper mills 101 0.87 -0.24 -2.29* 11.52 3.26 -0.27** 1.05* 
2670 Convrt papr, paperboard 167 1.43*** -0.02 -1.16 -2.54 0.21 -0.87 0.67*** 
2673 Plastic, foil, coated paper bag 32 1.73*** 0.02 -9.93*** 5.71 -0.55 1.34* -0.26 
2711 Newspaper: pubg, pubg&print 149 1.53*** 0.19 -37.85 22.92 -0.64 0.88*** 0.91** 
2721 Periodical: pubg, pubg&pubI 120 1.67*** -0.34 -0.83 3.15** -0.88* -2.01** 0.04 
2731 Books: pubg, pubg&print 321 0.88*** 0.26 -1.43*** -0.07 0.02 -2.80*** -0.01 
2780 Blankbooks, blinders, book 38 2.23* 0.28 0 0 -1.53 -1.64*** 0.03 
2800 Chemical s&al lied products 72 0.26 0.22*** 1.14 2.22 0.74 -0.27 0.33 
2810 Indl inorganic chemicals 53 0.50** 0.33* -1.68 4.54** 2.87* -0.4 0 
2821 Plastics, resins, elastomers. 62 1.43** -0.34 1.72 -2.29 2.79 -1.63*** 0.4 
2834 Pharmaceutical preparations 766 0.72*** -0.56*** 0.93 -0.94 -0.21 -0.08 0.10*** 
2836 Biological pds, ex diagn. 105 1.65 -1.53 1.37 -0.63 24.25* -1.18*** -0.02 
2840 Soap, detergent, toilet preps 52 0.83 -1.78 0.83 8.2 0.2 1.02** 0.08 
2842 Special clean, polish preps 94 0.45 0.07 0.34 -0.41 0.86 -18.17 0.2 
2844 Perfume, cosmetic, toilet pr 485 0.47** 0.76*** 0.51 -1.4 -0.1 -2.24 0.08*** 
2851 Paints, varnishes, lacquers 101 2.61*** -0.69 -2.32** -1.41 -3.32*** -0.56 -0.21 
2860 Industrial organic chemicals 85 -0.67 1.31 10.47*** -18.52 2.06 -0.26 -0.07 
2891 Adhesives and selants 33 -1.01 9.37*** -3.73 1.55 17.55** -2.57*** 0.01 
2911 Petroleum refining 88 1.50*** -0.49 -7.94** 38-64*** -1.31** 0.70* 1.25** 
MI Tires and inner tubes 76 1.41 -0.15 -2.37* -0.98 0.7 -2.94*** -0.24 
1050 Gskets, hose, bltng-i-ubr 43 0.17 0.73 0.13 -5.16 -0.67 1.60*** -0.01 
%0 Fabricated rubber pds 59 1.03** -0.02 2.02 -3.19* 2.67 -0.29* 0.51 
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ý080 Misc plastics-products 61 1.69" 0.2 -0.98 2.82 -1.53 -0.91 *** -0.50* 
3089 Plastics products, nec 262 -0.27 0.74** 0.93 -0.86 1.02 -0.26 0.09* 
3100 Leather and leather products 40 0.1 2.25*** 0 0 -0.06 -0.39 -0.03 
3140 Footwear, except rubber 177 0.72*** -0.01 -0.49 -4.55* 0.01 -0.65 0.23*** 

3250 Structural clay products 35 0.64 0.46 6.4 -17.94 3.93 0.96** 1.64 

3270 Concrete, gypsum, plaster pds 34 1.50** -0.76 4.38 -9.41 1.76 -2.44*** -1.01 
3290 Abrasive, asbestos, misc 35 1.48*** -1.05*** 0.59 -5.7 -4.89 -0.34 0.06 

3312 Steel works & blast furnaces 41 0.91 0.36* -0.56 -3.41 -1.06* -1.59*** -0.27 
3357 Drawing, insul. nonfer wire 36 -1.2 0.52 -2.87 4.27*** 17.58 -1.77*** 0.53 

3420 Cutlery, handtools, gen hrdwr 158 2.06*** 0.21 1.99 -0.13 -2.32*** -0.34 -0.43* 
3430 Heating eq, plumbing fixture 40 -0.01 -0.29 2.78 -6.68 -0.09 1.50*** 0.91 

3433 Heating eq, ex elec, air furn 59 0.63 1.63* -0.52 1.98 1.46 0.65* 0.12 
3440 Fabricated structural metal 50 1.62*** 0.42 2.5 -3.47 -1.2 -1.04*** 0.79 
3443 Fabricated plate work 98 0.57* 0.58** -0.37 -2.84** 0.71 -0.8 0.45 
3452 Bolt, nut, screw, rivets, washrs 78 1.18*** 0.03 -1.48 3.41 -1.00* -0.02 0.01 
3460 Metal forgings & stampings 53 1.89*** 2.10*** 1.11 0.22 -2.36*** -1.84*** -0.39** 
3490 Misc fabricated metal prods 173 0.51 -0.07 1.39 2.56 -0.33 1.43** 0.24 

3510 Engines & turbines 66 0.71 -0.32 1.73** -6.36** 2.84 0.81*** -0.05 
3523 Farm machinery & equip 112 -0.41 1.25*** 1.51 1.12 -0.28 0.31 0.49 
3524 Lawn, garden tractors, equip 34 0.54* -0.03 1.79* -1.23 6.05*** 1.74** -1.31* 
3531 Construction machinery & eq 117 0.33 0.44 0.25 0.74 -0.24 -0.84 0.56*** 
3537 Indl trucks 38 1.45*** -1.10*** -0.25 2.04 0.23 -1.15*** -0.09 
3540 Metalworking machy & equip 151 0.41 0.08 1.71** -0.29 -0.26 -1.11 -0.01 
3550 Special industry machinery 35 -0.62 0.9 -2.56* 10.33* 0.72 -2.40** 0.37 
3559 Special industry machry, nec 190 0.83** 0.72** 0.52 0.95 2.48* -2.77*** -0.06 
3560 General industrial machry, eq 101 1.33*** -0.47 -1.88* 5.74*** -0.4 -1.20** -0.08 
3561 Pumps and pumping equip 93 1.82*** -0.28 -0.99 -0.43 0.18 -0.88*** -0.08 
3564 Indl compl fans, blowrs, oth 64 0.94 1.58** -4.12 4.72 1.83 -1.72*** -1.3 
3569 General indl machry & equip 121 1.04 -0.44 -2.16 2.92 6.13** -0.63*** 1.04* 
3570 Computer & office equip. 80 3.53*** 0.32 0.33 -0.78 - 11.21 1.68*** 0.40*** 
3571 Electronic computers 243 0.82*** 0.45** 0.57 0.51 0.54 0.86 -0.21 
3572 Computer storage devices 159 0.79*** -0.14 0.24 -1.12*** 1.84 1.45*** -0.31 
3576 Computer communic. equip. 287 0.93*** 0.37 0.2 0.07 1.15 0.72 -0.2 
3577 Computer peripheral equip 281 0.4-4 0.4 -0.39 0.23 0.3 -1.51 -0.01 
3579 Office machines, nec 129 1.15* -1.09 -2.05** -0.17 1.42 -0.53 0.06 
3585 Air-cond, heating, refr-idg eq 127 0.80** 0.60*** -0.11 -0.07 0.19 -2.88*** 0.23* 
3590 Misc indl, con-fl. machry&eq 91 -0.11 1.24** -0.08 1.17 -0.98 -0.66* -1.57* 
3600 Electr, oth elec equip, ex cmp 102 1.22*** 0.26 -1.1 1.69 -0.81 -1.65*** 0.09*** 
3612 Pwr, distr, specl transformers 47 -0.06 0.17 2.11 -5.23 5.17 -0.35** 0.01 
3620 Electrical industrial apparatus 98 0.68* 0.57 -0.66 5.43 0.25 0.34 0.75** 
3621 Motors and generators 63 1.17*** 0.07 0.1 -1.54 -0.77 -0.45 -0.32 
3630 Household appliances 120 1.54*** 0.35 0.87 -1.18 -1.80* 1.01** 0.1 
3634 Electric housewares and fans 154 1.48*** 0.1 -1.94 2.92 -0.86** 0.77 -0.08 
3640 Electric lighting, wiring eq 171 0.29 0.9 0.66 -3.32*** -0.29 -1.4 0.18 
3651 Household audio&video eq 263 0.39* 0.34 0.03 -3.06 0.3 -0.12 0.10** 
3652 Phono rcds, audio tape, disk 58 0.90*** -0.27 -4.89*** 1 -0.79 1.55 -0.06 
3661 Tele & telegraph apparatus 362 0.64*** 0.62** 0.92* 0.74 -0.24 1.14 0.03 
3663 Radio, TVbroadcast, comm eq 344 0.69*** 0.22 0.68 0.39 -0.54 -0.98 0.15 
3669 Communications eq, nec 158 0.44 0.61 0.17 -1.46 -2.22* -0.2 -0.53** 
3674 Semiconductor, rltd device 422 1.01*** 0.06 -0.22 -0.09 0.18 -0.06 0.22 
3678 Electronic connectors 51 2.21** -0.03 -2.6 18.94*** 0.99 -2.09*** 0.11 
3679 Electronic components 236 0.81 -0.44 -0.36 -0.69 3.76* 0.91*** 0.49 
3690 Misc elec machy, eq, suppl 160 0.17 0.33 0.28 2.24 0.11 -0.33 0.12 
3711 Motor vehicles &car bodies 117 0.39*** -0.06 -0.41 -0.01 1.41 -0.6 0.16* 
3714 Motor vehicle part, accessory 242 1.31 0.34 -0.99 -2.38 0.28 0.34 0.12 
3716 Motor homes 50 -0.19 1.32 6.41 4.24 1.27 0.66 -0.15 
ý821 Lab apparatus & furniture 109 1.35** 0.7 -1.32 2.36 -0.15 -0.55** -0.55 
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T825 Elec meas -&test instruments 270 1.66*** 0.03 -0.42 -0.57 -1.71 -0.66 -0.25* 
3826 Lab analytical instruments 257 1.15 1.45 -0.61 0.05 0.71 0.82*** 0.71 

3829 Meas and control device, nec 122 0.78 0.61 0.89 -0.04 -0.21 0.81** 0.5 

3841 Surgucal, medical instr, app. 227 1.24** 0.91 0.63 -0.12 -2.43 -1.96*** 0.25 

3842 Ortho, prosth, surg appl, supp 226 0.28 0.54 1.43 1.5 0.52 -1.17** 0.24** 

3843 Dental equip & supplies 109 0.28 0.61 0.49 2.99 3.09 0.53** '-. 65** 

3845 Electromedical apparatus 335 1.26*** 0.42* -0.32 -0.26 -0.47 -1.14*** 0.17 
3861 Photographic equip & supply 179 1.13*** 0.19 -0.24 0.44 0.67 -1.27 0.35* 

3910 Jewelry, silverware, plated w 40 0.80*** 0.07 -10.71** -0.71 1.81 0.16 -0.14*** 
3944 Silverware, plated ware 183 0.2 0.51*** -0.36 -2.26 0.33 1.2 0.05** 
3949 Sporting & athletic gds 200 0.56** 0.48* -0.72 -1.48 -0.28 -0.21 0.20* 
3950 Pens, pencils, oth artist mt] 104 0.04 0.26 -1.55 1.79 0.07 0.29 0.29 
3990 Misc manuf industries 123 1.28*** 0.4 0.89 -8.06** -1.55 0.47 0.39* 
4400 Water transportation 36 0.25 0.1 0.03 0.00 -0.5 -0.08 -0.32 
4512 Air transport, scheduled 382 0.26*** 0.19** 0.51 0.12 0.50** -0-19 0.05** 
4513 Air courier services 56 1.05 1.13 0.00 0.31 3.97 -0.15 0.02 
4812 Radiotelephone telecom. 155 0.66*** -0.55 3.57 11.52 6.89** 1.47*** -0.52 
4813 Phone com, ex radioteleph 206 0.34 -0.02 2.21 5.47 -0.45 -0.05 0.58** 
4833 Television broadcast station 252 0.22 0.04 -4.02* -22.67 1.88** -1.39*** 0.46*** 
4841 Cable & oth pay TV services 236 0.31 0.19 11.38** -0.11 0.04 -0.25 0.44*** 
4955 Hazardous waste magt 45 1.28 1.74 19.00** -15.75 -0.43 1.82*** 3.02 
5047 Med, dental, hosp equipment 37 1.58*** 0.08 3.78 -16.63*** 0.8 -0.29 -0.19 
5090 Misc durable goods-whsl 55 -0.23 1.18** -3.63 -3.29** 2.00* -0.71** 0.9 
5122 Drugs&proprietary - whsl 82 0.66 -0.2 0.59 1.13 -0.72 -0.11 0.18 
5130 Apparel, piece gds, whsl 38 -0.02 0.00 0.00 0.01 -0.2 -0.46** 0.47** 
5140 Groceries&related pds- whsl 85 0.75* 0.74 -18.17*** 0.79 0.34 1.61** -0.07 
5190 Misc nondurable gds - whsl 88 -0.06 0.43 -1.1 -1.2 1.48 -0.68 0.02 
5200 Bldg matl, harwr, garden-red 94 0.31 0.06 0.77 -2.04 0.78 1.63 -0.06 
5211 Lumber&oth bldg matl-red 185 -0.08 0.21 49.09 -154.2 -0.13 0.12 0.16** 
5311 Department stores 488 0.74*** 0.45** 3.21 -38.75*** -0.39* -1.28 0 
5331 Variety stores 376 0.29*** 0.1 0.21 0.01 -0.06 -0.34 0.04*** 
5399 Misc general mdse stores 88 1.08* 0.43 0.00 0.96 1.14* -2.95*** 0 
5411 Grocery stores 464 0.36 0.57*** 6.02 25.62 -0.13 0.19 0 
5531 Auto & home supply stores 77 -0.29 0.89 0.34 0.29 1.32 -2.31*** 0.45* 
5600 Apparel & accessories stores 140 0.11 0.48** 0.26 12.74 0.32 -2.37 0.05** 
5621 Women's clothing stores 145 0.99** 0.63* 88.29*** 93.50*** -1.06** -0.61 0.22 
5651 Family clothing stores 140 0.74** -0.09 0.00 0.00 -0.53** 0.63 0.07 
5661 Shoe stores 103 0.4 0.05 0.01 0.00 1 -0.61 0.38** 
5700 Home furniture & equip store 52 1.35*** -0.85* -167.6 -878.3* -0.9 -0.74 -0.12 
5712 Furniture stores 149 1.30*** -0.32 29.19 28.53 -0.54 0.73 0.10* 
5731 Radio, TV, cons electr stores 138 1.08** 0.49 1.81 -6.00*** -0.74* 2.41 -0.02 
5812 Eating places 1037 0.12 0.05 -2.27*** -2.03*** 0.35** -0.17 0.07*** 
5912 Drug & proprietary stores 301 2.69*** 1.33** -28.62*** 17.72*** -2.46*** -2.71*** -0.03 
5940 Misc shopping goods stores 162 1.56*** 0.32 0.00 0.00 -0.97 -1.08 0.07 
5961 Catalog mail order houses 191 0.66*** 0.54*** 1.08 -5.90** -0.71 *** -3.09 0.03 
5990 Retail stores, nec 137 0.76*** -0-52** -1.57 4.86 -0.35 0.72 0.16** 
7011 Hotels and motels 359 0.19** 0.37*** 1.13 7.87** 0.35 2.98 0.10*** 
7200 Personal services 133 1.36*** 0.11 -34.13*** 21.19** -0.73 -3.58 0.00 
7340 Svcs to dwellings, oth bldgs 39 1.32** 1.49 26.9** 25-96*** 3.01 *** -1.97*** 0.26 
7363 Help supply services 83 0.29 -0-08 2.35 2.22 -0.04 0.72** 0.01 
7372 Prepackaged software 705 1.23*** 0.19 -0.09 0.05 0.4 -1-07 -0.02** 
7389 Business services, nec 119 0.35 0.35 1.67 2.03 -0.46 -4-25 0.02 
7500 Auto repair, services, parking 47 1.92*** -0.09 -2.8 -64.19*** -2.69** -0.21 0.43 
7510 Auto rent & lease, no drivers 54 0.64 0.29 -2.22 -14.41*** 4.60*** 0.28* -0.55 
7812 Motion pic, videotape pdcn 163 0.25 0.08 18.62 -0.17 0.46 -1-87 0.06* 
7900 Amusements, recreation 79 0.63* 0.61 8.46 14.81 -0.71 -0-18 -0.39 
7990 Misc amusement &rec servcs 319 0.21 0.11 2.57 2.32 0.95*** -0-08 0.14*** 
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8051 - Skilled nursing care, nec 52 1.17 0.37 -35.83*** 0 7.33* 0.28 0.15 
8062 Gen med & surgical hospitals 39 -0.55** 0.62*** -23.06 -14.44*** -0.25 2.27 -0.65 
8200 Educational services 118 1.01** 0.05 -1.35 -1.36 -0.69 -0.53 0.00 
8734 Testing laboratories 32 2.74*** -0.02 11.38 -21.42 6.73 * -1.52*** 3.46 
9995 Nonoperating establishments 201 0.37 0.45 0.35 -4.61** 0.72 0.46 0.14 
9997 industrial conglomerates 78 2.37*** 0.46 -1.01 -7.89** -5.71 * -1.38*** -0.17 

The appendix shows results from the estimation of equation (1) at the industry (four-digit SIC) level. The variables included in 
equation (1) are defined in Table 3. T-statistics are not shown in the interest of space. * indicates a regression coefficient 
significant at 10%; ** significant at 5%; *** significant at the 1% level. 
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Appendix 2: Estimation Results of Equation (2) by Industry 

sic Industry Name (Compustat) N of firms ý, 
i 

ý2i ý3i ý4j ý5 
i 

100 Agriculture Production 102 0.2 1.43*** 3.89** -1.69** -0.66*** 
1311 Crude petroleurn & n. gas 307 2.61 0.94*** - 10.21 *** 13.54** 1.87* 
1400 Quarry Nonmtl Minerals 58 7.69*** 0.21 -8.47 -1.79*** 0.88 
1531 Operative builders 446 0.56*** 0.82*** -218.32** 1.96** 0.11 
1700 Construction -special trade 43 3.02 1.33** 24.15** -2.5 0.63 
2000 Food and Kindred Products 172 1.96*** 0.55*** 0.15 -0.17 -0.32*** 
2011 Meat packing plants 62 1.93** 0.30*** 9.36 3.73** -0.59** 
2013 Sausage, prepared meat pd 84 0.26** 0.97*** -13.37** 0.35 0.01 
2030 Can, frozen, presrv fruit&veg 219 1.1 0.87** -7.32 -2.65 -0.52*** 
2033 Can fruit, veg, presrv jam 59 2.96** -0.2 75.99** 2.09 0.83 
2040 Grain mill products 204 2.70*** 0.00 1.87 4.06*** 0.07 
2050 Bakery products 94 1.43** 0.69*** 31.05* -2.01 -1.22*** 
2060 Sugar & confectionery pds 152 1.84** 0.48*** -8.45 3.51 -0.09 
2080 Beverages 88 7.08*** -0.02 35.33 -8.01 -1.03*** 
2082 Malt beverages 135 1.00* 0.29** -1.71 -0.94 -0.43*** 
2086 Btld & can soft drinks, water 172 3.64** 0.32* -59.83*** -1.25 -0.79*** 
2090 Misc food preps, kindred pds 139 -0.47 0.65*** 7.62 5.52*** 0.77** 
2100 Tobacco products 43 5.69** 1.03 5.93 -10.48* 1.78* 
2111 Cigarettes 67 9.33*** -1.63** -12.22 3.75 -0.02 
2211 Brdwoven fabric mill, cotton 97 0.27 0.78*** 2.42 -0.89 0.94*** 
2250 Knitting mills 43 0.19 0.72*** -11.47 11.57*** 1.52 
2253 Knit outwear niills 78 1.06 1.11 *** -41.72*** 1.17 0.32 
2300 Apparel & other finished pds 319 -0.5 0.82*** -1.59 -0.27 -0.37*** 
2320 Mens, boys frns, work clthng 185 -0.04* 0.89*** 1.71*** 2.53*** -0.15*** 
2390 Misc fabricated textile pds 81 1.44*** 0.28*** -1.94 2.31** 0.38*** 
2400 Lumber and wood pds 75 2.88** 1.33*** -10.6 -10.39** -1.45 
2430 Millwork, veneer, plywood 88 3.84*** 0.58*** -15.81 *** -1.46 1.77*** 
2452 Prefab wood, bldgs, comp. 52 1.89*** 1.26*** 48.34 -3.19* 0.32 
2510 Household furniture 240 2.74*** 0.68*** -8.89** -1.36* -0.73*** 
2511 Wood hshld furniture 69 5.02*** 0.23 -17.17** 18.61*** -0.96 
2520 Office furniture 46 0.74** 1.60*** -1.78 -4.40** 2.00*** 
2522 Office furniture, ex wood 62 0.72 0.14 38.54*** 5.52** -4.11 ** 

2540 Partitions, shelvings, lockets 44 0.89*** 0.30*** 2.47 12.56*** 0.39*** 

2621 Paper niills 112 1.21*** 0.60*** -2.97* 10.3 1*** -0.68 
2670 Convrt papr, paperboard 186 5.44*** 0.26 -5.35* -0.69 1.06*** 

2673 Plastic, foil, coated paper bag 32 0.07 0.56*** -7.1 -24.42* -0.31** 
2711 Newspaper: pubg, pubg&print 160 3.97*** 0.33* -30.51 9.05 2.10*** 

2721 Periodical: pubg, pubg&publ 136 6.13*** -0.04 -14.52*** -5.89 -1.54*** 
2731 Books: pubg, pubg&print 339 4.26*** 0.40** -8.13*** -2.82** -0.60*** 
2780 Blarkbooks, blinders, book 43 11.19** 1.27** -20.14* -11.79*** 0.28 

2800 Chemical s&aflied products 77 0.12 0.39* 3.95*** 3.71 -1.37** 
2810 Indl inorganic chemicals 57 2.00*** 0.18 7.52*** -0.93 0.04 

2821 Plastics, resins, clastomers. 67 2.16** 0.51** 1.73 0.64 1.9 

2834 Pharmaceutical preparations 854 0.69 1.01*** 8.55*** -0.44 -0.04 
2836 Biological pds, ex diagn. 121 - 1.18** 2.87*** 0.79 20.76*** -0.15** 
2840 Soap, detergent, toilet preps 53 9.05 -0.85 4.18 -6.58 -0.44 
2842 Special clean, polish preps 98 0.06 0.51 15.98*** 7.88*** 0.24*** 

2844 Perfume, cosmetic, toilet pr 551 2.16*** 0.44*** 5.95*** -1.94** 0.04 

2851 Paints, varnishes, lacquers 111 4.57*** -0.13 -3.02 -1.47 - 1.18*** 

2860 Industrial organic chemicals 86 1.86* 1.04*** 1.54 2.87** 1.91*** 

2891 Adhesives and selants 34 -1.77 3.57*** -2.28 10.99 0.08 

2911 Petroleum refining 98 0.37 0.68*** 1.53 2.21*** 0.28 

2950 Asphalt paving, roofing mtls 29 2.83** 0.63*** -32.58** -10.08 -0.94* 
3011 Tires and inner tubes 79 6.78*** -0.1 -23.13*** 8.87* -6.09*** 
3050 Gskets, hose, bltng-rubr 44 -0.14 0.95*** -0.2 -7.44* 0.00 

3060 Fabricated rubher pds 75 4.72*** -0.64** 4.96** 5.85 -0.39** 
3080 Misc plastics products 69 3.06*** 1.10*** -3.65 -5.26 0.05 

3089 Plastics products, nec 316 - 1.10* 1.05*** 4.11 1.85 -1.75*** 
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3100 Leather and leather products 39 2.7 2.87** -32.97 -2.15 1.38 
3140 Footwear, except rubber 197 2.86*** 0.14 -9.61 *** 0.34 0.14 
3250 Structural clay products 40 3.48*** -0.2 25.02** 14.58*** 4.41 
3270 Concrete, gypsum, piaster pds 40 -0.89 1.29*** 7.03 -6.43 0.45 
3290 Abrasive, asbestos, misc 1.29 -0.21 -11.06*** 33.51 *** -1.56 
3312 Steel works & blast furnaces 45 0.71 0.31** -1.81 4.29*** 0.90** 
3357 Drawing, insul. nonfer wire 36 2.25 0.28 6.23** -11.43 -0.47* 
3420 Cutlery, handtools, gen hrdwr 177 2.68*** 0.40** 0.69 2.17 -0.20*** 
3430 Heating eq, plumbing fixture 43 0.13 0.64*** -0.02 2.02 0.67 
3433 Heating eq, ex elec, air furn 83 -1.86 0.44 58.59*** -24.02 2.26 
3440 Fabricated structural metal 52 2.75*** 0.07 3.11 14.40*** -0.03 
3443 Fabricated plate work 107 0.76* 0.98*** -2.34 -5.48*** -1.15* 
3452 Bolt, nut, screw, rivets, washrs 86 1.67* 1.24*** 5.06 -0.82 0.00 
3460 Metal forgings & stampings 61 5.21 *** 0.97*** 6.96* -12.51*** 0.00 
3480 Ordnance and accessories 32 2.34** -0.01 7.45* 1.72 0.01 
3490 Misc fabricated metal prods 211 6.99*** 0.35* -11.67*** -12.55*** -3.97*** 
3510 Engines & turbines 65 0.07 0.35 3.92 2.05 1.55*** 
3523 Farm machinery & equip 129 2.00*** 0.77*** -0.91 -1.00 -0.9 
3524 Lawn, garden tractors, equip 33 0.44 0.95*** -4.51 -0.78 0.41 
3530 Constr, mining, mail handle eq 31 -2.12 1.1 g*** -12.25* 37.29*** -0.08 
3531 Construction machinery & eq 138 0.19 0.9 1 *** 0.16 -2.81 -0.72** 
3537 Indl trucks 41 0.43 0.66*** 7.13*** 4.07 -0.94 
3540 Metalworking machy & equip 165 0.18 0.66*** -1.13 1.7 -0.73* 
3550 Special industry machinery 38 0.00 0.64*** 1.37 0.18 0.13 
3559 Special industry mactiry, nec 229 2.88*** 0.11 0.96 -0.75 -2.18*** 
3560 General industrial machry, eq 125 0.83 0.75*** -4.47 * -1.19 -0.62*** 
3561 Pumps and pumping equip 98 3.49** -0.14 -0.23 7.09*** -0.94* 
3564 Indl compl fans, blowrs, oth 75 2.30*** 0.43*** -1.17 5.24** -0.14 
3567 Indl process furnaces, ovens 29 3.18** 1.12*** -4.01 * -11.42*** 0.01 
3569 General indl machry & equip 134 -0.97* 1.30*** 1.87 -5.51 -0.9 
3570 Computer & office equip. 81 3.91*** 0.77*** -2.11 -6.57*** -1.36** 
3571 Electronic computers 279 0.66 0.74*** 3.07*** 2.38 0.15 
3572 Computer storage devices 188 0.45 1.50*** -0.76 -6.67 - 1.16* 
3576 Computer communic. equip. 326 0.92*** 0.90*** 1.13 1.44** -0.05 
3577 Computer peripheral equip 335 -0.44* 1.37*** 2.27* -2.32 -0.02 
3579 Office machines, nec 143 1.15 1.25* -5.55 -2.99 -1.65*** 
3585 Air-cond, heating, refridg eq 140 -0.08 1.34*** 0.62 -5.09 -0.93 
3590 Misc indl, coml. machry&eq 106 2.27*** 0.60*** 1.95 -2.16 0.95*** 
3600 Electr, oth elec equip, ex cmp 106 2.23*** 0.70*** -1.56 -3.29 0.29 
3612 Pwr, distr, specl transformers 52 5.19** 0.09 2.32 -1.49 -2.75** 
3620 Electrical industrial apparatus 115 0.29 0.38*** 11.05*** 0.56 -0.16 
3621 Motors and generators 77 1.13* 0.53*** 5.50*** -0.2 0.47 
3630 Household appliances 136 2.04*** 0.57*** 4.01 -1.87** 0.23 
3634 Electric housewares and fans 172 4.65*** 0.66*** -11.70*** -4.13 *** -0.35** 
3640 Electric lighting, wiring eq 207 1.96** 0.69*** 2.42 -5.70*** -1.04*** 
3651 Household audio&video eq 291 1.66*** 0.53*** 1.45** -1.24 -0.27*** 
3652 Phono rcds, audio tape, disk 67 4.21 ** 0.9 1 5.00 -1.01 1.1 g*** 

3661 Tele & telegraph apparatus 444 0.19* 1.41 0.28 -0.63 0.1 

3663 Radio, TVbroadcast, comm eq 420 -1.20* 1.20*** 4.71*** -2.16* -0.13 
3669 Communications eq, nec 178 0.59 1.13*** -0.05 0.41 0.79*** 

3674 Semiconductor, rltd device 475 1.06*** 1.17*** 0.24 -1.19 0.15 

3678 Electronic connectors 54 0.26** 1.12*** -4.67 7.79* 0.71 
3679 Electronic components 293 1.94*** 0.50*** -1.43 20.45*** 1.66*** 
3690 Misc elec machy, eq, suppl 216 2.68*** 0.48*** -0.17 -0.72 -0.32* 
3711 Motor vehicles &car bodies 125 2.30*** 0.34** -2.67*** 3.02*** 0.19** 
3714 Motor vehicle part, accessory 283 1.87*** 0.58*** -1.14 1.83 -0.50** 
3716 Motor homes 53 2.00*** -0.2 10.56*** -3.52** 0.05 
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sic Industry Name (Compustat) N of firms ýij ý2j ý3j ý4j ý5 
i 

3821 Lab apparatus & furniture 117 1.33*** 1.17*** -0.17 -2.92 1.48** 
3825 Elec meas & test instruments 340 4.80*** 0.75*** -2.06** -9.76*** -0.04 
3826 Lab analytical instruments 293 3.29** 1.55*** -4.70*** -1.33 0.2 
3829 Meas and control device, nec 147 2.16** 0.19* 2.47 ** -1.74 0.91 
3841 Surgucal, medical instr, app. 283 -0.86 2.30*** 7.92*** -35.52*** -1.04** 
3842 Ortho, prosth, surg appl, supp 261 0.22*** 1.24*** 4.38*** 1.46 0.23* 
3843 Dental equip & supplies 136 0.41*** 0.93*** -1.52 7.20* - 1.16*** 
3845 Electromedical apparatus 391 0.01 1.41 -0.06 -0.1 0.02 
3861 Photographic equip & supply 205 3.46*** 0.01 1.06 0.24 -0.80* 
3910 Jewelry, silverware, plated w 37 -0.11 1.24*** -16.17*** 1.4 -0.34** 
3944 Silverware, plated ware 212 1.45*** 0.76*** -3.88*** -0.32 -0.11 * 
3949 Sporting & athletic gds 242 1.87*** 0.45*** 0.01 0.35 -0.99*** 
3950 Pens, pencils, oth artist mtI 116 1.02*** 0.68*** 4.84 0.72 0.72 
3990 Misc manuf industries 163 0.17 0.63*** 1.66 1.48 0.75** 
4400 Water transportation 41 0.89** 0.40*** 0.00 -5.3 -1.76 
4512 Air transport, scheduled 399 0.64*** 0.69*** 0.00 3.25*** 0.13*** 
4513 Air courier services 54 2.2 0.33 0.00 3.24 -0.38** 
4812 Radiotelephone telecom. 160 0.57 1.10*** -2.56 0.33 2.90*** 
4813 Phone com, ex radioteleph 251 0.02 1.44*** 5.76*** -1 1.39*** 
4833 Television broadcast station 270 0.56 1.13*** -13.48*** 2.92 1.49*** 
4841 Cable & oth pay TV services 248 0.43 1.86*** -2.27 -1.17 1.42*** 
4955 Hazardous waste magt 54 -1.75** 0.43 -1.84 -5.6 1.15 
5047 Med, dental, hosp equipment 45 -2.02 1.34*** 5.98 0.00 -0.08*** 
5090 Misc durable goods-whsl 61 2.43*** 0.58*** 1.17 1.33 0.85 
5094 Jewelry & watches - whsl 29 -0.49 0.25 -19.97*** 4.43*** -0.37 
5122 Drugs&proprietary - whsl 97 -0.96 1.04*** -0.05 -1.57 -0.43 
5130 Apparel, piece gds, whsl 40 0.75* 0.48** 0.00 -0.25 0.14 
5140 Groceries&related pds- whsl 102 -1.74** 0.91*** -69.63*** 3.93** -0.41 
5190 Misc nondurable gds - whsl 106 5.33*** 0.25 45.23*** 2.09 0.06 
5200 Bldg matl, harwr, garden-red 94 1.23** 0.95*** 30.62*** -1.08 -0.22 
5211 Lumber&oth bldg matl-retl 210 1.60*** 0.62*** -89.34 0.53 0.14 
5311 Department stores 533 4.05*** 0.30*** -50.86*** -3.18*** -0.38*** 
5331 Variety stores 408 -0.08 0.84*** 0.00 -0.88*** -0.07** 
5399 Misc general mdse stores 94 1.78*** 0.36*** 0.00 -0.11 -0.04 
5411 Grocery stores 545 1.51*** 0.66*** -52.55** -1-09 -0.09** 
5531 Auto & home supply stores 81 2.66*** 0.72*** 0.00 -2.77** 1.75*** 
5600 Apparel & accessories stores 161 2.46*** 0.42*** -81.02*** -2.08*** 0.13* 
5621 Women's clothing stores 160 0.89** 1.30*** -55.66** -3.10*** -0.56** 
5651 Family clothing stores 153 1.04* 1.27*** 0.00 -0.56 0.06*** 
5661 Shoe stores 110 1.34* 0.57*** 0.00 -0.16 -0.98*** 
5700 Home furniture & equip store 57 2.83*** 0.41 *** 636.6*** -2.76** -0.07 
5712 Furniture stores 158 1.80*** 0.22* 41.19 0.31 0.21 
5731 Radio, TV, cons electr stores 158 1.79*** 0.47** -8.42*** -0.13 -0.02 
5812 Eating places 1214 0.85** 1.04*** -0.53 -1.07** 0.06*** 
5912 Drug & proprietary stores 323 6.52*** 0.55** 1.93 -8.32*** -0.34*** 
5940 Misc shopping goods stores 178 5.17*** 0.26** 0.00 -3.48*** 0.59*** 
5961 Catalog mail order houses 234 0.47 1.37*** -11.67*** -0.91* -0.21** 
5990 Retail stores, nec 159 1.15* 1.17*** 12.17 -1.16 0.46*** 

7011 Hotels and motels 407 0.29 0.99*** 7.57** 3.38*** 0.20*** 
7200 Personal services 158 1.07 0.40*** -48.3 0.42 0.56*** 
7340 Svcs to dwellings, oth bldgs 38 13.61*** -0.63* -208.5 0.38 0.07*** 

7363 Help supply services 102 0.32 0.94*** -4.63 6.70** -0.16 
7372 Prepackaged software 843 1.57*** 1.38*** -0.29 -1.12 0.11 

7389 Business services, nec 155 -1.26 0.98*** 8.27*** 1.9 -0.23 
7500 Auto repair, services, parking 50 -0-38*** 1.47*** -131.50*** -0.47 -1.29*** 
7510 Auto rent & lease, no drivers 64 1.22 1.04*** 2.21 2.01 0.74 

7812 Motion pic, videotape pdcn 188 1.19** 1.10*** -66.25*** -0.7 -0.15 
7900 Amusements, recreation 87 1.09 0.44** 19.36*** 0.92* 0.87** 
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7990 Misc amusement &rec serves 360 1.95*** 0.89*** -21.35*** 2.06** 0.16** 
8051 Skilled nursing care, nec 62 6.67*** 1.16*** -44.37*** 23.46*** 0.5 
8062 Gen med & surgical hospitals 44 1.14*** -0.45 -18.55*** 22.77*** -0.65*** 
8200 Educational services 132 0.85 2.32*** 3.73 -4.49*** -0.15 
8734 Testing laboratories 37 3.62 1.36*** 3.13** 19.35 2.01 
9995 Nonoperating establishments 249 -1.71** 1.07*** 4.11* -1.64 0.13 
9997 Industrial conglomerates 82 2.28*** 1.16*** -0.17 -17.41 *** -3.74*** 

The appendix shows results from the estimation of equation (2) at the industry (four-digit SIC) level. The 
variables included in equation (2) are defined in Table 3. T-statistics are not shown in the interest of space. 
indicates a regression coefficient significant at 10%; ** significant at 5(7c; *** significant at the 1(/( level. 
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Appendix 3: Estimation Results of Equation (3) by Industry 

sic Industry Name (Compustat) N of firms ý1 
j 

ý2i, 
0 

ý2j, 
2 

ý2 
j, 2 

S3 
i 

100 Agriculture Production 45 0.13*** 0.10 2.85 0.02 -8.09*** 
1311 Crude petroleum & n. gas 187 0.03*** 2.19 -1.26 -3.95** -7.57*** 
1400 Quarry Nonmtl Minerals 27 -1.31 *** -6.94 38.1 -6.83 -23.8 
1531 Operative builders 216 -0.03*** -52.19 -52.19 -52.19 1.35*** 
2000 Food and Kindred Products 60 0.24*** 4.51 -2.74 -1.43 1ý11*** 
2011 Meat packing plants 37 0.14*** -6.39 -2.44 2.00 1.80*** 
2013 Sausage, prepared meat pd 41 0.02 -5.74 7.09 -13.08** 0.97* 
2030 Can, frozen, presrv fruit&veg 131 -0.04** 3.83 -3.93 2.39 1.46*** 
2033 Can fruit, veg, presrv jam 43 -0.07 -3.08 10.7 8.96 2.79*** 
2040 Grain mill products 143 0.20*** 5.35*** -1.66 -1.36 1.76*** 
2050 Bakery products 49 0.23*** 6.45 2.03 0.31 2.62*** 
2060 Sugar & confectionery pds 74 -0.03 4.11 -6.02 -0.07 1.34*** 
2080 Beverages 46 -0.01 4.22 0.67 -6.25 -0.39 
2082 Malt beverages 60 0.34*** 2.99 -0.74 -1.88 0.52*** 
2086 Btld & can soft drinks, water 27 0.08 0.62 -6.04 1.33 0.88 
2090 Misc food preps, kindred pds 89 0.14*** 2.75 0.36 0.83 1.51 
2100 Tobacco products 28 0.70*** -7.67 -0.61 -6.56 -8.37*** 
2111 Cigarettes 67 -0.16*** -4.25 2.87 2.87 1.18*** 
2211 Brdwoven fabric mill, cotton 64 0.11 *** -0.18 0.86 0.54 0.81** 
2253 Knit outwear mills 47 0.28*** -1.09 1.42 -1.06 1.03 
2300 Apparel & other finished pds 148 -0.06 25.59 -25.52 2.75 1.17*** 
2320 Mens, boys frns, work cithng 111 -0.13 -4.96 5.28 -3.85 1.88*** 
2390 Misc fabricated textile pds 34 -0.09 -0.22 -5.4 7.15 0.07 
2400 Lumber and wood pds 34 0.05 -1.59 0.24 -8.25** 0.62 
2430 Millwork, veneer, plywood 52 0.03 1.14 1.59 1.69* 4.00*** 
2452 Prefab wood, bldgs, comp. 42 -0.11 -172.8 -39.42 -172.75 0.15 
2510 Household furniture 103 0.12** 2.45 -3.53 3.38 2.77*** 
2511 Wood hshld furniture 28 -0.67*** -7.5 1 0.68 -11.0*** -11.3** 
2520 Office furniture 42 0.44*** -4.22 2.13 1.29 3.33* 

2522 Office furniture, ex wood 49 -0.20** 4.84** 0.2 1.19 0.86 

2540 Partitions, shelvings, lockets 22 0.20*** 0.6 -3.34 1.32 2.08** 

2621 Paper mills 61 0.09* -2.55 -5.01 1.76 5.80*** 

2670 Convrt papr, paperboard 111 0.39*** 0.08 0.07 1.29 3.11 

2711 Newspaper: pubg, pubg&print 89 0.25*** -1.06 -10.56 42.21 -0.62 
2721 Periodical: pubg, pubg&publ 68 0.53*** -20.57 0.63 -0.69 1.54** 

2731 Books: pubg, pubg&print 198 0.05* -0.36 0.33 -0.59 -0.05 
2800 Chemical s&allied products 55 0.01 1.89*** -1.17** 0.13 1.28*** 

2810 Indl inorganic chemicals 41 -0.02* -1.06 1.06 0.29 1.24 
2821 Plastics, resins, elastomers. 30 0.1 -0.73 -1.56 4.99** 0.82 

2834 Pharmaceutical preparations 468 -0-09*** -0.03** -0.14 0.01 0.39*** 

2840 Soap, detergent, toilet preps 32 -0.14*** 2.42*** 0.22 0.31 0.63*** 

2842 Special clean, polish preps 59 0.07* 2.87* -3.31 3.45** 1.23*** 

2844 Perfume, cosmetic, toilet pr 290 7.04*** -62.3*** -14.13*** 9.74*** 8.15*** 

2851 Paints, varnishes, lacquers 80 0.16*** 1.82** 0.22 -0.63 -0.22 
2860 Industrial organic chemicals 76 0.10** -0.82 3.49* 0.02 1.73*** 

2891 Adhesives and selants 31 -0.01 -1.34*** 1.30** 1.47** 2.82*** 

2911 Petroleum refining 84 -0.62*** -43.73 0.2 32 -6.33** 
3011 Tires and inner tubes 57 -0.39*** -4-77** 7.01 -1.56 0.28 

3050 Gskets, hose, bItng-rubr 36 0.16 -15.34** 17.76* -2.59 1.59 

3060 Fabricated rubber pds 24 0.31 0.49 0.14 -1.4 6.40* 

3080 Misc plastics products 30 -0.19 -0.25 -0.32 0.81 0.75 

3089 Plastics products, nec 155 -0.14*** 3.11 0.69 0.15 2.03*** 

3140 Footwear, except rubber 123 0.02 -1.01 1.09 0.08 0.3 
3250 Structural clay products 19 -0.08 4.38** 0.22 1.66 1.04 
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3270 Concrete, gypsum, piaster pds 27 0.05** -5.42* 2.65 1.4 1.33 
3290 Abrasive, asbestos, misc 26 0.04 -1.82 -3.97 6.07*** 1.43 
3312 Steel works & blast furnaces 31 0.01 2.46 2.61 -0.18 0.67 
3357 Drawing, insul. nonfer wire 20 0.32* -2.12** 0.44 0.85 1.11 
3420 Cutlery, handtools, gen hrdwr 114 0.10** 3.58** -1.65 -0.26 1.33*** 
3433 Heating eq, ex elec, air furn 26 -0.04 -3.45 1.11 1.07 -1.29 
3440 Fabricated structural metal 34 0.23 0.72 -4.34*** -0.79 10.88*** 
3443 Fabricated plate work 68 -0.33*** -1.47 -2.5 2.94 0.75* 
3452 Bolt, nut, screw, rivets, washrs 49 0.59** -1.14 -2.38 4.91 2.26*** 
3460 Metal forgings & stampings 30 -0.15 1.08 0.35 0.05 0.7 
3490 Misc fabricated metal prods 67 0.07* -0.55 -1.2 1.57 2.01 
3510 Engines & turbines 56 0.03 -2.49** 3.42** -0.61 1.37** 
3523 Farm machinery & equip 81 -0.29*** -2.97*** 2.46** -0.01 -1.98*** 
3524 Lawn, garden tractors, equip 27 -0.17 7.22* -4.41 -1.85 -0.37 
3530 Constr, mining, mad handle eq 16 -0.02 0.36 -2.17** -0.14 2.95 
3531 Construction machinery & eq 87 -0.12*** 0.46 0.45 -0.23 -3.29** 
3537 Indl trucks 26 0.28** 3.39** 0.84 -0.9 -1.44 
3540 Metalworking machy & equip 86 0.26*** 1.9 -2.58 3.39** 0.56** 
3559 Special industry machry, nec 78 -0.11 -0.13 0.39 0.85 3.06*** 
3560 General industrial macliry, eq 58 -0.01 1.3 1.07 -0.15 -0.94 
3561 Pumps and pumping equip 68 -0.11 -0.59 0.89 -0.26 0.42 
3564 Indl compl fans, blowrs, oth 38 -0.01 -0.57 2.5 1.1 -2.3 
3567 Indl process furnaces, ovens 16 0.05 0.92 -0.68 -0.55 2.36 
3569 General indl machry & equip 67 0.08 3.09** 0.32 -0.39 -2.26 
3570 Computer & office equip. 75 0.19** 1.12 -0.07 0.23 2.21 
3571 Electronic computers 86 0.11 * 1.14** 0.28 -0.37 -0.15 
3572 Computer storage devices 41 -0.27** -0.72** -0.19 0.54*** 2.28 
3576 Computer communic. equip. 64 0.05 -0.48** 0.27 0.57*** -4.20*** 
3577 Computer peripheral equip 70 0.02 0.09 -2.12 0.11 -4.26*** 
3579 Office machines, nec 92 0.14** 1.74*** 0.06 -0.85** 0.16 

3585 Air-cond, heating, reffidg eq 52 -0.04 0.78 -4.23 -1.2 -2.92 
3590 Misc indl, coml. machry&eq 43 0.04 1.9 -1.83 0.05 -0.25 
3600 Electr, oth elec equip, ex cmp 85 0.17*** 1.52 -1 0.52 -2.16*** 
3612 Pwr, distr, specl transformers 31 0.03 0.53 0.75 0.62 9.35*** 

3620 Electrical industrial apparatus 44 0.18*** 0.04 0.51 -1.18 0.27 
3621 Motors and generators 48 0.07 -0.38 0.86 0.17 -0.98 
3630 Household appliances 57 -0.32*** -2.55 1.31 -1.64 2.51 
3634 Electric housewares and fans 62 -0.07 -9.35 6.67 4.1 2.19*** 
3640 Electric lighting, wiring eq 74 0.04 -1.05 4.64*** -0.53 -2.73*** 
3651 Household audio&video eq 136 -0.20*** 1.50* 0.5 -0.24 1.73*** 

3652 Phono reds, audio tape, disk 31 0.04 -6.25*** -1.28 -0.52 0.74*** 
3661 Tele & telegraph apparatus 135 -0.05 -0.39 2.27** -0.08 -0.39 
3663 Radio, TVbroadcast, comm eq 175 -0.05 0.66** -0.38 0.13 0.25 
3669 Communications eq, nec 76 0.14*** -3.78 2.35 -0.13 -0.11 
3674 Semiconductor, rltd device 192 -0.16 2.46*** -2.07*** -1.63*** -1.08 
3678 Electronic connectors 41 -0.41*** -0.6 3.38* 0.14 1.42 
3679 Electronic components 108 -0.04 1.22* 0.91 -0.63 -1.38 
3690 Misc elec machy, eq, suppl 78 -0.10* 0.80** 0.63 0.19 1.81 *** 
3711 Motor vehicles &car bodies 99 0.00 1.42 -0.5 1.45 0.2 
3714 Motor vehicle part, accessory 130 0.01 -0.35 -0.25 0.72 5.33*** 

3716 Motor homes 29 0.08 -3.8 -1.97 3.35 -2.21 
3821 Lab apparatus & furniture 83 -0.09** 0.74 1.23 -0.11 -3.34*** 
3825 Elec meas & test instruments 193 0.07** 0.29 0.19 0.13 1.50** 
3826 Lab analytical instruments 140 -0.04 0.24 -0.05 -0.21 1.87*** 
3829 Meas and control device, nec 41 -0.18** 0.54 0.17 0.94 0.06 
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3841 Surgucal, medical instr, app. 67 0.05 0.34 - 1.70** -0.12 4.33* 
3842 Ortho, prosth, surg appl, supp 26 0.12*** 3.28** -0.8 0.11 3.59*** 
3843 Dental equip & supplies 56 -0.01 -1.06*** 0.00 0.14 -0.28 
3845 Electromedical apparatus 79 -0.07*** -0.47 0.14 0.41 -4.24*** 
3861 Photographic equip & supply 77 0.13** 1.00** 0.24 0.81* -0.76 
3944 Silverware, plated ware 55 -0.20** 2.70* -1.29 2.53** 0.54** 
3949 Sporting & athletic gds 133 -0.16*** 2.67 -1.46 -0.48 5.45** 
3950 Pens, pencils, oth artist mtl 55 -0.04* -2.54 7.31 -2.3 1.72*** 
3990 Misc manuf industries 31 0.14*** 1.25 -0.5 0.86 2.76*** 
4812 Radiotelephone telecom. 29 -0.01 -4.00 2.97 -1.51 -1.51 
4813 Phone com, ex radioteleph 124 0.16*** -0.69 -2.25 4.54*** 1.47** 
4833 Television broadcast station 125 0.12*** -12.6 2.57 3.05 -0.01 
4841 Cable & oth pay TV services 101 0.07*** 1.43 -1.87 -2.98 -0.4 
4955 Hazardous waste magt 16 0.2 -0.33 -0.73 2.03 -0.58 
5047 Med, dental, hosp equipment 16 0.18 -39.8*** 9.15*** 2.00*** -2.62 
5122 Drugs&proprietary - whsl 36 0.31** 21.13 -20.93 -27.04 0.13 
5140 Groceries&related pds- whsl 31 -0.20* 1.47 -5.95 -6.21 1.72*** 
5190 Misc nondurable gds - whsl 25 -0.34** -1.06 0.72 -3.94*** 12.6*** 
5200 Bldg matl, harwr, garden-retl 64 -0.02 4.01 1.54 -3.19 1.27** 
5211 Lumber&oth bldg mad-retl 89 0.07** 11.3 -9.99 9.63 1.45*** 
5311 Department stores 225 0.04* 2.64 -0.14 3.97 0.49* 
5411 Grocery stores 263 0.01 -64.99 38.35 30.21 0.89*** 
5661 Shoe stores 57 0.25** -0.44 -0.44 -0.44 0.42 
5812 Eating places 353 0.18*** -9.41 4.47 11.34 0.93*** 
5961 Catalog mail order houses 118 0.05 3.35** -1.42 -0.39 0.99*** 
5990 Retail stores, nec 76 0.09* 4.18 1.38 -8.14** 0.90*** 
7011 Hotels and motels 187 0.00 -83.82 -23.11 14.03 -0.19 
7200 Personal services 53 0.15*** -34.12* -41.11 -27.36 2.49*** 
7340 Svcs to dwellings, oth bldgs 32 0.29*** 18.43* 18.37* 7.99 2.7 1 *** 
7363 Help supply services 40 0.42*** 5.99 -9.47** -5.94** 2.94*** 

7372 Prepackaged software 91 -0.03 -1.40** -4.98*** 3.29*** 8.26*** 

7389 Business services, nec 17 0.39 -34.69*** 10.08** -0.94 -63.47*** 
7500 Auto repair, services, parking 15 -0.59* - 11.40* 0.24 -5.38 -1.50* 
7510 Auto rent & lease, no drivers 33 -0.30*** 45.07 47.85 71.23 17.21** 
7812 Motion pic, videotape pdcn 65 0.01 -21.15 -6.69 -26.95 2.64*** 
7990 Misc amusement &rec servcs 113 -0.01 0.46 -1.78 -4.37 0.35 
8200 Educational services 54 0.22*** -0.13 1.12 -3.98*** 0.1 
9995 Nonoperating establishments 90 -1.52*** 0.71 1.74 -4.6 -16.3 
9997 Industrial conglomerates 73 0.24** 1.85 -3.00 -0.81 3.45 

The appendix shows results from the estimation of equation (3) at the industry (four-digit SIC) level. The 
variables included in equation (3) are defined in Table 3. T-statistics are not shown in the interest of space. 
* indicates a regression coefficient significant at 10%; ** significant at 5%; *** significant at the 1% level. 
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4. The Relevance of Customer Relationship Information 27 

1. Introduction 

Customer relationships are very important in many industries, especially in service 

industries, such as banking, advertising, healthcare, telecommunication, etc. Companies 

incur costs and invest time and effort to acquire customers and enhance customer satisfaction 

in order to retain them. Yet, these activities receive little reflection in financial statements 

and annual reports. Furthermore, to the extent that any disclosure is provided, it is not 

typically done in a consistent fashion. Standard setters seem uneasy about recognizing the 

costs of these activities as assets on the balance sheet, because the likelihood of future 

benefits is too uncertain. They do not require quantification and disclosure of these activities 

either. Accounts preparers, on the other hand, suggest that certain non-financial indicators 

(e. g., market share and customer loyalty) are sufficiently reliable to assist in the decision 

about the appropriate accounting treatment. The tension between standard setters and 

preparers is perhaps best summarized in Paragraph 16 of the revised International 

Accounting Standard (IAS) 38 Intangible Assets: 

"An entity may have a portfolio of customers or a market share and expect that, 
because of its efforts in building customer relationships and loyalty, the customers will 
continue to trade with the entity. However, in the absence of legal rights to protect, or other 
ways to control, the relationships with customers or the loyalty of the customers to the entity, 
the entity usually has insufficient control over the expected economic benefitsfrom customer 
relationships and loyalty for such items (e. g., portfolio of customers, market shares, 
customer relationships and customer loyalty) to meet the definition of intangible assets. , 28 

Using a unique dataset of non-GAAP variables in the wireless industry, this paper 

attempts to shed light on this debate by investigating whether the cost of customer 

acquisition is capable of recognition in the balance sheet. Specifically, we estimate the return 

to a one-dollar investment in customer acquisition cost and examine whether it is larger than 

27 This part of my dissertation is based on a paper, co-authored with Prof. Eli Talmor and Dr Gilad Livne. 
28 The emphasis placed on contractual arrangements is not unique to IAS 38. A similar approach was developed 
in US GAAP for intangible assets (e. g., SFAS 141 and SFAS 142). L- 
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one dollar. In addition, we investigate whether non-GAAP indicators of the ability of a 

company to retain its customers exhibit significant predictive power. These indicators, 

known as Key Performance Indicators (KPIs), include customer acquisition cost, customer 

loyalty, market share and types of contractual arrangement. Examining these four metncs is 

important not only because of their strategic role in the wireless industry, but also in light of 

the above mentioned standard-setters' general concern about their relation with expected 

economic benefits. 

The tests of predictive ability utilise two accounting-based performance measures: 

revenues and operating profit. Using accounting-based measures, as opposed to share prices 

or returns, is consistent with the way standard setters define benefits. Furthermore, Bernard 

(1993) and Aboody, Barth and Kasznik (1999) suggest that this approach may be useful 

since share prices are affected not only by expectations of future revenues and profits, but 

also by other factors, such as litigation and financing. Nonetheless, to provide 

complementary evidence, we also study the incremental role of customer relationships for 

explaining market prices and returns beyond that of financial statement information. 

We find that a $1 investment in customer acquisition cost returns $1.85 in operating 

profit per customer, which suggests recoverability of the initial investment. The economic 

amortization rate is high, though. Specifically, more than 90% of this return accrues over the 

first four quarters following the investment. We also find that investment in customer 

acquisition cost is positively and significantly related to current and future performance. A 

wireless firm's market share is not found to be positively related to future revenues and 

operating profits. This suggests a limitation in the preparers' argument that market share is a 

positive economic indicator. Consistent with standard-setters' emphasis on contractual 

arrangements to protect a finn's customer base, we find that a higher percentage of contract 

subscribers (i. e., a lower percentage of pre-paid subscribers) is associated with higher 
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revenues and profits. We do not find strong evidence of a significant incremental relation 

between performance and customer loyalty. Its inverse, measured by chum, displays a 

negative association with future revenues but not with operating profits. 

In examining the association of the main variables with stock market valuation and 

returns, we find that customer acquisition cost is positively related to share values, and its 

changes are positively related to returns. Though the significance of the other three KPIs 

depends on the exact regression specification, the results show that collectively they have 

explanatory power incremental to traditional financial (GAAP-based) variables, such as 

book value of equity and earnings. Interestingly, certain GAAP-based variables are 

significant whether or not non-GAAP variables are Included in the regression models. This 

implies that the wireless industry has matured relative to the 1988-1993 period for which 

Amir and Lev (1996) document that financial information has explanatory power for market 

prices and returns only when supplemented by non-financial information. 

The study contributes to the literature in several important ways. First, to the best of 

our knowledge, no previous paper employs a direct measure of customer acquisition cost. 

Thus, finding that customer acquisition investments are recoverable provides evidence not 

available before and supports the view that this cost may be treated as an asset. Amir and 

Lev (1996) argue in favour of customer acquisition cost capitalization because it would 

enhance the value-relevance of financial reports. However, they provide only indirect 

evidence to support their argument by using SGA expenses as a proxy for this cost. Our 

finding that the economic life of customer acquisition cost is short suggests that any loss of 

value relevance due to immediate expensing may be of limited scope. Second, Ittrier and 

Larcker (1998a) provide evidence suggesting customer satisfaction measures are leading 

indicators of accounting performance. We find no statistically significant and positive 

relation between our measure of customer satisfaction and future (as well as current) profits. 
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The difference in findings is likely due to the different measures used in this study and in 

Ittner and Larcker (1998a). We use chum rate, the percentage of customers leaving a 

wireless operator (which is an inverse measure of retention rate), whereas they use opinion 

survey data. To the extent that the retention rate is a more robust measure of customer 

satisfaction than survey data, our cross-sectional findings provide a useful check for their 

findings. Third, and more broadly, owing to the rich dataset, we are able to incorporate a 

number of measures relating to customer relationships into our analysis whereas prior 

research typically uses only a single measure of the strength of a company's customer 

relationships. This enables us to take a more holistic approach to this issue, and therefore 

provide more comprehensive evidence relevant to the debate between standard setters and 

preparers. Finally, the findings that earnings and book value of equity are value-relevant on a 

stand-alone basis stand in contrast to the findings reported in Amir and Lev (1996). This 

may be a result of greater maturity of the industry in our sample relative to the time period 

they use, which suggests that the role of financial information increases over a product's life 

cycle. 

In Section 4.2 we outline the research design. Section 4.3 describes the multiple 

sources used in compiling our dataset and discusses the sample composition. The findings 

pertaining to future operational performance are reported in section 4.4, while section 4.5 

documents the results of the market-based tests. Section 4.6 concludes. 

4.2. Research design 

To calculate the recoverability and economic amortization rate of a potential customer 

acquisition asset, we use a model similar to the one applied by Lev and Sougiannis (1996) 

for measuring R&D assets. We estimate the association between future operating income 

and tangible assets, intangible assets recorded on the balance sheet, and other intangibles. 

The "other" intangibles are measured by lags of customer acquisition cost and a number of 
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key performance indicators. We use a reduced parameterisation approach to alleviate 

collinearity between the lags of subscriber acquisition cost. Specifically, we implement the 

Almon lag procedure and impose a second-order polynomial structure on the lag 

coefficients. This approach deten-nines empirically the number of lags in customer 

acquisition cost that have a significant effect on current performance. 

We also control for the possibility that the level of investment in customer 

acquisition costs can be endogenously determined, i. e., firms that generate more operating 

profit may be inclined to over-invest. We address this issue by using a two-stage least 

squares estimation, where in the first stage we regress the cost of customer acquisition on 

operating profit, tangible and intangible assets, and the other customer relationship variables 

(chum rate, market share and percentage of customers on contract. ). 29,30 In the second stage, 

we replace the lags of customer acquisition cost that appear in the original equation with the 

lags of the fitted values from the first stage estimation. We thus estimate the following 

equations: 

OpSit --ý 18'0 +A 'TAI + 8'2 InA, + 18'3 Churni, +, 0', %- Postpaidi, 

+, 8'5 Market 
- share,, + 18'6 PpMiz + 8'7 Follower 

- 
dummv, (8) 
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+, 8'8 Tehnology 
- 

index,, + 1,8'9, 
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m=O 

where A-ccosti, is the fitted value from the regression: 

Ac costi, = A, +ic3MA, + K4Chum,, + iq % Postpaidit ico + KIOPSi, + ic2T 

+ ic6Market - sharei, + ýjl 

29 Though revenues could also be used as a benefit measure, we believe that operating profits provide a stricter 
test for the existence of an asset. This is also consistent with Lev and Sougiannis (1996) who use operating 
nfit as the measure in assessing the R&D asset. 
0 The industry's jargon for customers on contract is "postpaid", since the payment for this service takes place 

after the point of consumption. Prepaid customers, in contrast, typically buy vouchers to top up their credit line 
before they can start using the service. 
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The explanatory variables in equation (8) include those in equation (8') as well as 

several control variables that could affect the revenue generating ability of the company. 

These are: price per minute (PP*, Technology-index, and Follower-dummy. To calculate 

PPM we use average revenue per user (ARPU) - an important non-GAAP indicator in the 

wireless industry - and divide it by MOU. In addition, we develop an index 

(Technology-index) that captures the technological state of the firm. It is intended to control 

for the extent to which different technologies are capable of delivering different services, 

which are used and priced in different ways (e. g., internet connectivity). We also include an 

inverse measure of entry leadership, Follower-dummy, to control for the fact that followers 

may be at a lasting disadvantage relative to the first movers in that market. 

In both equations, operating profit is measured before depreciation and customer 

acquisition cost. We standardise all monetary variables through deflation by the number of 

subscribers. In addition to controlling for scale effects, this approach has practical relevance: 

acquisition cost per subscriber is a standard measure in this industry, and is used by 

managers and analysts alike for communicating and discussing performance. 31 We also 

include year-indicator variables to control for fixed effects. 

Equation (8) focuses on the recoverability of customer acquisition investments. In a 

further set of tests we examine the predictive ability of all the main variables of interest 

(customer acquisition cost, chum, percentage of subscribers on contract, and market share) 

for future firm performance. We use two perfon-nance measures: average revenue per user 

(ARPU) and operating profit per subscriber adjusted for depreciation and customer 

acquisition cost (OPS). We specify a regression of future ARPU (OPS) on current Ac-cost, 

Chum, %_Postpaid, and Market-share, and the current level of ARPU (OPS) itself. This is 

to isolate the predictive ability of the customer relationship variables for future performance 

31 Most industry performance is measured on a per subscriber basis; see e. g., 2004 Wireless Industry Survelv, 
PwC. 

98 



from their contemporaneous association with ARPU or OPS, which tend to be highly auto- 

correlated. Consistent with equation (8) we also include tangible and intangible assets (as 

recorded on the balance sheet), Technology-index, Follower-dummy, and year dummies as 

additional independent vanables. We specify the following equations: 

ARPUit+k = ao + aARPU,, + a2TA, +a3InA, + q4Ac - costit 
+a5Churnj, + a6% - 

Postpaidi, + aMarket - share,, (9) 

+q, Follower 
- 
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--ý 
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- 
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dummyj +, 81OTechnology 
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Both models capture our interest in the impact of current customer relationship 

variables on future benefits. We employ ARPU and OPS measured four and eight quarters 

ahead (i. e., one and two years ahead), by setting k= 14,8 1. We also examine the 

contemporaneous relationship between ARPU and OPS (k = 0) and customer relationship 

variables. This contemporaneous specification does not include lags of the dependent 

variable on the right hand side of the equation. Equation (10) includes PPM as an 

explanatory variable, which does not appear in equation (9). This is because PPM is derived 

from ARPU, which is the dependent variable in equation (9), and its inclusion will create a 

mechanical relation. 

We expect the coefficient on Ac-cost to be significantly positive. The sign of the 

coefficient on Chum is expected to be negative to the extent that lower customer satisfaction 
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32 leads to lower revenues and profits . However, it is possible that a strategic reduction in 

customer base may lead to an increase in revenue per subscriber, if the percentage of highly- 

paying customers is increased at the same time. Thus, in equation (9) we do not form a 

directional expectation for this coefficient. To the extent that contractual arrangements 

enhance and secure future revenues and profits, we would expect the coefficient on 

%-Postpaid to be positive. Recall the preparers' argument that market share is indicative of 

the firm's ability to sustain future benefits. If this argument holds, we would expect the 

coefficient on Market-share to be positive in the OPS regression. However, it is possible 

that lowering (increasing) market share by focusing on high- (low-)revenue-generating 

subscribers will result in a negative relation. We thus do not predict the sign of the market 

share coefficient in equation (9). With regard to the control variables, we would expect the 

coefficients on tangible and intangible assets to be positive, as implied by their capitalization 

in the balance sheet. In addition, we conjecture that the coefficient on Follower-dummy 

would be negative. We also expect Technology-index to be positively related to the 

dependent variables. 

To investigate further the predictive role of customer relationship for future 

performance, we analyse the change specification of the above models. The purpose of using 

both level and changes analysis is that some variables are relatively stable over time 

(specifically, over a horizon of eight quarters) whereas others exhibit significant variability. 

Using this analysis we can better identify causal relationships between our explanatory 

variables and future perfonnance. We specify the following equation: 33 

32 In a recent example, AT&T Wireless reported disappointing financial results in the first quarter of 2004, 

which have been attributed primarily to a first-time net loss of 367,000 subscribers (implying churn rate of 
3.7%) and difficulties in transferring transfer customers between network platforms (Wall Street Journal, 21 
April 2004). 
33 We focus on changes in OPS only, for brevity. 
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Since the association between the changes in the dependent and the independent 

variables may be a function of the level of the dependent variable, we include lagged OPS on 

the right-hand side of this equation. For instance, changes in any of the customer relationship 

components could have an impact on OPS only beyond a certain level of profitability. For 

robustness, we also estimate the same equation with the lagged change of OPS as control 

instead of its level. We expect the coefficients here generally to assume the same signs as in 

the previous analysis. Year fixed effects are included to control for period-specific effects. 

Follower-dummy drops out of the changes specification because it is fixed for the whole 

sample period. 

While the above tests focus on accounting-based performance measures, it could be 

argued that they may fail to detect other benefits that arise from customer relationship 

building activities. To address this concern, in the last set of tests we employ share prices 

and returns as the dependent variables. The use of market-based performance measures takes 

into account the possibility that investors may have access to information beyond that 

captured by accounting numbers. As discussed above, market-based tests have their own 

shortcomings, though. Hence, we regard this as complementary to the basic set of analyses. 

The first of these models examines the association between prices and the elements 

of customer relationship: 
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MVS denotes market value per subscriber and is measured three months after the end of the 

quarter. This is done to ensure that prices Incorporate information disclosed in the annual 

reports after the year-end. Again, for ease of exposition, we have dropped the notation for 

year fixed effects included in the regression. Consistent with Amir and Lev (1996), earnings 

are broken down into earnings before SGA expenses (Nlý be 
_ : fore-SGA) and SGA, to detect 

whether the market regards some expenses included in SGA as investments in customer- 

base. Amir and Lev (1996) show that the coefficient on SGA is positive and significant and 

attribute this to a lack of disclosure on such investments. The availability of non-GAAP 

measures in our database enables us to explore this issue further. To assess directly whether 

it is the customer acquisition cost that is underlying Amir and Lev's findings, we separate 

customer acquisition cost from SGA. To the extent that KPIs capture investments in 

customer base, we expect a positive coefficient on customer acquisition cost (Ac_cost) and a 

negative coefficient on the remaining SGA (denoted SGA-adj or Ac cost). However, if 
-f -- 

SGA includes other types of investment the coefficient may still be positive. 

In the next model we focus on the relation with stock returns. This analysis pertains 

more directly to the usefulness of the customer relationship variables for valuation purposes. 

We estimate the following equation: 
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The return window is specified over three months, beginning one month before and ending 

two months after the quarter end. In this specification all monetary variables are on a per 
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share basis to be consistent with the dependent variable. As before, we adjust earnings for 

SGA, and separate customer acquisition costs from SGA. 

Equations (8) to (13) are estimated with data pooled across time and firms. The t- 

statistics are based on robust standard error estimation, which controls for panel-level 

heteroscedasticity and non-independence of time-series observations for each firm. We also 

compute collinearity diagnostics (tolerance values for the parameter estimates) to examine 

the degree to which potential collinearity of the regressors affects the coefficient estimates 

and the standard effors. Finally, in order to prevent outlier observations from exerting undue 

influence on the parameter estimates, we winsonse all variables included in the models at the 

top and bottom 1% level. 34 

4.3. Data and descriptive statistics 

4.3.1. Data sources 

Company-level non-GAAP data were obtained from the EMC World Cellular database. 

EMC is a commercial data provider for the global wireless industry, which covers all the 

industry's key areas including subscriber statistics, subscriber forecasts, infrastructure 

suppliers, terminals, and ownership. Its clients include operators, manufacturers and 

analysts. EMC collects data through primary contact with mobile operators (e. g. face-to-face 

contact, telephone, internet, and press releases). It augments this search with data collected 

through the regulatory bodies in the countries of the operating companies. The data from 

EMC used in this study include subscriber and market share statistics, and KPI's: average 

revenue per user, cost per customer acquisition, minutes of use, and chum rate. Subscriber 

data is broken down into type of contractual arrangement (prepaid versus postpaid) and type 

34 We also use a 5/(, cutoff for winsorisation as a robustness check. The results are qualitatively the same. 
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of technology (analogue versus digital). Based on this information we construct the 

%-Postpaid, Technology_index, and Follower-dummy vanables. 

All data from EMC, except market share, are available on a monthly or quarterly 

basis for the period 1997-2004. We convert market share from an annual to a quarterly basis 

through linear interpolation. Besides availability of key performance indicators, a further 

requirement for companies to be included in the sample is that they should be either purely 

mobile operators or telecommunication companies that generate more than 50% of their 

revenues from wireless communications operations. We also limit the analysis to US and 

Canadian publicly listed companies, which enables us to use quarterly financial data from 

Compustat and prices from CRSP. The final list consists of 26 traded companies, four of 

which are Canadian and 22 are from the U. S. A. 35 

One of the companies in the sample, Western Wireless, US, is a holding company 

with a number of consolidated subsidiaries. In order to assure comparability between the 

EMC data, which is available at the operating company level, and the holding company's 

financial data we consolidate the non-GAAP figures of its subsidiaries with more than 50% 

ownership. We compute consolidated figures as a weighted average, using the number of 

subscribers as the weight. 36 All monetary figures of GAAP and non-GAAP variables are 

denominated in U. S. dollars ($). Since data on key performance indicators are not 

homogenously available for each company, the number of observations for each test varies. 

Table 10 provides the definitions of EMC data items used in this study. 

35 Appendix 4 provides the names of sample firms, their country of operation, number of quarterly observations 
as well as information on market values during the sample period. 
36 The consolidation process requires the establishment of the history of the ownership structure at each point in 
time. We obtain this information from Hydra. Whenever missing in Hydra (Perfect Analysis), we perform a 
supplementary search in Hoovers, and SDC Platinum. 
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Table 10: Definitions of Non-GAAP Variables 

Variable Definition Time Period Frequency of 
Reported Reporting by EMC 

Ac-cost Cost in USD per customer acquisition. Includes Quarterly Quarterly 
handset subsidies, marketing, advertising and 
administration costs, dealer commissions and 
bonuses, SIM card cost, credit check costs, share 
of fixed costs (offices, employees, etc) 

Churn Number of customers leaving the network in Monthly Quarterly 
relation to the subscriber base (in percentage) 

%-Postpaid Ratio of subscribers on contract (postpaid) to total Monthly Monthly* 
number of subscribers per company 

Market-share Number of subscribers per company divided by Annual Annual" 
total number of subscribers in a given country. 
Market share in segmented markets is number of 
subscribers per company divided by total number 
of subscribers in the region 

ARPU Average revenue per user in USD. Includes Quarterly Quarterly 
monthly service charges (subscription fee, call 
charges, voice + data, messaging, value added 
services, outbound roaming, interconnect, inbound 
roaming, connection fees) 

MOU Minutes of use per subscriber. Usage counted Monthly Quarterly 
towards MOU includes voice calls (international, 
domestic, outbound roaming, voicemail internet or 
data calls) 

Follower-dummy An indicator variable equal to 0 for first-mover Monthly Monthly* 
companies in the wireless market of a given 
country, I for late movers 

Technology-index A weighted average index of analogue (value = 0) Monthly Monthly* 
and digital (value = 1) technology, weighted by 
number of analogue and digital technology 
subscribers 

N of sub. Total number of subscribers. Includes subscribers Monthly Monthly 
on contracts (postpaid) and subscribers using 
prepaid services 

* The variables %-Postpaid, Technology-index and Follower-dummy are not directly reported by EMC. They 
are computed on the basis of subscriber and technology type reported by EMC at the indicated frequency. 
** Market share is reported at the end of each year. For the purpose of obtaining quarterly market-share data, 
the change in market share has been obtained using a linear interpolation. 
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4.12. Descriptive statistics 

Table 11 presents the descriptive statistics for the sample. Depending on the specific non- 

GAAP variable, the data consist of between 316 and 598 quarterly observations, as can be 

seen from Panel A. This panel shows that customer acquisition cost varies between $161 per 

customer to $752 per customer with a mean (median) of $374 ($361). The wide range is 

explained by differences in packages offered to subscribers. A considerable variation is also 

present for ARPU and PPM. The mean chum rate is 2.5% per month, suggesting an annual 

average of 30% subscriber turnover between cellular telephony providers. However, some 

firms are quite successful at keeping their customers satisfied, as the minimum chum rate of 

1.1% suggests. The use of contracts is quite pervasive, as is seen from a mean of 93% for 

%-Postpaid. Competition is quite intense, as none of the sample firms has monopolistic 

power: max Market-share is 35% and the average market share is 6%. There is a 

considerable diversity in the degree of average usage across sample firms. MOU ranges from 

103 to 1,600 minutes per month, with an average of roughly seven hours. Technology-index 

shows that most companies in our sample period have fully switched to the digital standard. 

However, an average of 20% of subscribers in the sample period use analogue technology. 

Finally, the mean number of subscribers is just under 3 million. However, the distribution is 

right skewed with a maximum of over 21 million subscribers for AT&T wireless. 

Panel A also describes our GAAP-based measures. The mean (median) sales figure is 

$457 ($115) million dollars indicating significant trading volume. There are 14 quarterly 

observations that feature zero sales. These observations were excluded from the regression 

analysis. SGA seems quite large relative to sales at the median level. Mean and median 

operating income is positive, but some firms exhibit negative operating profits. Losses are 

more pervasive at the "bottom line" level, as can be seen from the mean and median net 

income and EPS. 
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Panel B of Table II presents the descriptive statistics for the non-GAAP variables 

broken out by year. Customer acquisition costs generally exhibit a declining trend up to 

2001. The relative use of contracts has declined over time, as can be seen from the fact that 

the mean %-Postpaid has declined from 100% in 1997 to 92% in 2004. This may be 

attributed to recent attempts by wireless operators to expand their presence by enrolling 

youth groups who usually use pre-paid vouchers. Market-share is relatively stable during 

the sample period at around 6% on average. Other signs that competition remains similar 

over time are that ARPU is $52 in four out of the five most recent years, and that the chum 

rate is relatively stable. MOU and the number of subscribers, on the other hand, have 

increased over time, reflecting the greater acceptability of cellular telephony. In particular, 

the number of subscribers has increased by almost six times in 2003-2004 relative to 1997. 

Panel C of Table 11 provides descriptive statistics for the financial variables. 

Consistent with a greater market penetration of mobile phones, sales and operating income 

have increased during the sample period. SGA expenses also increase quite significantly 

over time. Nevertheless, net income and EPS tend to be negative. We also observe a 

significant increase in total assets and liabilities. This is due, at least in part, to greater 

investment in infrastructure and licences, as well as to M&A activity. 37 

37 At the time of performing the study, Compustat had not completed the updating process for 2004. Hence, the 

number of observations available for the financial variables is smaller for this year. 
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Table 11: Descriptive Statistics of Consolidated Non-GAAP and Financial Variables, 
1997-2004 

Panel A: Mean, Median, Min and Max Values of GAAP and Non-GAAP Variables 

N of N of company 
Non-GAAP variables companies q uarters Mean Median Min Max 

Ac--, Cost (USD) 25 416 374 361 161 752 
Churn (%) 26 459 2.5 2.4 1.1 5.6 
%-Postpaid 26 596 93 100 27 100 
Market- share (%) 26 592 6 1 0 35 

ARPU(USD) 26 511 51 52 23 86 
MOU 21 317 426 389 103 1,600 
PPM (USD) 21 316 0.15 0.13 0.02 0.60 
Follower-dummy 26 598 0.81 1 0 1 
Technology-index 26 596 0.80 1 0 1 
N of sub. ('000) 26 596 2,946 900 490 21,792 

GAAP variables 

Sales 26 605 457 115 0 5,406 
SGA 23 453 172 51 0.5 1,489 
Op. income before depr. 26 600 97 8 -596 1,291 
PPE 26 575 1,933 626 85 16,374 
Total assets 26 575 4,964 1,508 105 47,876 
Liabilities 26 575 3,255 1,286 0.1 22,646 
Net income 26 608 -48 -25 -2,041 1,471 
EPS 26 591 -1.3 -0.4 -73 9 
All figures in millions of U. S. dollars, except EPS (dollars) 
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Table 11 (Continued) 

Panel B: Mean and Median Values of Consolidated Non-GAAP Variables bv Year 
1997 1998 1999 2000 2001 2002 2003 2004 

Ac-cost 
Mean 508 468 389 373 350 355 358 355 
Median 550 424 359 350 342 362 382 351 
N of obs. 10 32 48 73 82 74 64 33 

Churn (%) 
Mean 2.33 2.02 2.15 2.59 2.70 2.79 2.52 2.57 
Median 2.16 1.80 2.00 2.38 2.50 2.50 2.50 2.70 
N of obs. 10 34 54 80 82 79 72 48 

%-Postpaid 
Mean 100 98 91 89 91 92 92 92 
Median 100 100 99 97 98 100 100 100 
N of obs. 54 63 77 94 85 79 73 71 

Market-Share (%) 
Mean 5 6 6 5 6 7 6 6 
Median 1 2 1 1 1 2 1 1 
N of obs. 49 63 77 94 84 80 73 71 

ARPU 
Mean 54 48 49 52 51 52 52 52 
Median 54 48 47 54 52 53 55 55 
N of obs. 16 56 66 88 84 77 72 52 

MOU 
Mean 174 190 284 332 384 451 552 791 
Median 123 198 229 340 389 455 551 760 
N of obs. 9 19 34 54 65 55 49 32 

PPM 
Mean 0.37 0.22 0.18 0.17 0.15 0.12 0.10 0.07 
Median 0.41 0.18 0.17 0.17 0.14 0.12 0.10 0.08 
N of obs. 9 19 34 54 65 54 49 32 

Follower 
- 

dummy 
Mean 0.83 0.81 0.85 0.83 0.81 0.80 0.78 0.79 
Median 1 1 1 1 1 1 1 1 
N of obs. 54 63 78 94 85 80 73 71 

Technology-index 
Mean 0.50 0.60 0.71 0.78 0.84 0.91 0.95 0.97 
Median 0.20 1 1 1 1 1 1 1 
* of obs. 54 63 77 94 85 79 73 71 

* of sub. ('000) 
Mean 954 1,225 1,511 2,090 3,119 4,030 4,820 5,338 
Median 122 322 459 661 1,042 1,236 1,432 1,567 
N of obs. 54 63 77 94 85 79 73 71 
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Table 11 (Continued) 

Panel C: Mean and Median Values of GAAP Variables bv Year 
1997 1998 1999 2000 2001 2002 2003 2004 

Sales 
Mean 162 241 280 424 602 736 860 929 
Median 24 42 63 94 145 157 207 234 
N of obs. 54 80 95 91 80 73 70 17 

SGA 
Mean 63 98 101 175 219 248 261 270 
Median 45 44 46 46 56 72 67 73 
N of obs. 34 49 63 69 64 64 65 17 

Operating income 
Mean 29 12 23 55 120 199 263 284 
Median -1 -6 -6 -6 11 40 61 65 
N of obs. 53 92 96 91 80 73 70 16 

PPE 
Mean 859 1,145 1,403 1,891 2,503 2,911 3,068 3,156 
Median 585 619 561 532 755 856 819 772 
N of obs. 51 69 79 88 80 73 70 17 

Total assets 
Mean 1,970 2,667 3,322 5,559 7,052 7,202 7,440 7,640 
Median 1,326 1,173 1,125 1,501 2,013 1,914 1,882 1,875 
N of obs. 51 69 79 88 80 73 70 17 

Liabilities 
Mean 1,336 1,911 2,514 3,294 4,303 4,896 5,032 5,050 
Median 768 936 1,170 1,251 1,592 1,597 1,899 2,048 
N of obs. 51 69 79 88 80 73 70 17 

Net income 
Mean -48 -56 -70 -43 -91 -83 24 32 
Median -28 -22 -32 -27 -38 -34 -8 -10 
N of obs. 57 92 96 91 80 73 70 17 

EPS 
Mean -0.57 -2.13 -3.91 -0.54 -0.76 -1.44 -0.24 -0.35 
Median -0.25 -0.67 -1.04 -0.46 -0.49 -0.35 -0.10 -0.09 
N of obs. 53 82 92 91 77 72 70 17 

All figures in millions of U. S. dollars, except EPS (dollars) 
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Panel A presents descriptive statistics of GAAP and non-GAAP variables over the whole sample period. Panel 
B (C) presents descriptive statistics of non-GAAP (GAAP) variables broken out by year. 

Variable Definitions: 
Ac-cost Cost per customer acquisition, 
%-Postpaid Ratio of postpaid subscribers to total number of subscribers per company, 
Churn Percentage of customers leaving the network in relation to the subscriber 

base, 
Market-share Number of subscribers per company divided by total number of subscribers 

in a given market, 
ARPU Average revenue per user, 
MOU Minutes of use per subscriber, 
PPM Price per minute, 
Follower-dummy An indicator variable equal to 0 for first-mover companies in the wireless 

market of a given country, 1 otherwise, 
Technology-index A weighted average index of analogue (=O) and digital (=I) technology 

subscribers, 
N of sub. Total number of subscribers per company, 
Sales Total revenues, 
SGA SGA expenses, 
Operating income Operating income before depreciation, 
PPE Property plant and equipment, 
Total assets Total assets, 
Total liabilities Total liabilities, 
Net income Net income, 
EPS Earnings per share. 
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The univariate correlations are presented in Table 12. They indicate that customer 

acquisition cost is strongly and positively related to %-Postpaid. This is consistent with 

wireless operators providing incentives for subscribers to sign contracts in return for 

subsidized handsets. It is also positively correlated with OPS, suggesting that OPS reacts 

positively to customer acquisition activity in the short-term. Customer acquisition cost is 

negatively related to Churn, most likely because the higher level of benefits given to new 

customers increases their loyalty. Subscriber acquisition cost displays a negative correlation 

with Market-share, which implies that the higher the market share, the smaller the need to 

attract new customers. 

4.4. Customer relationships and future performance 

4.4.1. Assessment of the recoverability of customer acquisition cost 

We begin the analysis by assessing the recoverability of one dollar investment in customer 

acquisition cost. As specified in equation (8), a two-stage estimation procedure is used. In 

the first stage we control for the potential simultaneity between OPS and customer 

acquisition cost. In the second stage we estimate the recoverability of subscliber acquisition 

investments using the Almon lag procedure. The results from the first stage estimation (not 

tabulated) confirm the positive relation between acquisition cost and percentage of 

customers on contract. They show a negative association between acquisition cost and 

market share, as is also confirmed by the estimation of equation (8'). They further indicate 

that customer acquisition cost increases with operating profit. The findings from the second 

stage estimation are presented in Table 13. The sum of the cost lag coefficients is 1.85 

suggesting that a $1 spent on customer acquisition increases operating income by $1.85. 

Nevertheless, ninety-five percent (1.75/1.85) of the return to the investment accrues in the 

first four quarters. Based on the average monthly chum rate of 2.5% the economic life of the 

customer acquisition cost would be an average of 40 months (10 quarters). The much shorter 
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estimated window, however, provides some grounds for arguing that although these costs are 

capable of being capitalized, the distortion due to expensing may be of limited scope. 38 

A few other results in this table are noteworthy. The percentage of customers on 

contract is positively and significantly associated with operating profit, suggesting the 

importance of contractual arrangements. Surprisingly, chum is not significantly associated 

with operating profit, indicating that customer satisfaction has little effect on profitability 

beyond that of the other explanatory variables. In addition, higher market share does not 

translate into an increase in operating profit, as indicated by its insignificant coefficient. 

Another interesting result is the negative relation of OPS with tangible and intangible assets. 

It may be due to overinvestment of the wireless operators in infrastructure and licenses 

during the sample period. In summary, this analysis establishes that investment in customer 

acquisition cost is recoverable, although its economic life is quite short. An important 

limitation of the test is that it is based on a relatively small number of observations. It is also 

silent about the predictive ability of other KPIs, which is investigated next. 

38 In order to test the robustness of the estimated duration of the benefits from investment in acquisition cost, 
i. e., the number of significant cost tags, we estimated equation (8') with semi-annual and annual data (semi- 
annual/annual data on customer acquisition cost is obtained through aggregation of data from two/four 
consecutive quarters respectively). The results are consistent: the total time period over which the benefits from 
investment in customer acquisition cost accrue is one and a half to two years. 
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Table 13: Regression of Operating Income on Tangible Assets, Intangible Assets, Non- 
GAAP Measures, and (Almon) Lags of Customer Acquisition Cost 

Two-stage Least Squares Estimation 

OPSit ý 18'0+ i8l'TAit + X2 InA,, + 18'3 Churni, +, 8', %- Postpaid,, 

+, 8'5Market 
- sharei, + X6 PPM it + X7 Follower 

- 
dummy, 

7 

+, 8', Tehnology 
- 

indexi, + 1,8'9,, 
n 

Ac_ cost,,, _m + o)',, 
M=0 

where: ii-CCOSti, is the fitted value from: 
Ac- costi, __ý 'CO +)ýIOPSit + 'C2 TA, 

1 + ic3MAi, + K4Churn,, + ic5 %- Postpaidi, 

+K6Market 
- sharei, + ýi,, 

77 

and: 
-''8 

'g, 
m 

Ac- cost,,, -. 
(am' + bm + c)A c- costi,, -m M=0 M=0 

Intercept -122.2 0.03*** 
a 

(-1.38) (8.91) 

TA -0.03*** b -0.28*** 
(-3.47) (-8.91) 

InA -0.00*** 0.77*** 
C 

(-0.14) (8.91) 

Churn -1.97 )619,0 0.77*** 

(-0.87) 

)619,1 0.51*** 

%-Postpaid 1.18** 
(2.26) 

)6'9,2 0.31*** 

Market-share 0.27 
)6'9,3 0.15*** 

(0.24) 

)6'9,4 0.05*** 

PPM -422.7 
(-0.78) 

)6'9,5 0.00*** 

Follower-duninn, -34.14** )6'9,6 0.00*** 

(-2.07) 

)6'9,7 0.05*** 

Technology- index 1.08** 
(2.17) 7 

I: ý, 1.85 
-., 9, m 

M=o 

Adi. R-sa. 90.6 N of obs. 104 

The coefficients on the lags of customer acquisition cost)6 19, 
m are estimated by fitting a second-order 

polynomial structure am 2+ bm +C to eight consecutive lags (Almon lag procedure). ***, **, * indicate less 

than the 1%, 5% and 10% levels of statistical significance, respectively. T-statistics are shown in parentheses. 
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OPSit+k Operating income before depreciation and customer acquisition cost, divided by the 
number of subscribers at the end of quarter t+k, where k= 10,4,8), 

Ac 
- 

cost Fitted values from a regression of customer acquisition cost on operating income per 
subscriber, TA, InA, %-Postpaid, Churn, and Market-share. 

The rest of the variables are defined in Tables II and 12. 

4.4.2. Tests of predictive power 

In this part we estimate equations (9) and (10) to test the predictive ability of the four 

customer-relationship indicators. Table 14 presents the estimation results for the ARPU 

model whereas Table 15 reports the results from estimating the OPS model. Each table is 

divided into three panels, with the respective headings ARPUit (OPSit), ARPUit+4 (OPSit+4), 

and ARPUit+8 (OPSil+8). The first panel presents the results from a contemporaneous 

regression of ARPU or OPS on the customer relationship variables and the controls. The 

second and third panels show the results from estimating regressions of future ARPU or OPS 

on the main variables of interest, control variables, and the current level of the benefit 

measure. Amir and Lev (1996) show that on a stand-alone basis financial variables are not 

value relevant in their sample period. The first specification within each panel (numbered 

(1)) in Tables 14 and 15 is thus motivated by their study. We are interested to learn if 

financial variables, such as tangible and intangible assets, are value relevant in the sample 

period. The second (third) specification in each panel, labelled (2) ((3)), introduces all the 

non-GAAP variables, with the exception of Market-share (%-Postpaid). This omission is 

motivated by potential concerns about the high correlation between Market-share and 

%-Postpaid. The final specification (4) features all explanatory variables. 

The results in Table 14 reveal that on a stand-alone basis, tangible (intangible) assets 

are positively and significantly related to future but not current ARPU (to current and future 

ARPU). Tangible assets become insignificant when non-GAAP variables are added, while 

intangible assets preserve their significance in the one- and two-year-ahead windows. 
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Ac-cost has a positive impact on ARPU up to two years ahead although in the two-year- 

ahead window it is significant only in the regression specification without %-Postpaid. The 

coefficient on Churn is negative and significant in the one- and two-year horizons, 

suggesting customer loyalty is an indicator of future but not current revenues. Market-share 

is negatively related to current and future ARPU. It is insignificant in the full specifications 

for the one- and two-year-ahead windows, which is due to its high collinearity with 

%-Postpaid. The negative association between market share and ARPU is most likely 

related to wireless companies' attempts to expand their customer base by attracting prepaid 

subscribers (e. g. by targeting youth groups), which are a source of lirrHted revenue 

generation. This interpretation is consistent with the positive association between ARPU and 

contractual arrangements (%-POstpaid) documented for all horizons. The latter indicates that 

investing in customers on contract secures a steady stream of future revenues. The F- 

statistics reported at the bottom of the table assess the joint impact of all customer 

relationship variables on current and future revenues. All tests reject the null hypothesis of 

no association at less than the 1% level of significance. This suggests that the customer 

relationship components have both individual and collective explanatory power in predicting 

future revenues. The coefficients on the Technology-index are positive and significant in the 

second and fourth specification of each panel. The Follower-dummy is generally negatively 

related to ARPU. These findings imply that early movers and companies with a higher 

degree of digital technology adoption have a lasting advantage on the market, which 

manifests itself in greater revenue-generating ability. Finally, the average revenue per user 

seems to be very highly auto-correlated as revealed by the high positive and statistically 

significant coefficients of current ARPU in the one- and two-year-ahead specifications. 
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Table 15 presents the results for the OPS model (equation (10)). As before, we begin 

by investigating a parsimonious model in which tangible and intangible assets are the only 

explanatory variables. The coefficient on tangible assets is positive and significant only in 

the two-year-ahead window. When non-GAAP indicators are included, it becomes 

significant although negative in the contemporaneous specification and in specification (4) 

of the one-year-ahead window. This suggests a certain degree of complementarity between 

the non-GAAP indicators and tangible assets. Unlike the results documented by Amir and 

Lev (1996), however, these findings indicate that after controlling for the role of non- 

financial measures, the contribution of tangible assets to future operating profit is negative. 

This is most likely attributed to companies' over-investment in certain fixed assets such as 

infrastructure. The coefficient on intangible assets is insignificant throughout and generally 

remains unchanged when non-GAAP variables are added to the regression. Compared with 

its positive coefficients, documented for horizons 2 and 3 in Table 14, this lack of 

significance suggests that balance sheet intangibles generate future revenues for the firm but 

do not contribute to an increase in income. 

The predictive ability of the customer relationship determinants for current and future 

operating profits is generally similar to that for current and future ARPU. The coefficient on 

Ac-cost is consistently positive and significant except for the last two specifications in the 

two-year horizon. With one exception (specification (2) in the right most panel) the 

coefficient on Chum is insignificant, indicating that customer loyalty is unrelated to future 

profits. The variable %-Postpaid, which measures the pervasiveness of contractual 

arrangements, is positively and significantly associated with future OPS, but not with current 

OPS. Market-share is negatively and significantly related to two-year-ahead operating 

profit. The F-tests reject the null that all four vanables are equal to zero at less than the 1% 
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level. Of the other non-GAAP variables, only the Follower-dummy is significant throughout. 

Similarly to APRU, OPS exhibits significant auto-correlation, of 0.7 on average. 

The findings thus far indicate that customer acquisition cost is positively related to 

current and one-year-ahead operating profit, and weakly associated with two-year-ahead 

operating profit. This supports the previous finding that the customer acquisition asset has a 

fairly short economic life. Customer loyalty has significant predictive power for future 

ARPU but not for OPS. Contractual arrangements exhibit a consistent positive and 

significant association with revenues and future operating profit. This supports the emphasis 

placed by standard setters on contractual rights as protecting future benefits. Market-share 

has some predictive power. However, it seems that higher market share implies loss of 

revenues and profits, which may be due to customer mix considerations. All four main KPIs 

exhibit collective predictive power, as implied by the F-test results . 
39 The evidence on the 

predictive ability of balance sheet assets is rather mixed. 

To assess further the robustness of the above results, we perform a changes analysis. 

Table 16 presents the results from the estimation of equation (11). The results indicate that 

changes in tangible assets exhibit a negative relation with changes in OPS, whereas the 

coefficient on changes in intangible assets is insignificant. This holds on a stand-alone basis 

as well as when the non-GAAP variables are added. The inclusion of the non-GAAP 

variables causes a dramatic increase in the R-sq. Two of the main explanatory variables - 

changes in Ac-cost and changes in %-Postpaid - are significant, which is consistent with the 

previous analysis. The significance of contractual arrangements, however, is very marginal. 

Nonetheless, the F-tests indicate that all four coefficients are statistically different from zero 

(at the 1% level), suggesting that, collectively, changes in the customer relationship variables 

can predict future OPS. 

39 We check the sensitivity of the results to different scaling factors by using total assets as a scale factor. The 
results are qualitatively unchanged. 
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Table 16: Regressions of Quarterly Changes in OPS on Lagged OPS, Changes in Assets 
and Non-GAAP Measures 

AOPS, 
'(t+l, ) = yo + ylOPSjt + y2ATA",, 

ý, ', ) 
+ y3AInA,. 

('+'. ') 
+ Y4AAc - cost,, 

(, +,, ) 
+ r5AChum,. 

(, +, ', ) 
+r6A % 

_Postpaid,, (, +,, 
+ r7AMarket -share,, (, +,,, 

+ rA. PPM,, 
(, +,.,, 

+y, ATechnology 
- 

index,. 
(, +�, ) 

+ei, 

AOPSjj, j,, ) 
(2) (3) (4) 

OPS -0.07*** -0.07*** -0.07*** -0.07*** 
(-4.09) (-3.42) (-3.51) (-3.58) 

ATA W -0.01*** -0.01*** -0.01*** -0.01*** 
(-6.37) (-5.55) (-5.50) (-5.53) 

AMA W 0.01 -0.01 -0.01 -0.01 
(0.64) (-1.37) (-1.43) (-1.38) 

AAc-cost W 0.92*** 0.93*** 0.92*** 
(14.79) (15-99) (14.36) 

AChurn -0.78 -0.19 -0.78 
(-0.35) (-0.07) (-0.35) 

A%-Postpaid W 1.89* 1.92* 
(1.67) (1.76) 

AMarket-share -0.16 0.42 
(-0.04) (0.09) 

APPM W -320.85 -421.24 -316.15 
(-0.33) (-0.47) (-0.33) 

ATechnology- index W -0.99 -1.33 -1.02 
(-0.87) (-1.34) (-0.91) 

Intercept -33.65*** -4.14 -3.90 -4.09 
(-3.20) (-0.85) (-0.79) (-0.83) 

N of obs. 214 214 214 214 
Adj. R-sq. 0.10 0.73 0.72 0.73 
F-stat non-GAAP 204.2*** 96.72*** 150.34*** 

The symbol A represents the difference between quarter t+1 and quarter t. The results from the regression of 
changes in OPS on lagged OPS, GAAJP and non-GAAP variables are shown in the first to the fourth columns. 
Column I presents results from a regression of changes in OPS on lagged OPS and GAAP variables only. 
Column 4 presents results from a regression of changes in OPS on lagged OPS, GAAP and all non-GAAP 
variables. Column 2 (3) presents results from a regression of changes in OPS on lagged OPS, GAAP and non- 
GAAP variables where %_Postpaid (Market-Share) has been omitted from the estimation. Fixed-year effects 
are included in the regressions. All variables (except Follower 

- 
dummy) are winsorised at the top and bottom 

1% of the distribution. F-stat non-GAAP is a statistic for the joint significance of the customer relationship 
variables (Ac-cost, Churn, %_Postpaid and Market-share). T-statistics are shown in parentheses. They are 
based on robust standard error estimation, which controls for panel-level heteroscedasticity and non- 
independence of time-series observations for each firm. ***, **, * indicate less than the 117c, 59c and 10% 
levels of statistical significance, respectively. The variables are defined in Tables 11 and 12. 
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The changes in OPS are negatively related to the level of OPS, implying mean reversion. 

The estimation with tagged OPS change (untabulated) instead of lagged OPS level, included 

as a control on the right hand side of the equation, reveals similar results. 

We also extend this analysis by replacing the one-q uarter- ahead with four- and eight- 

quarter-ahead changes in OPS. The findings, not tabulated, indicate that the change in 

customer acquisition cost remains significant for all horizons. The variable %-Postpaid, 

however, looses its significance. In the extended windows the coefficients on tangible and 

intangible assets behave as in the one-quarter-ahead window. In summary, the changes 

analysis confirms the predictive ability of customer acquisition cost, while that of 

%-Postpaid seems to be restricted to the one-quarter-ahead horizon. 

4.5. Market-based tests 

The market-based tests involve pnce (level) and returns (changes) analysis. Since EMC 

releases its data as soon as the financial results are published both financial and non-financial 

data are available to investors at roughly the same time. This is usually three months after 

the quarter end. As prices at this time are expected to reflect all available information, we 

report results obtained for this particular time frame. 40 

We first examine whether book value of equity, earnings adjusted for SGA, and SGA are 

associated with market values. We run two parsimonious models derived from equation (12): 

MVS, 
t =, 50 +, 51 B Vk + o5' , NIi, + j, 

and 

(12a) 

ff ff # 
fore 

- 
SGA, + 53 (12b) be 'SGA, + ý, 

. 

40 We also ran the regressions with respect to prices one month and two months after the end of the quarter. The 
results are nearly identical for two months after the quarter but less pronounced for one month after the quarter 
end. 
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We then consider the full version of equation (12), which includes customer relationship 

indicators as additional explanatory variables. A positive association between them and 

market value would indicate that the market capitalizes their contribution to future earnings. 

The estimation results from equation (12a) in Table 17 reveal that the coefficients on 

both book value of equity and net income are significant on a stand-alone basis. However, 

the coefficient on net income is negative. This is inconsistent with Amir and Lev's findings 

and may be due to the fact that many firms reported negative income in the sample period. 

The negative coefficient may thus indicate an investors' perception that reported losses 

contain a substantial element of investment-like expenditures rather than expenses. 

Estimation of equation (12b) allows us to explore this issue further by separating SGA from 

earnings. Specifically, we are interested in finding out whether expenditures on customer 

acquisition that are included in SGA are positively associated with price (that is, whether 

they are regarded as investments). The results from this estimation confirm this conjecture. 

While the coefficient on adjusted earnings (earnings before SGA) becomes insignificant, the 

coefficient on SGA is positive and significant ((5" - 27.96, t=2.16). 3- 

Adding the non-GAAP variables to equation (12b) allows us to check directly 

whether the market regards customer acquisition cost as an investment. If this is the case, we 

would expect 64 in equation (12) to be positive. Because customer acquisition cost is 

recorded in SGA, we adjust SGA by subtracting acquisition cost from it. As Table 17 shows, 

the coefficient on acquisition cost is indeed positive and significant. Interestingly, adjusted 

SGA remains positive and significant, suggesting that there are expenditures other than 

customer acquisition costs that are seen by the market as investments. 41 

" One potential explanation for this finding is that adjusted SGA includes customer retention cost, which is 
also regarded by the market as an investment. We do not have data on customer retention cost. Thomas (2001) 
estimates the customer retention cost to be less than 10% of the customer acquisition cost. We thus believe that 
our findings are not significantly biased by the inability to control for this variable. 
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Table 17: Regression of Market Value per Subscriber on Book Value of Equity, 
Earnings, SGA, Scaled by Number of Subscribers, and Consolidated Non-GAAP 

Measures 

mvS it +3 ý i5o + i5jBVE, + i52NI be 
-f -- - 

fore 
- it 

SGA, +, 53SGA 
- adi (or Ac cost 

+, 54Ac 
- costi, + (55Chumi, +, 56% 

- 
Postpaidi, +, 57Market 

- sharei, 
+, 58PPMi, + 159 Follower 

- 
dummyj + t5loTechnology - 

indexý, + ý,, 

(1) (2) (3) (4) (5) 

BVE W 2.48*** 1.89** 2.03*** 2.18*** 21.18*** 
(3.77) (2.88) (3.29) (3.52) (3.62) 

NI W -4.82* 
(-1.85) 

NI-before-SGA -1.32 -2.27 -2.00 -1.92 
(-1.02) (-1.51) (-1.43) (-1.29) 

SGA 27.96** 
(2.16) 

SGA-adj orý Ac cost 29.48* 28.91 28.50* 
(2.11) (2.07) (2.10) 

Ac-cost 30.47** 31.90** 31.58** 
(2.43) (2.58) (2.61) 

Churn -148.2 -117.5 -108.8 
(-0.94) (-0.71) (-0.66) 

%-Postpaid -28.93 -33.03 
(-1.51) (-1.42) 

Market-share 28.47 -17.87 
(0.49) (-0.24) 

PPM W 0.32** 0.34** 0.34** 
(2.61) (2.86) (2.91) 

Follower-dummy 0.00 0.00 0.00 
(1.22) (1.02) (0.76) 

Technology-index W -0.90 2.28 2.06 
(0.06) (0.15) (0.13) 

Intercept -0.00 -0.01* -0.03** -0.04** -0.04** 
(-0.23) (-1.85) (-2.47) (-2.67) (-2.70) 

N of obs. 181 181 181 181 181 
Adj. R-sq. 0.59 0.65 0.68 0.68 0.68 
F-stat non-GAAP 4.52** 5.06** 3.89** 

The first column shows results from a regression of MVS on BVE and NI. The second column shows results 
from a regression of MVS on BVE, NI 

- 
before-SGA and SGA. The fifth column shows results from a regression 

- 
ý_for_Ac_cost and all non-GAAP variables. Columns 3 (4) shows of MVS on BVE, NLbefore SGA, SGA ad 

the results from a regression of MVS on BVE, NI before SGA, SGA-adj o Ac_cost and all non-GAAP -- -fi r- 
variables where %_Postpaid (Market-Share) has been dropped from the estimation. Fixed-year effects are 
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included in the regressions. All variables (except Follower_dummy) are winsorised at the top and bottom 1% of 
the distribution. F-stat non-GAAP is a statistic for the joint significance of the customer relationship variables 
(Ac-cost, Churn, %- Postpaid and Market_share). T-statistics are shown in parentheses. They are based on 
robust standard error estimation, which controls for panel-level heteroscedasticity and non-independence of 
time-series observations for each firm. indicate less than the 1%, 5(7( and 10'7( levels of statistical 
significance, respectively. 

MVSit+3 Market value three months after the end of quarter t divided by the number 
of subscribers, 

BVEj, Book value of equity divided by the number of subscribers, 
NIj, Net income scaled by the number of subscribers, 
NI-before_SGAi, Net income plus SGA scaled by the number of subscribers, 
SGAj, SGA expenses divided by the number of subscribers, 
SGA- adj or Ac costi, SGA expenses scaled by the number of subscribers plus acquisition cost 

per subscriber. 
PPM, Follower 

- 
dummy and Intercept are multiplied by I million. The rest of the variables are defined in 

Tables 11 and 12. 

Chum is negatively, but insignificantly associated with price. None of the other two 

customer relationship variables displays a significant association with market value. From 

the additional control variables, PPM is positively and significantly related to the dependent 

variable, indicating that companies charging higher rates per minute of mobile usage are 

more highly rewarded by the market. 

In addition to the price level model, we conduct a returns analysis. The extended 

model is given by equation (13). We also estimate a parsimonious specification of it: 

- X' + X'EPS before SGAPSit + X'AEPS 
- 

before 
- 

SGAPS,, 'ý', 
t+2,1-1 01-2 (13a) 

+X'SGAPSit + ý. 'ASGAPS 34 it 
+ xit 

The dependent variable in equations (13) and (13a) is the three-month market- 

adjusted return starting from one month before, and ending two months after the end of 

quarter t. In equation (13a) returns are regressed on the levels and changes of earnings 

adjusted for SGA, and the levels and changes of SGA, all per share. In equation (13) we add 

the non-GAAP variables. We adjust SGA for customer acquisition cost in the extended 

model, as in equation 
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Inspecting column I of Table 18 reveals that the coefficients on both levels and 

changes of adjusted EPS (i. e., EPS-before-SGAPS) are significant, though the coefficient on 

the change in adjusted EPS is negative. The SGA levels and changes are positive and 

significant. However, once the non-GAAP variables are added to the model and SGA is 

adjusted, the SGA levels and changes lose their significance whereas the level and change in 

the customer acquisition cost are positively and significantly related to returns. 

Market-share is significantly and negatively associated with returns. The effect of 

contractual arrangements is positive but with marginal significance in only one of the 

regression specifications. The F-tests reject the null that all four coefficients are equal to zero 

at less than the 1% level of significance. Note that the inclusion of the non-GAAP vanables 

does not change the significance of the levels and changes in adjusted EPS. 

Based on the results from the market-based tests we conclude that the primary GAAP 

variable that exhibits significant association with market value and returns on a stand-alone 

basis is customer acquisition cost. Its documented positive association with the market 

variables indicates that it is not regarded by investors as an expense. Though the evidence is 

mixed regarding the individual value relevance of the other three KPIs, collectively they are 

value relevant. This gives support to the preparers' view about the informativeness of 

customer relationship measures. However, in contrast to preparersi claims, market share 

does not seem to be positively related to value. In addition, the presence of contracts seems 

to be irrelevant, or only marginally relevant, for valuation purposes. 
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Table 18: Regression of Three-Month Returns on the Level and Change of Earnings, 
SGA, and Customer Acquisition Cost, All per Share and Non-GAAP Measures 

Ri't : --XO+XIEPS -1,1+2 
be fibre- SGAPSi, + ý'2AEPS 

-before - 
SGAPS,, 

+X3SGAPS Y or Ac 
_f ad ASGAPS costi, + "k4 for Ac 

- adj cost 
+X5Ac 

- costi, + X6AAc costit+ X7Chum,, + X, /0 
- Postpaidi, 

+XIOMarket - sharei, +XIIPPMi, +X12Follower - 
dummy, 

+X, 3Technology -index, + X,, 
(2) (3) (4) 

EPS be fore-SGAPS 0.23*** 0.30*** 0.29*** 0.30*** 
(4.37) (3.34) (3.27) (3.33) 

AEPS be fore-SGAPS -0.17*** -0.24*** -0.23*** -0.24*** 
(468) (-3.64) (-3.61) (-3.62) 

SGAPS 1.39*** 
(4.19) 

ASGAPS 0.49* 
(1,77) 

SGAPS-adj-for-Ac-cost -0.02 -0.01 -0.03 
(-0.21) (-0.10) (-0.23) 

ASGAPS-adj_forý_Ac_cost 0.33 0.28 0.34 
(0.64) (0.51) (0.65) 

Ac-cost W 0.22*** 0.23*** 0.22*** 
(3.79) (3.45) (3.60) 

JAc-cost W 0.35* 0.31* 0.35* 
(2.09) (1.91) (2.09) 

Churn 0.02 0.01 0.02 
(1.28) (0.72) (1.25) 

% Postpaid W 0.00* 0.00 
(1.81) (0.36) 

Market-share -0.01** -0.01*** 
(-2.89) (-3.40) 

PPM W 0.14 2.15 0.29 
(0.05) (0.54) (0.10) 

Follower- duninzy -0.10** -0.03 -0.09** 
(-2.74) (475) (-2.92) 

Technology-index W 0.00 0.001* 0.00 
(0.93) (2.09) (1.28) 

Intercept 0.08 -0.01 -0.61 -0.09 
(0.88) (-0.03) (-0.90) (417) 

N of obs. 161 161 161 161 
Adj. R-sq. 0.27 0.29 0.28 0.29 
F-stat non-GAAP 8.65*** 7.14*** 6.42*** 
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The first column shows the results from a regression of R on EPS 
- 

before-SGAPS, AEPS 
- 

before-SGAPS, 
SGAPS, and JSGAPS. The fourth column shows the results from a regression of R on EPS 

- 
before-SGAPS, 

AEPS before SGAPS, SGAPS di orý Ac cost, ASGAPS di-for Ac-cost, Ac_cost, AAc c -a -fi _- -a ost and all other 
non-GAAP variables. Column 2 (3) shows the results from R on EPS-before-SGAPS, AEPS-before-SGAPS, 
SGAPS ad J_forý_Ac_cost, ASGAPS adj orý_Ac cost, Ac Cost, AAc cost and all other non-GAAP variables 
where %-Postpaid (Market-share) has been dropped from the estimation. Fixed-year effects are included in 
the regressions. All monetary independent variables are scaled by price at the beginning of quarter t. All 
variables (except Follower-dummy) are winsorised at the top and bottom 1% of the distribution. F-stat non- 
GAAP is a statistic for the joint significance of the customer relationship variables (Accost, Churn, 
%-Postpaid and Market-share). T-statistics are shown in parentheses. They are based on robust standard error 
estimation, which controls for panel-level heteroscedasticity and non-independence of time-series observations 
for each firm. ***, **, * indicate less than the 1%, 5% and 10% levels of statistical significance, respectively. 

A Represents the difference between quarter t+ I and quarter t, 
Ri, t- 1. t+2 Three-month market-adjusted return starting from one month before and 

ending two months after the end of quarter t, 
EPS-before 

-SGAPSi, 
Earnings before SGA expenses, all per share, divided by price at the 
beginning of quarter t, 

SGAPSi, SGA expenses per share divided by price at the beginning of quarter t, 
J 

-A c- SGAPS-adi btý costi, SGA expenses per share minus customer acquisition cost per share, divided 
by price at the beginning of quarter t. 

4.6. Conclusion 

In this paper, we attempt to shed light on the debate regarding the accounting treatment of 

investments in customer relationships. Examining a unique set of non-GAAP key 

performance indicators (KPIs) in the wireless industry, we first ask whether investment in 

customer acquisition cost is recoverable and what the economic life of such an investment is. 

Second, we examine the predictive power of the four main customer relationship 

determinants: customer acquisition cost, customer satisfaction, market share and contractual 

arrangements. Finally we explore the valuation implications of these non-GAAP variables. 

A summary of the results is provided in Table 19. The body of evidence suggests that 

customer acquisition cost is recoverable and is systematically related to future performance 

as well as share prices and returns. However, the findings suggest that the economic life of 

such investments is relatively short. This provides modest support for the argument in favour 

of potential capitalization of acquisition costs. We find that the inverse of customer 

satisfaction, Churn, has a significant predictive power for future revenues but not for future 

operating profits. It is not significantly associated with the market variables either, which is 
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in contrast to preparers' view. The percentage of customers on contract is consistently 

positively related to both current and future revenues and future profitability. This is in line 

with the focus of IAS 38, SFAS 141 and SFAS 142 on contractual rights. However, it does 

not seem to be value relevant. The evidence on market share is somewhat puzzling. 

Expansion of market share tends to have a negative effect on future ARPU and profits. This 

is most likely attributed to the specific market positioning strategy, which suggests there is 

no simple pattern to link the spectrum of market shares to performance. This seems to 

contradict the service companies' view that market share enhances future perfon-nance. 

In the market-based tests, we find that certain accounting-based numbers are related 

to both prices and returns. This holds whether or not non-GAAP variables are included in the 

regression models. In light of the findings of Amir and Lev (1996), a possible interpretation 

of this result is that investors tend to rely on accounting numbers as the industry matures. 

Irrespectively, the systematic impact of customer relationship information on future 

performance speaks in support of more direct disclosure of these measures. The non- 

financial infonnation used in this study is not proprietary, as it is disclosed to regulators and 

is known within the industry. However, the data is not easily accessible. From a social 

welfare perspective, there is perhaps a case for a more complete and systematic disclosure of 

consolidated non-financial information. 

One final caveat is in order. This study is concerned with a single sector, which may 

give fise to a potential concem about limited generaliz ability. We believe this concem is 

mitigated by the richness of non-financial performance metrics used. Moreover, most of the 

non-financial variables examined in the context of the wireless industry are also relevant 

42 
perfon-nance measures in other industries . 

42 A search in Factiva of the non-GAAP variables used in this study reveals the following: 

- Customer acquisition cost appears to be an important performance measure for internet companies, 
retailers, financial service providers, satellite/cable, travel, and others. 
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Churn, being an inverse measure of customer satisfaction, is mentioned in industry analyses of 
banking/credit institutions, business/consumer services, healthcare, insurance, and others. 
Market share measuring competitive position and economies of scale is an important consideration for 
any industry. 
Percentage of customers on contract, reflecting the level of contractual arrangements and customer 
loyalty, is relevant for any service industry. 
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Appendix 4: List Of Companies with Available Financial Data, 1997-2004 

Minimum, Mean and Maximum Market Capitalization for the Period with Available 
Financial Data 

Company Name Country N of 
quarters 

Market Cap (min USD) 

Min Mean Max 

1. BCE Mobile Communications Canada 23 1,743 2,110 2,393 

2. Clearnet Communications Canada 12 427 1,161 2,591 
3. Microcell Telecommunications Canada 32 10 737 2,885 

4. Rogers Wireless Canada 32 715 1,923 3,827 
5. Aerial Communications Inc USA 13 265 1,093 5,796 

6. Airgate PCS USA 20 6 394 1,305 

7. Alamosa USA 22 21 711 2,316 

8. Alltel USA 20 12,482 16,562 19,941 
9. AT&T Wireless USA 31 6,264 18,374 41,367 

10. Dobson Communications USA 32 28 901 2,149 

11. Leap Wireless USA 23 2 405 1,680 

12. Nextel Communications USA 29 2,812 17,634 56,187 

13. Nextel Partners USA 22 667 3,219 7,902 

14. NTELOS USA 13 1 226 516 

15. Omnipoint Corporation USA 12 393 1,152 3,004 

16. Powertel USA 17 269 1,169 2,999 

17. Rural Cellular Communications USA 32 10 248 903 

18. Sprint PCS USA 32 1,999 21,078 62,769 

19. Telecorp, USA 9 1,691 3,167 4,546 

20. T-Mobile USA (previously Voicestream) USA 32 2,718 17,993 26,420 

2 1. Tritel USA 4 1,533 3,050 4,095 

22. Triton PCS Holdings Inc USA 26 142 1,446 3,699 

23. Ubiquitel USA 19 20 301 655 

24. US Cellular Corporation USA 32 2,034 3,807 8,854 

25. US Unwired USA 25 39 431 1,027 

26. Western Wireless USA 32 213 1,991 5,180 
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5. The Value of Non-Financial Information: Evidence on 
Analysts' and Investors' Assessment 

1. Introduction 

The increasing prevalence of intangible-intensive firms has raised concerns among 

academics, policymakers and investors about the inadequacies of current financial 

reporting for firms' intangible assets. The uncertainty of future benefits derived from 

internally developed intangibles (e. g., advertising and R&D) together with their prescribed 

accounting treatment leads to an increase of mismatched revenues and expenses reported 

by high-intangible finns (Barron, Byard, Kile and Riedel, 2002). This results in historical 

accounting measures having limited ability to predict future financial performance. 

Recent literature shows that non-financial indicators of investments in "intangible" 

assets may be better predictors of future performance and should supplement financial 

measures in evaluating a business. They have been shown to be leading indicators of a 

number of reported accounting-based measures: revenues, profit margins and return on 

sales (Ittner and Larcker, 1998a); revenues, expenses and operating income (Behn and 

Riley, 1999); and revenues (Truernan, Wong and Zhang, 2001; Nagar and Rajan, 2001). 

They also appear to be important value drivers, as captured by their association with stock 

prices and returns (for example: Amir and Lev, 1996; Hirschey, Richardson and Scholz, 

2001; Truernan, et al., 2001; and Rajgopal, Venkatachalarn and Kotha, 2003b). Given the 

established valuation role of non-financial indicators, most prior studies have stressed the 

need for the enhancement of related information in the financial reports. Accordingly, 

certain regulatory and accounting bodies have started considering proposals for increased 

disclosure. SEC Commissioner Wallman (1995) argues that the usefulness of financial 

statements should be brought in line with the fast evolving nature of businesses. He asserts 

that while recognising the uncertainty related to the measurements of "soft assets", 
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disclosure of such assets should be increased. The Jenkins Committee Report by the 

American Institute of Certified Public Accountants (1994) also emphasises the need to 

provide more infon-nation on key business indicators (product quality, cycle time, 

innovation, employee satisfaction, etc. ). 

Currently, non-financial performance indicators are disclosed voluntarily and in a 

non-systematic way. They usually appear in the Management's Discussion and Analysis 

section of the financial reports but the level and detail of disclosure varies significantly by 

company and reporting period. Clearly, given the inadequacy of current disclosure, 

collection and processing of non-financial information by investors is costly in terms of 

time and effort. Financial reports, however, are not the exclusive information source for 

market participants. Analysts are important intermediaries who use their idiosyncratic 

knowledge to augment information in the financial statements and transmit it to the capital 

markets (Lang and Lundholm, 1996). Their incremental contribution is particularly high 

for intangible-intensive finns (Barth, Kasznik, and McNichols, 2001; Barron et al., 2002; 

Amir, Lev, and Sougiannis, 2003). Surprisingly, given the abundance of studies 

examining the role of non-financial measures as leading indicators and value drivers, little 

is known about analysts' use of this information. Financial analysts facilitate investors' 

assessment of various information signals for firm performance, and their forecasts are 

often used as proxies for investors' expectations. Therefore, examining analysts' 

proficiency with key performance measures will enrich the evidence on the usefulness of 

these indicators for valuation. Such evidence may be helpful to standard setters in 

assessing the need for enhanced disclosure of non-financial information. Given that 

analysts extend the effort to collect and systernise such data to analyse finns and industries 

better, there may not be a case for disclosure standardisation. Amir et al. (2003) state that 

the more effective the non-accounting information (e. g., analysts' forecasts, conference 
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calls, and news releases) is at compensating for deficiencies in financial reporting, the less 

43 
urgent the need for significant regulatory interventions . 

The first objective of this study is to assess whether financial analysts utilise 

information from non-financial (hereafter also referred to as non-GAAP) metrics in their 

forecasts efficiently. The set of non-financial indicators includes subscriber data (total 

number of subscribers, market share) and key performance indicators (KPIs) such as 

customer acquisition cost (Ac-cost), average revenue per user (ARPM, chum rate 

(Churn), and minutes of use per subscriber (MOU). I examine whether analysts consider 

these non-GAAP measures sufficiently in forecasting earnings per share, sales growth, and 

target prices for wireless firms, in the period 1997-2004. The three forecast variables are 

chosen for their importance in valuation: earnings per share and sales growth are key 

valuation inputs, and target prices are analysts' estimates of future firm value. The 

wireless industry focus is motivated by its high intangible-intensity and the availability of 

non-financial data. 

I examine the association between analysts' forecast characteristics (accuracy and 

bias) and each non-GAAP variable, whilst controlling for information to which analysts 

have previously been shown to react inefficiently (e. g. past returns, earnings changes, 

book-to-price ratio, and size). In addition, I include a GAAP proxy for each non-GAAP 

indicator. This is to investigate the extent to which fundamentals constructed from GAAP- 

regulated items capture non-financial information and to what degree analysts rely on 

audited versus non-GAAP information. The ratio of SGA expense to sales is included as a 

control for customer acquisition cost per subscriber. The amount of sales generated from a 

unit of assets (total asset turnover) controls for average revenue per user and chum rate. 

43 Analysts' reports, however, are not equally accessible to all investors. Therefore, even if analysts utilise 
non-financial information efficiently in their forecasts, costs to limited disclosure could still exist as small 
investors generally do not have easy access to analysts' reports. Nevertheless, these costs would be smaller. 
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Advertising intensity (the ratio of advertising expense to sales) serves as a proxy for the 

intensity of mobile telephony use (MOU). Total assets is used as a scale control for the 

company's subscriber base (N of sub. ). Finally, I construct a market share variable using 

GAAP-reported sales by firms in the industry as a proxy for the company's number of 

subscribers relative to the market. 

The second objective of this study is to establish whether analysts influence 

investors' assessment of the contribution of non-GAAP indicators to future performance, 

and whether the market correctly incorporates the implications of non-GAAP measures for 

future earnings into security prices. To address this objective I calculate the returns on a 

zero-investment strategy, first based on analysts' forecasts and second on non-GAAP 

measures themselves. The absence (existence) of abnormal returns from a strategy based 

on analysts' forecasts sheds light on whether investors rely (do not rely) completely on the 

analysts' interpretation of non-GAAP indicators. Accordingly, the absence (existence) of 

abnormal returns from a strategy based on non-financial indicators provides evidence of 

whether investors interpret (do not interpret) non-GAAP indicators correctly. Jointly, the 

two objectives of the paper seek to offer an insight into the extent to which analysts 

compensate for the limited disclosure of non-financial indicators and whether there are 

real economic consequences arising from it. 

Examining the association between analysts' EPS forecast errors and non-GAAP 

variables reveals that customer acquisition cost, average revenue per user, minutes of use, 

and the number of subscribers (and chum rate) are all significantly and positively 

associated with absolute and signed (absolute) forecast errors. This implies that analysts 

tend to under-react to information contained in most non-financial measures, which 

systematically reduces their accuracy. The tests with sales growth (target price) forecast 

error as the dependent variable reveal a similar pattern: sales growth (target price) forecast 
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accuracy decreases with all non-GAAP variables (all non-GAAP variables except MOM. 

Accordingly, in forecasting sales growth (target prices) analysts under-react to all 

examined non-GAAP variables except Churn (Churn and MOU). The implication is that 

for the most part, non-GAAP variables can predict earnings per share, sales growth and 

target prices beyond analysts' forecasts. This is consistent with analysts' failure to assess 

their information content fully. With some exceptions, the GAAP proxies for the non- 

GAAP variables tend to be insignificant in most of the regression specifications. 

Advertising intensity, GAAP market share and asset turnover display a significant 

although negative association with EPS, sales growth, and target price forecast accuracy 

respectively. This implies that analysts can increase the accuracy of their forecasts by 

devoting greater time and effort to analysing intangible-intensive fin-ns (Barth et al., 2001; 

Barron et al., 2002). Nevertheless, the interpretation of the idiosyncratic non-GAAP 

measures that involve greater information complexity makes the analysts' task more 

difficult and contributes to greater forecast inaccuracy. SGAISales (ATO) displays a 

negative and significant association with EPS (TP) forecast bias. This is consistent with 

analysts' over-reaction to SGAISales and ATO as opposed to their under-reaction to 

customer acquisition cost and ARPU, for which the two GAAP variables serve as proxies. 

The different sign of the association between analysts' bias and GAAP versus non-GAAP 

items is most likely an indication of analysts' differential treatment of the two types of 

fundamentals. This is in line with evidence by Srinivasan, Sayrak and Nagarajan (2004) 

who show that for incentive compensation plans firms tend to attach more importance to 

performance indicators where disclosure is mandated over those where disclosure is 

discretionary. 44 

44 Their study examines the airline industry where the disclosure of several industry-specific non-financial 
measures (on-time arrival, mishandled baggage, oversales, complaints and load factor) is mandated by the 
Department of Transportation. They compare the incentive relevance of those measures to a non-industry 
specific customer satisfaction measure (American Customer Satisfaction Index). 
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The tests of investors' reliance on analysts' forecasts and their appreciation of non- 

financial information reveal the following: Positions taken on analysts' forecasts generate 

zero abnormal returns suggesting the market fully incorporates analysts' expectations 

about future earnings. Hedge strategies formed on customer acquisition cost, average 

revenue per user and subscriber base generate significant abnormal returns. These results, 

however, should be interpreted with caution given the small sample size, the probable 

within-sample bias, and the extreme volatility of the examined companies' returns. 

Nevertheless, they confirm the informativeness of these indicators for future perfon-nance 

and the possibility for generating abnormal profit from trading on them. Sorting firms on 

the rest of the non-GAAP measures as well as their GAAP proxies generates returns that 

are indistinguishable from zero. 

The findings on analysts' failure to consider fully the predictive ability of most 

examined non-GAAP indicators could be due to their uncertainty about the exact link 

between these measures and future performance (Rajgopal et al., 2003a). Their systematic 

under-reaction to non-financial information could possibly be linked to the high variability 

of future benefits derived from non-financial intangible measures. Prior literature, for 

instance, shows that financial measures of intangibles, such as R&D, produce highly 

uncertain benefits although being significantly associated with firm value (Kothari, 

Laguerre, and Leone, 2002; Amir, Guan, and Livne, 2005). To address this question I 

examine the association between customer acquisition cost and the standard deviation of 

future operating profit, earnings per share, and sales. I focus on Ac-cost of all non-GAAP 

measures because it is directly comparable to SGA expense. The latter is an audited item 

in the P&L, which also captures customer acquisition activities (e. g., handset subsidies, 

advertising costs, and dealer commissions). The results show that there is no significant 

difference in the contribution of the customer acquisition cost and that of SGA to the 
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uncertainty of future benefits. While these results fail to explain why analysts react to the 

two sets of information differently, they provide evidence on the reliability of non-GAAP 

indicators relative to their GAAP counterparts. Hence, they may assist standard setters in 

their decisions about the need to provide GAAP-related guidance on the disclosure of 

leading indicators. 

The rest of the chapter is organised as follows: Section 5.2 discusses the data 

sources and sample selection procedures. Section 5.3 describes the research design and the 

empirical findings from the tests on analysts' forecast efficiency in using non-GAAP 

measures. Section 5.4 presents evidence on investors' assessment of non-financial 

indicators. Section 5.5 examines the reliability of non-GAAP data and section 5.6 

concludes. 

5.2. Data and sample selection 

The set of non-GAAP variables for the wireless industry is obtained from the EMC World 

Cellular database (part of Infonna Telecoms & Media's databases). It includes: the total 

number of subscribers, market share, and Key Performance Indicators: average revenue 

per user, cost per customer acquisition, minutes of use, and chum rate. The number of 

subscribers is a measure of the company's client base, which includes subscribers on 

contracts and those on pre-paid service. Average revenue per user is the total subscriber 

revenue divided by the number of subscribers. It includes monthly service charges, such as 

subscription fees, call charges, voice and data, messaging, value-added services, outbound 

roaming, interconnect, inbound roaming, and connection fees. The cost per customer 

acquisition includes handset subsidies, marketing, advertising and adn-tinistration costs, 

dealer commissions and bonuses, SIM card costs, credit check costs, and a share of fixed 

costs. Minutes of use is the total amount of usage on a network (outgoing, incoming, 
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roaming data, voicemail, etc. ), divided by the number of subscribers. The chum rate is the 

percentage of customers leaving a network per month relative to its subscriber base. 

Market share is the company's subscriber base relative to the market's subscriber base. 

There are several reasons why non-financial information obtained from the EMC 

database is a good proxy for that possessed by analysts. First, EMC's commercial 

availability (www. e-searchwireless. com) suggests analysts may subscribe to it (indeed, 

analysts are part of the client base). Second, all of the measures used in this study feature 

regularly in analysts' reports . 
45 It is possible that analysts acquire non-financial 

information from their own sources (e. g., direct contact with the companies). EMC, 

however, also collects primary data from mobile operators (e. g. face-to-face contact, 

telephone, Internet, and press releases), suggesting EMC data is comparable to analysts' 

information on non-financial indicators. 46 

I obtain analysts' forecasts of quarterly earnings per share and quarterly revenues 

from I/B/E/S. I use the I/B/E/S detail file where all data appears on a split-adjusted basis. 

Target prices are obtained from First Call. I use 12-month-ahead target prices. Actual data 

on earnings per share and revenues is derived from I/B/E/S to ensure comparability with 

the EPS and sales forecasts. The rest of the financial variables except returns are obtained 

from the Compustat quarterly file. Returns data is taken from CRSP- 

From all the companies included in the EMC database I select those traded in the 

US (including ADR's) in order to be able to use Compustat quarterly data, and I/B/E/S 

47 forecast and actual data, denominated in US dollars . The number of wireless companies 

included in the sample is 35. Of them 21 are from the US, 4 from Canada, 6 from Brazil, 2 

45 1 have studied the content of equity research reports issued from leading brokerage firms such as JP 
Morgan, Morgan-Stanley, and Bear Sterns, and all of them contain a discussion of each of the examined 
non-financial indicators. 
46 Random checks on EMC data against information disclosed in the financial reports confirm its validity. 
47 Most of the non-US companies are listed both in the US and in their country of origin. These companies 
will have two tickers in I/B/E/S; however, data for tickers of non-US exchanges is not always denominated 
in US dollars. 

143 



from Mexico, I from Russia, and I from the UK. Wireless firms are defined as 

telecommunication providers that obtain at least 50% of their revenue from mobile 

services. Since the data on key performance indicators is not homogenously available, the 

number of observations for each test varies. 

5.3. Analysts' forecasts and non-GAAP indicators 

5.3.1. Research design 

5.3.1.1. GAAP proxies for non-GAAP variables 

Lev and Thiagarajan (1993) show that analysts use a set of fundamentals, constructed 

from information in the financial statements, to infer "intangible information" about key 

value drivers, such as risk, growth, and competitive position. To ensure that any evidence 

on analysts' use of non-GAAP measures is not due to an overlap between the infon-nation 

content of non-financial indicators and fundamental signals, I create a GAAP proxy for 

each non-GAAP variable. Comparing analysts' efficiency in using GAAP versus non- 

GAAP indicators sheds light on the extent to which analysts rely on regulated as opposed 

to non-standardised performance indicators. I employ the following GAAP proxies for the 

non-GAAP variables: 

Number of subscribers (N of subj: The subscriber base reflects the scale of a 

company's operations. I use Total assets as a scale proxy for the total number of 

subscribers. 

Customer acquisition cost (Accost): Cost per customer acquisition is the ratio of 

total customer acquisition expense to total number of subscribers. Total customer 

acquisition expense includes: sales commissions, dealer volume sales bonuses, 

advertising, direct sales force salaries, retail store facility costs, etc. Since all of these 

items are reported as part of SGA, I use SGA as a proxy for customer acquisition cost. I 
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scale SGA by total sales to convert it to a per unit basis, similar to cost per customer 

acquisition. SGAISales is also an economically meaningful measure used by analysts (Lev 

and Thiagarajan, 1993). 

Average Revenue per User (ARPU): The average revenue per user is the ratio of 

total subscriber revenue to total number of subscribers. Naturally, total revenue is the 

GAAP equivalent of total subscriber revenue, the difference between the two being 

accounted for by revenues from resale agreements, interconnect revenues, revenues from 

carrying the services of other fin-ns on one's own infrastructure, etc. I scale total GAAP 

revenue by total assets (Asset turnover) to make it comparable to ARPU. 

Churn: Chum rate measures the intensity with which customers leave a given 

network. It is a ratio of the number of customers leaving a network per month to the total 

number of customers. Since there is no readily available GAAP proxy for it as for ARPU 

and customer acquisition cost, I use several financial ratios that capture fundamental 

aspects of the business: asset turnover (ATO), which measures the efficiency of company 

operations; gross margin (GM), which measures profitability at a very fundamental level; 

and advertising intensity (Adv-Int), which reflects a firm's non-price differentiation efforts 

to protect/gain market share, i. e. to keep existing customers and attract new ones. In very 

competitive markets, customers' change of networks is very dynamic: hence, companies 

advertise in order to protect their own subscriber base. 48 

Minutes of Use per Subscriber (MOU): This is the total amount of usage on a 

network, which includes all traffic (outgoing, incoming, roaming data, voicemail, etc. ), 

divided by the subscriber base for the period. It captures the ability of the company to 

generate revenues from its assets (infrastructure, licences, etc). I use the same proxies for 

minutes of use as for chum rate: ATO (measure of efficiency), GM (measure of 

48 , Facing industry consolidation and an integrating marketplace, Verizon Wireless has decided it needs 
fresh marketing ideas and has put its national ad account up for review. The nation's leading wireless 
company spends $828 million in advertising.... " Advertising Age, January 2004 
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profitability), and Adv-Int (measure of company's efforts to encourage usage by 

prospective as well as existing subscribers). 

The Market-share variable is the company's number of subscribers relative to the 

total number of subscribers in a given market. As a proxy for it I calculate Market-share 

from GAAP reported sales (companies' sales as a percentage of the industry's sales for 

each market). 

5.3.1.2. EPS forecasts and non-GAAP indicators 

Abarbanell (1991) shows that if price and analysts' forecast changes are informative about 

earnings, then revisions in analysts' forecasts should be positively associated with prior 

price changes. As a result, if analysts' forecasts do not fully incorporate infonnation in 

prior price changes, their forecast errors will be correlated with prior price changes. Based 

on this, I examine whether analysts react efficiently to the future earnings implications of 

non-GAAP indicators by looking at the association between these indicators and analysts' 

forecast errors. I also control for other information that analysts have been previously 

shown to use inefficiently. I specify the following regression: 

EPS FE,, ao + aPast-raw-returnit-I + a2 Prior-earnings_changei, 
-] + a3Sizeit-I 

+ c(4BIPit-I +a5Sales_growthi, -, +MGAAP 
- 

Proxy_for-Non-GAAP 

variablei, -, +a7Non-GAAP_variableit-I +Eit (14) 

where: I 

Dependent Variable EPS FE IEPS FE (absolute); EPS FE (signed)] 

EPS FEi, (signed) I/B/E/S EPS for quarter t minus mean consensus EPS forecast for 
quarter t, scaled by stock price (adjusted for stock splits and dividends) 
two months before the end of quarter t, 

EPS FEi, (absolute) Absolute value of EPS FE (signed). 

Control Variables 
Past-raw_retumit-, Past raw stock return starting from two months before the end of quarter 

t-I and ending two months before the end of quarter t, 
Prior-earnings-changei,, Difference between EPS, 

-, and EPSt-2, scaled by stock price (adjusted for 
stock splits and dividends) two months before the end of quarter t-1, 
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Sizei, 
-, Natural logarithm of market value (number of shares outstanding at the 

end of quarter t-I times stock price, measured two months before the end 
of quarter t), 

BPi, 
-, Book value per share as of the end of quarter t-1 divided by stock price 

two months before the end of quarter t, 
Sales-growth i, -/ 

Difference between Salest-I and SaleSt-2, divided by Saleýý, 
-2- 

Non-GAAP Variable [Ac_cost (D); ARPU (D); Churn; MOU, - Market-Share; N of sub. ] 

Ac-cost (D)i, 
-, 

Customer acquisition cost for quarter t-1, deflated by stock price 
(adjusted for stock splits and dividends) two months before the end of 
quarter t, 

ARPU (D)i, 
-, 

Average subscriber revenue for quarter t-1, deflated by stock price 
(adjusted for stock splits and dividends) two months before the end of 
quarter t, 

Churni, 
-, 

Churn rate (percentage) for quarter t-1, 
Mouit-I Minutes of use per subscriber for quarter t-1, 
Market-share (non-GAAP)i, 

_, 
Number of subscribers per company divided by total number of 
subscribers in a given market (percentage) for quarter t-1, 

N of sub. (D)ij Total number of subscribers per share for quarter t-1, deflated by stock 
price two months before the end of quarter t. 

GAAP Proxies for non-GAAP variables ISGAISales(D); ATO(D); ATO; Adv_Int; GM; Market-share 
(GAAP); Sales(D)j 

SGAISales (D)j, 
_1 

Ratio of selling, general and administrative expenses to sales for quarter 
t-1, deflated by stock price two months before the end of quarter t, 

ATO (D)j, 
_1 

Asset turnover - ratio of sales to total assets, measured for quarter t-1, 
deflated by stock price two months before the end of quarter t, 

ATOj, 
_j 

Asset turnover - ratio of sales to total assets, measured for quarter t- 1, 
Adv_lnti, 

-, 
Advertising intensity - Ratio of advertising expense to sales measured 
for the last year preceding the forecast, 

Market-share (GAAP)j, 
_1 

Ratio of firm sales to sum of industry sales, calculated for each country 
and quarter, 

TA (D)j, 
_1 

Total assets per share for quarter t-1, deflated by stock price two months 
before the end of quarter t. 

In the empirical estimations I use both absolute and signed forecast error as a 

dependent variable in order to examine the influence of non-GAAP variables on analysts' 

accuracy and bias. Forecast error is the difference between actual I/B/E/S earnings per 

share and the mean consensus EPS forecast for a given firm, scaled by stock price one 

month after the end of the previous quarter. The mean consensus forecast is calculated 

from all forecasts available from the day of the previous quarter's earnings announcement 

till the day of the present quarter's earnings announcement. This is to ensure that there are 

no stale forecasts included in the calculation of the consensus. When there is more than 

one forecast released by an analyst during this period, I take the latest forecast to ensure 
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that the forecast includes the most recent information prior to the release of the present 

quarter's earnings announcement. 

The inclusion of the general control variables (other than GAAP proxies that are 

controls for each specific non-GAAP measure) is motivated by prior literature. Abarbanell 

(1991) presents evidence that analysts' forecasts do not fully reflect the infonnation in 

price movements occurring prior to their forecasts. I include past raw stock returns 

cumulated over a window starting from two months before the end of quarter t-1 and 

ending two months before the end of quarter t. This is to ensure that those returns are 

observable to the analyst at the time of making the forecast. Prior studies find that analysts 

tend to use information about prior performance inefficiently (DeBondt and Thaler, 1990, 

Mendenhall, 1991, Abarbanell and Bernard, 1992). Therefore, I include prior-year 

earnings change calculated as the difference between EPS, 
-, and EPSt-2, scaled by stock 

price (adjusted for stock splits and dividends) two months before the end of quarter t-1. 

Frankel and Lee (1998) show that analysts tend to overreact to past sales growth and 

book-to-price ratio. I add Sales-growth, calculated as the difference between Salest-I and 

SaleSt-2 divided by SaleSt-2, and Book-to-price ratio, calculated as the ratio of the last 

available book value per share and the stock price from one month after the end of the last 

quarter. Finally, I include finn Size, the natural logarithm of market value, to control for 

omitted variables correlated with firm size that may influence forecast accuracy and bias. 

5.3.1.3. Sales growth forecasts and non-GAAP indicators 

Prior literature on analysts' forecast accuracy and bias has focused primarily on EPS as 

the forecasted variable. Given the recent shift in valuation focus from earnings to revenues 

for high-technology firms, which have been consistently reporting negative earnings 

(Trueman et al., 2001), 1 also consider analysts' sales growth forecasts. I use a modified 
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version of Trueman et al. 's regression model. I examine the association between analysts' 

sales growth forecast errors (revenue growth minus forecasts of revenue growth) on the 

left hand side and past revenue growth and non-GAAP metrics on the right hand side. In 

addition, I include the past raw return, prior earnings change, book-to-market ratio, and 

size, to control for prior performance, growth opportunities, and omitted variables, 

correlated with scale. I specify the following regression: 

SG FEit 8o + 8, Past-raw-returnit-I + APrior-earnings-changei, 
-, +, 83Sizeit-I 

+ )64B/Pi, -, +, 65Prior sales_changei, -, +)66GAAP Proxy orý Non-GAAP 
variablei, -, +#7Non-GAAP- variablej,, +ýjt (15) 

where: 

Dependent Variable SG FE [SG FE (absolute); SG FE (signed)] 

SG FEi, (signed) Actual sales growth (I/B/E/S Sales,,, - I/B/E/S Sales, ) minus Sales growth 
forecast (Mean Consensus Sales Forecast for quarter t+J, issued in quarter t- 
Mean Consensus Sales Forecast for quarter t, issued in quarter t), all per share, 
scaled by stock price (adjusted for stock splits and dividends) two months before 
the end of quarter t, 

SG FEi, (absolute) Absolute value of SG FE (signed), 

Control Variables 
Prior-sales-changei, 

-, 
Difference between Sales, 

-, and SaleSt-2, scaled by stock price (adjusted for stock 
splits and dividends) two months before the end of quarter t- 1. 

The rest of the variables are as defined in equation (14). 

The dependent variable is measured as the difference between actual sales growth 

and forecasted sales growth. Actual sales growth is I/B/E/S sales for quarter t+I minus 

I/B/E/S sales for quarter t. Forecasted sales growth is the difference between the sales 

forecast for quarter t+I and the sales forecast for quarter t, both issued in quarter t. The 

sales growth forecast error (actual sales growth minus forecasted sales growth) is scaled 

by the number of shares outstanding at the end of quarter t-I and stock price two months 

before the end of quarter t. 
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I 1.4. Target price forecasts and non-GAAP indicators 

Target prices are analysts' forecasts of future firm value. Investors consider them to be 

valuable, as indicated by the significant price reactions documented around target price 

revisions (Brav and Lehavy, 2003; Asquith, Mikhail, and Au, 2005). Therefore, I 

supplement the above analysis by considering analysts' use of non-GAAP indicators in 

setting target prices. Bradshaw and Brown (2005) examine analysts' target price 

forecasting ability and document that 24 - 45% of analysts' target prices are met. They do 

not find evidence of analysts' persistent target-price forecasting abilities even for analysts 

who exhibit persistent skills in forecasting earnings. They also document that the 

likelihood of target prices being met (in the end or during the forecast horizon) varies 

systematically with certain market and firm characteristics, such as: distance between 

target and current stock price, stock price volatility, market return, past stock return, and 

firm size 49.1 use these characteristics as controls in examining the relation between non- 

GAAP variables and analysts' target price efficiency. I specify the following model: 

TP FEi, +4 ro + rPrice 
- momentumi, (t, 1-2) + r2Sizeit + r3TPIPit + r4Price_vari, (t,, t-2) 

+ r5Mkt_returni(t, t+4) + r6GAAP 
- 

Proxy-for_Non-GAAP-variableit-I 
+ r7Non-GAAP-variable it-, + Vit (16) 

where: 

Dependent Variable TP FE [TP FE (absolute); TP FE (signed)] 

TP FEU+4 (signed) Difference between actual price at the end of quarter t+4 and target price for 
quarter t+4, issued at the end of quarter t, scaled by price at the end of 
quarter t, 

TP FEj, +4 (absolute) Absolute value of TP FE (signed), 

Control Variables 
Price monzentum Cumulative raw return from the end of quarter t-2 to the end of quarter t, 
Sizei, Natural logarithm of market value (number of shares outstanding times stock 

price) at the end of quarter t, 
TP/Pil Ratio of target price to current price at the end of quarter t, 
Price- i, a r Proxy for stock price variability, measured as the coefficient of variance of 

end-of-month stock price from the end of quarter t-2 to the end of quarter t, 

49 They also show that target price forecast accuracy varies with firm-specific forecasting ability, and 
association with a large brokerage. Since I examine target price consensus I do not include these individual 
analyst characteristics as controls. 
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Mkt-return Q,, t+4) Value-weighted cumulative market return (excluding dividends) during the 
12-month target price forecast horizon (from the end of quarter t to the end of 
quarter t+4). 

The dependent variable in equation (16) is the target price forecast error measured 

as the difference between actual price in quarter t+4 and the target price for quarter t+4 

issued at the end of quarter t. It is scaled by price at the time of issuing the target price 

forecast. Following Bradshaw and Brown (2005) 1 include past raw return cumulated over 

the six months preceding the target price release, to control for the effect of price 

momentum. The distance between target price and current price, measured by the ratio of 

the two (TPIP), and price stock variability over the six months preceding the target price 

forecast (Price_var) are additional controls for the likelihood of achieving the target price. 

The value-weighted market return excluding dividends (Mkt-return), cumulated over the 

twelve months of the forecast horizon, is included to account for any expected abnon-nal 

movements of the market (Bradshaw and Brown, 2005). The natural logarithm of market 

value is included to control for Size. 

The presence of a statistically significant association between analyst forecast 

errors and non-GAAP indicators in equations (14), (15), and (16) indicates analysts' 

failure to fully consider the implications of these indicators for future earnings, revenues 

and prices. The absence of such association, however, could be attributed either to 

analysts' efficient use of the underlying information or to the lack of valuation relevance 

of the respective non-financial measure. In addition, when several non-financial measures 

are included simultaneously in the model, a given measure could lack significance because 

its information content is subsumed by the other variables in the model. Since each of the 

examined non-GAAP metrics is considered separately in analysts' reports, I first examine 

individually the association of each non-GAAP variable with analyst forecast errors. This 

is to assess how well analysts utilise each of the measures they cite in their reports, 
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regardless of whether the measures are correlated or not. In fact, Demers and Lev (2001) 

argue that analysts (covering firms from the Internet sector in particular) treat the various 

performance metrics as orthogonal and are seemingly unaware of the potentially 

confounding influence of the correlations between them. Hence, examining the individual 

association of each indicator with forecast errors would help evaluate analysts' 

consistency in interpreting non-GAAP measures. 

5.3.1.5. Analysts' forecasts and composite non-GAAP metrics 

In addition to examining the individual associations, I examine the collective predictive 

ability of the whole set of non-GAAP metrics for EPS, revenues and future prices above 

analysts' forecasts. Since some of these measures are highly correlated I synthesise the 

information from them by performing principal component analysis. The scoring 

coefficients of the primitive non-GAAP indicators for each composite measure are 

obtained after varimax rotation. The summary non-GAAP metrics are then used to 

estimate the following equations: 

EPS FEit a'o + a', Past 
- raW-retUMit-1 + Cý2 Prior-earnings_changei, 

-l + a"3BIPi, -] 
+ a'4Sizeit-I + Ly5Sales_growthit-I + d6 -YkGAAP - 

Proxy_for 
- 

Non-GAAP 

variablek, it-I + d7-yk Composite_Non-GAAP-measure k, it-I + E'it (17) 

SG FEj, 8'o + 8', Past 
- raw - returnit-I + )6'2Prior - earn ings-changei, l +)6'3Sizeit-I 

+, 8'4BIPit-l+, 8'5Prior sales-changeit-I +, 8'6EkGAAP-Proxy or Non- 
GAAP-variablek, it-l+, 8'7Ek Composite-Non-GAAP_measurek, it-l+ý'it(18) 

TP FEi, +4 )/o + )1, Price_momentumi, (tt-2) + Y2Sizeit + Y3TPIPit+ Y4Price_vari, (t,, t-2) 
_f -- 

" YWkt-returnip, 1+4)+ 
Y6 TkGAAP-Proxy or Non-GAAP variablek, it-] 

" Y7 
-yk Composite-Non-GAAP-Measurek, it-]+ Wit (19) 

where: 
Composite-Non-GAAP-measure Obtained from principal component analysis of the set of non-GAAP 

measures: Accost (D), ARPU (D), Churn, Market-Share (non-GAAP), 
MOU, and N of sub. (D). The scoring coefficients of each primitive non- 
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GAAP indicator for the composite measures are obtained after varimax 
rotation. 

The rest of the variables are as defined in equations (14), (15), and (16). 

5.3.1.6. Estimation approach 

To control for outliers I winsorise all explanatory variables at the top and bottom 1% of 

the distribution. Winsorisation at the 5% level is also applied as a sensitivity check. I 

estimate the regressions with pooled cross-sectional time-series data. I include year 

indicator variables to control for time fixed effects. Quarterly time effects are also used to 

check the robustness of the results. The standard errors of the coefficient estimates are 

adjusted for panel-level heteroscedasticity (White's t-statistics) and non-independence of 

time-series observations (clustering by fin-n). Finally, since the results of small samples 

are more susceptible to the effects of influential observations, I calculate the studentised 

residuals and remove observations with residuals greater than 2.5. 

Customer acquisition cost and ARPU are the only two variables that are financial 

in character. They are converted on a per unit basis where the unit is subscriber. Since the 

dependent variable in each regression is also on a per unit basis (per share) and is 

additionally deflated by stock price, I scale customer acquisition cost and ARPU by stock 

price . 
50 For comparability I deflate their corresponding GAAP proxies (SGAISales and 

ATO) by stock price as well. The rest of the non-GAAP variables and their proxies, except 

the number of subscribers and its control (Total assets) are ratios and are therefore not 

deflated. The number of subscribers and total assets are both scaled by number of shares 

outstanding at the end of quarter t-I and stock price at the time of issuing the forecast. 

Alternatively, I also use the logs of number of subscribers and total assets. 51 

50 The notation for ARPU and Ac-cost (N of sub. ) scaled by price (market value) is ARPU (D) and Ac 
- cost 

(D) (N of sub. (D)). For brevity, in the discussion of the results I refer to ARPU (D), Ac_cost (D), and N of 
sub. (D) as ARPU, Ac-cost, and Nof sub, respectively. 
51 All robustness checks yield qualitatively similar results with regard to the main variables of interest. 
Therefore, in the empirical section I discuss only the results from the primary estimation approach. 
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12. Empirical results 

5.3.2.1. Descriptive statistics 

The descriptive statistics on analysts' forecasts, presented in the first section of Table 20, 

reveal an average (median) consensus EPS forecast bias (signed error), over all quarters, 

of 0.013 (0.000). Sales growth forecasts tend to be positively skewed with a mean 

(median) forecast bias of 0.003 (0.002). This suggests analysts tend to underestimate 

revenue growth of wireless firms. It is consistent with the findings of Trueman et al. 

(2001) who document similar evidence for another high-growth industry sector - 

Internet 52 
. Target price forecasts are optimistically biased with a mean (median) signed 

forecast error of -0.642 (-0.799). Bradshaw and Brown (2005) conjecture that analysts 

may exhibit deliberate optimism in forecasting target prices since their target price 

forecast accuracy, unlike earnings forecast accuracy, is not related to compensation or job 

tenure. Consistent with this argument, analysts' (mean and median) error in forecasting 

target prices (1.415 and 1.023) is much higher than that for EPS (0.035 and 0.004) and 

sales growth (0.013 and 0.006). 

52 Trueman et al. (2001) consider several explanations for the documented underestimation of revenues. 
These include: upward revenue management by Internet firms to beat analysts' forecasts; analysts' 
deliberate biasing of revenue forecasts downwards in order to cause positive revenue surprises, which boost 

stock price upward; and analysts' inability to properly interpret available data for high-growth firms. 
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Table 20: Descriptive Statistics for the Period 1997-2004 

Variable N Mean Median Std dev Min Max 

Analyst Forecast Variables 

EPS FE (signed) 467 0.013 0.000 0.225 -1.045 3.906 
EPS FE (absolute) 467 0.035 0.004 0.223 0.000 3.906 
SG FE (signed) 190 0.003 0.002 0.027 -0.099 0.192 
SG FE (absolute) 190 0.013 0.006 0.023 0.000 0.192 
TP FE (signed) 265 -0.642 -0.799 1.895 -6.779 11.10 
TP FE (absolute) 265 1.415 1.023 1.413 0.011 11.10 
TPIP 265 1.98 1.58 1.22 0.12 8.46 

Non-GAAP Performance Measures 

N of sub. ('000) 467 3,533 1,147 5,655 10 33,647 
ARPU 455 49 50 15 11 86 
Ac-cost 419 362 369 133 28 752 
Minutes of use 344 380 363 220 66 1,160 
Churn rate (%) 441 2.4 2.2 0.8 1.1 5.6 
Market-Share (%) 468 9 3 14 0.1 79 

Financial Variables 
EPS (scaled by price) 466 -0.32 -0.02 2.87 -54.2 3.46 
Sales (m) 466 630.0 192.4 976.8 1.58 4,374 
Stock Price 466 24.8 17.6 23.6 0.10 148.3 
Raw Return (%) 467 2.50 -1.00 41.0 -91.0 361 
BIP 466 0.41 24.2 6.02 -55.7 87.9 
N of analysts following 467 8 7 6 10 34 
MV(M) 467 5,827 1,694 9,929 4.16 62,638 
Sales-growth 463 0.65 0.25 2.56 -1.00 43.6 
Price-var 258 2.96 1.72 3.85 0.15 34.1 

GAAP Proxy Variables 
Total assets (m) 467 6,190 1,835 9,825 61.71 47,876 
SGA 467 216.9 68.8 318.5 3.30 1,489 
SGAISales 441 0.478 0.363 0.455 0.103 4.50 
Adv-Int 467 0.04 0.00 0.07 0.00 0.38 
Market-share ((7c) 467 4.34 0.05 13.1 0.00 100 
A TO 467 0.11 0.10 0.06 0.00 0.46 
GM 491 1.13 0.99 1.02 -0.75 5.75 

Analyst Forecast Variables 
EPS FE (signed) IfB/E/S EPS for quarter t minus mean consensus EPS forecast 

for quarter t, scaled by stock price (adjusted for stock splits and 
dividends) two months before the end of quarter t, 

EPS FE (absolute) Absolute value of EPS FE (signed), 
SG FE (signed) Actual sales growth J/B/E/S Sales,,, - I/B/E/S Sales, ) minus 

Sales growth forecast (Mean Consensus Sales Forecast for 
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quarter t+], issued in quarter t- Mean Consensus Sales 
Forecast for quarter t, issued in quarter t), all per share, scaled 
by stock price (adjusted for stock splits and dividends) two 
months before the end of quarter t, 

SG FE (absolute) Absolute value of SG FE (signed), 
TP FE (signed) Difference between actual price at the end of quarter t+4 and 

target price for quarter t+4, issued at the end of quarter t, scaled 
by price at the end of quarter t, 

TP FE (absolute) Absolute value of TP FE (signed). 

Non-GAAP Performance Indicators 
N of sub. Total number of subscribers per company, 
ARPU Average revenue per user, 
Ac-cost Cost of customer acquisition per subscriber, 
MOU Minutes of use per subscriber, 
Churn Number of customers leaving the network in relation to its 

subscriber base, 
Market-share (non-GAAP) Number of subscribers per company divided by the total 

number of subscribers in a given market, 
Financial Variables 
EPS Earnings per share scaled by stock price at the end of quarter, 
Sales Total sales, 
Stock Price Stock price at the end of quarter, adjusted for stock splits and 

dividends, 
Raw Return Quarterly raw return starting from two months before the end 

of quarter t-I and ending two months before the end of quarter 
t' 

BIP Book value per share as of end of quarter t-1 divided by stock 
price two months before the end of quarter t, 

N of analysts following Number of analysts that have issued a an EPS forecast for a 
given quarter, 

MV Market value, number of shares outstanding as of end of quarter 
t-I multiplied by stock price, measured two months before the 
end of quarter t, 

Sales-growth Difference between Sales, 
-, and SaleSt-2 divided by SaleSt-2, 

TPIP Ratio of target price to current price at the time of making the 
forecast (end of quarter t), 

Price-var Proxy for stock price variability, measured as the standard error 
of end-of-month stock price from end of quarter t-2 to end of 
quarter t, 

GAAP Proxy Variables 
SGA Selling, general and administrative expenses, 
SGA/Sales Ratio of SGA to sales, 
Adv-Int Ratio of advertising expense to sales measured for the last year 

preceding the forecast, 
Market-share (GAAP) Ratio of firm sales to sum of industry sales, calculated for each 

country and quarter, 
ATO Asset turnover- ratio of sales to total assets, measured for 

quarter t-1, 
GM Gross margin - ratio of gross profit (sales minus cost of sales) 

to sales, 
TA Total assets. 

The descriptive statistics of the non-GAAP performance metrics in the second 

section of Table 20 reveal that the number of subscribers varies from as few as ten- 
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thousand reported by Aerial Communications (US) in the first quarter of 1997 to a high of 

33.6 million reported by America Movil (Mexico) in the last quarter of 2003 with a mean 

(median) of 3.5 (1.1) million. Such a wide range is also present for Market-share (non- 

GAAP), which has an average of 9% but varies from less than 1% for Omnipoint (US) in 

1997 to 79% for Tele Cellular (Brazil) in 1999. This reflects the different structures of the 

markets in which the sample firms operate. The Brazilian cellular market is characterised 

by licensing on a regional basis with two or three service providers allocated to each 

region. In contrast, the US market was very fragmented in the beginning of the sample 

period although it has been undergoing substantial merger and acquisition activity in 

recent years. Cost of customer acquisition ranges from a low of $28 spent on a new 

customer to a high of $752, with a mean (median) of $ 362 ($369). MOU and ARPU also 

exhibit high variation due to differences in packages offered to subscribers within and 

across different countries. The average monthly percentage of customers leaving a 

network is 2.4%, suggesting an annual average of 30% subscriber turnover between 

cellular providers. 

The last two sections in Table 20 present descriptive statistics of financial 

variables. Wireless firms are on average loss-making, as indicated by a negative mean 

(median) EPS of -0.32 (-0.02). However, they seem to be profitable at a more 

fundamental level. Gross margin is positively skewed with a mean (median) of 1.13 

(0.99). The predominantly negative bottom-line earnings are likely attributed to the 

substantial SGA expenses (mean 216.9; median 68.8) relative to sales (mean 630; median 

192.4). SGA is where all expenses related to customer acquisition and market expansion 

are reported. Prior literature shows that wireless fin-ns' SGA (Amir and Lev, 1996), and 

customer acquisition costs in particular, are significantly associated with stock prices and 
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returns albeit recorded as expenses in the P&L. As a result market capitalization is 

substantial, with a mean (median) of 5,827 (1,694) million. 

Table 21 presents univariate correlation coefficients. Panel A presents correlations 

between analysts' forecast characteristics and the non-GAAP variables. Customer 

acquisition expenditure, subscriber revenue, minutes of use, and the total number of 

subscribers exhibit significant and positive Pearson correlation with both forecast bias and 

accuracy related to EPS, sales growth, and target prices. Spean-nan correlations are similar 

but of smaller magnitude, which is most probably due to outlier observations. Churn and 

Market-share (non-GAAP) exhibit weaker correlation with some of the forecast variables. 

Overall, the evidence from the univariate correlations suggests that analysts either do not 

consider or fail to fully assess the information conveyed by most non-GAAP indicators. 

Panels B, C, and D of Table 21 present the correlations between forecast characteristics 

and financial items (control variables), included respectively in equations (14), (15), and 

(16). The correlations among the control variables, included in more than one regression, 

vary across different panels due to the different number of observations for calculating the 

correlation coefficients. 
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5.3.2.2. GAAP proxies and non-GAAP indicators 

Table 22 presents evidence on the common information content of the non-GAAP 

indicators and their GAAP proxies, constructed from data in the financial statements. The 

univariate correlations show the following: the number of subscribers is highly (and 

significantly) correlated with both total assets (Spearman/Pearson 0.831/0.808) and total 

revenue (Spearman/Pearson 0.977/0.987). Total subscriber revenue, derived by the 

multiplication of ARPU and the number of subscribers, also exhibits an extremely high 

correlation with total (GAAP) sales. This is explained by the fact that most wireless fin-ns' 

revenues come from subscriber services. The same high correlation is present between the 

total customer acquisition expenditure (customer acquisition cost multiplied by N of sub. ) 

and SGA expense, implying that SGA include primarily expenses for customer acquisition. 

Not without reason, the average revenue per user and acquisition cost per 

customer are very important performance measures in the wireless industry. Despite the 

high associations between these variables and their GAAP proxies at the company level 

(total subscriber revenue, total customer acquisition expenditure), the correlation between 

ARPU (Ac_cost) and ATO (SGAISales), at the unit level, is of much smaller magnitude. 

The correlation between ATO and ARPU is negative. ATO measures sales generated from 

each unit of total assets and is an overall efficiency indicator. Given that profit margins are 

predominantly negative, an increase in sales per unit of assets may lead to inflation of 

negative earnings and shareholders' losses. ARPU, however, measures the company's 

efficiency in generating sales from each subscriber. Since wireless companies are 

profitable at a more fundamental level (as indicated by their positive gross margins, which 

are essentially the difference between ARPU and Ac_cost), higher ARPU seems to be 

associated with higher profitability and hence gains to shareholders. Despite the negative 

correlation between ATO and ARPU I still use them as GAAP and non-GAAP 
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counterparts because ATO is the most intuitive proxy for ARPU, and because the 

association between them is of comparable magnitude to that of the other variable pairs. 

The best out of the three proxy variables for MOU (Adv_Int, ATO, and GM) is 

Adv-Int. Its coefficient of correlation (Spearman/Pearson) with MOU is 0.39/0.29. The 

best GAAP proxy for the chum rate is ATO as indicated by a correlation coefficient of - 

182/-0.220. The information content of Market-Share (non-GAAP) is the most highly 

overlapped with that of its GAAP proxy relative to the other non-GAAP variables. The 

correlation coefficient (Spearman/Pearson) between them is 0.927/0.512. 

Overall, the evidence on the relation between the non-GAAP indicators and their 

GAAP proxies suggests non-GAAP measures of performance have a lot of incremental 

content. Nevertheless, the two sets of performance measures have a certain degree of 

information overlap, as indicated by the significant correlation coefficients. Therefore, in 

the tests that follow I include the GAAP proxies to isolate the incremental information in 

the non-GAAP items. 

5.3.2.3. EPS forecasts and non-GAAP indicators 

Table 23 presents the results from the estimation of equation (14). Panel A (B) presents 

the regression results with absolute (signed) EPS forecast error as the dependent variable. 

There are two columns for each non-GAAP variable. The first shows results from a 

regression of forecast error on the control variables and a non-GAAP measure only. The 

results in the second column are from estimating the regression with all of the above 

variables and a GAAP proxy as well. The regressions with MOU and Churn are estimated 

with all three GAAP controls (ATO, GM, and Adv-Int) but only those with the best 

empirical proxy (from Table 23: ATO for Churn and Adv-Int for MOLO are tabulated. 
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The results in Panel A indicate that in all specifications, EPS forecasts tend to be 

more accurate for companies with higher past raw returns and larger size. This is 

consistent with greater forecast accuracy for bigger and more profitable companies and is 

attributed to the greater transparency and availability of information about them. Analysts' 

forecasts tend to be less accurate for firms with a larger change in previous quarter 

earnings. This is in line with evidence from Brown, Richardson, and Schwager (1987) and 

implies that earnings for companies with high earnings fluctuations are more difficult to 

predict. Firms with higher growth opportunities, measured by BIP, are characterised by 

more accurate forecasts. This contradicts the conjecture that analysts experience greater 

difficulty in understanding data for high-growth firms (see footnote 52). Since the non- 

GAAP variables included in the model capture industry-specific growth opportunities 

(e. g., Ac-Cost reflects the company's potential for generating future revenues), the positive 

incremental relation between forecast errors and BIP may reflect analysts' greater 

coverage and effort for intangible-intensive growth firms (Barth et aL, 2001). 

All the non-GAAP variables except non-GAAP Market-share (Ac_cost, ARPU, 

Churn, MOU, and N of sub. ) contribute to higher forecast inaccuracy as indicated by their 

positive and significant association with absolute forecast errors. Relative to the 

parsimonious model, which includes only the general control variables (untabulated), the 

addition of Ac-cost causes a 42% increase in R-sq. The inclusion of ARPU (N of sub. ) to 

the basic model contributes to an increase in R-sq. of approximately 20% (35%). The 

explanatory power of MOU and Churn in terms of incremental R-sq. is more modest and 

amounts to less than 10 %. Market-share is the only non-GAAP variable that is not 

significantly associated with forecast inaccuracy. This result implies that it is either fully 

incorporated in analysts' forecasts or is not relevant for predicting earnings. The evidence 

from Chapter 4 reveals that market share has a significantly negative association with 

165 



future (four and eight quarters ahead) operating profit but no relation to current operating 

profit suggesting that it is not relevant for predicting next-quarter earnings per share. 

The association between the absolute forecast errors and the non-GAAP variables, 

which are statistically significant on a stand-alone basis, is robust to the inclusion of their 

GAAP proxies. Advertising intensity, being a financial measure of intangible intensity, 

seems to reduce forecast inaccuracy. This is the opposite of the results documented by Gu 

and Wang (2005). Their measure of intangible intensity with relation to advertising, 

however, is defined as the deviation from the industry norm. The implication is that 

above-average intangible-intensity reflects highly idiosyncratic and innovative-fin-n 

activities, which complicates the task of analysts in forecasting the performance of these 

firms. In the current setting, advertising intensity is not adjusted for the i ndu stry- average. 

Furthermore, most non-GAAP variables, which are idiosyncratic non-financial measures 

of intangible intensity, display a positive association with forecast errors. This suggests 

that the firm-specific information complexity of intangible assets is more likely captured 

by the non-GAAP measures than by the advertising intensity. It is also possible that 

analysts systematically place less weight on the implications of non-GAAP measures 

relative to their GAAP counterparts due to perceived differences in quality. Finally, the 

negative coefficient on Adv-Int is consistent with higher forecast accuracy due to 

increased attention and effort on the part of analysts to firms with a greater amount of 

intangibles assets (Barth et al., 2001). The coefficients of the non-GAAP variables appear 

much smaller relative to the coefficients of the GAAP proxies. This is attributed to the 

difference in scale: mean (median) Ac-cost is 362 (369) while mean (median) SGAISales 

ratio is 0.48 (0.36) as revealed in Table 20. The variation in coefficient magnitude among 

the non-GAAP variables themselves is due to different deflation: Ac-cost and ARPU (N of 

sub. ) are (is) scaled by price (market value) and the rest are per subscriber. 
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Panel B of Table 23 presents the regression results with signed forecast error (bias) 

as the dependent variable. The negative and statistically significant coefficients on 

Past-raw-return in most regression specifications indicate that analysts over-react to prior 

stock price performance and predict systematically higher eamings than the actual 

realisations. This is consistent with evidence from Abarbanell (1991) indicating that 

analysts' forecasts fail to reflect fully the information in prior price movements, and also 

exhibit a systematic upward bias. The association between Prior-earnings-change and 

analyst forecast bias is positive and in line with the findings of Abarbanell and Bernard 

(1992). It is, however, insignificant in all specifications. In an alternative regression, 

where finn effects are included instead of clustering by firm (untabulated), this variable is 

significant in most of the regression equations. This implies that its lack of significance in 

Table 23, Panel B, is most likely due to the limited power of the test, arising from the 

small number of observations. The same applies to Sales-growth, which is statistically 

significant only in the last two specifications. The results further indicate that analysts of 

wireless firms tend to over-react to growth opportunities (BIP), which is consistent with 

the findings of Frankel and Lee (1998). As in Panel A, most non-GAAP variables (except 

Market-share (non-GAAP) and MOM exhibit positive and significant association with 

signed forecast errors and similarly contribute to a considerable increase in R-sq. s relative 

to the basic specification without non-GAAP variables. Relative to the basic model with 

general control variables only, the inclusion of Ac_cost, ARPU, and N of sub. brings an R- 

sq. increase of 69%, 51%, and 40% respectively. The positive coefficients on Ac-cost, 

ARPU, N of sub. and Churn imply that financial analysts tend to under-utilise the 

implications of these perfon-nance indicators. SGAIsales, scaled by price, is the only 

significant GAAP variable. Its coefficient is negative, indicating analysts' over-reaction to 

it. Given the considerable correlation between Ac-cost and its GAAP proxy, this finding 

169 



suggests that analysts may be persistently placing less weight on the implications of non- 

audited performance measures due to ambiguity and difficulty in their interpretation. 53 

5.12.4. Sales growth forecasts and non-GAAP indicators 

Table 24 reveals the results from the estimation of equation (15). The sales growth 

forecast accuracy increases in past stock returns, size, and book-to-market ratio, as 

indicated by the negative and significant coefficients on these variables. These findings 

are consistent with the results from Table 23 where the same variables were shown to have 

a similar effect on EPS forecast accuracy. When included on a stand-alone basis, all non- 

GAAP variables, except market share, exhibit a positive and significant association with 

forecast inaccuracy. The relation is robust to the inclusion of their respective GAAP 

proxies. The coefficient on Market-share (non-GAAP) is positive and statistically 

significant in the specification that includes its GAAP control. The latter is also significant 

although with a negative sign. The difference in coefficient signs of the GAAP and the 

non-GAAP market share is similar to that of MOU and Adv-Int in Table 23, Panel A. Its 

interpretation is that the non-GAAP market share, defined as the firm's subscriber base 

relative to that of the market, is most likely a better measure of the idiosyncratic 

investment in intangible assets than its GAAP counterpart, which represents the firm's 

sales relative to those of its industry. The greater information complexity inherent in the 

fon-ner makes future sales growth harder to forecast and, hence, increases forecast 

inaccuracy. 

53 SGAISales exhibits a negative association with the sales growth forecast error even when the regression is 
estimated without Ac-cost, which rules out the possibility that the negative sign is due to collinearity 
between the two variables. The condition indices for the variables included in the regression are also within 
acceptable norms (less than 10). 
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The results on analysts' bias (Table 24, Panel B) indicate that in forecasting sales 

growth analysts' under-react to Ac_cost, ARPU, Churn, Market-Share (non-GAAP), and N 

of sub. Only MOU is not significantly associated with forecast bias. These findings are 

generally consistent with those from the regressions with EPS forecast error. The results 

also indicate over-reaction to past sales growth, which may be attributed to the over- 

emphasis of sales growth for high-technology loss-making firms. Although significant in 

only half of the regression specifications, the negative coefficients on Size and 

Past-raw-return provide some evidence that analysts tend to issue more optimistic 

forecasts for larger firms and for finns that have experienced good stock price 

performance in the previous quarter. The coefficients on BIP ratio and 

Prior-eamings-change are insignificant. 

5.3.2.5. Target price forecasts and non-GAAP indicators 

Table 25 presents the results from the regressions of target-price forecast error on non- 

GAAP variables, GAAP proxies and control variables. The coefficient on TPIP is positive 

and highly significant in all specifications, which is consistent with the findings of 

Bradshaw and Brown (2005). Its interpretation is that the higher the difference between 

the forecasted target price and the current price at the time of the forecast, the less likely it 

is that the end-of-forecast-horizon actual price will meet the target price. Hence, forecast 

inaccuracy increases with TPIP. Target price forecast inaccuracy also increases with stock 

price variability. This is contrary to expectations that the prices of more volatile stocks are 

more likely to reach target levels. Forecast accuracy, however, as defined here, depends on 

target prices reaching actual prices at the end rather than during the forecast period. This 

implies that even if target price levels are reached during the forecast horizon as a result of 

stock price volatility, the forecast error at the end of it may still be high. Target price 
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forecast accuracy also decreases with Size, which reflects the availability of more 

information and better forecasting skills for larger firms. When included on a stand-alone 

basis (without GAAP proxies), all non-GAAP variables except ARPU and MOU have 

positive and significant coefficients. After GAAP proxies are included, none of which 

except ATO (D) are statistically significant, all of the non-financial performance measures 

except MOU still exhibit positive and significant association with forecast inaccuracy. 

These results are similar to the findings on forecast in/accuracy with respect to EPS and 

Sales_growth (Tables 23 and 24, Panels B) and suggest that the errors in analysts' 

forecasts are systematically higher for firms with high intangible investments as captured 

by the vector of non-financial performance measures. 

Panel B of Table 25 presents evidence on analysts' bias in setting target prices. As 

in Panel A, the variable with the most significant explanatory power is TPIP. Since TPIP 

measures analyst optimism, its negative coefficient means that more optimistic analysts 

produce more (upwardly) biased forecasts. Mkt-return has a positive and significant 

coefficient in all specifications. It signifies that a general appreciation (depreciation) of the 

market renders analysts' target price forecasts less (more) optimistic. From the non-GAAP 

variables, those with statistically significant coefficients are Ac-cost, ARPU, 

Market-share (non-GAAP), and N of sub. They all display a positive association with 

forecast errors, suggesting that they bias analysts' target price forecasts downwards. 

SGAIsales has a negative coefficient, which is consistent with the SGAISales coefficient in 

Panel B, Table 23. 

In summary, the results in Tables 23 to 25 suggest that analysts' forecast accuracy 

decreases in intangible intensity, measured by the vector of non-financial performance 

indicators. This reflects the greater difficulty in forecasting the performance of firms with 

high information complexity. Interestingly, the fundamentals constructed from GAAP- 
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regulated data as proxies for the non-financial performance metrics, exhibit a considerably 

different relationship to absolute forecast errors. They are largely insignificant and when 

significant, they tend to reduce forecast accuracy. The interpretation of these findings is 

that the non-GAAP metrics capture idiosyncratic investments in intangible assets that 

complicate the forecasting task whereas their GAAP proxies, being more standardised and 

universally applicable, reflect the overall level of intangible intensity. The latter has been 

documented as invoking greater effort and attention on the part of analysts, which may 

explain the negative association of some of the GAAP proxies with forecast inaccuracy. 

The results also indicate that analysts tend to under-utilise information from most non- 

financial performance measures, which biases their forecasts downwards. In line with the 

results on forecast accuracy, non-GAAP metrics and GAAP fundamentals exhibit 

differential effects on forecast bias. When significant, the GAAP proxies, such as 

SGAISales, seem to bias analysts' forecasts upward. These findings are consistent with 

analysts' differential treatment of regulated versus non-standardised measures of 

intangibles. 

Table 26: Regressions of Analyst Forecast Errors on Composite Non-GAAP 
Measures and Control Variables 

Panel A: Scorina coefficients for orthoizonal varimax rotation 
Primary non-GAAP 
variables 

Customer 
sophistication 

Customer 
loyalty 

Competitive 
position 

Subscriber 
base 

Ac_cost (D) 0.6767 0.0299 -0.0591 0.0547 
ARPU (D) 0.6771 0.0610 -0.0468 0.0313 
Churn 0.1043 0.8320 0.1741 -0.1299 
Market-share (non-GAAP) -0.0674 0.1058 0.8815 0.0943 
MOU -0.2594 0.5382 -0.4284 0.2620 
N of sub. (D) 0.0313 -0.0489 0.0594 0.9495 
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5.3.2.6. Analysts' forecasts and composite non-GAAP metrics 

Table 26 presents the results from the estimation of equations (17), (18), and (19) that 

include composite non-GAAP metrics. The principal component analysis of the vector 

reduces the dimensionality of the data set and yields four composite measures. The 

scoring coefficients of each of these measures are presented in Panel A of Table 26. They 

are obtained from orthogonal varimax rotation. The total variance explained by the rotated 

components is the same as the variance explained by the unrotated principal components 

but is distributed differently among the components. The latter are more easily 

interpretable because two of the components are extracted almost entirely from two of the 

original metrics (market share and number of subscribers) and the other two components 

are obtained respectively from pairs of the original non-GAAP indicators (Ac-cost and 

ARPU, and MOU and Churn). This is not the case with the unrotated principal 

components; they represent linear combinations of almost all the primary variables, which 

obscures the correspondence between the original and the composite non-GAAP 

measures. 

The results in Panel A reveal that the first factor loads most heavily on Ac-cost and 

ARPU. A high customer acquisition cost implies that companies provide incentives to 

subscribers to join their network. These include hand-set subsidies, and free minutes. In 

such an environment the service provided to customers involves more advanced solutions, 

for example, GPRS, and photo messaging, and therefore average revenue per user is high. 

I label this factor Customer-sophistication. The second component loads mostly on chum 

rate and minutes of use. Minutes of use (MOU) reflects the intensity of mobile use 

whereas chum rate is an inverse measure of customer loyalty. Heavy mobile telephony 

usage is a sign of mature wireless markets where competition is high and customer 

turnover between networks is considerable. Both of these primary measures are 
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determinants of Customerjoyalty to a given network. The third composite measure is 

derived primarily from market share. High values of this factor are consistent with 

companies having a competitive edge on the market. Therefore, this factor is labelled 

Competitive-position. Finally, the fourth component loads most heavily on the number of 

subscribers and partly on minutes of use. Hence, its name is Subscriber base. 

Panel B of Table 26 presents the results from the estimation of equation (17). The 

results in the upper (lower) part of the panel are from the regression with an absolute 

(signed) EPS forecast error as the dependent variable. Two of the four composite non- 

GAAP measures - Customer-sophistication and Subscriber-base - exhibit a positive and 

significant association with the signed forecast error. This is consistent with the signs and 

significance of Ac-cost, ARPU, and N of sub. in the individual regressions presented in 

Table 23, Panel A. To the extent that Churn scores in the Customer-sophistication 

component, these results are also in line with the significance of Churn in the stand-alone 

specification. MOU also preserves its significance from the individual regressions because 

it scores (though with a much smaller coefficient than N of sub. ) in the Subscriber-base 

component, which is significantly associated with forecast accuracy. The market share 

variable, which constitutes the basis for the Competitive-position component, is 

significant neither in the individual nor in the collective regressions. The 

Customer-loyalty component is not significantly associated with the EPS forecast 

inaccuracy, which means that the significance of its underlying primary variables - Churn 

and MOU - in the individual regressions (Table 23, Panel A) derives mostly from their 

complementarity with Ac-cost and ARPU, and N of sub. respectively. This is reflected in 

the statistically significant coefficients of the Customer-sophistication and 

Subscriber-base components. The magnitude of the composite measure coefficient 

estimates changes significantly in the collective regression relative to the individual 
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regressions. The reason is that the coefficient estimates depend on the scale of the 

respective dependent variable. Since the principal components are combinations of the 

primary variables, their scale differs from that of the individual non-GAAP measures. A 

comparison between the stand-alone and the collective regressions also indicates that 

including all four composite measures increases the adjusted R-sq. to 0.74. The highest 

adjusted R-sq from the individual regressions is 0.5 1, suggesting each non-GAAP measure 

has an incremental contribution to explaining forecast inaccuracy in the collective 

regressions. 

The inclusion of the general control variables and all the GAAP proxies in the 

collective regression causes certain control variables (Past-raw_return, 

Prior-earnings-change, and Size) to lose their significance. The coefficient on BIP is 

negative and significant, consistent with its accuracy increasing effect documented in 

Table 23, Panel A. SGAISales and ATO are negatively associated with forecast inaccuracy, 

which is in line with the previously documented negative signs on certain GAAP 

fundamentals (SGAIsales, Adv-Int, Market-share (GAAP)). The lower part of Panel B 

presents the forecast bias results from the estimation of equation (17). The same 

composite non-GAAP measures that contribute to an increase in forecast inaccuracy also 

bias analysts' forecasts downward, confirming the earlier documented analysts' under- 

reaction. Consistent with the findings from the individual regressions, SGAISales is 

negatively and significantly associated with forecast bias, suggesting analysts' over- 

reaction. 

Panels C and D of Table 26 present the results from the regressions of sales growth 

and target price forecast characteristics on the GAAP and composite non-GAAP variables. 

The non-financial performance measures preserve the significance and direction of their 

association with forecast bias and accuracy from the stand-alone regressions. All four 
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principal components contribute to increasing sales-growth forecast inaccuracy and all of 

them except Customer-loyalty are positively and significantly associated with sales- 

growth forecast bias and target-price forecast inaccuracy and bias. The lack of significance 

of Customer-loyalty is consistent with the non-significance of MOU and the varying 

significance of Churn in the stand-alone regressions. The coefficient estimates of the 

general and specific GAAP control variables generally preserve their sign and 

significance. 

Overall, the results from the regressions of analyst forecast characteristics on the 

composite non-GAAP measures reveal that the contribution of each non-GAAP metric to 

the analysts' forecast error, documented in the individual regressions, is generally 

preserved in the collective regressions, which include the four principal components. 

Whereas the individual regressions showed that analysts consistently under-utilise 

information from all the financial performance measures, regardless of whether they are 

correlated or not, the collective regression results indicate that most of these measures 

have an incremental information content, which increases infon-nation complexity and 

further complicates the task of forecasting future performance. 

5.4. Evidence on the relevance of analysts' forecast errors 

The empirical results discussed so far point to analysts' systematic under-reaction to non- 

financial information. To investigate the economic relevance of the documented 

forecasting patterns, I augment the analysis by examining investors' assessment of non- 

GAAP indicators. Finding that investors price non-financial inforination in an unbiased 

manner would suggest that they discount analysts' deviations from optimal forecastS. 54 

This would mean that analysts' forecast errors are not related to any wealth effects. 

54 Analysts' incentives for issuing sub-optimal forecasts could be related to factors such as remuneration, 
access to management information, and investment-banking business. (Lin and McNichols, 1998; Francis 

and Philbrick, 1993; etc. ). 
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Alternatively, investors may also be unable to assess correctly the leading indicators' 

contribution for future earnings. This could be because their capital allocation decisions 

are influenced by analysts' forecasts. It could also be the case that both analysts and 

investors have difficulty understanding non-financial performance measures due to 

concerns about their quality (lack of standardisation in measurement, presentation, etc. ) or 

their limited ability to interpret data for high-growth firms (Trueman et al., 2001). 

In order to provide some insight on the issues discussed I examine the returns to a 

hedge investment strategy based first on analysts' forecasts of EPS, sales growth, and 

target prices and second, on non-GAAP indicators. If investors rely completely on 

information from analysts' reports, there should exist no abnormal returns to a strategy 

based on analysts' forecasts. Accordingly, I expect zero abnonnal returns to a strategy 

based on non-GAAP indicators if investors correctly incorporate their future performance 

implications into stock prices. 

I examine the future returns to investing long (short) in finns with high (low) 

analysts' forecasts and non-GAAP indicators. I perform a time-series asset-pricing test as 

in, for example, Fama and French (1993), and Chordia and Shivakumar (2005). In the 

beginning of months t+2, t+3 and t+4 after the end of quarter t, I sort firms into three 

portfolios each quarter, based on the magnitude of the most recent analyst forecast or non- 

GAAP variable. Firms with the lowest (highest) magnitude are placed in the first (third) 

portfolio. I allow for one month between the quarter end and the first portfolio-formation 

month, in order to make the strategy implementable. 55 Portfolio returns for each month are 

calculated by equally weighting all the firms in the portfolio. This procedure yields a 

series of 93 monthly returns for each portfolio. The time-series returns to portfolios sorted 

55 Since some firms might announce results later than one month after the quarter end, I replicate the results 
with returns for months t+ 1, t+2, and t+3 and also for months t+3, t+4, and t+5. All results are robust to the 
alternative portfolio formation months. 
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on sales growth and target price forecasts are 72 and 66 respectively due to smaller 

numbers of available observations. The average excess returns for each portfolio are then 

obtained by subtracting the average risk-free rate from each monthly portfolio return. I 

regress the average monthly portfolio-excess-returris on the three (monthly) Fama-French 

factors - Mkt-Rf, SMB, and HML. 56 

Rp', - Rf, = ap +)t3p (Mkt, - Rf, ) + sp SMB, + hp HML, + ep', 

where: 

(20) 

Rp, Monthly portfolio return, starting from one-, two-, and three months after the end 
of quarter t, 

Rp One month Treasury bill rate - monthly, 
Mkt, - Rf, SMB, HML, Fama-French factors - monthly. 

I perform a time-series estimation of equation (20) for each of the three portfolios and a 

fourth portfolio, which represents a zero-investment portfolio: long in portfolio 3 and short 

in portfolio 1. The significance of the intercept for each portfolio indicates abnon-nal 

returns, unexplained by the three-factor model. 

The results from the time-series asset-pricing test are presented in Table 27, Panel 

A. They reveal that a hedge portfolio long (short) in firms with the highest (lowest) 

customer acquisition cost generates positive and statistically significant returns. Sorting 

firms on ARPU earns positive abnormal returns of similar magnitude. Both Ac_cost and 

ARPU returns are attributed to the long position. This suggests that investing heavily in 

customer acquisition and generating high revenue per subscriber contributes to an increase 

in future earnings. 

56 1 obtain the Mkt, Rf, SMB, and HML monthly factors from the website of Kenneth French: 
http: //mba. tuck. dartmouth-edu/pap-es/faculty/ken. french/data library. html 
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This contribution, however, seems to be incompletely incorporated in stock prices. The 

only other non-GAAP indicator that earns abnormal returns when used as a basis for 

strategy formation is the number of subscribers. The returns are negative, which implies 

that firins with a very large subscriber base have lower opportunities for further growth 

(Amir and Lev, 1996). Therefore, the size of the subscriber base has a negative association 

with future performance and this is not fully accounted for by investors. Sorting firms on 

the rest of the non-GAAP variables (MOU, Churn, and Market-Share (non-GAAP)) 

generates returns that are indistinguishable from zero. This is most likely due to their 

weaker association with future performance as indicated by their inconsistent significance 

in the analyst forecast tests. None of the zero investment portfolios based on the GAAP 

proxies (SGAISales, GM, and ATO) generates abnormal returns that are statistically 

different from zero. 57 Again this is in line with their predominant insignificance in the 

analyst forecast tests and could be due to a lack of a strong association with future 

earnings or to an incomplete reflection of their contribution in stock prices. Finally, 

forming portfolios on analyst forecasts generates insignificant abnormal returns. This 

result differs from previous evidence on investors' under-reliance (Mendenhall, 1991) and 

over-reliance (Bradshaw, Richardson, and Sloan, 2001; La Porta, 1996) on analysts' 

forecasts as indicated by positive and negative abnormal returns respectively. Elgers, Lo, 

and Pfeiffer (2001), however, argue that the evidence on under-/over-reliance could reflect 

analysts' ability to predict some components of earnings that lack contemporary value- 

relevance and the market's tendency to place a lower weight on those earnings 

components. Hence, the zero abnormal returns to a hedge strategy formed on analysts' 

forecasts in the current study indicates that both analysts and investors interpret the 

implications of non-GAAP indicators for future perfon-nance in a similar manner. 

57 Adv-Int is not used as a basis for portfolio formation because it is calculated on a yearly basis (see Table 
20 for definition) whereas the portfolio returns are quarterly. Therefore, GM is used instead. 
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The documented evidence of abnormal returns to portfolios sorted on certain non- 

GAAP variables is consistent with the findings of previous literature that exploits the 

market's under-/over-weighting of the contribution of other leading indicators. Examples 

include: order backlog (Rajgopal et al., 2003a), and web traffic growth (Truernan et al., 

200 1). 58 However, this evidence should be interpreted with caution. The returns are 

calculated in-sample, which suggests that the profitability of the trading strategies may not 

be robust out-of-sample. Furthermore, since many of the companies became listed on the 

stock exchange during the period examined, investors could not have had advance 

knowledge of the relations documented in the sample period. The existence of this 

hindsight bias means that the documented returns do not provide strong evidence against 

the efficient market hypothesis. 

Another caveat when interpreting the results relates to the magnitude of the 

documented returns. Due to the small sample size, the influence of outlier return 

observations is substantial and therefore the documented returns are rather large. In Panel 

B of Table 27, the returns to the zero investment portfolios are calculated by excluding the 

extreme 1% observations. These are, for example, firms that report monthly returns of 

more than 100% (e. g. 177% by Ubiquitel in July 2003). The effect on the magnitude of the 

portfolio returns is substantial. For example, the hedge portfolio return to Ac-cost drops 

by 20% from 2.67 to 2.14; the differential portfolio return to N of sub. decreases by 22% 

from -2.47% to -1.93%. Kraft, Leone, and Wasley (2005) show that in analyzing 

portfolio returns, outliers should be examined closely to determine whether the results are 

sensitive to them and whether their return generating process is consistent with the tested 

model of investor behaviour. While the statistical significance of the documented 

58 Trueman et al. (2001) find that only for a particular window (40, -10) around earnings announcements the 
portfolio of firms with higher estimated web traffic growth outperforms significantly the portfolio with 
lower estimated web traffic growth. These results are due to the mixed (lack of) significance of estimated 
web traffic growth for predicting future revenue growth when controlling for analysts' (time-series) 
forecasts. 

191 



abnormal returns is robust to the exclusion of outliers, their magnitude seems to vary. This 

implies that the documented returns are not a precise proxy for the magnitude of abnormal 

profits that can be earned. The particular research design is primarily used to test the 

potential informativeness of non-GAAP indicators for future performance. 

5.5. (Un)Reliability of non-GAAP information 

The preceding section presents evidence that analysts, and to some extent investors, fall to 

correctly incorporate in their expectations the contribution of several non-GAAP 

indicators for future perfonnance. Rajgopal et al. (2003a) suggest that a possible reason 

for the market's mispricing of leading indicators is investors' uncertainty about the exact 

link between performance indicators and firm value. 59 Many studies have focused on 

performance indicators' value-relevance (Amir and Lev, 1996; Trueman et al., 2000; 

Rajgopal et al., 2003b), their predictive ability for future financial performance (Ittner and 

Larcker, 1998a; Behn and Riley, 1999; Trueman et al., 2001, etc. ) and reliability as far as 

definitions, measurement, presentation, comparability, and clarity is concerned. No study 

so far has examined the certainty with which such measures enhance firrns' future 

performance. Kothari et al. (2002) document that the future benefits related to financial 

measures of intangible investments (R&D activities) are uncertain relative to those derived 

from capital expenditures. Amir et al. (2005) provide further evidence that the uncertainty 

of future R&D benefits is highest in high-tech industries where R&D intensity exceeds 

capital intensity. Given that most of the studies on leading indicators focus on intangible- 

intensive industries (e. g., wireless, Internet, semi -conductors, and patenting high-tech 

firms), it is very likely that the benefits arising from such non-financial measures are more 

59 They refer to Banker et al. (2000) and Ittner and Larcker (1998b) who present survey evidence that 
managers are uncertain about the nature and timing of the relation between customer satisfaction and firm 

profitability. Hence, Rajgopal et al. (2003a) infer that investors' appreciation of this link would be even 
weaker. 
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uncertain than those arising from capital expenditures. The question, however, 

is how the uncertainty of future benefits related to such measures compares to that 

associated with financial indicators of intangibles (e. g. R&D, advertising) whose 

disclosure and measurement is standardized by GAAP. A finding that the uncertainty of 

future benefits related to non-GAAP measures is too high would provide an explanation to 

the previously documented findings on analysts' and investors' differential treatment of 

GAAP versus non-GAAP measures. It would mean that they tend to focus on intangible 

indicators whose measurement, presentation, and disclosure is guided by GAAP but treat 

cautiously those that are entirely subject to management discretion. 

I perform a similar test to the one employed by Kothari et al. (2002) and Amir et 

al. (2005) to examine the association between the uncertainty of future benefits and 

customer acquisition cost. I choose customer acquisition cost because it is financial in 

character: the rest of the indicators, except ARPU are not dollar-denominated. From the 

two monetary non-GAAP measures, Ac-cost is directly comparable to SGA due to their 

information content overlap. Hence, I compare the contribution of SGA and customer 

acquisition cost to the uncertainty of future benefits. As customer acquisition costs are 

recorded as part of SGA, I adjust SGA expenses for subscriber acquisition outlays. I 

perform a regression of the variability of EPS, Operating income per share 

(Op_jncome_per_share), and Sales per share (Sa1es_per_share) on Total-Ac-cost 

(Ac_cost*N of sub. ) SGA adjusted for customer acquisition cost, and Capital Expenditures 

(Capex), all scaled by lagged market value of equity, as well as Size (logarithm of market 

value of equity) and Leverage (ratio of total debt to total debt plus market value of equity). 

The variability of the dependent variables is defined as the ratio of their time-series 

standard deviation over a twelve-year period (t+l to t+13) and the square root of the 

number of periods minus one. If data is missing for quarters t+13 (t+12), the dependent 
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variable is computed over the period t to t+12 (t-I to t+II). I estimate the following 

equation: 

SE of Future Benefiti(,, I, t+13) Oo + OlTotal 
- 

Ac 
- costit + 02SGAit + 03Capexit + 

04Leverageit+ 05Sizeil +vTit (21) 

where: 
Future Benefit [Sales_ per-share; EPS; Op-Income-per-sharej 
SE of Future Benefitj(, 1, t+13) STDEV (Benefitt+,, Benefit, 13)1ý1 I- If data is missing for quarters t+ 13 

(t+12), the dependent variables is computed as STDEV (Benefit, 
Benefitt, 12)1ý11 (STDEV (Benefitt-1, Benefitt+11)NII). STDEV is 
standard deviation, 

Sales per-sharej(, 1j+13) Sales divided by number of shares outstanding, 
EPSi(, +I, t+13) Earnings per share, 
0p-Income-per-sharej(,, 1, t+13) Operating income per share before depreciation and SGA divided by 

number of shares outstanding, 
Total-Ac-costi, Total cost of customer acquisition for quarter t, scaled by lagged market 

value of equity, 
Capexi, Capital expenditures for quarter t, scaled by lagged market value of 

equity; 
SGAj, Selling, general and administrative expense for quarter t, scaled by 

lagged market value of equity minus Total 
- 
Ac 

- cost, 
Leveragei, Long-term debt plus debt in current liabilities for quarter t, scaled by 

lagged market value of equity; 
Sizei, Logarithm of market value of equity for quarter t. 

The results from the estimation of equation (21) are presented in Table 28. The 

coefficients on the Total-Ac-cost are of comparable magnitude and significance to those 

on the SGA. The null hypothesis for no difference between the two coefficients is not 

rejected in any of the three regression specifications. The comparable contribution of 

customer acquisition expenditure and SGA expense to the uncertainty of future benefits is 

surprising given the earlier evidence that in forecasting EPS and target price analysts 

under-react to the former but over-react to the latter. While these results fail to explain 

why analysts react to the two sets of infonnation differently, they provide evidence on the 

comparable reliability of non-GAAP indicators and their GAAP counterparts. Hence, they 

may assist standard setters in their decisions about the need to provide GAAP-related 

guidance on the disclosure of leading indicators. 
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Table 28: Regressions of Standard Errors of Future Benefits (Sales per Share, EPS, 
and Operating Income per Share) on Acquisition Cost, Capital Expenditures, SGA, 

Leverage, and Size 

SE of Future Sales per SE of Future EPS SE of Future Op Income 

share per share 
Total-Ac-cost 0.509*** 0.209** 0.195** 

(3.80) (2.32) (2.56) 

Capex -0.159*** -0.037* -0.080*** 
(-5.20) (-1.80) (-4.59) 

SGA 0.522*** 0.222** 0.192** 
(3.51) (2.21) (2.26) 

Leverage 0.083 0.009 0.090* 
(0.99) (0.15) (1.84) 

Size 0.026** -0.007 0.016** 
(2.20) (-0.87) (2.31) 

Intercept -0.124 0.159* -0.073 
(-1.02) (1.96) (-1.03) 

N of obs. 273 275 267 
Wald chi-sq. 60.48 24.48 59.22 
Prob > chi-sq. 0.0000 0.0002 0.0000 

The table presents the results from the estimation of equation (20). Observations are winsorised at the top 
and bottom 1% of the distribution. The standard errors of the coefficient estimates are adjusted for panel- 
level heteroscedasticity and non-independence of time-series observations. T-statistics are shown in 

parentheses. * indicates a regression coefficient significant at 10%; ** significant at 5%; *** significant at 
the 1% level. 

Variable definitions: 
Future Benefit ISales_per_share; EPS; Op-Income-per 

- 
Share] 

SE of Future Benefitj(,, j, t+13) STDEV (Benefit, +,, Benefitt, 13)/ý11- If data is missing for quarters t+13 
(t+12), the dependent variables is computed as STDEV (Benefit,, 
Benefit,, 12)1ý11 (STDEV (Benefit, 

-,, 
Benefitt, 11)N11). STDEV is 

standard deviation, 
Sales- per_sharej(,, 1, t+13) Sales divided by number of shares outstanding, 
EPSi(, +I, t+13) Earnings per share, 
0p_Income_per_sharei(, +1, t+13) Operating income per share before depreciation and SGA divided by 

number of shares outstanding, 
Total-Ac-costi, Total cost of customer acquisition for quarter t, scaled by lagged market 

value of equity, 
Capexi, Capital expenditures for quarter t, scaled by lagged market value of 

equity; 
SGAj, Selling, general and administrative expense for quarter t, scaled by 

lagged market value of equity minus Total-Accost, 
Leveragei, Long-term debt plus debt in current liabilities for quarter t, scaled by 

lagged market value of equity; 
Sizei, Logarithm of market value of equity for quarter t. 
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5.6. Conclusion 

Previous studies have advocated calls for increased disclosure of non-financial indicators 

on the grounds that they are important drivers in evaluating the perfon-nance of intangible- 

intensive firms. Yet their disclosure is unregulated and subject to managerial discretion. In 

this chapter I investigate whether financial analysts, in their role of important market 

intermediaries, compensate for the limited disclosure of leading indicators for firms in the 

wireless industry over the period 1997-2004.1 investigate the association between 

analysts' EPS, sales growth, and target-price forecast errors and customer acquisition cost, 

average revenue per user, chum rate, minutes of use, market share, and subscriber base. In 

assessing this relation, I include a GAAP proxy for each non-GAAP variable to control for 

the possible overlap of information content between non-financial measures of intangibles 

and financial fundamentals. The results indicate that analysts tend to under-react to 

information in most non-GAAP metrics, which also reduces their forecast accuracy. 

Interestingly, while analyst under-utilise information from non-financial measures of 

intangibles they tend to over-react to certain financial measures of intangible intensity 

(SGAISales). The implication of these findings is that analysts might be overly concerned 

about the inadequacy of disclosure or the quality of non-GAAP data. 

I further investigate whether analysts' systematic under-reaction to non-financial 

indicators is related to investors' interpretation of these measures. I examine the returns to 

a hedge investment strategy based first on analysts' forecasts of EPS, sales growth, and 

target prices and second on non-GAAP performance measures. The results reveal that 

positions taken on analysts' forecasts generate zero abnormal returns, which implies that 

investors rely on analysts' interpretation of non-GAAP measures. There is some evidence 

that positions taken on customer acquisition cost, average revenue per user, and total 

number of subscribers, generate abnormal returns. While the ability of such a trading 

196 



strategy to earn abnormal returns out-of-sample is questionable, it confirms the 

informativeness of these indicators for future firm performance during the period 

examined. 

Finally, I attempt to provide further insight on the above evidence by examining 

the contribution of one non-GAAP variable (customer acquisition expenditure) and its 

GAAP proxy (SGA) to the uncertainty of future benefits. Contrary to expectations, the 

null hypothesis for equality between the two cannot be rejected suggesting the two 

measures contribute equally to the uncertainty of future benefits. This chapter's findings 

are of potential relevance to standard- setters. They may inform their debate on the 

possibility of standardising the disclosure of non-financial performance indicators. 
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6. Conclusion 

Even though most of the debate about the conservative treatment of intangibles so far has 

focused on whether the costs of these activities should be capitalized in the balance sheet, 

a question of greater moment concerns their separate reporting/disclosure. Most (financial) 

investments except R&D are currently expensed in the profit and loss account but are 

neither reported as a line item nor disclosed anywhere in the financial statements. 

Examples include advertising expenditures, training costs, and maintenance outlays. Non- 

financial indicators of intangibles are not only disclosed but also measured in a 

discretionary manner that makes the collection and processing of such information very 

costly. By examining the value-relevance of both financial and non-financial indicators of 

internally generated intangibles this dissertation provides evidence that may be helpful to 

standard setters in assessing the need for regulation of the disclosure of intangibles 

captured by financial information, and standardisation of the measurement and 

enhancement of the disclosure of non-financial indicators of investments in intangibles. 

I focus on advertising expenses as a financial indicator, and a set of key 

performance metrics for the wireless industry as an aggregate non-financial measure of 

intangibles. The choice of advertising is motivated by its value-enhancing feature (through 

brands and customer loyalty, for example) and its current accounting treatment 

(unregulated disclosure). The focus on wireless non-financial measures is deten-nined by 

the industry's high intangible-intensity and data availability. The particular set of metrics 

is selected for their importance as mobile companies' performance indicators and for their 

discretionary measurement and disclosure. 

The first study of the dissertation (Chapter 3) examines US firms' discretionary 

disclosures of advertising after 1994 as a function of its valuation benefits and proprietary 

costs experienced in the pre-1994 period when disclosure was mandatory. The association 
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of advertising investments with stock prices and with future operating profit captures the 

valuation benefits of advertising. The impact of firms' advertising on their competitors' 

performance is defined as the proprietary cost. The empirical findings show that firms 

whose advertising investments create firm value (benefit rivals) before 1994 tend to 

disclose advertising outlays more (less). The results also indicate that investors assign a 

higher value to voluntarily disclosed advertising expenses. The documented evidence on 

the relation between the net intangible value and discretionary disclosure of advertising 

may be useful to standard setters in assessing the need to alter the existing accounting 

treatment for advertising outlays in contexts where this is justified. 

The second study (Chapter 4) evaluates the value-relevance and predictive ability 

of customer relationship information for US-listed wireless firms over the period 1997- 

2004. Customer relationship is measured by subscriber acquisition cost, contractual 

arrangements, market share, and chum rate. The results reveal that all performance 

indicators of customer relationship except chum exhibit predictive power. Collectively, 

they display a significant association with stock prices and returns where the relation is 

driven primarily by customer acquisition cost. The study also investigates the 

recoverability rate of investments in customer acquisition. Their return is found to exceed 

the cost, although it accrues over a relatively short period. The implication of this chapter 

is that, given the limited life of the customer acquisition cost, any distortion due to 

expensing would be of limited scope. Nevertheless, the systematic impact of customer 

relationship information on future performance speaks in favour of a more complete and 

systematic disclosure of non-financial measures. 

The third dissertation study (Chapter 5) examines analysts' efficiency in utilising 

non-financial measures of intangibles. I compare the extent to which analysts rely on 

fundamentals constructed from audited items in the financial statements versus non- 

199 



GAAP performance indicators. In addition I examine whether investors follow analysts' 

interpretation of these items and whether they assess the implications of non-GAAP 

measures correctly. The findings provide evidence that analysts tend to under-react to 

most non-GAAP measures, which affects their accuracy. There is some evidence that 

analysts over-react to certain GAAP proxies, consistent with analysts' differential 

treatment of audited versus non-standardised information. Investors rely on analysts' 

interpretation as indicated by zero abnormal returns to positions taken on analysts' 

forecasts. They fail to correctly assess the contribution of the same non-GAAP measures, 

which analysts under-utilise. This is demonstrated by non-zero abnormal returns to hedge 

strategies based on these indicators. Finally, the results from analysing the contribution of 

non-GAAP versus GAAP measures to the uncertainty of future benefits imply that there is 

no systematic difference between the two performance indicator types. The findings of 

this chapter imply that analysts may not be able to compensate fully for the limited 

disclosure of non-financial performance measures. This may impose real costs as investors 

tend to rely on analysts' forecasts for the interpretation of non-financial measures. This, 

together with the evidence on the comparable reliability of non-GAAP indicators and their 

GAAP counterparts, may assist standard setters in their decisions about the need to 

provide GAAP-related guidance on the disclosure of leading indicators. 
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