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ABSTRACT

Managerial Discretion in Business Combinations Reporting under SFAS 141

Ron Shalev

This study investigates managerial discretion in implementing SFAS 141- 

business combinations. Specifically I examine two questions: 1. what are

the determinants of business combination disclosures, focusing on materiality and the 

role of managerial incentives and 2. whether acquirers allocate the purchase price 

strategically to non-amortizable intangible assets. Overall, my results suggest that the 

largest increase in disclosure level on business combinations occurs when the purchase 

price is greater than five percent of the acquirer’s total assets. Disclosure level decreases 

with the portion of the purchase price allocated to goodwill and with the frequency of 

unexpected accruals in the years leading to the business combination, suggesting that 

acquirers overpay for the target, distort the purchase price allocation or tend to manage 

earnings disclose less information on business combinations. Results also suggest that 

acquirers are strategic in the allocation of the purchase price to non-amortizable 

intangible assets. Acquirers take into account investors’ perceived functional fixation on 

earnings and the limited usefulness of goodwill for debt contracting. However, acquirers 

appear to be less concerned, when allocating the purchase price, with the possible 

increase in likelihood of impairment and in EPS volatility.
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I. Introduction

Business combinations are frequently of a high economic significance to acquirers 

and can impact substantially their operations. This study focuses on managerial discretion 

in implementing SFAS 141. SFAS 141 was issued by the FASB in June 2001 and is in 

effect for acquisitions that were consummated after June 30, 2001. SFAS 141 requires all 

firms to allocate the purchase to the assets acquired and liabilities assumed and 

introduces more comprehensive disclosure requirements for business combinations. I 

investigate what are the disclosure determinants in business combinations and whether 

acquirers allocate the purchase price to non-amortizable intangible assets and between 

them strategically.

Disclosure: It has been shown in the accounting literature that managerial incentives 

sometimes cause disclosure decisions to deviate from the naive assessment of whether the 

item of disclosure is material1 (i.e. whether it is large enough for users of the information 

to be influenced by it).2 I explore the factors that affect the disclosure of information on 

business combinations under SFAS 141. In particular, I am interested in two related 

questions: First, absent specific guidance from the FASB on materiality thresholds for 

business combinations, what metrics do managers use when they employ materiality 

constraints? Second, what is the role of managerial discretion in employing materiality 

constraints, that is, what factors other than materiality lead managers to provide 

incomplete information on business combinations?

Aboody and Kasznik (2000) find that firms tend to disclose bad news prior to stock options awards, Noe (1999) finds cluster insider 
transactions following voluntary disclosure, Skinner (1994) finds that firms disclose information to avoid litigation costs, Bens and 
Monahan (2002) find that firms refrain from disclosing relevant information to avoid the monitoring effects o f disclosure.
2 Statement o f Financial Accounting Concepts (SFAC) No. 2, Paragraph 123.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Constructing a numerical disclosure score to proxy for the level of disclosure on 

business combinations, I provide evidence that disclosure level on business combinations 

increases significantly when the purchase price is greater than five percent of the 

acquirer’s total assets. In addition this study shows that acquirers do not employ 

materiality constraint equally on all items subject to disclosure; of two items required to 

be disclosed in a material business combination acquirers disclose only one. This result 

suggests that acquirers are not always consistent in classifying a single business 

combination as material.

I also provide evidence that disclosure level on business combinations is negatively 

related to the portion of the purchase price allocated to goodwill. The FASB indicates 

that the value assigned to goodwill should measure the value of the going concern of the 

target above the net value of its assets, and the value of the synergy generated from 

combining the two firms.3 However, goodwill, measured as a residual value -  the 

purchase price minus the net fair value of all other assets acquired -  mechanically 

subsumes measurement errors in all other assets and any overpayment. In addition, the 

fact that goodwill is no longer amortized may motivate acquirers to allocate a larger 

portion of the purchase price to goodwill in order, for example, to avoid dilutive effects 

on the their EPS. Consequently, ceteris paribus, a high portion of the purchase price 

allocated to goodwill could result from an overstatement due to overpayment and/or a 

distorted allocation of the purchase price to increase goodwill. The negative relation 

between the disclosure level and the portion of the purchase price allocated to goodwill 

is, therefore, consistent with the interpretation that acquirers that overpay for the target or 

distort the purchase price allocation to inflate goodwill, in an attempt to conceal these

3 SFAS 141, Paragraphs B102-B103.
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facts from investors, tend to disclose less information on business combinations. An 

alternative explanation of the negative relation could be that a high ratio of goodwill to 

the purchase price may be associated with high proprietary costs involving the disclosure 

on the business combination.

Consistent with evidence in Lobo and Zhou (2001), this study shows that disclosure 

level on business combinations is negatively related to the frequency of unexpected 

accruals in the five years leading to the business combination. Unexpected accruals are 

referred to as discretionary in the accounting literature and are associated with earnings 

management. This result suggests that firms that tend to manage earnings are likely to 

disclose less information on business combinations. This interpretation is robust to the 

change of the proxy for earnings management to the frequency of exactly meeting 

quarterly analysts’ forecasts.

Consistent with evidence from empirical disclosure literature on the factors 

influencing disclosure decisions, results in this study suggest that inside ownership 

(documented in Nagar, Nanda and Wysocki 2003), institutional ownership (documented 

in Bushee and Noe 2000) and the number of analysts covering the acquirer (documented 

in Lang and Lundholm 1996) affect disclosure of information on business combinations. 

In addition, this study provides descriptive evidence suggesting that contrary to one of 

FASB’s goals in issuing SFAS 141,4 firms still allocate a very large portion of the 

purchase price to goodwill, and the portion of the purchase price allocated to goodwill 

has not necessarily decreased.

Purchase price allocation: Under the purchase method in SFAS 141, acquirers are 

required to allocate the purchase price to the assets acquired and the liabilities assumed.

4 SFAS 141 Paragraphs B148-B150.
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In the allocation, acquirers can assign a portion of the purchase price to three groups of 

intangible assets: 1) in-process research and development, 2) finite-life and indefinite-life 

intangible assets separate from goodwill, and 3) goodwill. Although purchase price 

allocation does not have a direct impact on cash flows, it could substantially affect 

acquirers’ reporting on the balance sheet and subsequently reported earnings.

As opposed to most other assets, non-amortizable intangible assets are not amortized. 

Instead they are subject to a mandatory annual impairment test. This accounting 

treatment implies that non-amortizable intangible assets do not reduce acquirer’s EPS, 

and thus the higher the portion of purchase price allocated to them, the higher the post

acquisition EPS level acquirers report. However, this same accounting treatment also 

implies that non-amortizable intangible assets increase the likelihood of impairment and 

hence can increase expected EPS volatility. This paper studies the implications of this 

accounting treatment on amounts allocated to non-amortizable intangible assets, given 

different firm characteristics. Specifically, I investigate 1) firms’ preferences in the 

possible trade-off between higher post-acquisition EPS level and lower expected EPS 

volatility as they are reflected from the amounts allocated to non-amortizable intangible 

assets, and 2) how does the likelihood of a post-acquisition impairment charge 

(Impairment Risk) affect amounts allocated to non-amortizable intangible assets? A third 

research question, related to the specific characteristics of goodwill, investigates whether 

the limited usefulness of goodwill as collateral for debt contracting affects the allocation 

to goodwill.

EPS Level vs. EPS Volatility -  The possible trade-off between the level of post

acquisition EPS and the expected EPS volatility is driven by the costs managers associate
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with lower EPS level and higher EPS volatility. If managers believe that investors 

functionally fixate on EPS level (Hand 1990 and Sloan 1996), they associate a cost with 

lower EPS level. Similarly, if  managers believe that there are adverse effects to an 

increase in EPS volatility (Trueman and Titman 1988, Francis et al 2004, and Graham, 

Harvey and Rajgopal 2005), they associate a cost with higher EPS volatility. Given these 

costs, the role that the trade-off plays in purchase price allocation is likely to depend on 

managers' perception of the importance of reported EPS as a metric outsiders use to value 

their performance, namely the level of acquirers' "EPS concerns". If managers consider 

bottom-line EPS an important metric, they may allocate the purchase price strategically 

reflecting the perceived preference in the trade-off. Given this setting, I jointly test the 

effect of EPS concerns on the allocation to non-amortizable intangible assets and firms’ 

preference in the trade-off between EPS level and EPS volatility.

I use the frequency of exactly meeting analysts’ forecasts as a proxy to capture the 

cross-sectional variation in acquirers' EPS concerns. I find that the portion of purchase 

price allocated to non-amortizable intangible assets increases with the acquirer’s 

frequency of exactly meeting analysts’ forecasts, suggesting that acquirers cater 

investors’ functional fixation on earnings when allocating the purchase price and are less 

concerned with the possible increase in EPS volatility. This empirical evidence is 

consistent with anecdotal evidence pointing to acquirers’ preference towards an accretive 

acquisition as opposed to a dilutive one.5 Three alternative explanations are consistent 

with the result: 1) Given equal cash flows, managers are willing to trade EPS smoothness 

for post-acquisition EPS level. 2) Managers believe that impairment charges are viewed

5 See University o f Rochester Roundtable on Corporate M&A and Shareholder Value. Journal o f  Applied Corporate Finance. A 
Morgan Stanley publication, vol 17 (Nov 2005).
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by analysts and investors as non-recurring items, and therefore excluded from the 

calculation of EPS volatility.6 This explanation implies that the trade-off between EPS 

level and EPS volatility does not exist when allocating the purchase price. It is consistent 

with Allayannis, Rountree and Weston (2005) and with Liu and Wysocki (2006) that 

provide evidence that smoother income achieved due to the accrual component of 

earnings has no additional positive effect on firm value. 3) Managers believe that for the 

horizon relevant to their tenure, they will either be able to avoid impairment charges and 

hence will not need to “pay” for the higher reported EPS with increased EPS volatility or 

at least time impairment strategically. This explanation is in-line with Hayn and Hughes 

(2006) that find an average of three-to-four-year delay from the deterioration of the 

indicators of the value of goodwill to the actual write-down announcement. It is also in

line with evidence provided in this study that impairment risk does not explain the 

allocation of the purchase price to non-amortizable intangible assets.

Impairment risk - The accounting treatment of non-amortizable intangible assets also 

implies that the inherent impairment risk associated with them is higher than the risk 

associated with other long-lived assets, as the latter group of assets is depreciated or 

amortized periodically and is not subject to a mandatory annual impairment test.7 Elliot 

and Shaw (1988), Li, Shroff and Venkataraman (2004) and Bens and Heltzer (2005) 

document the negative consequences of write-off charges. If the greater impairment risk 

associated with non-amortizable intangible assets affects the allocation of the purchase 

price, we should find a cross-sectional variation in the amounts allocated these assets

6 I/B/E/S database reports that, with few exceptions, analysts make their earnings forecasts on a continuing operations basis and 
therefore the EPS forecasts and actual EPS figures reported in the database are before impairment charges.
7 By SFAS 144 long-lived assets, including finite-life intangible assets, are tested for impairment only if  there is evidence that the 
carrying value of the asset is not recoverable. The test for recoverability compares the undiscounted expected cash flows from the 
assets with its canying value, which further reduces the impairment risk o f an asset that is already depreciated/amortized.
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depending on the risk of impairment acquirers currently face. Using five proxies for the 

proximity of an impairment event and, alternatively, the score of a factor analysis of these 

five proxies,8 I find that the level of impairment risk does not explain the allocation to 

non-amortizable intangible assets. This evidence is consistent with managers viewing 

impairment of non-amortizable intangible assets as a discretionary process, which can be 

avoided for the horizon relevant to their tenure or at least timed strategically.

The difference in the measurement methods used in the impairment tests for goodwill 

and for indefinite-life intangible assets leads to a difference in the impairment risk 

associated with each. One of the main implications of this difference is that the value of 

goodwill is more directly related to the market value of the firm, and therefore changes in 

the firm’s market value affect goodwill impairment more than indefinite-life intangibles 

impairment. I find that two of five proxies that are more closely associated with 

impairment risk of goodwill than of indefinite-life intangible assets and the score of a 

factor analysis of the five proxies explain the allocation decision between indefinite-life 

intangible assets and goodwill. The result suggests that although impairment risk does not 

affect the overall amount allocated to non-amortizable intangible assets, it does affect the 

allocation between the components of non-amortizable intangible assets. In this case the 

allocation is between two assets with a similar effect on EPS.

Debt contracting - Goodwill has unique properties that separate it from all other 

assets recognized in a business combination (including indefinite-life intangible assets):

1) it is a group of unidentified assets that is not separable from the entity and is not 

exchangeable, and 2) It is measured indirectly as the difference between the purchase 

price and all identified assets in purchase price allocation. The measurement of goodwill

8 The score is obtained by applying a “principal component” method to the five measures.
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as a residual value entails that it mechanically subsumes the sum of measurement errors 

in all other assets and any overpayment and overvaluation of the consideration. These 

two properties imply that goodwill may also be associated with greater informational 

asymmetries than other assets recognized on the balance sheet. In addition, goodwill has 

no value at bankruptcy.

Debt contracts use book values of assets and liabilities as estimates of the resources of 

the debtor (Smith and Warner 1979, Leftwich 1983 and Dichev and Skinner 2002). When 

considering the above properties of goodwill, creditors may discount its reported value 

for debt contracting. Documenting that the portion of purchase price allocated to 

goodwill decreases with acquirers’ leverage, this study provides evidence consistent with 

the discount explanation. The relative limited usefulness of goodwill for debt contracting 

is maintained when compared to indefinite-life intangible assets. Acquirers with a higher 

leverage ratio are more likely to allocate a larger portion of non-amortizable intangible 

assets to indefinite-life intangible assets.

The fact that goodwill is measured as a residual value and potentially subsumes any 

overpayment provides a unique opportunity to estimate the premiums paid when the 

target is publicly traded and when the target is in a line of business different from the 

acquirer (diversification), two phenomena associated in the literature with overpayment. I 

find that the portion of the purchase price allocated to goodwill is on average 6 percent 

higher when the target is publicly traded. I do not find a statistically significant effect 

when the acquirer diversifies.

This study contributes to the existing literature in the following ways: First, it is the 

first to investigate purchase price allocation in business combinations under SFAS 141
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and SFAS 142 and to suggest that acquirers allocate the purchase price strategically. 

Second, it provides evidence that firms are more attentive to investors’ functional fixation 

on earnings than to the drawbacks of the expected increase in earnings volatility. This 

evidence adds to the literature that documents earnings as a primary concern of firms 

(Graham, Harvey and Rajgopal 2005), and to the literature that documents investors’ 

functional fixation on earnings (Hand 1990, Sloan 1996) and the effects of earnings 

volatility (Trueman and Titman 1988, Francis et al 2004 and Allayannis, Rountree and 

Weston 2005). Third, it adds to the literature on impairment of goodwill (Li, Shroff and 

Venkataraman 2004, Bens and Heltzer 2005, Beatty and Weber 2006) by suggesting that 

acquirers do not consider the risk of future impairment when assigning the initial values 

to non-amortizable intangible assets. Acquirers, however, do consider the risk of 

impairment when the trade-off is between assets with similar effects on EPS. Fourth, it 

suggests that consistent with the literature that analyzes intangible assets in the context of 

debt contracting (Leftwich 1983 and Beatty and Weber 2006), the limited usefulness of 

goodwill as collateral for debt contracting affects the amounts allocated to it initially. 

Fifth, it provides evidence on the average premium that firms pay when they acquire a 

publicly traded target. Sixth it documents the relation between the portion of the purchase 

price allocated to goodwill and disclosure level on business combinations. This evidence 

that associates the level of disclosure on business combinations with overpayment and 

with a distorted allocation of the purchase price adds to the growing body of research on 

the role of managerial incentives in disclosure of relevant information9. Seventh, absent 

specific materiality guidelines from the FASB, it provides evidence on the size of 

business combinations that managers consider material. Eighth, it provides evidence on

9
For a complete background on the disclosure literature see Healy and Palepu (2001)
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the relation between two proxies for earnings management and disclosure of information 

on business combinations and it corroborates evidence on the relation between disclosure 

levels and institutional investors, inside ownership and analysts’ coverage. Finally, the 

unique data provides descriptive statistics on the implementation of the accounting 

standard on business combinations, an economically significant event in the business 

world.

The remainder of this paper is organized as follows: Section 2 discusses disclosure 

under SFAS 141 and outlines the research questions and the empirical predictions. 

Section 3 provides background on intangible assets and purchase price allocation and 

outlines the research questions and the empirical predictions. Section 4 describes the data 

used in this study. Section 5 provides descriptive statistics and details the empirical tests 

and the results, and Section 6 offers my conclusions.

II. Disclosure

A. Specific disclosure requirements under SFAS 141

Mergers and acquisitions are among the largest items in firms’ investment activities. 

Harford and Li (2005) report that between the years 1993-2000, there were 622 

acquisitions with a purchase price greater than 10 percent of the acquirer’s total assets 

and only 450 firm years with total capital expenditure greater than 10 percent of total 

assets.10 The magnitude of business combinations makes the implementation of the SFAS 

141 extremely important.

10 These data are found in the version of March 15111 2005. In later versions the authors do not discuss firms with large capital 
expenditure and therefore this part o f the sample is taken off the paper.
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Recognizing the economic significance of business combinations to acquirers and 

their shareholders, the FASB provides in SFAS 14111 the following statement on 

disclosure:

Because acquisitions often result in a significant change to an entity’s 
operation, the nature and the extent of the information disclosed about such 
transactions bear on users’ ability to assess the effects of such changes on 
post-acquisition earnings and cash flow.

Therefore:

...the additional disclosures should be required to provide decision-useful 
information about the net assets acquired in the business combination 
(emphasis not in original statement).

The following quotation could shed some light on the FASB intentions when using the

phrase “provide decision-useful information”:

Provide more complete financial information -  the explicit criteria for 
recognition of intangible assets apart from goodwill and the expanded 
disclosure requirements of this statement provide more information about the 
assets acquired and liabilities assumed in business combinations. That 
additional information should, among other things, provide users with a better 
understanding of the resources acquired and improve their ability to assess 
future profitability and cash flows.1

In order to facilitate the above-mentioned objectives the FASB issued in SFAS 141 

more comprehensive disclosure requirements on business combinations. The disclosure 

requirements are detailed in paragraphs 51-58 of SFAS 141. There are two types of 

business combinations that require disclosure in the notes to the financial statements: the 

first is a material business combination and the second is an aggregation of individually 

immaterial business combinations that are material in aggregate. For a material business 

combination, the disclosure requirements could be divided into five categories:

11 Appendix B, “Background information and basis for conclusions o f SFAS 141”, Paragraphs B195-B196.
12 SFAS 141, Summary, P. 7.
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1) General information about the business combination: Includes the target’s name, 

the percentage of equity interest acquired, the purchase price and the type of 

consideration (cash, stocks, options etc), and any contingent payment. In addition, the 

acquirer should provide a brief description of the target and the primary reason for the 

acquisition, including a description of the factors that contributed to a purchase price that 

resulted in recognition of goodwill. This is the only category that requires qualitative 

information. In this category management needs to explain why they believe the 

acquisition serves the firm’s interests and makes economic sense.

2) Information related to the allocation of the purchase price: A condensed balance 

sheet disclosing the amount assigned to each major caption of asset acquired and liability 

assumed. Paragraph C2 of SFAS 141 which includes an illustration of the disclosure 

requirements, details the following captions: current assets, property plant and 

equipment, intangible assets, goodwill, total assets acquired, current liabilities, long-term 

debt, total liabilities assumed and net assets acquired. In addition to these captions, 

disclosure is required for any amount allocated to in process R&D. Paragraph 37 of 

SFAS 141 provides guidance on the methods of assigning values to the assets acquired 

and liabilities assumed. The guidance reflects the trend in the FASB of moving to fair 

value accounting.

3) Information related to the nature and the amount of intangible assets that were 

recognized separate from goodwill: There are two types of intangible assets separate from 

goodwill: A) Finite-life intangible assets (the economic useful life is finite - subject to 

amortization) -  the acquirer should disclose the total amount assigned, the breakdown of 

the total amount to the major intangible asset classes, the weighted-average amortization
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period for each intangible asset class, the overall weighted average amortization period 

and the amount, in total and by major intangible assets class, of any significant residual 

value. B) Indefinite-life intangible assets (the economic useful life is not known to be 

limited by any factor - not subject to amortization) -  the acquirer should disclose the total 

amount assigned and the amount assigned to any major intangible asset class.

4) Information related to the goodwill recognized: The total amount of goodwill, the 

breakdown of the goodwill recognized to the reporting segments (if the combined entity 

is required to disclose segment information in accordance with SFAS 131) and the 

amount of goodwill that is expected to be deductible for tax purposes.

5) Pro-forma information: The pro-forma information should display, at the

minimum, revenue, income before extraordinary items, the cumulative effect of 

accounting changes, net income and earnings per share.

For business combinations that are material in aggregate but are not material 

individually, acquirers are required to disclose categories 3-5.

B. Research Questions and Development of Empirical Predictions

The disclosure requirements set by SFAS 141, like any other disclosure requirement, 

are subject to the materiality constraint. The FASB describes materiality judgments as 

"... primarily quantitative in nature and pose the question: Is this item large enough for 

users of the information to be influenced by i t”.13 In most cases the relative size of a 

judgment item, rather than its absolute size, determines whether it is considered 

material14. Paragraph 126 of SFAC No. 2 provides the general method to evaluate

13 SFAC No. 2, Paragraph 123.
14 SFAC No. 2, Paragraph 129.
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materiality: “Materiality judgments are concerned with screens and thresholds”.15 For 

certain transactions the FASB issues guidance with materiality thresholds. Appendix C 

of SFAC No. 2 provides examples of transactions that have specific materiality 

thresholds. For business combinations however, the FASB did not issue guidance with 

specific materiality thresholds. When there is no specific guidance, the reporting entity 

has discretion with regard to the threshold. Usually in these cases the reporting entity and 

its auditors use rules of thumb.16

The SEC requires acquirers to report the acquisition details if  the purchase price is 

greater than 10 percent of their total assets. If the purchase price is greater than 20 

percent of their total assets, acquirers have to disclose the target’s financial statements.17 

Disclosure under these requirements, however, can not replace the disclosure under 

SFAS 141, in the financial reports because: 1) The SEC requires disclosure of different 

and not as comprehensive information as required by SFAS 141, 2) The requirements for 

disclosure holds only if the target is a private firm, and 3) The thresholds are much higher 

than are normally used by GAAP. Overall, the absence of a well established materiality 

threshold leaves the materiality judgment and disclosure on business combinations, by 

and large, to managerial discretion. This study investigates how firms implement 

materiality judgment as it is reflected by the disclosure on business combinations. More 

specifically the question I investigate is:

15 There are two relative measurements in materiality judgment for business combinations. The first is concerned with the relation 
between the purchase price and the acquirer’s size (e.g. total assets, market value). For instance, an acquirer is required to disclose the 
purchase price allocation if  the purchase price is significant relative to the acquirer’s size. The second is concerned with the relation 
between the size o f an asset acquired or liability assumed and the purchase price. For instance, an acquirer is required to disclose the 
amount of goodwill that is expected to be deductible for tax purposes if  the amount assigned to goodwill is significant in relation to 
the total cost o f the acquired entity (i.e. to the purchase price).
16 Examples for such mles o f thumb are: 1)5 percent o f pretax income (The 5% rule is specified as well in the SEC accounting staff 
bulletin No. 99), 2) 0.5 percent o f total assets, 3) 1 percent o f total equity, and 4) 0.5 percent of total revenue (Liu and Mittelstaedt 
2002).
17 See a review on the SEC disclosure requirement in Rodrigues and Stegemoller (2006)
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What metrics do managers consider when they employ materiality judgment on business 

combinations?

Had acquirers considered only materiality in their disclosure decisions, a relatively 

large acquirer would have disclosed less information on a relatively small business 

combination than a relatively small acquirer would have on a relatively large business 

combination. The following examples display different level of disclosure on business 

combinations, which raise doubts as to whether the level of disclosure is solely the 

outcome of the employment of materiality constraints. 1) Tyco International - Tyco did 

not report 700 acquisitions made between the years 1999-2001 with a total purchase price 

of 8 billion dollars. Tyco is an extreme example of misusing materiality constraint. Its 

actions were outside the accounting rules and thereby brought on lawsuits by investors 

for the inadequate disclosure on business combinations. 2) GE- In 2004 GE made around 

forty business combinations. Of the forty, thirty three business combinations are not 

reported in the 10-k, five are reported along with background information but with no 

disclosure of deal terms or financial information. Two acquisitions, Amersham PLC 

(purchase price: $11 billion in stock -  3.6 percent of GE market value at the time of the 

acquisition) and Vivendi Universal (purchase price $15.6 billion in stock and cash -  5 

percent of GE market value at the time of the acquisition), are reported in a greater detail, 

which includes deal terms and the portions of the purchase price that were allocated to 

goodwill and intangible assets. GE does not disclose, however, purchase price allocation 

or factors contributing to a purchase price that resulted in goodwill. It should be noted 

that the purchase price of these two business combinations is greater than the median
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market capitalization of the S&P 500 firms at the time of the acquisition. 3) EDS/IBM -  

This is an example of two acquirers in the same industry. The smaller acquirer discloses 

less information on a large target than the large acquirer discloses on a smaller target. 

EDS spent in 2001, $840 million in cash (3 percent of EDS market value at the time of 

the acquisition) to acquire Structural Dynamic Research Group, disclosed the name of the 

target and the purchase price, but provided no further information on the business 

combination. IBM spent $431 million in cash (0.3 percent of IBM market value at the 

time of the acquisition) to acquire Candle and disclosed almost complete information, as 

required by SFAS 141. These examples suggest that factors other than the materiality 

constraint may affect disclosure on business combinations.

I identify two phenomena in business combinations that could motivate managers to 

use materiality judgment to lower the level of disclosure. The first phenomenon is 

overpayment and the second is a distorted allocation of the purchase price to overstate 

goodwill. Overpayment: Harford and Li (2005) find that large grants of stocks and 

options to CEO’s following mergers and acquisitions largely offset their wealth loss from 

poorly performing acquisitions. They argue that the expected additional grants leave 

managers, upon making an acquisition, virtually insensitive monetarily to a poor post- 

acquisition performance. This may lead them to overpay for a target in order to make 

the acquisition. The negative one to five years post-merger abnormal returns of the 

acquiring firm lends credence to the above argument (Agarwal and Jaffe 2000).19 

Overpayment is likely to result in an overstated portion of the purchase price allocated to 

goodwill. Even though the guidance in paragraphs B103 of SFAS 141 indicates that

18 See also anecdotal evidence from the New York Times article by Andrew Ross Sorkin on April 7th 2002, describing the outcome to 
Chase’s shareholders and CEO as a result of the acquisition of J.P Morgan.
19 Agrawal and Jaffe (2000) review the literature on the long-run post merger performance. Fama (1998) dismisses the post-merger 
anomaly and describes it as “chance results”.
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overpayment is conceptually a loss and should not be part of the goodwill, goodwill is 

measured as a residual value and any overpayment, by construction, is subsumed in it.20 

A distorted allocation of the purchase price to overstate goodwill: Hand (1990) and 

Sloan (1996) document investors’ tendency to fixate on earnings. As goodwill is not 

subject to amortization and thus does not dilute acquirers’ EPS, acquirers, concerned with 

investors’ fixation on earnings, have an incentive to overstate the portion of the purchase 

price allocated to goodwill.21

Because, ceteris paribus, both phenomena described above increase the portion of the 

purchase price allocated to goodwill and because managers may be motivated to disclose 

incomplete information on the business combination in order to conceal the

99overpayment or the distorted allocation of the purchase price, my empirical prediction 

is:

HI: Disclosure level on business combinations is decreases with the portion o f the 

purchase price allocated to goodwill.

Given the magnitude and the importance of business combinations, providing 

incomplete information allows managers greater flexibility in presenting firm’s 

performance. They can use this flexibility to set managed forecasts, and more 

importantly, to meet the forecasted targets while making it more difficult for investors to 

detect the manipulation. Lobo and Zhou (2001) find a positive relation between firms’

20 Henning, Lewis and Shaw (2000) analyze the components of goodwill prior to SFAS 141 and find that on average 30.9 percent of 
goodwill is attributed to factors other than the going concern of the target and the synergy from combining the two entities and is 
mainly attributed to overpayment and overvaluation of the consideration.
21 See for example the testimony of Marla Sincavage, in a roundtable on M&A in Rochester University, held in November 2005. Ms 
Sincavage is a member o f a group in Ernst and Young that provides valuation services for the purpose of purchase price allocation. 
She indicated that the main concern of acquirers is the effect the business combination would have on their EPS. Therefore, she and 
her group, as a third party, try to assign as large as possible portion o f the purchase price, within reason, to non-amortizable intangible 
assets. For the full discussion see, Journal of Applied Corporate Finance, A Morgan Stanley publication, vol 17 (Nov 2005).
22 CEO’s o f post-acquisition poorly performing firms face a higher probability o f being forced to step down (Lehn and Zhao 2003).
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disclosure level and earnings management as measured by the unexpected (discretionary) 

accruals from the modified Jones model (Dechow, Sloan and Sweeny 1995). Unexpected 

accruals are used in the accounting literature to proxy for earnings management (Kothari, 

Leone and Wasley 2005). Therefore, my empirical prediction on the relation between 

earnings management and the level of disclosure on business combinations is:

H2: Disclosure level on business combinations decreases with the frequency o f past 

earnings management as measured by the unexpected accruals.

In the context of unexpected accruals, Abarbanell and Lehavy (2003) find that firms 

with greater stock price sensitivity to earnings news will find it more costly not to 

manage earnings as measured by the unexpected accruals. Consequently, the more 

sensitive the stock price is to earnings news, the greater the incentive is to manage 

earnings and the greater the motivation is to retain flexibility. Therefore, I expect 

disclosure level on business combinations to be negatively related to the sensitivity of the 

acquirer’s share price to earnings news.

In addition to the above research questions I test the relations between disclosure 

level on business combinations and factors identified in the accounting literature to 

influence disclosure of information: 1) Stock-based incentives to the CEO - Stock based 

incentives to the CEO could make managers more sensitive to the firm’s stock price. Eng 

and Mak (2003) find that for data on firms in Singapore, the levels of managers’ stock 

holdings are negatively associated with disclosure quality. On the other hand, Nagar, 

Nanda and Wysocki (2003) find the ratio of stock based incentives to the total CEO 

annual compensation and the level of stock holdings by the CEO are positively related to
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disclosure levels. I expect disclosure level on business combinations to be significantly 

related to stock based incentives to managers, but have no prior on the direction of the 

effect. 2) Inside ownership - Nagar, Nanda and Wysocki (2003) find the levels of inside 

ownership to be negatively related to the level of disclosure. Their explanation is that 

higher levels of inside ownership entails lower demand for information from outside 

investors. Therefore, I expect disclosure level on business combinations to be negatively 

related to the level of inside ownership. 3) Institutional ownership - Bushee and Noe, 

(2000) find that the three institutional investors’ classes: dedicated, quasi-indexers and 

transient, show different sensitivity to disclosure quality level. The dedicated 

institutional investors are less sensitive than the other groups because they receive their 

information from alternative sources. Therefore, I expect disclosure level on business 

combinations to be negatively related to the level of dedicated institutional ownership. 4) 

Analysts’ coverage - Lang and Lundholm (1996) document the positive relation between 

analysts’ coverage and disclosure levels. They find, however, that the disclosure leads the 

coverage and not the opposite. I add this variable to the analysis because of the 

correlation between analysts’ coverage and disclosure level could influence results if the 

variable is excluded.

23 I would like to thank Brian Bushee for providing me the data o f the institutional investors’ classification. The three classes are: 
Dedicated -  characterized by large stable holdings in a small number o f firms; Quasi-Indexers - hold large diversified portfolios and 
trade very infrequently; Transient -  trade aggressively based on short-term news. For further information about the method of 
classification see Bushee (1998).
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III. Purchase Price Allocation

A. Intangible Assets. SFAS 141 and Purchase Price Allocation

I. Intangible Assets 

Romer (1998) describes intangible assets as “soft” assets such as knowledge, 

instructions, recipes and formulas, methods of doing things, which tell us how to take 

something that is not very valuable and rearrange it into a new more valuable 

configuration. From an economic point of view, an intangible asset can be described as: 

any non-physical item that has the ability or potential to provide a future economic 

benefit. The properties of intangible assets -  no physical substance, lack of complete 

control over the benefits, no observable market prices and employment in combination 

with other resources (capital, labor) (Gu and Lev 2004) -  make their measurement less 

verifiable and less reliably estimable. Therefore, under US GAAP, most internally 

generated intangible assets are not allowed to be recognized on the balance sheet. 

Business combinations bridge the gap between the economic description of intangible 

assets and GAAP guidelines. It allows firms to recognize on the balance sheet all the 

target’s intangible assets, even though their value is not necessarily more reliably 

estimable than assets generated outside the scope of the business combination.

The significance of intangible assets can be learnt from Nakamura (2003) that finds 

that in the year 2000 US firms invested at least one trillion dollars in intangible assets, a 

level of investment that roughly equals the gross investment in corporate tangible assets. 

He further computes that the capital stock of US intangibles has an equilibrium market 

value of at least five trillion dollars, equal to approximately one half the market values of 

all US corporations.
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II. Allocation of the Purchase Price and the Accounting Treatment of Intangible 

Assets

Under SFAS 141 acquirers are required to allocate the purchase price of the business 

combination to the assets acquired and liabilities assumed. In the allocation, acquirers, 

first, restate the tangible and financial assets to their fair value and the liabilities to their 

present value. The difference between the purchase price and the net tangible assets is 

then allocated to three different intangible asset groups, each with different accounting 

treatment. The FASB in SFAS 141 acknowledges the growing importance of intangible 

assets and the complexity involved in separating and measuring them reliably. The three 

groups of intangible assets are: In-process research and development (IPRD), intangible 

assets separate from goodwill, and goodwill.

1) IPRD -  Costs that were generated in a particular R&D project, expensed by the 

target and have no alternative future use. IPRD is charged to expense at the acquisition 

date.

2) Intangible assets separate from goodwill -  Under SFAS 141 an intangible asset 

should be recognized separate from goodwill if  it meets one of the following two criteria: 

a) the asset arises from a contractual or other legal right, and b) the asset is separable, that 

is, it is capable of being separated or divided from the acquired entity and sold, 

transferred, licensed, rented or exchanged independently or in combination with a related 

contract, asset or liability. There are two types of intangible assets separate from 

goodwill: a) Finite-life intangible assets (typically patents, technology and contracts) - 

their economic useful life is finite and they are amortized over this economic useful life, 

and b) Indefinite-life intangible assets (typically marketing related such as brand names
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and trademarks) - their economic useful life is not known to be limited by any factor e.g. 

contractual, legal, and regulatory. They are not subject to amortization but are subject to a 

mandatory annual impairment test.

3) Goodwill -  measured as a residual value equal to the difference between the 

purchase price and the net value assigned to all other assets in the allocation. Under 

SFAS 142, goodwill recognized in purchase price allocation is no longer amortized. 

Instead, acquirers are required to test the reported value of goodwill for impairment at 

least annually.

As detailed above, the accounting treatment of both goodwill and indefinite-life

intangible assets does not comply with the matching principle and they are not subject to

a systematic gradual reduction in value. To account for the possible reduction in their

value, they are subject to a mandatory annual impairment test. The unique accounting

treatment that goodwill and indefinite-life intangible assets share distinguishes them from

most other long-lived assets.

Goodwill and indefinite-life intangible assets, however, have some properties that

differentiate them one from another. One difference is that whereas indefinite-life

intangible assets are specific, stand alone assets (e.g. brand name), capable of being sold

as such, the concept of goodwill is more abstract. The FASB describes goodwill as:

A collection of assembled assets that make up an acquired entity, or the value 
created by assembling a collection of assets through a business combination, 
such as synergies that are expected to result from combining one or more 
businesses. 2 4

More specifically, goodwill is a group of assets (e.g. skilled workforce, good labor 

relations and good relation with the authorities) that can not be sold separately from the

24 SFAS 141, Paragraph B156.
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entity and that should measure: 1 ) the value of the going concern of the target above the 

net value of its assets, and 2 ) the value of the synergy, that is, the value generated from 

combining the acquirer and the target.

Another difference is that whereas indefinite-life intangible assets are measured 

directly at fair value, using commonly used valuation methods, goodwill, because it 

cannot be separated from the entity, is measured indirectly as a residual value - the 

purchase price minus the net value of all other assets acquired. This difference persists in 

the annual impairment tests. Whereas indefinite-life intangible assets are re-measured and 

are impaired if their fair value is lower than the carrying value, the impairment test for 

goodwill is a residual calculation conducted at the reporting unit level. 2 5  This calculation 

involves two steps: First, the reporting unit's fair value is compared with the carrying 

value of its net assets including goodwill. If the fair value is greater than or equal to the 

carrying value, no goodwill impairment is recognized. Otherwise, impairment is 

recognized and calculated as the difference between the carrying value of goodwill and 

its new value. The new value of goodwill corresponds to the reporting unit's fair value 

minus the fair value of the net assets of the unit excluding goodwill. The accounting 

treatment of goodwill and indefinite-life intangible assets and the relative low 

verifiability of their measures could result in a strategic allocation of the purchase price. 2 6

25 By SFAS 141, Appendix F a reporting unit is an operating segment or a level below an operating segment.
26 Watts (2003) provides a very bold criticism on the accounting environment for intangible assets under SFAS 141 and SFAS 142. 
Fie argues that: “In moving into unverifiable valuation o f the firm and non-separable intangible assets, the FASB is taking steps down 
a path that many before them have feared to tread, and with good reason. The likely result will be net asset values and earnings that 
are subject to more manipulation and, accordingly poorer measures of worth and performance.”
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B. Research Questions and Development of Empirical Predictions

In this section I discuss the factors that may induce a strategic allocation of the 

purchase price to goodwill and indefinite-life intangible assets and specify the subsequent 

research hypotheses. The foundation of the research hypotheses is the unique accounting 

of goodwill and indefinite-life intangible assets, under SFAS 142. Both are not subject to 

amortization, and thus do not reduce acquirers’ EPS. Therefore, the higher the portion of 

the purchase price allocated to these assets, the higher the post-acquisition EPS level. 

However, the lack of systematic reduction in the value of non-amortizable intangible 

assets and the mandatory annual impairment test imply that the recognition of these

assets increases the likelihood of impairment and hence can increase expected EPS

01volatility. Unlike other costs associated with artificially increasing EPS level, such as 

increasing expectations for future EPS and losing credibility in reporting, increased 

expected EPS volatility and hence the above trade-off are the direct outcome of the 

accounting of non-amortizable intangible assets.

Given these effects, acquirers’ preferences in reporting may influence the amounts 

allocated to non-amortizable intangible assets even though the purchase price allocation 

does not directly affect cash flows. Specifically, allocation may be affected by 

preferences in the trade-off between the post-acquisition EPS level and expected EPS 

volatility, and by the likelihood of impairment shortly after the acquisition. In addition, 

the unique properties of goodwill, limiting its usefulness as collateral for debt 

contracting, may further affect amounts allocated to it.

27 Impairment charges can potentially reduce EPS volatility if  timed to offset spikes in earnings. Using impairment charges to smooth 
income, however, would require a firm to use impairment charges very frequently or to do it in times when performance is extremely 
good, both of which are not probable.
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I. EPS Level vs. EPS Volatility

The trade-off between the post-acquisition EPS level and expected EPS volatility is 

driven by the costs managers associate with a lower EPS level and with a higher EPS 

volatility. EPS Level -  It has been suggested that investors may functionally fixate on 

earnings and thus reward (penalize) an increase (decrease) in reported EPS even if  the 

change has no cash flow implications: Hand (1990) examines stock price reaction to 

quarterly earnings announcements reporting an increase in accounting gain due to swap 

transactions that were announced at an earlier date and suggests that the reaction is due to 

investors' functional fixation. Sloan (1996) shows that investors fail to recognize that 

changes in earnings are due to accruals, the less persistent component of earnings. 

Catering to investors’ functional fixation on earnings, acquirers may be motivated to 

increase amounts allocated to non-amortizable intangible assets.

EPS Volatility - Ronen and Sadan (1981) discuss the benefits of smooth income. 

Trueman and Titman (1988) model the price firms receive for issuing debt and conclude 

that if there is no cost to smoothing earnings, it is always optimal to do so. They show 

that smoother earnings can have a positive effect on the firm’s market value. Badrinath, 

Gay and Kale (1989) suggest that institutional investors avoid companies with high 

earnings volatility. Francis et al (2004) measure smoothness as the variability of earnings 

relative to the variability of cash flows and find that smoothness of earnings reduces the 

cost of capital. Graham, Harvey and Rajgopal (2005) report that managers are willing to 

sacrifice value for smooth earnings. Some of the costs CEOs and CFOs mention to more 

volatile earnings are: "the firm is perceived more risky to investors" and "it makes
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prediction of future earnings more difficult for analysts/investors”. Concerned with the 

expected increase in EPS volatility, acquirers may be motivated to reduce amounts 

allocated to non-amortizable intangible assets.

It can be argued that an increase in expected bottom-line EPS volatility due to higher 

likelihood of impairment charges bears no cost to acquirers. First, Allayannis, Rountree 

and Weston (2005) and Liu and Wysocki (2006) provide evidence that smoother income 

due to the accrual component of earnings has no additional positive effect on firm value. 

Second, investors and analyst may disregard non-recurring impairment charges when 

evaluating firms’ performance and EPS volatility. Beatty and Weber (2006), however, 

find cross-sectional differences in firms’ preferences for one time below-the-line vs. 

above the line accounting treatment for impairment charge, suggesting that at least some 

managers believe that impairment charges are not completely overlooked by investors. In 

their field study, Graham, Harvey and Rajgopal (2005) report that 51 percent of the CEOs 

and CFOs surveyed view reported EPS as the single most important determinant to the 

market evaluation of their performance. Other respondents viewed EPS as less important.

There is no evidence in the literature on which of the two effects - EPS level or EPS 

volatility - dominates managerial decision. Anecdotal evidence, however, suggests that 

attention to investors’ functional fixation on earnings, i.e. concerns about EPS level, 

dominates other concerns in purchase price allocation. Managers appear to make an effort 

to produce an accretive acquisition rather than dilutive one as the following comment 

implies:

28 If this is true than there is no trade-off between the EPS level and EPS volatility in the allocation of the purchase price and the 
coefficients in the regression represent cross-sectional differences in the benefits from increasing EPS level.
29 A business combination is accretive (dilutive) if  the return on the market value of the target’s equity is higher (lower) than that of 
the acquirer. The allocation o f the purchase price can not affect the value of the target’s equity, which equals the purchase price. It
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But all the companies I work with are concerned with the earnings effects of 
M&A. To the extent we can support fair value of intangible assets that 
minimize the company’s amortization charges, this makes the deal more 
appealing from an accounting perspective” (Marla Sincavage, Financial analyst 
in Ernst & Young, member of a team that conducts valuation analysis for the 
purpose of purchase price allocation)

Analysts also tend to consider whether a business combination has an accretive effect or a

dilutive effect on acquirers’ EPS an important parameter in evaluating a business

combination. This tendency is conveyed in the following comment:

I would be very reluctant to put a “buy” on a company announcing a dilutive 
deal, even if  my analysis showed a high IRR and a positive NPV” (Matt 
Ostrower, an equity analyst at Morgan Stanley)

The above preference for higher EPS level, if empirically exists, is likely to be more 

pronounced in firms that view EPS an important metric for outsiders to value their 

performance, namely in firms with stronger "EPS concerns". Therefore, my first 

empirical prediction is:

H3: The portion o f purchase price allocated to non-amortizable intangible assets 

increases with the EPS concerns o f the acquirer

Since EPS concerns may, after all, not affect the allocation of the purchase price, the 

above hypothesis in fact jointly tests the effect of EPS concerns on the allocation to non- 

amortizable intangible assets and firms’ preference in the trade-off between EPS level 

and EPS volatility.

I use the firm’s frequency of exactly meeting analysts’ forecasts to proxy for acquires' 

EPS concerns. In their field study Graham, Harvey and Rajgopal (2005) report that

can, however, affect the return (earnings) of the target by allocating the purchase price to assets that reduce (dilute) EPS, like 
inventory and property, plant and equipment or to assets that do not reduce EPS like goodwill and indefinite-life intangible assets.
30 University o f Rochester Roundtable on Corporate M&A and Shareholder Value. Journal o f  Applied Corporate Finance. A Morgan 
Stanley publication, vol 17 (Nov 2005).
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meeting analysts’ consensus estimates is one of the most important benchmarks for firms 

and that managers are willing to take actions to achieve this goal. Degeorge, Patel and 

Zeckhauser (1999) and Burgstahler and Eames (2003) document a higher proportion of 

firms exactly meeting analysts’ forecast than would be expected by chance, suggesting 

that firms indeed take actions to meet analysts forecasts. 31 A higher frequency of exactly 

meeting analysts’ forecasts reflects, ceteris paribus, a willingness to do more in order to 

meet earnings targets which could suggest stronger concerns with the EPS effects of 

business combinations. On the one hand, stronger concerns may lead acquirers to be 

more aggressive in achieving an accretive acquisition. On the other hand, a higher 

expected EPS volatility may increase the frequency of missing analysts' forecasts and 

thus prove costly for a firm that places importance on this metric.

II. Impairment Risk

The costs that may be associated with the greater likelihood of impairment introduced 

by the recognition of non-amortizable intangible assets are documented in the literature. 

Elliot and Shaw (1988) find that large write-offs are followed by dividend changes and 

re-evaluations by bond-rating agencies. In the context of intangible assets, prior research 

concentrates on goodwill impairment. Li, Shroff and Venkataraman (2004) document a 

downward revision of short-term and long-term analysts’ earnings forecasts following an 

announcement of goodwill impairment and Bens and Heltzer (2005) document significant 

negative stock returns when goodwill impairment is announced. Impairment charges of

31 On the benefits o f meeting analysts’ forecasts: Bartov, Givoly and Hayn (2002) and Kasznik and McNichols (2002) document that 
investors reward firms that meet analysts forecast. Koh, Matsumoto and Rajgopal (2006), however, report that the rewards and the 
actions firms take to meet analysts forecasts have significantly diminished in the post Sarbanes-Oxley era.
32 Since I measure the frequency of exactly meeting analysts forecast using I/B/E/S data which exclude in most cases impairment 
charges, the effect of increased EPS volatility may be mitigated.
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goodwill could also signal overpayment for a firm's past acquisitions. The notion that 

impairment charges are, in most cases, “bad news”, is supported by the Hayn and Hughes 

(2006) findings of the three-to-four-year delay between the deterioration of the indicators 

of the value of goodwill and the actual write-down. In their paper they argue that firms 

time write-downs strategically in an attempt to defer impairment charges.

Given the adverse effects of impairment, if  the increased likelihood of impairment 

introduced by non-amortizable intangible assets affects purchase price allocation, 

acquirers that are closer to an impairment event are more likely to recognize lower 

amounts of non-amortizable intangible assets in order to reduce impairment risk. My 

empirical prediction on the relation between impairment risk and the allocation of 

purchase price to non-amortizable intangible assets is:

H4a: The portion o f the purchase price allocated to non-amortizable intangible assets 

decreases with the level o f impairment risk associated with the acquirer

I use five measures to proxy for the proximity of the acquirer to an impairment

33 •event. First is the amount of “slack”, the buffer that acquirers have before reaching a 

state where impairment may be necessary. I define SLACK as the difference between the 

market value and the book value of the acquirer prior to the business combination, 

adjusted to the size of business combinations made by the acquirer during the fiscal year. 

Because the first step of goodwill impairment test involves comparing the reporting unit's 

fair value to its carrying value, a small difference translates into a higher likelihood that 

market value will fall below book value and trigger the second step of the impairment

33 All the variables used to proxy for impairment risk are directly related to the value o f goodwill, as there are no observable proxies 
for impairment risk of indefinite-life intangible assets. As will be explained in detail, all the proxies are more strongly associated with 
the impairment risk o f goodwill than that o f indefinite-life intangible assets. However, the proxies are more strongly associated with 
the impairment risk o f indefinite-life intangible assets than of all other assets recognized in a business combination.
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test. Second is acquirer’s stock return volatility (VOL). A high stock return volatility 

also implies a higher probability that firm's market value will fall below its book value. 

The third and fourth proxies measure acquirers’ performance in the years preceding the 

business combination (RET and LAGRET). Bens and Heltzer (2005) find a relation 

between goodwill write-offs and stock returns in the two years prior to the write-offs. 

Therefore, I use the stock-retum of the acquirer in the year that leads to the business 

combination and in the previous year to capture firm's past performance. 3 4  The fifth 

measure is the R&D intensity of the consolidated entity (RDCONS). Because intangible 

assets lack a physical substance, it is impossible to separate the “old” intangibles, 

acquired and recognized in the business combination, from the “new”, internally 

generated immediately expensed intangible assets. In paragraph B84-B85 of SFAS 142, 

the FASB acknowledges the fact that cash flows associated with acquired goodwill are 

usually intermingled with those associated with internally generated goodwill and that it 

is appropriate to assume that acquired goodwill is being replaced by internally generated 

goodwill. Firms that invest more intensively in internally generated intangible assets, 

which are expensed immediately (R&D and advertisement expenses), would have a 

larger cushion to support the carrying values of non-amortizable intangible assets against 

future impairment, and thus have lower impairment risk . 3 5  I also use a combined score 

that captures the latent variable “impairment risk” generated by factor analysis of all 

above proxies.

34 Both the stock return and the stock return volatility are measured at the acquirer level. This is the relevant level to test for 
impairment risk, assuming that the acquirer is the larger firm and that the target is consolidated into the acquirer (true is most 
acquisitions). Following is an illustrative example: an acquirer with one reporting segment has a market value o f 1000, a book value of 
1000 and no goodwill on the balance sheet. The purchase price is 30 and the value assigned to goodwill is 20. If  the market value of 
the acquirer falls in the following year to 990, even if  the targets operations are booming and the decrease in the market value is 
exclusively due to old operations the combined firm will have to recognize impairment.
35 Advertising expense and R&D expense are responsible for most o f the internally generated goodwill. Because firms do not often 
disclose advertising expense (data available for only one third o f the sample), I use only R&D expense.
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The impairment risk associated with goodwill, however, is different from the 

impairment risk associated with indefinite-life intangible assets. Whereas the valuation of 

an indefinite-life intangible asset in an impairment test involves, in most cases, a stand 

alone asset with no observable market price and with no other natural benchmark for its 

value, the valuation of goodwill starts with the comparison of the reporting unit’s fair 

value with its carrying value. The valuation method of goodwill makes the firm's market 

value an external, though imperfect, benchmark to the reporting unit's fair value, which if 

falls below the book value, can trigger an impairment charge measurement. 3 6  The 

difference in the impairment risk between goodwill and indefinite-life intangible assets 

leads to the following empirical prediction:

H4b: The portion o f non-amortizable intangible assets allocated to indefinite-life 

intangible assets increases with the impairment risk associated with goodwill

Because all the proxies that are used in this study to capture impairment risk of non- 

amortizable intangible assets are directly related to the value of goodwill and only 

indirectly to the value of indefinite-life intangible assets, they are used to measure the 

impairment risk associated with goodwill for the purpose of H2b. A drop in the firm’s 

market value below its book value, for example, could indicate that the book value of an 

indefinite-life intangible asset should also be impaired. However, given that goodwill is 

measured for impairment as a residual value from the fair value of the reporting unit, the 

connection between the firm’s market value, and hence the proxies based on the firm’s

36 Even though the impairment test is performed in the reporting unit level and the market value o f the firm is not necessarily the fair 
value of the unit, it is at least a benchmark for the sum of the fair values o f all reporting units, and when the acquirer reports in one 
reporting segment, the market value in most cases is a benchmark for the fair value of the reporting unit.
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market value to measure impairment risk, is stronger for the value of goodwill than for 

the value of indefinite-life intangible assets.

In addition, the impact of internally generated intangible assets on the impairment 

risk associated with goodwill is stronger than on the impairment risk associated with 

indefinite-life intangible assets. The fact that indefinite-life intangible assets are, at least 

conceptually, separable, makes it more difficult for new internally generated intangible 

assets to be subsumed in the existing asset, unless directly invested to strengthen the 

specific asset (e.g. advertising expense that supports the value of a specific brand name). 

Goodwill, by contrast, because it is measured as a residual value, absorbs all internally 

generated intangible assets. Consequently, internally generated intangible assets reduce 

the risk of goodwill impairment more than that of indefinite-life intangible assets.

III. Debt Contracting

Debt contracts use book values of assets and liabilities as estimates of the resources of 

the firm and its debt claims values (Smith and Warner 1979 Leftwich 1983, Dichev and 

Skinner 2002). The reported number of goodwill on the balance sheet does not always 

represent its true value, for the following reasons: First, goodwill is a group of 

unidentified intangible assets, which cannot be sold separate from the firm and therefore, 

its value is not verifiable. Second, goodwill is measured as a residual value from the 

purchase price. This measurement method entails that it subsumes items that do not 

represent value, such as the sum of measurement errors from the identified assets and, 

more importantly, any overpayment and overvaluation of the consideration. These two 

factors imply that the informational asymmetries associated with the value of goodwill
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are greater than with most other assets on the balance sheet. Third, goodwill has no value 

in bankruptcy. All three factors may drive creditors to discount the reported value of 

goodwill for the purpose of debt contracting. Given that specific assets on the balance 

sheet can serve as collateral for debt or can be securitized, acquirers with greater debt 

contracting constraints are more likely to prefer assets that are suitable as collateral. 

These acquirers would rather allocate smaller amounts to goodwill. I use the acquirers’ 

leverage to proxy for debt contracting constraints, which leads me to the following 

empirical prediction:

H5: The portion o f purchase price allocated to goodwill decreases with the 

acquirers ’ leverage

It is not clear whether the discount applied to the value of goodwill on the balance 

sheet should also pertain to indefinite-life intangible assets. On the one hand, Leftwich 

(1983) reports that goodwill and intangibles are frequently excluded from the asset base 

against which firms may borrow. Beatty and Weber (2006) report that slightly more than 

50 percent of a sample of 177 bank debt contracts had covenants that did not include 

intangible assets and Beatty, Weber and Yu (2006) report that one of the two most 

common adjustment to the net worth covenants is the exclusion of purchased intangibles 

from the calculation. These studies suggest that debt contracts do not distinguish between 

goodwill and other intangible assets and exclude all from the asset base against which 

firms may borrow. On the other hand, the growing trend of intellectual property backed 

securitization (Foster, Fletcher and Stout 2003) suggests that identifiable intangible assets
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■57
are used to back debt. In this type of transactions, however, the intangible assets used 

for securitization do not necessarily need to be recognized on the balance sheet. Given 

the opposing evidence, I have no prior on whether debt contracting considerations 

explain the allocation between goodwill and indefinite-life intangible assets. Empirically, 

I test whether acquirers’ leverage explains the portion of the non-amortizable intangible 

assets assigned to indefinite-life intangible assets rather than to goodwill.

IV. Overpayment

Paragraph B102 of SFAS 141 lists the six components that have been subsumed in 

goodwill prior to SFAS 141, and the sixth is overpayment by the acquirer. The discussion 

in SFAS 141 indicates that the FASB intends that the reported value of goodwill will not 

subsume overpayment. This goal, however, is very difficult to achieve because firms 

equate the purchase price to the net assets acquired. The residual nature of the 

measurement of goodwill dictates the inclusion of the overpayment, if  it exists, in the 

reported value of goodwill.

I investigate how two factors that are associated with overpayment, a publicly traded 

target and a target in a line of business different from the acquirer, affect the portion of 

the purchase price allocated to goodwill. A publicly traded target - Acquirers tend to 

overpay for public targets relative to private targets for the following reasons: 1 ) the 

liquidity discount for private firms, 2 ) differences between groups of shareholders and 

between the shareholders and the management over the change of control in a public 

target could result in a higher control premium than in a private target, and 3) acquirers

37 IP (intellectual property) backed securitization went up from 1.8 billion dollars in 2000 to 15 billion dollar in 2002. Source: Nigel 
Page, IP-Backed Securitization: Goldmine or Hype?, Intellectual Asset Management, Sep 2003 (2) P. 21.
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have more information asymmetries to exploit in private targets. Indeed, Fuller, Netter 

and Stegemoller (2002) find that bidders’ shareholders gain on average when acquiring a 

private firm or a subsidiary but lose on average when buying a publicly traded firm. 

Therefore, I expect that overpayment for a public target will be reflected in larger 

amounts allocated to goodwill. One factor that can offset the expected positive relation 

between the overpayment associated with a publicly traded target and the amounts 

allocated to goodwill is the availability of information on publicly traded target, which 

indicates that the purchase price allocation is subject to more external scrutiny. A target 

in a line of business different from the acquirer - Morck, Shleifer and Vishny (1990) find 

that the returns to a bidding shareholder are significantly lower when their firm 

diversifies, suggesting that acquiring a target from a line of business different from the 

acquirer’s may also be associated with overpayment.

Given the residual measure of goodwill and the potential of including overpayment in 

the amounts allocated to this asset, the difference in the portion of the purchase price 

allocated to goodwill between public and private targets and between diversifying and 

non-diversifying acquisitions could provide an estimate to the average premium paid by 

acquirers in both cases.

IV. Data

The data in the sample consist of business combinations made by the non-financial 

S&P 500 firms (two-digit SIC codes 60-69 were excluded) and consummated between 

July 1, 2001 (the effective date of SFAS 141) and December 31, 2004.
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The data were hand collected from the 10-K files on the US SEC’s EDGAR database. 

Acquisitions, in most cases, are disclosed in the second note of the annual reports. I use a 

key word search for the words “Acquisitions” or “Business Combination” to find the 

“Acquisitions” note. To secure completeness of the sample, I employ three additional 

search measures: First, I go over the titles of the notes to the annual reports in case a 

different title was used. Second, I compare the sample to the list of “Completed 

Acquisitions” in the SDC (Thomson) database and use key word of the target’s name to 

search in the 10-Ks for business combination included in the SDC but missing from the 

sample. Third, I compare the reported amounts of cash outflows for acquisitions in the 

cash flow statement (Compustat #129), to the acquisitions recorded in my sample, to 

check for large discrepancies in the overall cash amounts spent on acquisitions. Appendix 

A lists all the data items that were hand collected. Other data used in this study are 

obtained from Compustat (annual), CRSP (Daily), I/B/E/S, Execucomp and Thomson 

Finanacials (SDC, Inside Ownership and Institutional Investors).

Table 1, Panel A outlines the sample composition. In total, the sample includes 1,019 

observations, which represent 297 acquiring firms. 830 of the observations are of single 

business combinations, 117 of which are also included in the disclosure of aggregated 

business combinations (e.g. an acquirer discloses only the goodwill and intangible assets 

for a single business combination, but these amounts are included in a disclosure of the 

purchase price allocation for the aggregation of business combinations made by the 

acquirer in the year). 46 observations describe disclosure of aggregated business 

combinations in which there is further disclosure on some of the individual business 

combinations that compose the aggregation and 143 observations describe disclosure of
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aggregated business combinations with no disclosure on the individual business 

combinations that compose the aggregation. Table 1, Panel B presents the sample by 

industries. In all, 46 industries are represented. The number of firms in each industry 

ranges from 1 in the Water Transportation industry to 177 in the Business Services 

industry.

V. Results

A. Descriptive Evidence

Table 2, Panel A presents descriptive statistics of the hand-collected data. 38 The mean 

(median) purchase price in the sample is 667 (125) million dollars and the mean (median) 

cash consideration is 297 (73) million dollars. The mean (median) ratio of the purchase 

price to the acquirer’s market value is 6.2 percent (1.3 percent). In 72.5 percent of the 

acquisitions, acquirers provide a reason for the acquisition. Though paragraph 52 of 

SFAS 141 requires that acquirers disclose the primary reason for the acquisition in the 

notes to the financial reports, only 67 percent of the disclosures of the primary reason for 

the acquisition (49 percent of the overall business combinations) are made in the notes. 

The other common place for this disclosure is the MD&A. The quality of reasoning, 

however, varies greatly across firms. An example of an informative and elaborate reason 

for acquisition is:

We expect the acquisition to strengthen our competitive position in the 
enterprise administration market by enabling us to deliver solutions that allow 
customers to build, manage and protect their IT infrastructures with end-to- 
end security management capabilities39

38 The descriptive statistics presented in Table 2 are based only on disclosure on single business combinations. The statistics do not 
change significantly when observations o f aggregated business combinations are included.
39 Symantec acquiring PowerQuest -  purchase price 154 M dollars (1.5 percent o f Symantec MV).
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On the other side of the scale are sparse explanations such as: “On September 22, 2003 in 

an effort to expand its media business the Company completed the acquisition of . . . ” .4 0  

Only 13.4 percent of the acquirers disclose the factors that contributed to a purchase price 

that resulted in recognition of goodwill. Given the fact that the median portion of 

purchase price allocated to goodwill is 60 percent, the 13.4 percent seem to be quite a low 

figure. The values of intangible assets and goodwill are disclosed more often than any 

other asset acquired or liability assumed (71 percent and 80.1 percent respectively). 

However, only 43.9 percent of the acquirers disclose the breakdown of the intangible 

assets to the intangible asset classes, 37 percent of the acquirers disclose the amortization 

period for each class of intangible assets 38.1 percent disclose the weighted average 

amortization period. In 34.4 percent of the business combinations acquirers disclose the 

portion of goodwill that is expected to be deductible for tax purposes.

In 43.1 percent of the business combinations acquirers disclose separately the assets 

acquired and the liabilities assumed. In 56.9 percent of the cases assets are netted against 

liabilities. This, potentially, allows acquirers to conceal large amounts of liabilities 

assumed in the business combination. In 33.7 percent of the business combinations 

acquirers disclose the purchase price allocation 41 2 2  percent of the acquirers report that 

they used a third party to appraise one or more of the assets acquired. Overall descriptive 

statistics reflect varying levels of disclosure on business combinations within acquirers 

and between items for disclosure.

40 Univision acquiring Hispanic Broadcasting Corporation -  purchase price 3.35 B dollars (60 percent o f Univision MV).
41 Paragraph C2 of SFAS 141, which includes an illustration of the disclosure requirement of the purchase price allocation details eight 
captions - current assets, property plant and equipment, intangible assets, goodwill, total assets acquired, current liabilities, long-term 
debt, total liabilities assumed. For the purpose of this paper disclosure o f seven out overall 12 items - the above eight plus four other 
balance sheet captions (cash acquired, deferred tax, short-term debt, and the division of intangible assets to finite and indefinite life) 
that are not detailed in the illustration example - is considered a disclosure o f purchase price allocation.
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Table 2 Panel B presents descriptive statistics on purchase price allocation. The lion’s 

share of the purchase price is allocated to intangible assets. The mean (median) portion of 

purchase price allocated to net tangible and financial assets is 16 (9) percent. The largest 

portion of the purchase price is allocated to goodwill with a mean (median) of 55.4 (60) 

percent. In 40 observations (4 percent of the sample) the goodwill recognized is greater 

than the purchase price. One of the purposes for introducing the new recognition rules for 

intangible assets separate from goodwill in SFAS 141 is to reduce the number of separate 

intangible assets subsumed in goodwill and thereby to reduce the portion of the purchase 

price allocated to goodwill. 4 2  Comparing the mean ratio of goodwill to the purchase 

price in this study to the same ratio reported in Henning, Lewis and Shaw (2000) suggests 

that this portion is not decreasing. Henning, Lewis and Shaw (2000) reported for a 

sample of purchase method business combination between 1990 and 1994, a mean ratio 

of goodwill to the purchase price of 56.8 percent. There are many differences between the 

two samples; however, there is an indication that the figure reported in this study is 

understated. The sample in Henning, Lewis and Shaw (2000) includes only acquisitions 

that resulted in non-zero goodwill. After eliminating the observations that result in zero 

goodwill the mean (median) portion of purchase price allocated to goodwill in this study 

rises to 63 (65.5) percent, which is significantly greater than the figure reported in 

Henning, Lewis and Shaw (2000) 4 3

The mean (median) portion of purchase price allocated to indefinite-life intangible 

assets is 4.1 (0) percent. Indefinite-life intangible assets, however, are recognized in 22

42 See SFAS 141 Paragraphs B148-B150.
43 Another difference between the two samples that further suggests that the portion of purchase price allocated to goodwill is not 
decreasing is that the sample in Henning, Lewis and Shaw (2000) includes only publicly traded firms that are associated with 
overpayment. The sample in Henning, Lewis and Shaw, however, includes only purchase method acquisitions, which may understate 
the overall goodwill, had pooling acquisitions accounted as purchase.
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percent of business combinations. When indefinite-life intangible assets are recognized, 

the mean portion of the purchase price allocated to them is 24.4 percent. The mean 

(median) portion of the purchase price allocated to finite-life intangible assets is 2 0 . 2  

(14.8) percent. The mean portion of the purchase price allocated to goodwill when the 

target is a publicly traded firm is 59.5 percent compared with 54.4 percent when the 

target is a private firm (difference is significant at 11% level). When the target is from a 

different Fama-French industry class than the acquirer (diversification) the mean portion 

of the purchase price allocated to goodwill is 60 percent compared to 52.3 percent when 

both the target and the acquirer are from the same industry (difference significant at 1 % 

level).

Intangible assets (excluding IPRD) are responsible for mean (median) of 79.4 (87) 

percent of the purchase price. Including amounts assigned to in-process R&D, the mean 

(median) ratio of intangible assets to the purchase price is 84 (91) percent. The ratio of 

intangible assets to the purchase price is on average 63 percent higher than the ratio of the 

difference between the market and the book value to the market value of the acquirer 

prior to the acquisition. The relation between the market value and the book value is 

believed to represent the extent that there are unmeasured factors in the balance sheet (i.e. 

intangibles) . 4 4  This finding is consistent with any interpretation of the following: 

acquirers overpay on average for the target, distort purchase price allocation to increase 

the portion of the less verifiable intangible assets or prefer to buy targets with higher 

intensity of intangible assets.

44 See Lev (2003)
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B. Empirical Analysis 

I. Disclosure

This section outlines the empirical tests of my research hypotheses. To capture the 

level of disclosure on business combinations I construct a numerical disclosure score. 

The disclosure score is the number of items disclosed in the business combination 

deflated by the maximum number of items relevant to this business combination. 4 5  Each 

item related to the business combination disclosed in the 1 0 -k is equally weighted and 

receives 1 point. The maximum number of points, 27,46 includes 23 items of which 

disclosure is mandatory in a material business combination, and 4 balance sheet captions 

(cash acquired, deferred tax, short-term debt and the division of intangible assets to finite 

and indefinite life) that are not included in the illustration example in appendix C of 

SFAS 141 but are reported in many cases.

For descriptive purposes I begin by examining the unconditional relations between 

the disclosure score and the factors, other than materiality, hypothesized to influence 

disclosure level. Table 3 presents the mean and median disclosure score for two partitions 

to three equal-sized portfolios (1-Low, 2-Medium, 3-High) sorted by the portion of 

purchase price allocated to goodwill (GDWLCONS) and by the frequency of unexpected 

accruals (EARNMAN). Table 3 also presents the mean and median disclosure score for a 

partition of each of the above portfolios into two portfolios: the first includes business 

combinations with purchase price greater than 5 percent of acquirer’s total assets and the

45 In the sample there are 117 business combinations that are disclosed individually but are also included in the disclosure of the 
aggregated amount for the year. In some cases the disclosure o f the business combination individually, did not include items that were 
disclosed on aggregate. To account for the fact that the aggregated information provides additional information, I correct the score for 
the individual business combination in the following way: for each item that was not disclosed individually but was disclosed on 
aggregate I add to the score the ratio o f the purchase price in the individual business combination to the aggregated purchase price.
46 The maximum number o f points can range from 21 to 27 because the maximum is corrected for observations that goodwill and/or 
intangible assets are disclosed and equal 0. When both are 0, the disclosure of six items, which are mandatory by SFAS 141, is not 
applicable (e.g. amortization period and factors contributing to the purchase price that resulted in goodwill).
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second includes business combinations with purchase price smaller than 5 percent of 

acquirer’s total assets.

I measure unexpected accruals using the Kothari, Leone and Wasley (2005), 

performance matched modified Jones model. I estimate the expected (referred to as non- 

discretionary) accruals and then compute the unexpected (discretionary) accruals. More 

specifically, I estimate the following model:

TACCt = fii + p i(\IT A , - 1) + fh(AREV, -  AAR,) + p*(PPEt) + j3s(ROA,) + s, 

Where: TACC, is total accruals at year t scaled by total assets at year t-1, TA- ,  is total 

assets at t-1, AREV is the change in revenues between year t and year t-1 scaled by total 

assets at year t-1, AAR is the change in accounts receivable between year t and year t-1 

scaled by total assets at year t-1, PPE, is net property plant and equipment in year t scaled 

by total assets at year t-1 and ROA, is the return on assets at year t. I deflate all the 

variables by total assets in order to control for differences in firms size. I also control for 

industry differences. The frequency of unexpected accruals is measured as the ratio of 

number of instances during the five years, ending in the financial year of the business 

combination, that the acquirer had either positive unexpected accruals (positive residuals 

- upward earnings management) or extreme - greater than 2 0  percent of the firm’s total 

assets - negative unexpected accruals (big bath) to the total number of years with 

available date (in most cases 5). Following Collins and Hribar (2001), all variables are 

measured from the cash flow statement.

Table 3 displays a monotonous decrease in the mean and the median disclosure score 

from the portfolio of acquirers that allocated a smaller portion of the purchase to goodwill 

to the portfolio of acquirers that allocated a larger portion of the purchase price to
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goodwill. This pattern persists when conditioning on the size of the business 

combination. When partitioning on unexpected accruals only the median disclosure score 

displays a monotonous decrease from the Low portfolio to the High portfolio of the 

frequency of unexpected accruals. Table 3 also shows that the disclosure score is 

significantly higher in business combination in which the purchase price is greater than 

five percent of the acquirers’ total assets.

I also test the simple unconditional pairwise correlations between disclosure score 

and the factors other than materiality that are expected to affect disclosure. Table 4, Panel 

A provides definitions and descriptive statistics of the variables measuring the above 

factors and Panel B reports their pairwise correlations. Consistent with predictions, Table 

4, Panel B reports a significantly negative correlation between the disclosure score and 

the ratio of goodwill to the purchase price and between the disclosure score and the 

frequency of unexpected accruals. The disclosure score is also significantly negatively 

correlated to the levels of dedicated institutional investors and to the ratio of stock and 

option based incentives to the total CEO’s annual compensation. The disclosure score is 

significantly positively correlated with the number of analysts covering the acquirer.

Next in the empirical analysis is a regression analysis. I estimate the following model:

DISCSCORE = J30 + ■ YEAR + p 2 -TA + ■ CONSTYPE + /?4 • SIC + J35 ■ LNCONS
+ J36 ■RELCONS + fi1-M A T\ + p i ■MAT5 + J39 -MAT 10 
+ /?10 • GDWLCONS + J3U ■ EARNMAN + p n  ■ SENSREC + j3n  ■ STOCKCOMP 
+ J3U ■LNHOLDINGS + J3n  • INSOWN + J3l6 ■ INVDED + fixi ■ INVQUAS 
+ J3n ■ INVTRA + p l9 • COUNTANA + £•

The dependent variable in this model the disclosure score (DISCSCORE). The control 

variables in the regression are: year -  three binary variables for the years 2002-2004 

(base year 2 0 0 1 ), which control for the possible changes in disclosure levels following

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Sarbanes-Oxley 2002 act. TA -  though the sample is composed exclusively of S&P 500 

firms, there could still be variations in disclosure level due to size. I control for size using 

the acquirers’ total assets at the beginning of the year. CONSTYPE -  stock consideration 

is associated with significantly lower long-term returns, which has been suggested to 

indicate overpayment (Aragwal and Jaffe 2000). However, evidence in the finance and 

accounting literature associates stock consideration with overvalued consideration and 

not with overpayment. Myers and Majluf (1984) find that a bidding firm will offer to 

issue stocks to finance an investment when it has a superior information and it believes 

the stock to be overvalued. Penman (2003) suggests that equity consideration is a way of 

locking value of an overvalued share. Their findings are supported by the FASB that 

indicates, in context of the breakdown of the components of goodwill in paragraphs 

B102-B103 of SFAS 141, that stock consideration could be associated with overvaluation 

of the consideration. This variable controls for variations in the level of disclosure that 

are related to overvaluation of the consideration and is coded 1 when more than 95 

percent of the purchase price is paid by non-cash consideration. 4 7  SIC - industry 

differences could have an impact on the level of disclosure. Due to the fact that the 

sample is not large enough to support testing the model by industry, I add a dummy 

variable for each industry that has 30 observations or more in the sample (overall 10

48industries). The industry classification also captures differences in the undistorted 

portion of the purchase price allocated to goodwill. Industries are identified using 

standard Compustat 2-digit SIC code. 4 9  Table 5 reports results of regressions of the full 

model and five nested models, each includes control variables (/?<>-/? 4), the variables that

47 Results do not change when using a continuous variable equal to the ratio of stock consideration to the total purchase price.
48 Despite the caveats in estimating full industry fixed effects, I estimate the same regression with fixed effects and results are robust 
to the change.
49 As a robustness test I use the Fama-Frence industry classification. Results are robust to the change.
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proxy for the materiality of the business combination 9), the ratio of the goodwill

to the purchase price ( / ?  10) and one or a subset of the explanatory variables ( / ?  n -  / ? 1 9 ) . 5 0

Materiality judgment effects on disclosure on business combinations:

I use three measures, one absolute and two relative, of the size of the business 

combination to capture materiality considerations in disclosure of information on 

business combinations. 1) Absolute size (LNCONS -  the natural logarithm of the 

purchase price) - Although in SFAC No. 2 the FASB indicates that materiality judgment 

should be based on relative size, 51 I test whether the absolute magnitude of the business 

combination affects disclosure decisions. 2) Relative size (RELCONS -  the ratio of the 

purchase price to the acquirer’s market value two days prior to the effective date of the 

business combination) -  A continuous variable that captures the significance of the 

business combination relative to how investors value the acquirer. 3) Accounting-based 

thresholds (MAT1, MAT5, MAT10) -  Accounting-based thresholds are ratios of the 

purchase price relative to an accounting benchmark from the financial reports.

Since the FASB does not suggest a specific guidance with materiality thresholds for 

business combinations, there is no natural benchmark to test materiality. The most 

commonly used rule of thumb, as a materiality threshold is a 5 percent effect on income. 

There are, however, two problems with using income as a materiality metric for business 

combinations. The first is that income could vary substantially between years. The second 

is that measuring the effect on income shifts the emphasis of the materiality judgment 

from the purchase price to the income of the target. In this case, especially with high

50 Because of the incompleteness o f the data in the databases, each variable I add to the regression has a depleting effect on the number 
o f observations. Therefore, I also estimate a version of the model that excludes the one variable with the largest depleting effect on the 
number of observation (Reg. 6 in Table 5).
51 SFAC No. 2, Paragraph 129.
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growth targets, the effect of the target’s income on the acquirer’s income does not 

measure the true significance of the business combination. The SEC often uses total 

assets as the metric relative to which the purchase price is measured for the purpose of 

disclosure. 5 2 Moreover, total assets are commonly used in the accounting literature to 

proxy for firms’ size. Therefore, I use total assets as the metric for the accounting-based 

materiality thresholds, and test three levels: 1 percent, 5 percent and 10 percent. 53 I 

partition the sample into four portfolios sorted by the purchase price relative to total 

assets of the acquirer - below 1 percent of total assets (base portfolio -  379 

Observations), between 1 percent and 5 percent of total assets (362 Obs.), between 5 

percent and 10 percent of total assets (107 Obs.) and above 10 percent of total assets (153 

Obs.) -  and create 3 binary variables, one for each non-base portfolio, each receives the 

value 1 if  the observation is included in the portfolio and zero otherwise.

Results in Table 5 suggest that disclosure level is not affected by the absolute 

magnitude of the business combination. However, the two other materiality metrics affect 

the overall disclosure level. The ratio of purchase price to the acquirer’s market value, 

though not significant in 10 percent level in Reg. 2, is positive and significant at 1 percent 

and 5 percent level in Reg. 6  and 7 (respectively). This result suggests that managers and 

auditors consider the relative size of a business combination as perceived by investors in 

their materiality judgment. The most dominant materiality measure for disclosure 

decisions on business combinations, however, is whether the purchase price is greater 

than 5 percent of acquirer’s pre-acquisition total assets. The coefficient on MAT5 is the

52 Rodrigues and Stegemoller (2006) overview the specific thresholds used by the SEC for different acquisitions.
53 In order to choose the alternative threshold I formed five equal sized portfolios sorted by level o f purchase price to total assets. I 
tested the frequency of disclosure for hand collected items and for the disclosure score. I found that the pattern displayed by the 
portfolios is that the frequency of disclosure is significantly higher in portfolio 5 and sometimes in portfolios 4 and 5. The 5% 
threshold is in the 74 percentile so the 5% threshold seemed a natural choice. I added the 1% and 10% thresholds since they are the 
one level higher and one level lower than the 5%.
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persistently significant at 1 percent level in all regressions. Furthermore, comparing the 

increase in the size of the coefficients on the accounting-based thresholds suggests that 

the largest increase in disclosure score occurs when the purchase price exceeds the 5 

percent of total assets threshold: an increase of 0.122 from MAT1 to MAT5 (0.075 and 

0.197 respectively) compared with an increase of 0.075 from the base portfolio to MAT1 

and 0.065 (to 0.262) from MAT5 to MAT10. The difference between the coefficients on 

MAT5 and on MAT 10 is not significant in 10 percent level in two out of the 7 

regressions. The 0.122 increase from mat _1 to MAT5 is also greater than the 0.013 -  

0.026 increase in the disclosure score when the purchase price is between 5 percent and 

1 0  percent of the acquirers’ market value. 54

Factors related to managerial incentives:

1) Portion of the purchase price allocated to goodwill - Consistent with the empirical 

prediction (HI), results in Table 5 display a significant negative relation (-0.086 at 1% 

level) between the ratio of goodwill to the purchase price and the disclosure score. The 

result persists in all regressions. This result may suggest that when acquirers overpay for 

the target and/or when they distort the purchase price allocation in a way that overstates 

goodwill, they tend to provide less information on the business combination. To the 

extent that a portion of purchase price allocated to goodwill represents high proprietary 

costs that were not captured by the industry controls, this result is consistent with a 

negative relation between proprietary costs and disclosure of relevant information.

2) Unexpected accruals - Consistent with the empirical prediction (H2), results in 

Table 5 display a negative relation between the disclosure score and the frequency of

54 The coefficient on RELCONS is 0.226.0.226*0.05=0.013,0.226*0.1=0.026.
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unexpected accruals. The coefficient on EARNMAN is significant at 5% level in reg. 1 (- 

0.063) and 6 (-0.07) and at 10% level in reg. 7 (-0.058). To the extent that unexpected 

accruals represent earnings management, this result suggests that when acquirers resort 

more often to earnings management, and therefore increase their need for flexibility with 

future reporting numbers, they tend to disclose less information on business 

combinations.55 I find no evidence, however, that disclosure level on business

combinations is related to the sensitivity of the stock price to earnings news. I follow 

Abarbanell and Lehavy (2003) and measure the sensitivity of the stock price to earning 

news (SENSREC) as the I/B/E/S average analysts recommendation at the quarter of the 

financial year end.

General factors that affect disclosure: I find a negative relation (-0.1, significant at 

5% level) between the levels of stock-based incentives to the CEO’s (STOCKCOMP) 

and the disclosure score. Following Nagar, Nanda and Wysocki (2003), I measure the 

level of the CEO’s annual stock-based incentives as the three-year average of the value 

of restricted shares grants plus net value of stock options grants deflated by the total 

compensation to the CEO for the year. I do not find, however, a significant relation 

between the CEO’s total stock holdings, as measured by the natural logarithm of the 

value of the CEOs’ stock holdings, and the disclosure score. Consistent with Nagar, 

Nanda and Wysocki (2003), I find a significant negative relation (-0.5 at 1% level) 

between the levels of inside ownership and the disclosure score, suggesting that high 

levels of inside ownership results in lower demand for information from the outside. 

Inside ownership is measured as the number of shares held by insiders deflated by total

55 Though by accounting mechanics positive discretionary accruals should reverse, the big bath phenomenon indicates that in many 
cases the reversal may come as a one time event after a long period of smaller upward earnings management.
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number of shares outstanding.56 Consistent with Bushee and Noe (2000), I find a 

significant negative relation (-0.005, at 1% level) between the level of dedicated 

institutional investors holdings and the disclosure score. I construct the variables 

INVDED, INVQUAS and INVTRA, as the ratio of each type of the institutional 

investors to the total number of shares outstanding, using Bushee classification of 

institutional investors. The result may suggest as in Bushee and Noe (2000) that 

dedicated institutional investors have other channels of information on business 

combinations. Finally, I find a significant positive relation (0.003, at 1% level) between 

the number of analysts that cover the acquirer (COUNTANA) and the disclosure score.

Disclosure of Tax-Deductible Goodwill: I test the factors that affect disclosure of the 

portion of goodwill that is expected to be deductible for tax purposes. Whenever there is 

a difference between a value assigned to an acquired asset and its tax basis the acquirer 

has to recognize a deferred tax asset or a deferred tax liability. The deferred tax asset or 

liability could help estimate the portion of an asset that is tax-deductible. The exception 

to the rule is goodwill. The rule in paragraph 259 of SFAS 109 is that a deferred tax 

liability or asset is not to be recognized for a difference between the book and the tax 

basis of goodwill. Therefore, the FASB requires an explicit disclosure of the portion of 

goodwill that is expected to be deductible for tax purposes if  goodwill is a material 

portion of the purchase price. No disclosure of this item leads to the assumption that the 

deductible portion is not material and a deferred tax liability is assumed, though not 

recognized, for the full amount of goodwill. Thus if  the portion of deductible goodwill is 

material and is not disclosed, the acquirer will pay in the next 15 years less income tax

56 Following Nagar, Nanda and Wysocki (2003), I also use deciles ranking of inside ownership to address the skewness of the 
distribution o f data. Results are robust to the change.
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than investors expect, which would positively affect the cash flow statement. Recent 

literature has recognized the importance that analysts and investors place on the ratio of 

cash flow from operations to earnings in evaluating firms’ quality of earnings (See 

Schipper and Vincent 2003, Haris, T., E. Huh and P. Fairfield, 2000 -  a Morgan Stanley 

report, Raj, D., D. Hawkins, R. Bernstein and A. Redlich. 2002 - A Merrill Lynch report 

and Defond and Hung 2003, on the increase in number of cash flow forecasts). Therefore, 

the tax-deductible goodwill that is not disclosed provides managers with a cash flow 

reserve, not known to investors, to be used in the next 15 years.

I use a Logit estimation model in which the dependent variable (GDWLTAX) is a 

binary variable coded 1 if  the acquirer discloses the portion of goodwill that is expected 

to be tax deductible and 0 for no disclosure. Results in Table 6 suggest that consistent 

with the growing importance of cash flow from operations in signaling earnings quality, 

probability of disclosure of the portion of goodwill that is expected to be deductible for 

tax purposes decreases with the frequency of unexpected accruals. That is, acquirers that 

manage earnings through accruals are less likely to disclose the portion of goodwill that 

is expected to be tax-deductible.

Acquirers’ effective tax rate (EFFTAX) also explains the disclosure of tax-deductible 

goodwill. The probability o f disclosure is positively related to acquirers’ effective tax 

rate57 (EFFTAX). On the one hand, a high effective tax rate increases the value of the tax 

cushion provided by the deductibility of the goodwill and therefore increases the 

motivation not to disclose this information. On the other hand, high tax brackets make the 

amounts that are deductible for tax purposes more material. The positive relation suggests

571 would like to thank John Graham for sharing the effective tax rate data.
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that the materiality effect is stronger than the motivation not to disclose the larger cash 

flow cushion arising from a high effective tax rate.

Results also suggest that despite the requirement in paragraph 52 C of SFAS 141 for 

disclosure of the goodwill that is expected to be deductible for tax purposes if  portion of 

the purchase price allocated to goodwill is significant, the coefficient on GDWLCONS is 

not significant. That is, the probability of disclosure does not go up with the ratio 

goodwill to the purchase price. This provides additional evidence that managers are not 

consistent in employing materiality constraint in business combinations.

Consistence in classifying a single acquisition as material:

In order to investigate whether firms employ materiality constraint equally on all 

items subject to disclosure, I test the correlation between the disclosure of the purchase 

price allocation and the disclosure of the pro-forma income statement, two items that 

SFAS 141 requires acquirers to disclose if  the business combination is material.58 These 

two items are among the most informative on the potential effects of the business 

combination on the acquirer. The correlation between the disclosure of the purchase price 

allocation and the disclosure of the pro-forma income statement is 0.4. 225 out of 830 

business combinations disclosed one and not the other, 159 disclosed both and 446 

disclosed none. This number of acquirers that disclose one item and not the other 

suggests that acquirers are often not consistent in classifying a business combination as 

material.

Alternative nroxv for the earnings management:

Unexpected accruals, though commonly used in the accounting literature to detect 

earnings management, are often criticized because of problems such as measurement

58 Purchase price allocation-SFAS 141 Paragraph 52 and Pro-forma information-SFAS 141 Paragraph 54.
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errors (Collins and Hribar 2002), misspecification (Kothari, Leone and Wasley 2005), 

and issues with the interpretation of the results. As a robustness test for the relation 

between the disclosure level on business combinations and earnings management, I use 

an alternative measure to proxy for earnings management. Following an extended 

literature on firms that manage earnings to meet certain targets such as to avoid loss and 

earnings decline (Burgstahler and Dichev 1997), and to meet analysts’ forecasts 

(Degeorge, Patel and Zeckhauser 1999), I test the relation between the level of disclosure 

on business combinations and the frequency of exactly meeting or largely missing 

downward quarterly analysts’ forecasts during the five years ending in the year o f the 

business combination.

Using I/B/E/S data, I measure analysts’ forecasts as the median value of all the latest 

forecasts issued by analysts no later than 30 days prior to the fiscal year end. The 

frequency of exactly meeting analysts’ forecasts is the number of times that the actual 

quarterly EPS is in the range of -0.5 cents and +0.5 cents59 of the median analysts 

forecasts (exactly meet) or if  actual quarterly EPS is at least 20 cents lower than analysts 

forecasts (big bath) deflated by the total number of quarters with available data (20 in 

most cases). Results in Table 7 display a significant negative relation (-0.14 in 1% level) 

between the frequency of exactly meeting or largely missing downward quarterly 

analysts forecasts and the disclosure score. This result suggests that the negative relation 

between the level of disclosure and the frequency of past years earnings management is 

robust to the change of the proxy for earnings management.

55 Results hold if  the range of exactly meeting analysts’ forecasts is between 0 and 1 cent.
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II. Purchase Price Allocation

Non Parametric Analysis - Table 3 provides descriptive statistics of the variables 

used in this study to proxy for the levels of EPS concerns, of impairment risk and of debt 

contracting constraints and ratios of goodwill to the purchase price and of non- 

amortizable intangible assets to the purchase price.

Table 10 provides a non-parametric analysis of the relation between the portion of the 

purchase price allocated to non-amortizable intangible assets and the measures listed in 

Table 9 .1 partition the sample into three equal-sized portfolios sorted by the level of each 

measure (Low, Medium, and High). For each portfolio of each measure I report the mean 

and the median portions of the purchase price allocated to goodwill and to non- 

amortizable intangible assets. The Low portfolio of the frequency of exactly meeting 

analysts forecast displays lower mean and median portions of purchase price allocated to 

both goodwill and non-amortizable intangible assets than the Medium and the High 

portfolios. The difference between the mean of the Low portfolio and the mean of the 

High portfolio is significant at 1% level. There is no statistically significant difference 

between the means of the Medium and the High portfolios. I measure the frequency of 

exactly meeting quarterly analysts forecasts (EXACMEET) as the number of 

occurrences, in the five years ending in the year of the business combination, that the 

acquirers’ actual EPS is in the range of -0.5 cents to +0.5 cents of I/B/E/S median 

quarterly analysts forecasts that were issued in a date later than 30 days before the fiscal 

year end. I scale this figure by the total number of quarters with analysts’ forecasts 

available (in most cases 20).
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Of the five proxies for impairment risk, the portion of the purchase price allocated to 

goodwill and to non-amortizable intangible increases monotonically only in the stock 

return in the year that leads to the business combination (RET), with a difference in the 

means between the High and the Low portfolios significant at 5% level. The stock return 

in the year that leads to the business combination is measured as the buy and hold stock 

return of the acquirer from 252 to 2 business days before the business combination was 

consummated. Similarly, the stock return in the previous year (LAGRET) is the buy and 

hold stock return from 502 to 253 business days before the business combination was 

consummated. The other three proxies are measured as follows: SLACK is the difference 

between acquirer’s market value two days before the business combination was 

consummated and acquirer's book value at the beginning of the year, scaled by the total 

consideration paid by the acquirer for acquisitions made during the year.60 VOL is the 

acquirer’s stock return volatility in the year prior to the consummation of the business 

combination. RDCONS is the ratio of the total research and development expense made 

by the acquirer in the three years prior to the business combination plus the in-process 

research and development recognized in the business combination61 to the purchase price.

Table 10 also provides supporting evidence on the negative relation between the 

portion of purchase price allocated to goodwill and acquirers’ leverage. Leverage is 

measured as the ratio of debt to total assets of the acquirer.62 The portion of purchase 

price allocated to goodwill decreases monotonically from the Low leverage portfolio to

60 To capture potential effect other acquisitions during the year may have on the allocation, I scale by the total amount of consideration 
for business combinations during the year. Using this scaling, I implicitly assume that at the time of the allocation the acquirer already 
knows the full amounts spent during the year for acquisitions. This assumption is not very restrictive as the purchase price allocation 
in most cases is performed when the acquiring firm has information about other business combinations consummated or expected to 
be consummated in the fiscal year.
61 I add the purchased in-process R&D to the R&D of the acquirer because the impairment test is done for the combined entity and 
RDCONS should capture R&D intensity of the combined entity.
62 Results in the regression analysis are robust to changing the leverage measure to the ratio o f debt to the firms’ market value of 
equity.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



55

the High leverage portfolio and the difference in the means between the Low and the 

High portfolio is significant at 1% level.

Table 4 provides non-parametric evidence on the allocation between goodwill and 

indefinite-life intangible assets. I partition the sample of firms that allocated a portion of 

the purchase price to non-amortizable intangible assets to two portfolios, one of acquirers 

that allocated all non-amortizable intangible assets to goodwill (N=446) and the other of 

acquirers that allocated a portion to indefinite-life intangible assets (N=139). For each 

portfolio I measure the mean and the median value of the proxies for the level of 

impairment risk and of debt contracting constraints. Of the measures that proxy for 

impairment risk, SLACK and RDCONS display the hypothesized relation for both the 

mean and median values with a significant difference between the means in the two 

portfolios at 1% level. Acquirers that allocate all non-amortizable intangible assets to 

goodwill display a larger scaled difference between the market value and the book value 

and larger R&D intensity. In addition acquirers that allocate all non-amortizable 

intangible assets to goodwill have a lower leverage. The difference between the means in 

the two portfolios is significant at 1% level. This result provides initial evidence that 

acquirers, in considering debt contracting constraints, may distinguish between the 

reported value of goodwill and that of indefinite-life intangible assets.

Regression Analysis - In this section I provide evidence on the allocation of the purchase 

price using regression analysis. The three dependent variables I test are: the ratio of non- 

amortizable intangible assets to the purchase price (Table 11), the ratio of goodwill to the 

purchase price (Table 12) and the ratio of indefinite-life intangible assets to non- 

amortizable intangible assets (Table 13). In all regressions, the explanatory variables
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include all measures listed in Table 2 as well as control variables. The regressions 

pertaining to the first two dependent variables are run using OLS estimation.63 The ratio 

of indefinite-life intangible assets to non-amortizable intangible assets is run using a 

negative binomial regression. I use the negative binomial method because the distribution 

of the dependent variable is very different from the normal distribution and has a high 

concentration of “zero” occurrences (no indefinite-life intangible assets recognized). The 

negative binomial distribution, though discrete, approximates the distribution of these 

data. I transform the ratio of indefinite life-intangible assets to the non-amortizable 

intangible assets to a discrete variable between 0-10.64 Figure 1 plots the distribution of 

the transformed variable.65 Following is the model I estimate for the three dependent 

variables:

DEP_ VAR = p Q+fa-  MANBON + p i  ■ INVDED + p 3 ■ INQUAS + p A ■ INVTRA + p 5 ■ COUNTANA 
+ P6 -TA + p j  ■ NUMSEG + P% ■ INDACQ + p 9 ■ INDTRG + p ]0.CONSTYPE 
+ PU - TRGPUB + p n  ■ INDSAME + p n  • EXACMEET + p u  • PE + p X5 ■ LEV 
+ p l6 ■ SLACK + PX1 • VOL + p n  ■ RET + Pl9 ■ LAGRET + p 20 • RDCONS + si

Appendix A provides definitions for all the variables used in the regressions.

In the regressions I control for the following factors:

Non-strategic allocation of the purchase price -  When trying to detect strategic 

behavior by managers, one challenge is to control for the null hypothesis. Specifically, to 

control for differences in the allocation that are due to the economics of the target and not

63 Both the ratio of goodwill to the purchase price and the ratio of non-amortizable intangible assets to the purchase price cannot 
receive values below zero and for both variables there is a relatively high concentration o f observations on zero -  goodwill: 18 percent 
o f the observations, non-amortizable intangible assets 12 percent. Therefore, as a robustness test, I use maximum likelihood to 
estimate the model and run a Tobit regression. Results are robust to the estimation method.
64 The variable is transformed as follows: every value that is strictly greater than 0 percent and weakly smaller than 10 percent is 
coded 1. Values between 10 percent and 20 percent are coded 2, etc. The concentration on zero is coded 0.
651 do not use a Poisson regression because Poisson regression assumes that the variance of the distribution equals its mean. Negative 
binomial regression relaxes this assumption.
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to strategic allocation of the purchase price. I use three sets of variables: 1) Acquirer’s 

industry (INDACQ), 2) Target’s industry (INDTRG)66. The industries were identified 

using Fama-French classification. Because of sample size limitations I include a binary 

variable for each industry which has at least 20 observations in the initial sample (1,019

fnObs.). 3) Growth -  Because acquirers with higher growth opportunities may prefer to 

acquire growth firms with more intangible assets and different firms even within an 

industry, could have different growth expectations, I add to the regression two variables 

that proxy for growth opportunities -  the I/B/E/S analysts’ long-term growth forecasts 

(FUGR) and the average growth in the three years leading to the business combination 

(PAGR).

CEO Compensation -  Since the purchase price allocation may affects firms’ earnings, 

to the extent that there is a direct link between CEO compensation and acquirer’s 

earnings, compensation issues may affect managers’ discretion. I use the mean ratio of 

CEO’s cash bonus to the operating income of the acquirer in the three years ending with 

the business combination (MANBON) to control for possible influence of compensation 

on the allocation.68

Institutional ownership - Bushee (1998) finds that sophisticated institutional investors 

reduce myopic behavior by managers in R&D investment. To control for the possible 

effects institutional investors could have on purchase price allocation, I use the Bushee

66 Target industries (INDTRG) are excluded from the negative binomial estimation because the correlations between acquirers 
industries (INDACQ) targets industries (INDTRG) and the dummy variable for whether the acquirer and the target are from the same 
industry classification (INDSAME) does not allow maximization of the distribution function. Results do not change when excluding 
INDSAME instead o f INDTRG.
67 Results are robust to the use o f industry fixed effects for the acquirers.
68 Since both goodwill and indefinite-life intangible assets have the same effect on the acquirers’ earnings (both do not reduce 
earnings) the ratio of the cash bonus of the CEO to the acquirer’s operating income should not affect the tension between the two. 
Therefore, it is excluded from the regression that tests the tension between the goodwill and indefinite-life intangible assets.
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classification to construct variables for the three classes of the institutional investors.69 

INVDED, INVQUAS, and INVTRA are the ratio of the number of shares held by the 

three classes of institutional investors (Dedicated, Quasi-indexers and Transient) to the 

total number of shares outstanding.

Analysts’ coverage -  Analysts’ coverage may also affect managers’ behavior. In the 

context of purchase price allocation, more analysts’ coverage could increase the pressure 

on management to “window dress” the acquisition and make it look attractive. Analysts, 

however, having better knowledge and information about the firm, could have a 

scrutinizing role and constrain the incentives to allocate the purchase price strategically. I 

use the number of analysts covering the acquirer in the year of the business combination 

(COUNTANA) to measure analysts’ coverage.

Size - Though the sample is composed exclusively of S&P 500 firms, the size 

variation can still affect results. I use acquirer’s beginning of the year total assets (TA) to 

measure size.

Acquirer’s reporting segments (NUMSEG) - This variable can affect the portion of 

the purchase price allocated to goodwill in both directions. On the one hand, the fact that 

goodwill is measured at the reporting unit level implies that a higher number of business 

segments increases the probability of impairment because of conservatism -  firms are not 

allowed to offset a decreased value of goodwill in one segment with an increased value in 

another. On the other hand, because of information asymmetries, acquirers have superior 

knowledge about the fair value of their reporting units, and they can initially assign 

goodwill to the reporting units with the lowest impairment risk and thus avoid

691 thank Brian Bushee for providing me with the data of the institutional investors’ classification. The three classes are: Dedicated -  
characterized by large stable holdings in a small number o f firms; Quasi-Indexers - hold large diversified portfolios and trade very 
infrequently; transient -  trade aggressively based on short-term news. For further information about the method of classification see 
Bushee (1998).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



59

impairment even if  the market value of the firm is lower than its book value.70 The latter 

argument is supported by Hayn and Hughes (2006) that report a substantial difficulty of 

investors in assessing goodwill for impairment when the acquired entity is integrated into 

the acquirer’s operations. They also report a difficulty in tracking the goodwill to the 

reporting units. Support for their argument could be found in Shalev (2006) that reports 

that in only 64% of the business combinations acquirers disclose the assignment of 

goodwill to the reporting segments.

The ratio of stock consideration to the purchase price (CONSTYPE) - Stock 

consideration is associated with significantly lower long-term returns, which has been 

suggested to indicate overpayment (Agarwal and Jaffe 2000). However, evidence in the 

finance and accounting literature associates stock consideration with overvaluation of the 

consideration and not with overpayment. Myers and Majluf (1984) find that a bidding 

firm will offer to issue stock to finance an investment when it has private information that 

its stock price is overvalued. Penman (2003) suggests that equity consideration is a way 

of locking value of an overvalued share. Their findings are supported by the FASB that 

indicates, in the context of the breakdown of the items subsumed in goodwill prior to 

SFAS 141, that stock consideration could be associated with overvaluation of the 

consideration.

EPS Level vs. EPS Volatility - Results in Table 11 are consistent with the empirical 

prediction in H3 - the portion of the purchase price allocated to non-amortizable 

intangible assets increases with the frequency of acquirers exactly meeting analysts’

70 The following example illustrates this point: A firm’s MV is 100 and its BV is 110 where goodwill on the balance sheet is 50. The 
firm has 2 units, the first with fair value of 90 and net book value of assets excluding goodwill of 40, the second with fair value o f 10 
and net book value of assets excluding goodwill o f 20. If all goodwill is assigned to the first unit there will be no impairment charge. 
If  the firm had only one reporting unit, an impairment charge would have occurred.
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71forecasts (0.269 at 5%). The size of the coefficients translates to a 5.6 percent change in 

the portion of purchase price allocated to non-amortizable intangible assets for each 

standard deviation in the frequency of exactly meeting analysts forecast. The positive 

relation is consistent with the claim that acquirers that are more concerned with the EPS 

effects of a business combination tend to allocate a larger portion of the purchase price to 

assets that are not subject to amortization, and hence do not reduce their EPS. This leads 

them to recognize more goodwill and indefinite-life intangible assets on the balance 

sheet. This result suggest that firms that perceive reported EPS as more central to external 

audience in capital markets cater to investors’ functional fixation on earnings by 

allocating a larger portion of the purchase price to assets that allow them to report a 

higher EPS level. These firms appear to be less concerned with the costs associated with 

the increase in expected EPS volatility. Consistent with neither goodwill nor indefinite- 

life intangible assets having a dilutive effect on EPS, the coefficient on EXACMEET in 

Table 13 is not significant in explaining the allocation between goodwill and indefinite- 

life intangible assets.

Untabulated results also show that amounts allocated to non-amortizable intangible 

assets increase with acquirers’ P/E ratio. Skinner and Sloan (2002) show that stocks of 

firms with higher P/E ratio are hit harder ("torpedo effect") when they announce a 

negative earnings surprise. On the one hand, the “torpedo effect” could make a dilutive 

business combination costlier. On the other hand, in the long-run, higher EPS volatility 

could lead to a higher likelihood of missing targets in the future and thus to multiple 

"torpedo" events. Using P/E ratio to proxy for EPS concerns, however, introduces some

71 Because some acquirers are represented more than once in the sample, the errors o f observations o f the same acquirer may be 
correlated. To address this concern, 1 estimate the models using the White heteroscedasticity consistent estimator with clustering by 
acquirers.
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difficulties. P/E ratio captures economic factors, most importantly growth opportunities, 

which may be correlated with the composition of assets at the target (growth firs are 

likely to buy growth firms). When controlling for the two economic factors that build the 

P/E ratio -  expected growth and current profitability (Penman, 1996) - the t-stat on P/E 

ratio is only 1.64 which is marginally significant (10% level).72

Impairment Risk - Results in Table 11 also provide evidence that the level of 

impairment risk does not affect the allocation of purchase price to non-amortizable 

intangible assets. None of the proxies used to measure the likelihood of impairment is 

significant in explaining the portion of purchase price allocated to non-amortizable 

intangible assets. When replacing the five proxies for impairment risk (SLACK, VOL, 

RET, LAGRET and RDCONS) with the score from a factor analysis of the five, the score 

(IMPRISK) is not statistically significant (not tabulated).73

However, consistent with H4b, the factor score for impairment risk (IMPRISK) is 

significant and positive (Table 13, Reg. 6), suggesting a positive relation between the 

level of goodwill impairment risk and the ratio of indefinite-life intangible assets to non- 

amortizable intangible assets. When the coefficients of all five proxies are estimated 

instead of the factor score, two are statistically significant -  SLACK, the scaled 

difference between the market and the book value of the acquirer (-0.009 at 10% level) 

and RDCONS, the R&D intensity of the combined entity (-0.043 at 10% level).

The results of testing the effect of the level of impairment risk on purchase price 

allocation suggest that impairment risk does not substantially affect the allocation of the

721 also find that the amounts allocated to non-amortizable intangible assets increase with the acquirer earnings response coefficient, 
when unexpected earnings are measured as deviations from analysts forecasts. However, the coefficient o f the variable that measures 
the differential reaction to negative surprises is found to be not significant.
73 In order to control for variables that may affect the factor score o f the five measures, I conduct the factor analysis on the residuals of 
regressions o f each proxy on all the right hand side variables o f the model estimated in this study excluding the other proxies for 
impairment risk.
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purchase price to non-amortizable intangible assets as a group. However, the allocation is 

between two assets that have similar effect on EPS, impairment risk is found to have an 

explanatory power.

Debt Contracting - Results in Table 6 are consistent with the empirical prediction in 

H3 - the portion of the purchase price allocated to goodwill decreases with acquirers’ 

leverage. The coefficient is negative and significant at 1% level. The size of the 

coefficient (-0.298) translates to a 4.2 percent change in the portion of the purchase price 

allocated to goodwill for each standard deviation in the acquirer's leverage. This result 

suggests that the properties of goodwill result in a discount of its perceived value 

compared to its reported value and therefore, acquirers that are more likely to need 

specific assets to collateralize debt tend to recognize less goodwill on the balance sheet. It 

is worthwhile noting, however, that indefinite-life intangible assets do not display this 

inferiority. In the regression explaining the ratio of non-amortizable intangible assets to 

the purchase price (Table 11), the coefficient on LEV is not significant. Furthermore, the 

coefficient on LEV in the regression explaining the ratio of indefinite life intangible 

assets to non-amortizable intangible assets (Table 13) is positive and significant at 5% 

level. This result is evidence that acquirers appear to distinguish between goodwill and 

indefinite-life intangible assets for the purpose of debt contracting. This evidence 

suggests that acquirers believe that the reported numbers obtained directly (as opposed to 

residually) from purchase price allocation convey information on the value of the 

recognized identified intangible assets, and thus reduce informational asymmetries.

Overpayment - I find evidence that for a publicly traded target (TRGPUB a binary 

variable that equals 1 if  the target is publicly traded and 0 otherwise), the portion of
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purchase price allocated to goodwill is on average 6 around percent higher relative to a 

private target, which suggests that the premium paid for a publicly traded target is not 

negligible. A business combination that involves an acquirer and a target from different 

Fama-French industry (INDSAME a binary variable that equals 1 if  the Fama-French 

industry classification of the acquirer equals that of the target and zero otherwise) also 

displays a portion of the purchase price that is allocated to goodwill on average around 6 

percent higher relative to an acquisition of an acquirer from the same industry. Finally, 

the portion of purchase price allocated to goodwill also increases with the ratio of stock 

consideration to the purchase price (0.127 at 1% level).74

VI. Conclusions

The economic significance of business combinations to the acquirers and their 

shareholders prompted the FASB to require that all acquirers allocate the purchase price 

to the assets acquired and liabilities assumed and to introduce more comprehensive 

disclosure requirements, providing thereby better transparency on the economics of 

acquisitions. This study provides evidence suggesting there are factors that could steer 

firms towards a strategic allocation of the purchase price between non-amortizable 

intangible assets and other assets and on the determinants of business combinations 

disclosure.

Disclosure: I find that the largest increase in disclosure level on business 

combinations occurs when the purchase price is greater than 5 percent of the acquirer’s 

total assets and that acquirers are not always consistent in classifying a single acquisition

74 The coefficients on most control variables are not significant in explaining the allocation of the purchase price to non-amortizable 
intangible. The control variables that are consistently significant in explaining variation in the dependent variable are the industry 
classification dummies.
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as material. This study also documents a negative relation between disclosure level on 

business combinations and the portion of the purchase price allocated to goodwill. I 

interpret this result as suggesting that acquirers that overpay for the target or distort the 

purchase price allocation to increase goodwill tend to disclose less information on 

business combinations. In addition, this study shows a negative relation between 

disclosure level on business combinations and two proxies associated in the accounting 

literature with earnings management.

Purchase Price Allocation: This study shows that acquirers consider the effect that 

recognized assets would have on their EPS. Catering to investors’ functional fixation on 

earnings, acquirers that view reported EPS as more central to the evaluation of their 

performance by outsiders (higher frequency of exactly meeting analysts’ forecasts) tend 

to allocate a larger portion of purchase price to assets which allow them to report higher 

post-acquisition EPS. Acquirers appear to be less concerned with the increase in expected 

EPS volatility that is also associated with non-amortizable intangible assets. This result is 

consistent with three alternative explanations: 1) Given equal cash flows, firms are 

willing to trade lower long-term EPS volatility for higher level of post-acquisition EPS. 

2) Managers believe that impairment is viewed by investors as a non-recurring item 

which is not taken under consideration in long-run EPS volatility calculations. 3) 

Managers believe that for the horizon relevant to their tenure, they can avoid impairment, 

and thus avoid the increase in EPS volatility or at least time impairment strategically. The 

insignificance of impairment risk as an explanatory variable of the allocation to non- 

amortizable intangible assets supports the second explanation. Impairment risk, however,
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does play a role in the allocation between goodwill and indefinite-life intangible assets, 

two assets with similar effect on EPS level.

Finally, this study provides evidence that acquirers are also concerned with the effect 

the reported values on the balance sheet would have on their ability to secure debt in the 

future. Consistent with the notion that the special properties of goodwill may limit its 

usefulness as collateral, the portion of purchase price allocated to goodwill decreases 

with acquirers’ leverage.

Collectively, results in this study are consistent with acquirers employing discretion 

in the allocation of the purchase price to serve some preferences regarding the reported 

EPS and reported balance sheet values. The empirical findings in this study suggest that 

the purchase price allocation may result in investors receiving distorted measures of the 

resources purchased in acquisitions. In addition evidence provided in this study suggests 

that acquirers do disclose more information when the business combination is more 

significant, however, managerial incentives, some of which specific to the business 

combination (e.g. overpayment) and some more general (e.g. inside ownership and 

institutional investors) interfere with the implementation of the materiality constraint and 

affect disclosure.
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Appendix A 

List of the data items that were hand-collected from the acquirers 10-K.

General Information:

• Target name.

• Acquisition effective date75.

• Interest acquired.

• Cash consideration paid.

• Stock consideration paid.

• Total consideration paid.

• Whether the acquirer disclosed the primary reasons for the acquisition.

• Whether the acquirer disclosed the factors that contributed to a purchase 

price that resulted in recognition of goodwill.

Allocation of the purchase price:

• Cash.

• Accounts receivable.

• Inventory.

• Other current assets.

• Total current Assets.

• Property plant and equipment.

• In process research and development (IPRD).

• Discount rate used in valuation of IPRD.

• Income statement line item in which IRPD write-offs are aggregated.

• Finite life intangible assets.

• Indefinite life intangible assets.

• Goodwill.

• Deferred tax asset.

• Other long-term assets.

75 Where the information is not disclosed I collected the data from the SDC data base.
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• Total assets.

• Accounts payable.

•  Short-term debt.

• Other current liabilities.

• Total current liabilities.

• Long-term debt.

• Other long-term liabilities.

• Deferred tax liability.

• Total long-term liabilities.

• Total liabilities.

• Other net assets/liabilities.

Intangible assets:

• Whether the firm disclosed the amount assigned to each major intangible 

assets class.

• Marketing intangibles -  amount assigned and amortization period.

• Technology intangibles -  amount assigned and amortization period.

• Contract-based intangibles -  amount assigned and amortization period.

• Customer related intangibles -  amount assigned and amortization period.

• Total weighted-average amortization period.

Goodwill

• The portion of goodwill that is expected to be deductible for tax purposes.

• Whether the firm disclosed the assignment of goodwill to the reporting 

segments.

Pro-forma Information

• Pro forma revenue of the combined entity.

Other Information collected
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• Whether the firm disclosed if  it used the services of an independent 

appraiser to valuate some of the assets.

• Revenues of the target.76

Data from existing databases

Other data, which completes my sample, is as follows:

SDC/Thomson merger and acquisitions database: From this database I collected the 

following items:

• Date of announcement of the acquisition.

• Whether target is publicly traded.

76 Where the information is not disclosed I collected the data from the SDC data base.
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Appendix B -  Variable Definitions - Disclosure

NAME DESCRIPTION

Dependent:
DISCSCORE

GDWLTAX

The number of items disclosed in the business combination deflated by the 
maximum number of items relevant to this business combination.

A binary variable that equals 1 if the acquirer disclosed the amount of 
goodwill recognized that is expected to be deductible for tax purposes and 0 
otherwise.

Explanatory:

Materiality
LNCONS

RELCONS 

MAT1 

MAT5 

MAT 10

Managerial Incentives
GDWLCONS

EARNMAN

SENSREC

STOCKCOMP

LNHOLDINGS

INSOWN

INVDED, INVQUAS, and 
INVTRA

COUNTANA

The natural logarithm of the purchase price.

The ratio of the purchase price to the acquirer’s market value two days prior 
to the consummation of the business combination.

A binary variable that equals 1 if the ratio of the purchase price to the 
acquirer’s total assets prior to the business combination is between 1 
percent to 5 percent and 0 otherwise.

A binary variable that equals 1 if the ratio of the purchase price to the 
acquirer’s total assets prior to the business combination is between 5 
percent to 10 percent and 0 otherwise.

A binary variable that equals 1 if the ratio of the purchase price to the 
acquirer’s total assets prior to the business combination is greater than 10 
and 0 otherwise.

The ratio of goodwill to the purchase price.

The number of times, in the five years ending in the year of the business 
combination, of positive or extreme negative unexpected accruals deflated 
by the total number of years (5). Unexpected accruals are the residuals to 
the estimation of the size and industry adjusted Kothari, Leone and Wasley 
(2005) modification to the Jones model: 
tacc, = A + A • (l/to<-i)+A • Wev, ~ Aor,)+A ' (ppe,)+A ' (™at)+ £, ■

The average analysts’ recommendation for the acquirer’s stock at the end of 
the fiscal year.

The 3 year average of the ratio of stocks and options grants to the total 
annual compensation to the CEO.

The natural log of the 3 year average of value of the stock holding of the 
CEO.

The ratio of the acquirers’ shares that are owned be insiders to the total 
shares outstanding.
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Control:

CONSTYPE

SIC

TA

NUMSEG

YEAR

The number of shares held by the class of institutional investors (Dedicated, 
Quasi-indexers and Transient respectively -  using Bushee classification) to 
the total number of shares outstanding.

The number of analysts covering the acquirer in the year of the business 
combination.

A binary variable that equals 1 if stock consideration represent 95 percent 
or more of the purchase price and 0 otherwise.

A set of dummy variables which represent industries of the acquirers for 
which there are at least 30 observations in the initial sample (1019 obs). 
The industries were identified by 2 digit sic industry codes.

The total assets of the acquirer at the beginning of the year.

The ratio of the stock consideration to the purchase price.

Three binary variables for years 2002-2004, each equal 1 for one of the 
years and 0 otherwise.
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Appendix C - Variable Definitions -  Purchase Price Allocation

NAME DESCRIPTION

Dependent:
NONAMORT

GOODWILL

INDEGDWL

The ratio of non-amortizable intangible assets to the purchase price.

The ratio of goodwill to the purchase price.

A transformation of the ratio of indefinite-life intangible assets to the non- 
amortizable intangible assets to a discrete variable between 0-10 by the deciles 
of the continuous variable.

Explanatory:

EPS CONCERNS:

EXACMEET

Impairment Risk
SLACK

RET

LAGRET

VOL

RDCONS

IMPRISK

Debt Contracting
LEV

Overpayment
TRGPUB

INDSAME

The number of times in the five years ending in the year of the business 
combination that the acquirers’ actual EPS fell in the range of -0.5 cents to +0.5 
cents of I/B/E/S median quarterly analysts forecasts deflated by the total 
number of quarters (in most cases 20).

The ratio of the acquirer’s market value, measured 2 days before business 
combination was consummated, minus the acquirer’s book value to the total 
consideration for business combinations made by the acquirer in the year.

The buy and hold stock return of the acquirer from 252 to 2 business days 
before the business combination was consummated.

The buy and hold stock return from 502 to 253 business days before the 
business combination was consummated.

The acquirer’s stock-retum volatility in the year prior to the consummation of 
the business combination.

The total research and development expense by the firm in the three years prior 
to the business combination plus the in-process research and development 
recognized in the business combination deflated by the purchase price.

The score of factor analysis using principal components of SLACK, VOL, 
RET, LAGRET and RDCONS after controlling for all other explanatory and 
control variables in this table.

The ratio of debt to total assets of the acquirer at the beginning of the year of the 
business combination.

A binary variable that equals 1 if the target is publicly traded and 0 otherwise.
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Control:
CONSTYPE

MANBON

INVDED, INVQUAS, 
and INVTRA

COUNTANA

TA

NUMSEG

INDACQ and 
INDTRG

A binary variable that equals 1 if the Fama-French industry classification of the 
acquirer equals that of the target and zero otherwise.

The ratio of the stock consideration to the purchase price.

The mean ratio of CEO’s cash bonus to the operating income of die acquirer in 
the three year ending with the business combination.

The number of shares held by the class of institutional investors (Dedicated, 
Quasi-indexers and Transient respectively -  using Bushee classification) to the 
total number of shares outstanding.

The number of analysts covering the acquirer in the year of the business 
combination.

The total assets of the acquirer at the beginning of the year.

The number of business segments of the acquirer.

Two sets of dummy variables which represent industries of the acquirers and the 
targets (respectively) for which there are at least 20 observations in the initial 
sample (1019 obs). The industries were identified using Fama-French 
classification.
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Table 1
Panel A -  Sample Description
Total number of observations
Number of individual business combinations
Individual business combinations with additional information in aggregated 
business combinations
Number of aggregated business combination with no additional information 
on the individual business combinations
Aggregated business combinations which additional information on some of 
the individual business combinations exists

Panel B  — Industry affiliation o f  firm s in sample

1,019
713
117

143

46

Industry acronym 2-digit Number of
SIC

categories
obs

Metal mining 10 5
Oil and gas extraction 13 23
Mining and quarrying of nonmetallic minerals, except fuels 14 3
Building construction general contractors and operative builders 15 8
Heavy construction other than building construction contractors 16 3
Food and Kindred products 20 33
Tobacco products 21 6
Apparel and other finished products made from fabrics and similar materials 23 18
Lumber and wood products, except furniture 24 8
Furniture and fixtures 25 7
Paper and allied products 26 30
Printing, publishing and allied industries 27 20
Chemicals and allied products 28 79
Petroleum refining and related industries 29 14
Runner and miscellaneous plastics products 30 7
Primary metal industries 33 21
Fabricated metal products, except machinery and transportation equipment 34 24
Industrial and commercial machinery and computer equipment 35 87
Electronic and other electric equipment and components, except computer 
equipment

36 120

Transportation Equipment 37 33
Measuring, analyzing and controlling instruments; photographic, medical 
and optical goods; watches and clocks

38 88

Miscellaneous manufacturing industries 39 2
Motor freight transportation and warehousing 42 4
Water transportation 44 1
Transportation by air 45 3
Communications 48 32
Electric, Gas, and Sanitary Services 49 39
Wholesale trade -  durable goods 50 3
Wholesale trade-non-durable goods 51 21
Building materials, hardware, garden supply, and mobile home dealers 52 3
General merchandise stores 53 10
Food stores 54 2
Automotive dealers and gasoline service stations 55 3
Apparel and accessory stores 56 2
Home furniture, furnishings and equipment stores 57 3
Eating and drinking places 58 3
Miscellaneous retail 59 16
Hotels, rooming houses, camps and other lodging places 70 6
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Personal services 72 6
Business services 73 177
Automotive repair, services and parking 75 2
Motion pictures 78 4
Amusement and recreation services 79 4
Health services 80 7
Engineering, accounting, research, management and related services 87 7
Nonclassifiable Establishments 99 22
Total 1,019
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Table 2
Panel A - Descriptive Statistics of Collected Data on Business Combinations.
The sample consists only of individual acquisition observations (N=830)
Description % disc. Mean Std 25th % 50th % 75th % Min Max
Total Purchase Price 98.1% 667 2573.7 38.0 125.2 377.0 1.0 55972.0
Cash Consideration 95.1% 297.8 695.7 22.1 73.0 274.2 0.0 7774.0
Stock Consideration 99.3% 334.9 2448.1 0.0 0.0 0.0 0.0 55972.0
Cash 28.8% 68.3 306.6 0.0 0.6 23.9 0.0 3615.0
Current Assets 34.1% 297.2 939.4 7.8 61.3 193.8 0.0 11968.0
Property Plant and Equipment 34.5% 472.1 1579.7 1.4 36.9 192.9 0.0 19269.0
In-Process R&D 59.6% 38.0 292.4 0.0 0.0 2.0 0.0 5052.0
Finite-Life Intangible Assets 66.6% 152.0 1390.3 2.3 14.8 52.5 0.0 31596.0
Indefinite-Life Intangible Assets 71.0% 54.9 331.2 0.0 0.0 0.0 0.0 5625.0
Total Intangibles 71.0% 202.1 1596.0 4.0 19.6 73.0 0.0 37221.0
Goodwill 80.1% 412.0 1431.6 11.0 60.0 232.5 0.0 20447.0
Deferred Tax Asset 32.3% 17.8 110.8 0.0 0.0 0.0 0.0 1475.0
Total Assets 43.1% 1493.2 3986.5 81.4 322.8 947.8 0.0 41639.0
Current Liabilities 30.6% 224.3 648.5 4.0 38.3 166.5 0.0 7523.0
Long-Term Debt 31.9% 247.7 814.0 0.0 0.0 64.5 0.0 8930.0
Total Long-Term Liabilities 29.8% 291.4 1041.1 0.0 3.4 121.4 0.0 12667.0
Deferred Tax Liability 32.3% 96.8 419.0 0.0 0.0 11.0 0.0 5393.0
Total Liabilities 43.1% 560.5 2000.8 6.3 45.0 241.0 0.0 25583.0
Net Tangible Assets 70% 81 1,147 0 13 93 -20,885 4,222
Purchase Price Allocation 33.7% - - - - - - -

Primary Reason for Acquisition 72.5% - - - - - - -

Factors that Contributed to the 13.4% - - - - - - -

Purchase Price that Resulted in 
Goodwill
The Portion of Goodwill that is 34.4%
Expected to be Deducted for Tax 
Purposes
Breakdown of the Assignment of 63.9%
Goodwill to the Reporting Segments 
Amortization Period for each 37.0%
Intangible Class
Breakdown of the Amount Assigned 43.9%
to Intangible Assets to Major 
Intangible Classes 
Weighted Average Amortization 38.1%
Outside Valuation 22.0% - - - - - - -
Pro-forma Information 31.7% - - - - - - -

Disclosure Score - 0.482 0.241 0.295 0.444 0.704 0.037 1.000

Amounts in Millions of Dollars
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Panel B - Descriptive Statistics o f  Purchase Price Allocation.

Variable N Mean Std 25 % 50th % 75th % Min Max

CA/Purchase Price 283 0.273 0.389 0.061 0.153 0.370 0.000 3.439
PPE/Purchase Price 286 0.338 0.956 0.015 0.092 0.382 0.000 14.530
Net Tangible Assets/ 
Purchase Price

460 0.166 0.327 -0.001 0.097 0.307 -0.806 1.000

IPRD/Purchase Price 492 0.054 0.163 0.000 0.000 0.020 0.000 1.007
Finite/Purchase Price 551 0.202 0.226 0.035 0.148 0.275 0.000 1.397
Indefinite/Purchase Price 583 0.041 0.138 0.000 0.000 0.000 0.000 1.313
Goodwill/Purchase Price 664 0.554 0.357 0.324 0.600 0.787 0.000 4.000
Non- Amortizable/ 
Purchase Price

548 0.592 0.358 0.357 0.650 0.811 0.000 2.691

Total Intangible Assets 
(exc IPRD)/Purchase Price

575 0.794 0.365 0.635 0.870 0.998 0.000 3.247

Am ounts in  M illions o f  Dollars.
Panel A reports only business combinations that were reported separately in the 10-Ks. Acquirers’ book value and total assets are measured at 
the beginning of the year of the business combination. Acquirer’s market value is measured two days before the business combination was 
consummated. CA - current assets. PPE -  property, plant and equipment. IPRD -  In-process research and development. Non-amortizable 
intangible assets -  goodwill plus indefinite-life intangible assets.
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Table 3
Descriptive Statistics: Sample partitioned to portfolios o f  GDWLCONS and EARNMAN

GDWLCONS EARNMAN
High Medium Low High Medium Low

Mean 0.49 0.50 0.54 0.46 0.45 0.48
Median 0.44 0.44 0.52 0.37 0.41 0.44
Purchase Price >5%

Mean 0.61 0.62 0.69 0.63 0.64 0.62
Median 0.63 0.63 0.74 0.63 0.67 0.67

Purchase Price <5%
Mean 0.43 0.44 0.50 0.40 0.39 0.42
Median 0.37 0.40 0.44 0.33 0.37 0.37

High, Medium and Low are three equal-sized portfolios sorted by the GDWLCONS and EARNMAN. Purchase Price > 5% is when the 
purchae price is greater that 5% of the acquirers’ total assets. GDWLCONS is the ratio of goodwill recognized to the total purchase price. 
EARNMAN is the number o f times , in the five years ending in the year of the business combination, o f positive or extreme negative 
unexpected accruals deflated by the total number of years (5). Unexpected accruals are the residuals to the estimation of the size and industry 
adjusted Kothari, Leone and Wasley (2005) modification to the Jones model:

tacc, = /?, + • (ljta,_\)+ Pi ■ (prev, -  Aar,)+pt ■ (ppe,)+p5 ■ (roa,)+ s , .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



83

Table 4
Panel A - Descriptive Statistics o f  Explanatory Variables.
Variable Description Mean Std Median Min Max
DISCSCORE A numerical disclosure score 0.48 0.24 0.44 0.04 1
GDWLCONS The portion of the purchase price 

allocated to goodwill
0.56 0.36 0.6 0 4

EARNMAN Frequency of unexpected 
accruals77

0.41 0.29 0.40 0.00 1.00

SENSREC I/B/E/S Average analysts’ 
recommendations

2.5 0.6 2.5 1.0 5.0

STOCKCOMP EXECUCOMP ratio of stocks & 
options grants to total annual 
compensation to the CEO

0.59 0.21 0.61 0.00 1.00

HOLDINGS EXECUCOMP average value of 318.3 2,825.6 13.9 0.0 42,700.0
(mil) CEO stock holdings over 3 years
INSOWN Insider ownership78 2.5% 6.5% 0.3% 0.0% 81.3%
INVDED Dedicated institutional79 9.6% 7.2% 7.9% 0.0% 37.4%
INVQUAS Quasi-Indexers institutional79 34.5% 10.6% 33.6% 4.4% 67.5%
INVTRA Transient institutional79 25.0% 10.2% 23.4% 4.5% 67.6%
COUNTANA I/B/E/S Number of analysts 

covering the firm
24.0 11.4 22.0 2.0 60.0

DISCSCORE is the disclosure score for the observation. It is computed as the addition o f the equally-weighted data items disclosed in the 
10-k deflated by the maximum number o f items possible to disclose. GDWLCONS is the ratio o f goodwill recognized to the total purchase 
price. EARNMAN is the number of times, in the five years ending in the year o f the business combination, o f positive or extreme negative 
unexpected accruals deflated by the total number o f years (5). Unexpected accruals are the residuals to the estimation o f the size and 
industry adjusted Kothari, Leone and Wasley (2005) modification to the Jones model:

tacc, = p x +/?2 -(l/tow ) + ^ -(Arev, -A art)+/3A-(ppe,)+/3s -(roa,)+ e,.
SENSREC is the average analysts recommendation for the acquirer’s stock at the end o f the fiscal year. STOCKCOMP is the 3 year average 
of the ratio o f stocks and options grants to the total annual compensation to the CEO. HOLDINGS is the 3 year average o f value of the 
stock holding o f the CEO. INSOWN, is the ratio of the acquirers’ shares that are owned be insiders to the total shares outstanding. INVDED, 
INVQUAS & INVTRA are the ratios o f acquirers’ shares owned by dedicated/quasi-indexers/ transient institutional investors as defined in 
Bushee (1998) to the total shares outstanding. COUNTANA is the number o f analysts that cover the firm for the financial year.___________

77 Based on COMPUSTAT data.
78 Based on Thompson (Spectrum).
79 Based on Thompson (Spectrum) & Bushee classification of institutional investors.
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Table 4 -  cont.
Panel B  -  Pairwise Correlations
Bold numbers indicate significance at the 5% level. Numbers in parenthesis constitute number of pairwise observations that are included in the test.

DISCSCORE GDWLCONS EARNMAN SENSREC STOCKCOMP LNHOLDINGS INSOWN INVDED INVQUAS INVTRA COUNTANA
DISCSCORE LOO

(902)
GDWLCONS -0.14

(819)
1.00

(819)
EARNMAN -0.08

(867)
0.01
(786)

1.00
(867)

SENSREC 0.02
(889)

-0.07
(808)

0.05
(854)

1.00
(889)

STOCKCOMP -0.07
(802)

0.02
(723)

0.10
(779)

-0.03
(795)

1.00
(802)

LNHOLDINGS 0.06 0.05 0.01 -0.06 -0.19 1.00
(696) (630) (677) (690) (694) (696)

INSOWN -0.02 0.01 -0.02 -0.07 -0.05 0.03 1.00
(852) (773) (825) (845) (794) (691) (852)

INVDED -0.10 -0.04 0.12 0.03 0.00 -0.05 -0.04 1.00
(842) (763) (809) (830) (761) (659) (805) (842)

INVQUAS -0.03 0.04 -0.08 0.08 -0.21 -0.04 -0.09 -0.22 1.00
(900) (817) (865) (888) (801) (695) (851) (842) (900)

INVTRA 0.02 0.07 0.00 -0.18 -0.08 -0.08 -0.08 0.01 -0.16 1.00
(900) (817) (865) (888) (801) (695) (851) (842) (900) (900)

COUNTANA 0.09 0.04 0.15 -0.09 0.31 0.15 -0.10 -0.11 -0.17 -0.04 1.00
(899) (816) (864) (887) (800) (694) (851) (841) (898) (898) (899)

DISCSCORE is the disclosure score for the observation. It is computed as the addition o f the equally-weighted data items disclosed in the 10-k deflated by the maximum number of items possible to 
disclose. GDWLCONS is the ratio o f goodwill recognized to the total purchase price. EARNMAN is the number o f times, in the five years ending in the year o f the business combination, o f positive or 
extreme negative unexpected accruals deflated by the total number o f years (5). Unexpected accruals are the residuals to the estimation of the size and industry adjusted Kothari, Leone and Wasley 
(2005) modification to the Jones model:

tacc, = p l + p l -^ ta ,_ l )+ Pl -(N rev,-Sart)+Pt -(ppe)+  p ^ ^ r o a ^ + s , .
SENSREC is the average analysts recommendation for the acquirer’s stock at the end of the fiscal year. STOCKCOMP is the 3 year average of the ratio o f stocks and options grants to the total annual 
compensation to the CEO. LNHOLDINGS is the natural log of the 3 year average o f value o f the stock holding o f the CEO. INSOWN, is the ratio of the acquirers’ shares that are owned be insiders to the 
total shares outstanding. INVDED, INVQUAS & INVTRA are the ratios o f acquirers’ shares owned by dedicated/quasi-indexers/ transient institutional investors as defined in Bushee (1998) to the total 
shares outstanding. COUNTANA is the number o f analysts that cover the firm for the financial year.________________________________________________________________________________________
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Table 5

Regression Results for Disclosure Score
disc _ sco re= fa  + /3X ■ y ea r+ f a  -ta + fa  • cons _ dummy 4-/?4 • s ic 4- J3$ • ln_ cons + /?6 • r e l_ cons + /?7 -mat _ l + /?g -mat _ 5  + fa  -mat _10

+ /?10 • grfvv/ _ cons + /?n • earn _ maw + /?12 • sens _  rec+/?13 • stock _ comp + fa 4 - ln_ holdings + fa 5 - ins _  own + fa 6 - inv _  ded + /?17 - 
+ fa % - inv _  tra + fil9 - count _ ana

inv _ quas

V a r ia b le P re d (1) (2) (3) (4) (5) (6) (7)
T a ? -0.274 -0.250 -0.196 -0.349 -0.182 -0.303 -0.331

(-1.38) (-1.26) (-0.98) (-1.75) (-0.93) (-1.57) (-1.7)

CONSTYPE ? 0.034 0.021 0.038 0.019 0.003 0.007 0.025
(1.26) (0.78) (1.31) (0.71) (0.1) (0.26) (0.86)

LNCONS + 0.010 0.011 0.006 0.005 0.000 -0.006 -0.003
(1.31) (1.44) (0.71) (0.68) (-0.01) (-0.77) (-0.36)

RELCONS + 0.134 0.116 0.189 0.199 0.170 0.251 0.226
(1.72) (1.54) (1.97) (2.47) (2.32) (3.01) (2.34)

MAT1 + 0.033 0.031 0.047 0.036 0.059 0.076 0.075
(1.62) (1.52) (2.02) (1.71) (2.82) (3.45) (3.09)

MAT5 + 0.136 0.135 0.149 0.149 0.167 0.200 0.197
(4.31) (4.33) (4.28) (4.72) (5.34) (6.05) (5.43)

MAT 10 + 0.194 0.194 0.222 0.204 0.232 0.250 0.262
(5.31) (5.35) (5.36) (5.48) (6.37) (6.6) (6.12)

GDWLCONS - -0.086 -0.090 -0.083 -0.092 -0.084 -0.082 -0.086
(-3.85) (-4.05) (-3.46) (-4.13) (-3.85) (-3.74) (-3.67)

EARNMAN - -0.063 -0.070 -0.058
(-2.23) (-2.41) (-1.74)

SENSREC - 0.009 -0.006
(0.75) (-0.46)

STOCKCOMP ? -0.032 -0.101
(-0.72) (-2.16)

LNHOLDINGS ? -0.002 -0.005
(-0.55) (-1.43)

INSOWN - -0.337 -0.542 -0.500
(-2.52) (-4.16) (-3.7)

INVDED - -0.005 -0.005 -0.005
(-4.41) (-4.22) (-3.79)

INVQUAS ? -0.002 -0.002 -0.002
(-2.08) (-1.6) (-1.79)

INVTRA ? -0.002 -0.002 -0.002
(-1.69) (-2.06) (-1.86)

COUNTANA + 0.003 0.003 0.003
(4.6) (4.06) (3.35)

Intercept 0.433 0.382 0.448 0.587 0.356 0.577 0.712
(9.95) (7.41) (7.2) (9.41) (8.68) (8.41) (7.04)

INDACQ ? Suppressed Suppressed Suppressed Suppressed Suppressed Suppressed Suppressed
Num Obs 702 723 553 684 728 637 512

Adjusted R2 27.3% 25.8% 30.0% 29.2% 28.2% 35.0% 37.1%
Prob>F MAT1,
MAT5 0 0 0 0 0 0 0
Prob>F MAT5,
MAT 10 0.087 0.076 0.065 0.11 0.046 0.14 0.089
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DISCSCORE is the disclosure score for the observation. It is computed as the addition of the equally-weighted data items disclosed in the 10-k 
deflated by the maximum number o f items possible to disclose, year consists o f 3 binary variables for the years 2002-2004. ta is acquirer’s total 
asset at the beginning of the year (in Mil). CONSTYPE is a binary variable equal to 1 if  the ratio of stock consideration is above 95% of purchase 
price. SIC are 10 binary variables each equal to 1 if  the acquirer is classified to an industry that has 30 observations or more in the sample. 
LNCONS is the natural log of the purchase price. RELCONS is the ratio o f the purchase price to the acquirer market value two days before the 
acquisition was consummated. MAT1 is a binary variable equal to 1 if  the ratio o f the purchase price to acquirer’s total assets is between 1% and 
5%. MATS is a binary variable equal to 1 if  the ratio o f the purchase price to acquirer’s total assets is between 5% and 10%. MAT10 is a binary 
variable equal to 1 if  the ratio o f the purchase price to acquirer’s total assets is above 10%. GDWLCONS is the ratio o f goodwill recognized to the 
total purchase price. EARNMAN is the number o f times, in the five years ending in the year o f the business combination, o f positive or extreme 
negative unexpected accruals deflated by the total number o f years (5). Unexpected accruals are the residuals to the estimation of the size and 
industry adjusted Kothari, Leone and Wasley (2005) modification to the Jones model:

tacc, = Px +P2 •(l/ta,_,)+/?3 -(Arev, - Aar,)+ fi4 -(ppe,)+j8} -(ro a ^+ e,.
SENSREC is the average analysts recommendation for the acquirer’s stock at the end of the fiscal year. STOCKCOMP is the 3 year average of the 
ratio o f stocks and options grants to the total annual compensation to the CEO. LNHOLDINGS is the natural log o f the 3 year average o f value of 
the stock holding of the CEO. INSOWN, is the ratio o f the acquirers’ shares that are owned be insiders to the total shares outstanding. INVDED, 
INVQUAS & INVTRA are the ratios o f acquirers’ shares owned by dedicated/quasi-indexers/ transient institutional investors as defined in Bushee 
(1998) to the total shares outstanding. CO UNTANA is the number o f analysts that cover the firm for the financial year.

* For compactness coefficients on the industry variables are not tabulated.
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Table 6_________________________________________________________________________________

Logit Estimation Results for Disclosure of the Tax Deductible Goodwill
gdwl _ tax -  year+fa -ta + fa  • cons _  dummy+ ‘Sic+fa -]n_cons+fa  • rel _cons+fa  -mat _ \+ P %'mat _ 5 + fa  ’mat _  10

+ fa 0 ■ gdw l_ cons + /7j, - earn_m an + fa 2 ’sens- rec + fin  • stock_ comp + fa 4 ■ )n_holdings + fa 5 ■ ins_ own + /?16 • inv_ ded + /?J7 - inv_quas 
+ fa % • in v _ tra + fa 9 ■ count_ ana + fi2Q -e ff _ tax

Variable Pred (1) (2) (3) (4) (5) (6) (7)
TA ? -4.743 -4.167 -4.779 -5.459 -3.702 -7.763 -20.578

(-1.24) (-1.15) (-1.36) (-1.2) (-1.02) (-1.29) (-1.93)
CONSTYPE ? -0.200 -0.309 -0.374 -0.348 -0.383 -0.651 -0.626

(-0.64) (-1.02) (-1.09) (-1.13) (-1.25) (-1.67) (-1.3)
LNCONS + 0.164 0.159 0.209 0.088 0.097 0.250 0.436

(1.74) (1.7) (1.99) (0.88) (1.01) (2.07) (2.4)
RELCONS + -0.349 -0.029 0.480 0.756 0.056 -0.008 1.715

(-0.42) (-0.04) (0.44) (0.84) (0.07) (-0.01) (1-11)
MAT1 + 0.163 0.198 0.204 0.128 0.295 0.501 0.164

(0.65) (0.81) (0.71) (0.49) (1.17) (162) (0.37)
MAT5 + 1.012 1.042 0.770 1.170 1.180 1.028 0.234

(2.82) (2.98) (1.94) (3.1) (3.29) (2.34) (0.38)
MAT 10 + 0.670 0.654 0.390 0.749 0.860 0.651 -0.579

(1.6) (1.6) (0.83) (1.68) (2.05) (1.22) (-0.73)
GDWLCONS + -0.006 -0.125 -0.161 -0.125 -0.076 -0.484 -0.386

(-0.02) (-0.4) (-0.47) (-0.41) (-0.26) (-1.3) (-0.86)
EARNMAN -0.569

(-1.74)
-1.817
(-3.39)

SENSREC ? 0.168
(1.2)

0.171
(0.8)

STOCKCOMP ? 0.029
(0.06)

0.760
(1.02)

LNHOLDINGS ? 0.060
(1.28)

0.165
(2.37)

INSOWN ? -2.573
(-1.51)

-3.839
(-1.51)

INVDED ? -0.037
(-2.62)

-0.043
(-2)

INVQUAS ? -0.006
(-0.56)

0.002
(0.11)

INVTRA ? -0.023
(-2.06)

-0.006
(-0.32)

COUNTANA ? 0.008
(0.91)

0.003
(0.18)

EFFTAX ? 5.949
(2.8)

5.011
(1.91)

Intercept -1.428 -1.919 -2.353 0.013 -1.545 -3.776 -5.101
(-2.65) (-3.05) (-2.92) (0.02) (-3.01) (-4.04) (-2.57)

INDACQ ? Suppressed Suppressed Suppressed Suppressed Suppressed Suppressed Suppressed
Num Obs 647 668 512 633 674 528 381
Pseudo R2 7.1% 6.4% 6.8% 8.3% 6.2% 12.3% 20.2%
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GDWLTAX is a binary variable coded 1 for disclosure o f the amount o f goodwill that is expected to be deductible for tax purposes and 0 for no 
disclosure, year consists o f 3 binary variables for the years 2002-2004. ta is acquirer’s total asset at the beginning of the year (in Mil). 
CONSTYPE is a binary variable equal to 1 if  the ratio o f stock consideration is above 95% of purchase price. SIC are 10 binary variables each 
equal to 1 if  the acquirer is classified to an industry that has 30 observations or more in the sample. LNCONS is the natural log of the purchase 
price. RELCONS is the ratio of the purchase price to the acquirer market value two days before the acquisition was consummated. MAT! is a 
binary variable equal to 1 if  the ratio o f the purchase price to acquirer’s total assets is between 1% and 5%. MATS is a binary variable equal to 1 
if  the ratio o f the purchase price to acquirer’s total assets is between 5% and 10%. MAT10 is a binary variable equal to 1 if  the ratio o f the 
purchase price to acquirer’s total assets is above 10%. GDWLCONS is the ratio o f goodwill recognized to the total purchase price. EARNMAN 
is the number o f times, in the five years ending in the year o f the business combination, o f positive or extreme negative unexpected accruals 
deflated by the total number o f years (5). Unexpected accruals are the residuals to the estimation o f the size and industry adjusted Kothari, 
Leone and Wasley (2005) modification to the Jones model:

tacc, = Pl +Pi- ( l/to t- i ) +  P-i ■ (Arev, -  hart)+Pi ■ (ppet)+ &  • (roa,)+ e, .
SENSREC is the average analysts recommendation for the acquirer’s stock at the end of the fiscal year. STOCKCOMP is the 3 year average o f 
the ratio o f stocks and options grants to the total annual compensation to the CEO. LNHOLDINGS is the natural log of the 3 year average of 
value of the stock holding of the CEO. INSOWN, is the ratio of the acquirers’ shares that are owned be insiders to the total shares outstanding. 
INVDED, INVQUAS & INVTRA are the ratios o f acquirers’ shares owned by dedicated/quasi-indexers/ transient institutional investors as 
defined in Bushee (1998) to the total shares outstanding. COUNTANA is the number of analysts that cover the firm for the financial year. 
EFFTAX is the effective income tax rate before interest expense.__________________________________________________ _________________

* For compactness coefficients on the industry variables are not tabulated.
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Table 7

Alternative Measure Earnings Management
d isc_ sco re - fio+ fii • year + fi2 -ta + fy  ■ cons_ dummy+ sic + fi5 • ln_cons + /?6 ■ re l_ cons+/?7 - mat _ -mat  _ 

+/?10 • grfvv/_ cotw+Ai ‘ _ man_ +A2 ' sens- rec+ • stock_ comp+/314 ■ ln_holdings+/?15 • ins 
+ /?18 • inv _ ira + ̂ 19 * count _ ana

5+/?9 -mat _  10
_ own+ •  inv __ ded+p xl • inv _ quas

Dependent variable DISCSCORE DISCSCORE
(multivariate)

GDWLTAX

Ta -0.186 -0.222 -1.422

(-0.56) (-0.68) (-0.37)

CONSTYPE 0.021 0.011 -0.511

(0.76) (0.36) (-1.58)

LNCONS 0.014 -0.003 0.222

(1.63) (-0.31) (2.15)

RELCONS 0.089 0.217 -0.120

(1.13) (2.12) (-0.14)

MAT1 0.034 0.077 0.224

(1.47) (2.9) (0.81)

MAT5 0.132 0.190 0.855

(3.75) (4.83) (2.14)

MAT10 0.206 0.277 0.814

(5) (5.97) (1.71)

GDWLCONS -0.108 -0.106 -0.413

(-4.57) (-4.34) (-1.16)

EARNMAN -0.099 -0.142 0.054

(-2.36) (-3.01) (0.11)

STOCKCOMP -0.087

(-1.73)

LNHOLDINGS -0.003

(-0.81)

INSOWN -0.461

(-3.25)

INVDED -0.006

(-4.43)

INVQUAS -0.002

(-1.28)

INVTRA -0.003

(-2.65)

COUNTANA 0.004

(3.76)

Intercept 0.424 0.697 -1.936

(9.65) (6.71) (-3.43)

Num OBS 
Pseudo/Adjusted R2

614

29.0%

464

39.1%

545

7.3%
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DISCSCORE is the disclosure score for the observation based on equally weighted count of the items disclosed in the 10-k divided by the 
maximum number of item to disclose. GDWLTAX is a binary variable coded 1 for disclosure of the amount o f goodwill that is expected to be 
deductible for tax purposes and 0 for no disclosure, year consists o f 3 binary variables for the years 2002-2004. ta is acquirer’s total asset at 
the beginning of the year (in Mil). CONSTYPE is a binary variable equal to 1 if  the ratio o f stock consideration is above 95% of purchase 
price. SIC are 10 binary variables each equal to 1 if  the acquirer is classified to an industry that has 30 observations or more in the sample. 
LNCONS is the natural log o f the purchase price. RELCONS is the ratio o f the purchase price to the acquirer market value two days before 
the acquisition was consummated. MATI is a binary variable equal to 1 if  the ratio o f the purchase price to acquirer’s total assets is between 
1% and 5%. MATS is a binary variable equal to 1 if  the ratio o f the purchase price to acquirer’s total assets is between 5% and 10%. MAT10 
is a binary variable equal to 1 if  the ratio of the purchase price to acquirer’s total assets is above 10%. GDWLCONS is the ratio o f goodwill 
recognized to the total purchase price. EARNMAN is the frequency of exactly meeting (between -0.5 to +0.5 cents) or negatively largely 
miss the median analysts’ quarterly earnings forecasts in the 5 years ending in the financial year o f the acquisition.
SENSREC is the average analysts recommendation for the acquirer’s stock at the end of the fiscal year. STOCKCOMP is the 3 year average 
of the ratio of stocks and options grants to the total annual compensation to the CEO. LNHOLDINGS is the natural log o f the 3 year average 
of value of the stock holding of the CEO. INSOWN, is the ratio o f the acquirers’ shares that are owned be insiders to the total shares 
outstanding. INVDED, INVQUAS & INVTRA are the ratios o f acquirers’ shares owned by dedicated/quasi-indexers/ transient institutional 
investors as defined in Bushee (1998) to the total shares outstanding. COUNTANA is the number o f analysts that cover the firm for the 
financial year.____________________________________________________________________________________________________________

* For compactness coefficients on the industry variables are not tabulated.
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Table 8
Descriptive Statistics o f  Explanatory Variables -  Purchase Price Allocation.

Variable N Mean Std 25th % 50th % 75th % Min Max

GOODWILL 664 0.554 0.357 0.324 0.600 0.787 0.000 4.000
318 0.541 0.305 0.340 0.595 0.764 0.000 1.285

NONAMORT 548 0.592 0.358 0.357 0.650 0.811 0.000 2.691
318 0.586 0.328 0.361 0.661 0.806 0.000 1.645

EXACMEET 884 0.30 0.21 0.15 0.25 0.45 0.00 1.00
318 0.30 0.21 0.15 0.25 0.40 0.00 0.94

SLACK 1,004 75.5 231.3 6.8 18.6 51.0 -325.3 3,321.5
318 72.8 160.4 7.1 20.3 59.9 -22.0 1,170.6

RET 810 0.14 0.52 -0.15 0.09 0.35 -0.85 4.60
318 0.11 0.59 -0.18 0.05 0.30 -0.79 3.32

LAGRET 997 0.11 0.59 -0.17 0.03 0.29 -0.90 5.80
318 0.05 .55 -0.19 -0.01 0.24 -0.87 4.27

VOL 826 0.028 0.014 0.018 0.023 0.033 0.008 0.097
318 0.029 0.014 0.019 0.025 0.035 0.008 0.081

RDCONS 1,001 14.62 52.05 0.00 0.66 6.07 0.00 773.19
318 18.78 61.63 0.00 0.96 8.48 0.00 773.19

LEV 987 0.15 0.14 0.04 0.12 0.23 0.00 0.75
318 0.14 0.14 0.01 0.10 0.22 0.00 0.58

T he descriptive statistics is p resented  for the  full sam ple and fo r the  observations included in the regressions (318 observations). 
G O O D W ILL is the ra tio  o f  goodw ill to  the  purchase price. N O N A M O R T  is the  ratio  o f  non-am ortizable in tangible assets to the 
purchase price. EX A C M EET is the  num ber o f  tim es in the five years ending in the  year o f  the business com bination that the 
acquirers’ actual EPS fell in  the range o f  zero cents to  p lus one cent o f  I/B /E /S m edian quarterly analysts forecasts deflated by  the 
total num ber o f  quarters (in m ost cases 20). SLA CK  is the ratio  o f  the  acquirer’s m arket value, m easured 2 days before business 
com bination was consum m ated, m inus the acquirer’s book value to the  total consideration for business com binations m ade b y  the 
acquirer in the  year. R E T  is the  b u y  and ho ld  stock return  o f  the  acquirer from  252 to  2  business days before  the business 
com bination was consum m ated. L A G R ET is the buy  and ho ld  stock re tu rn  from  502 to 253 business days before the  business 
com bination was consum m ated. V O L is the  acquirer’s stock return  volatility  in the year p rior to the consum m ation o f  the business 
com bination. RDCO NS is the total research and developm ent expense by  the firm  in the  three years p rio r to  the business 
com bination p lus the in-process research and developm ent recognized in  the business com bination deflated by the purchase price. 
LEV  is the  ratio  o f  debt to total assets o f  the acquirer at the  beginning o f  the year o f  the business com bination.____________________

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 9

Mean and median ratios of goodwill to the purchase price (Panel A) and non-amortizable intangible assets to 
o . the purchase price (Panel B) for three equal sized portfolios (Low, Medium and High) sorted by the size of the

variables
Panel A Goodwill/Purchase Price

Sorting Variable Mean
(Low)

Median Mean
(Medium)

Median Mean
(High)

Median

EXACMEET 0.48 0.51 0.63 0.67 0.60 0.66
SLACK 0.51 0.53 0.60 0.67 0.55 0.59
RET 0.53 0.55 0.54 0.55 0.59 0.66
LAGRET 0.57 0.58 0.55 0.58 0.53 0.58
VOL 0.52 0.55 0.52 0.56 0.59 0.65
RDCONS 0.54 0.58 0.56 0.59 0.55 0.58
LEV 0.60 0.69 0.55 0.55 0.49 0.51

Panel B Non-Amortizable Intangibles/Purchase Price

Sorting Variable Mean
(Low)

Median Mean
(Medium)

Median Mean
(High)

Median

EXACMEET 0.53 0.59 0.64 0.69 0.62 0.71
SLACK 0.59 0.62 0.65 0.71 0.57 0.62
RET 0.56 0.61 0.61 0.63 0.63 0.71
LAGRET 0.60 0.64 0.63 0.67 0.57 0.65
VOL 0.57 0.62 0.59 0.66 0.61 0.67
RDCONS 0.65 0.70 0.60 0.66 0.56 0.60
LEV 0.63 0.70 0.60 0.62 0.56 0.62
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EX A C M EET is the  num ber o f  tim es in  the  five years ending in  the year o f  the business com bination that the acquirers’ actual EPS fell in the range o f  zero 
cents to plus one cent o f  I/B /E /S m edian quarterly analysts forecasts deflated by  the total num ber o f  quarters (in m ost cases 20). SLA CK  is the  ratio o f  the 
acquirer’s m arket value, m easured 2 days before business com bination was consum m ated, m inus th e  acquirer’s book  value to  the  total consideration for 
business com binations m ade b y  the acquirer in the year. R E T  is th e  buy  and hold stock re tu rn  o f  the acquirer from  252 to 2 business days before  the  business 
com bination w as consum m ated. LA G R ET is the buy and hold stock re tu rn  from  502 to 253 business days before the business com bination w as consum mated. 
V O L is the acqu irer’s stock return volatility  in the year p rio r to  the consum m ation o f  the  business com bination. R D CO N S is the total research and 
developm ent expense b y  the firm  in the three years p rior to the business com bination p lus the in-process research and developm ent recognized  in  the business 
com bination deflated by  the purchase price. LEV is the ratio  o f  debt to total assets o f  the acquirer at the beginning o f  the  year o f  the business com bination.
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Table 10__________________________________________________________________ ____________________

Mean and median values of variable for two portfolios: one of firms that allocated all non- 
amortizable intangible assets to goodwill and the other of firm that allocated a portion of the 
non-amortizable intangible asset to indefinite-life intangible assets_______________________
____________________________________________ Portfolios_____________________________

Goodwill Only Goodwill + Indefinite-Life Intangible
Assets

Variable Mean Median Mean Median
SLACK 97.41 24.73 19.75 8.64
RET 0.17 0.09 0.17 0.1
LAGRET 0.08 0.00 0.09 0.00
VOL 0.03 0.03 0.03 0.02
RDCONS 23.82 1.92 1.31 0.00
LEV 0.13 0.09 0.18 0.15

R ET is the  buy and hold stock re tu rn  o f  the  acquirer from  252 to  2 business days before  the business com bination was consum m ated. 
L A G R ET is the  buy and ho ld  stock return  from  502 to  253 business days before  the  business com bination was consum m ated. 
SLA C K  is the  ratio  o f  the  acquirer’s m arket value, m easured 2 days before  business com bination was consum m ated, m inus the 
acquirer’s book value to the total consideration fo r business com binations m ade by  the  acquirer in  the  year. V O L  is the  acquirer’s 
stock return  volatility in the  year p rio r to  the  consum m ation o f  the  business com bination. R D CO N S is the  total research and 
developm ent expense by  the  firm  in the  three  years p rio r to the  business com bination plus the in-process research and developm ent 
recognized in the business com bination deflated by  the  purchase price. LEV  is the ratio  o f  debt to  total assets o f  the  acquirer at the 
beginning o f  the year o f  the business com bination._______________________________________________________________________________
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Table 11

LS Estimation Results -  Non-Amortizable Intangible Assets
NONAMORT = J30 + f t  ■ MANBON + P i ■ INVDED  + /?3 • INQUAS + /?„ • INVTRA + /?5 • COUNTANA + 

+ P% ■ INDACQ + P9 ■ INDTRG  + Pm.CONSTYPE + /?„ ■ TRGPUB + Pn ■ INDSAME + Pn 

+ p l5 ■ LE V  + P Ul ■ SLACK + p „  • VOL + p n ■ R ET  + p l9 ■ LAGRET  + /?20 • RDCONS + e

P6 -TA + P1 ■ NUMSEG  

■ EXACMEET + p l4 ■ PE

Variable Pred (1 ) (2) (3) (4) (5) (6)
CONTROL
MANBON +? -0.999 0.493 -0.570 -1.767 0.034

(-0.49) (0.27) (-0.30) (-0.88) (0.02)

INVDED ? -0.001 0.000 -0.001 -0.002 0.000
(-0.36) (0.09) (-0.34) (-0.51) (0.15)

INVQUAS ? 0.001 0.001 0.001 0.002 0.001
(0.66) (0.65) (0.35) (1.00) (0.65)

INVTRA ? 0.000 0.000 0.001 0.000 0.002
(0.06) (0.07) (0.70) (0.04) (0.80)

COUNTANA ? -0.002 -0.004 -0.001 -0.004 -0.004
(-1.03) (-2.01) (-0.57) (-2.07) (-1.94)

TA ? 0.157 -0.549 -0.022 0.317 -0.625
(0.49) (-0.47) (-0.06) (1.03) (-0.47)

NUMSEG ? -0.001 -0.002 -0.002 0.002 -0.003
(-0.08) (-0.26) (-0.20) (0.25) (-0.36)

CONSTYPE + ? 0.156 0.187 0.164 0.138 -0.167 0.187
(2.91) (3.63) (2.95) (2.45) (3.23) (3.65)

EXPLANATORY
TRGPUB +  ? 0.081 0.055 0.077 0.078 0.040 0.054

(1.72) (1.36) (1.60) (1.62) (1.03) (1.28)

INDSAME .  ? -0.053 0.003 -0.059 -0.047 -0.019 -0.006
(-1.15) (0.08) (-1.33) (-1.02) (-0.53) (-0.14)

EXACMEET + 0.308 0.200 0.269
(2.82) (1.90) (2.27)

FUGR + -0.004 -0.001 -0.001
(-0.95) (-0.22) -0.34

PAGR + 0.001 0.000 0.005
(0.41) (-0.04) (0.48)

SLACK + -0.013 -0.017 -0.051
(-0.09) (-1.09) (-0.29)

RET + -0.033 -0.016 -0.041
(-1.01) (-0.46) (-1.13)

LAGRET + -0.051 -0.016 -0.059
(-1.53) (-0.47) (-1.52)

VOL - -2.441 -3.429 -2.764
(-1.29) (-2.05) (-1.41)

RDCONS + 0.000 0.000 -0.007
(-1.01) (-0.81) (-0.00)

LEV +  ? -0.397 -0.222 -0.247
(-2..07) (-1.62) (-1.57)

Intercept 0.942 0.899 0.992 1.050 0.961 0.979
(7.25) (5.33) (7.06) (7.25) (8.57) (4.79)

INDACQ ? Suppressed Suppressed Suppressed Suppressed Suppressed Suppressed
INDTRG ? Suppressed Suppressed Suppressed Suppressed Suppressed Suppressed
Number Obs 364 319 363 352 363 318

Adj R2 33.4% 40.5% 34.5% 35.8% 38.9% 42.5%

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



96

N O N A M O R T  is the  ra tio  o f  non-am ortizable in tangible assets to  the purchase price. M A N BO N  is the  m ean ratio  o f  C E O ’s cash 
bonus to  the  operating incom e o f  the acquirer in the  three year ending w ith the  business com bination. IN V D ED , IN V Q U A S, and 
IN V TR A  -  are th e  num ber o f  shares held  by  the  class o f  institutional investors (Dedicated, Q uasi-indexers and Transient 
respectively -  using B ushee classification) to the  total num ber o f  shares outstanding. C O U N TA N A  is the  num ber o f  analysts 
covering the  acquirer in  the  year o f  the  business com bination. TA  is the  total assets o f  the  acquirer at the  beginning o f  the  year. 
N U M SE G  -  is the num ber o f  business segm ents o f  the  acquirer. IN D A C Q  and IN D TR G  are tw o sets o f  dum m y variables w hich 
represent industries o f  the  acquirers and the  targets (respectively) fo r w hich there  are at least 20 observations in the initial sam ple 
(1019 obs). T he industries w ere  identified using  Fam a-French classification. C O N STY PE is the  ra tio  o f  stock consideration to the 
purchase price. TRGPU B is a  b inary  variable that equals 1 i f  th e  target is publicly  traded and 0 otherwise. IN D SA M E is a  b inary 
variable that equals 1 i f  the  Fam a-French industry c lassification o f  the  acquirer equals that o f  the  target and zero otherw ise. 
E X A C M EET is the num ber o f  tim es in the  five years ending in  the  y ear o f  the  business com bination that the  acquirers’ actual EPS 
fell in the  range o f  zero cents to plus one cent o f  I/B /E/S m edian quarterly analysts forecasts deflated by  the  total num ber o f  
quarters (in m ost cases 20). FU G R  is I/B /E/S analysts’ long-term  grow th forecasts. PA G R  is the  average cash flow  from  
operations growth in  the  three year p rio r to the  consum m ation o f  the business com bination. SLA CK  is th e  ratio  o f  the  acquirer’s 
m arket value, m easured 2  days before  business com bination w as consum m ated, m inus the  acqu irer’s book  value to the  total 
consideration for business com binations m ade by  the  acquirer in the  year. R ET is the  buy and ho ld  stock return  o f  the  acquirer 
from  252 to 2 business days before the  business com bination was consum m ated. LA G RET is the  buy and ho ld  stock return  from  
502 to  253 business days before  th e  business com bination w as consum m ated. V O L is the acquirer’s stock re tu rn  volatility  in the 
year p rio r to  the consum m ation o f  the  business com bination. RJDCONS is the  total research and developm ent expense by  the  firm  
in the three  years p rio r to the  business com bination p lus the  in-process research and developm ent recognized in the  business 
com bination deflated by  the  purchase price. LEV  is the  ra tio  o f  deb t to  total assets o f  the acquirer a t the  beginning o f  the year o f  
the  business combination.
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Table 12_____________ _________________________________________________________________

LS Estimation Results -  Goodwill
GOODWILL = /?0 + A  • M ANBON + P i ■ INVDED  + P, • INQUAS + /?4 • INVTRA + /?5 • COUNTANA + P6 -TA + P7 ■ NUMSEG  

+ P% ■ INDACQ  + P9 ■ INDTRG  + Pw CONSTYPE + /?„■ TRGPUB + /?12 • INDSAME + Pa  •EXACMEET  + /?14 • PE  

+ /?15 ■ LET + Pi6 ■ SLACK + P„ ■ VOL + Pvi ■ R ET + PV! ■ LAGRET  + P10 ■ RDCONS + s

Variable Pred (1) (2) (3) (4) (5) (6)
CONTROL
M ANBON ? -1.043 1.165

(-0.46) (0.61)
INVDED ? -0.002 0.001

(-0.92) (0.35)
INVQUAS ? 0.000 0.000

(0.20) (0.23)
INVTRA ? -0.001 -0.002

(-0.84) (-0.91)
COUNTANA ? 0.000 -0.002

(-0.01) (-1.32)

TA ? -0.267 -0.319
(-0.69) (-0.71)

NUMSEG ? 0.008 0.005
(1.14) (0.68)

CONSTYPE + 0.097 0.094
(2.27) (2.14)

EXPLANATORY
TRGPUB + 0.068 0.067

(1.78) (1.92)
INDSAME - -0.097 -0.060

(-2.30) (-0.179)
EXACMEET + ? 0.331

(3.51)
FUGR -0.005

(-1.28)

PAGR + ? 0.002
(0.90)

SLACK +

RET +

LAGRET +

VOL -

RDCONS +

LEV -

Intercept 0.749 0.756
(6.88) (4.91)

INDACQ ? Suppressed Suppressed
INDTRG 9 Suppressed Suppressed
Num Obs 440 384
Adj R2 27.0% 31.5%

-0.006 -1.622 1.400
(0.00) (-0.72) (0.77)

-0.001 -0.002 0.001
(-0.64) (-0.83) (0.62)

0.000 0.000 0.000
(-0.24) (0.29) (-0.1)

-0.001 -0.002 -0.001
(-0.56) (-1.00) (-0.49)

0.001 -0.001 -0.001
(0.08) (-0.83) (-0.77)

-0.403 -0.125 -0.371
(-0.94) (-0.35) (-0.77)

0.004 0.009 0.003
(0.62) (1.29) (0.38)

0.111 0.076 0.113 0.105
(2.56) (1.75) (2.63) (2.40)

0.068 0.074 0.054 0.065
(1.78) (1.94) (1.57) (1.82)

-0.089 -0.075 -0.066 -0.063
(-2.67) (-2.13) (-2.19) (-1.94)

0.212 0.275
(2.42) (2.7)

-0.002 -0.002
(-0.63) (-0.55)

0.003 0.002
(0.34) (0.27)

-0.004 -0.001 -0.006
(-0.42) (-1.08) (-0.53)

-0.032 -0.033 -0.038
(-1.03) (-1.13) (-1.1)

-0.030 -0.002 -0.023
(-1.04) (-0.06) (-0.7)

-3.507 -3.711 -3.963
(-2.14) (-2.64) (-2.37)

0.000 0.000 0.000
(-1.21) (-0.81) (-0.55)

-0.320 -0.261 -0.298
(-2.31) (-2.73) (-2.67)

0.839 0.839 0.789 0.845
(7.10) (7.26) (8.53) (5.11)

Suppressed Suppressed Suppressed Suppressed
Suppressed Suppressed Suppressed Suppressed

438 428 449 383
28.8% 28.9% 31.5% 34.5%
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G O O D W ILL is the ra tio  o f  goodw ill to the  purchase price. M A N B O N  is the m ean ratio  o f  C E O ’s cash bonus to  the operating 
incom e o f  the  acquirer in the three year ending w ith the  business com bination. IN V D ED , INV QUA S, and IN V TR A  -  are the 
num ber o f  shares h e ld  b y  th e  class o f  institutional investors (D edicated, Q uasi-indexers and T ransient respectively -  using  B ushee 
classification) to  the  total num ber o f  shares outstanding. CO U N TA N A  is the  num ber o f  analysts covering the  acquirer in the  year 
o f  the  business com bination. TA is th e  total assets o f  the  acquirer at th e  beginning o f  the year. N U M SE G  -  is the  num ber o f  
business segm ents o f  the  acquirer. IN D A C Q  and IN D TR G  are tw o sets o f  dum m y variables w hich represent industries o f  the 
acquirers and the targets (respectively) fo r w hich there are at least 20  observations in the initial sam ple (1019 obs). T he industries 
w ere identified using  Fam a-French classification. C O N STY PE is the ra tio  o f  stock consideration to the  purchase price. TRGPU B 
is a  b inary  variable that equals 1 i f  the  target is public ly  traded and 0 otherw ise. IN D SA M E is a  b inary variable that equals 1 i f  the  
Fam a-French industry classification o f  the  acquirer equals that o f  th e  target and zero otherwise. E X A C M EET is th e  num ber o f  
tim es in the five years ending in the year o f  the  business com bination that the  acquirers’ actual EPS fell in the  range o f  zero  cents 
to plus one cent o f  I/B /E/S m edian quarterly analysts forecasts deflated by  the  total num ber o f  quarters (in m ost cases 20). FU G R  
is I/B /E/S analysts’ long-term  grow th forecasts. PA G R  is the  average cash flow  from  operations grow th in the three  year p rio r to 
the  consum m ation o f  the  business com bination. SLA C K  is the  ratio  o f  the  acquirer’s m arket value, m easured 2 days before 
business com bination was consum m ated, m inus the  acquirer’s book value to the  total consideration fo r business com binations 
m ade by  the  acquirer in  the  year. R ET is the  buy  and ho ld  stock re turn  o f  the  acquirer from  252 to 2 business days before the 
business com bination w as consum m ated. LA G R ET is th e  buy  and ho ld  stock re tu rn  from  502 to  253 business days before  the  
business com bination was consum m ated. V O L  is the acquirer’s stock return  volatility  in the year p rio r to the consum m ation o f  the 
business com bination. R D CO N S is the  total research and developm ent expense by  the  firm  in the  three years p rio r to the business 
com bination p lus the in-process research and developm ent recognized in the business com bination deflated by  the  purchase price. 
LEV  is the  ratio  o f  debt to total assets o f  the  acquirer at the  beginning o f  the  year o f  the  business com bination.____________________
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Table 13

Negative Binomial Estimation Results
INDEGDWL  = f ( P 0 + p \  -INVDED  + p 2 ■ INQUAS  +  ■ INVTRA  +  P A ■ COUNTANA + p 5 - TA + p 6 ■ NUMSEG  

+ P 1 ■ INDACQ + P % .CONSTYPE  +  p 9 ■ TRGPUB + f i l0 ■ INDSAM E  + /?„  • EXACM EET + P n  - PE  

+  p n  ■ L E V  + p u  ■ SLACK  +  p l 5 - VOL + p l6 ■ R E T  +  P X1 ■ LAGRET + P 2% ■ RDCONS  +  e )

Variable Pred (1) (2) (3) (4) (5) (6)
CONTROL
INVDED ? 0.024 0.028 0.023 0.015 0.011

(1.58) (1.78) (1.47) (0.82) (0.56)

INVQUAS ? -0.004 -0.001 -0.005 -0.012 -0.018
(-0.30) (-0.09) (-0.43) (-0.79) (-1.10)

INVTRA ? -0.020 -0.005 -0.018 -0.019 -0.007
(-1.39) (-0.40) (-0.128) (-1.17) (-0.44)

COUNTANA ? -0.045 -0.059 -0.047 -0.049 -0.059
(-3.14) (-4.08) (-3.10) (-2.79) (-3.02)

TA ? 13.922 6.816 12.445 7.360 -1.060
(1.53) (0.90) (1.43) (0.75) (-0.09)

NUMSEG ? -0.128 -0.096 -0.081 -0.108 -0.097
(-2.27) (-1.75) (-1.42) (-1.68) (-1.44)

CONSTYPE ? 0.365 0.787 0.428 0.655 0.609 0.537
(1.02) (2.27) (1.18) (1.66) (1.51) (1.28)

EXPLANATORY
TRGPUB ? -0.091 0.114 -0.255 -0.213 -0.104 0.176

(-0.36) (0.41) (-0.96) (-0.68) (-0.32) (0.51)

INDSAME ? 0.408 0.557 0.343 0.792 0.520 0.822
(1.63) (2.17) (1.34) (2.80) (1.77) (2.58)

EXACMEET ? -1.128 -0.687 -0.154
(-1.33) (-0.72) (-0.16)

FUGR 0.014 0.012 0.019
(0.43) (0.36) (0.55)

PAGR ? -0.140 -0.027 0.096
(-0.93) (-0.21) (0.78)

SLACK -0.013 -0.010 -0.008 -0.009
(-2.61) (-2.17) (-2.04) (-1.84)

RET 0.126 0.206 0.373 0.175
(0.45) (0.73) (1.18) (0.50)

LAGRET 0.007 0.049 0.087 0.120
(0.03) (0.24) (0.41) (0.54)

VOL + -2.862 3.563 -7.631 -0.024
(-0.19) (0.24) (-0.45) (0.00)

RDCONS -0.044 -0.044 -0.043 -0.043
(-2.12) (-2.15) (-2.05) (-1.89)

LEV +? 1.751 1.386 1..689 1.919 2.623
(2.23) (1.72) (1.84) (1.96) (2.61)

IMPRISK + 0.799
(2.19)

Intercept 2.507 1.915 2.060 0.769 2.568 2.006
(2.61) (2.27) (2.08) (0.99) (2.09) (1.42)

INDACQ ? Suppressed Suppressed Suppressed Suppressed Suppressed Suppressed
Number of Obs 364 359 352 325 313 282

Pseudo R2 26.0% 23.8% 27.8% 25.1% 27.9% 25.6%
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IN D EG D W L is a transform ation o f  the  ra tio  o f  indefinite-life  in tangible assets to the  non-am ortizable in tangible assets to a 
discrete variab le  betw een 0-10  by  th e  deciles o f  th e  continuous variable. M A N B O N  is the  m ean ra tio  o f  C E O ’s cash bonus to  the  
operating incom e o f  the  acquirer in the  three  year ending w ith the  business com bination. IN V D ED , IN V Q U A S, and IN V TR A  -  
are the  num ber o f  shares held  b y  the  class o f  institutional investors (D edicated, Q uasi-indexers and Transient respectively -  using 
B ushee classification) to  th e  total num ber o f  shares outstanding. CO U N TA N A  is the num ber o f  analysts covering the  acquirer in 
th e  year o f  th e  business com bination. TA  is th e  total assets o f  th e  acquirer a t the  beginning o f  th e  year. N U M SE G  -  is th e  num ber 
o f  business segm ents o f  the  acquirer. IN D A C Q  and IN D TR G  are tw o sets o f  dum m y variables w hich represent industries o f  the 
acquirers and the  targets (respectively) fo r w hich there  are at least 20  observations in the initial sam ple (1019 obs). The industries 
w ere identified using Fam a-French classification. C O N ST Y PE  is the ra tio  o f  stock consideration to  the  purchase price. TRGPUB 
is a  b inary  variable that equals 1 i f  the  target is  publicly  traded and 0 otherw ise. IN D SA M E is  a  b inary  variable that equals 1 i f  th e  
Fam a-French industry classification o f  the acquirer equals that o f  the  target and zero  otherw ise. E X A C M EE T  is the  num ber o f  
tim es in the  five years ending in the year o f  the  business com bination that the acquirers’ actual EPS fell in the  range o f  zero cents 
to  plus one cent o f  I/B /E/S m edian quarterly analysts forecasts deflated by  the  total num ber o f  quarters (in m ost cases 20). SLACK 
is the  ratio  o f  the  acqu irer’s m arket value, m easured  2  days before business com bination w as consum m ated, m inus the  acquirer’s 
book  value to  the total consideration for business com binations m ade by  the  acquirer in the year. R ET is the buy and ho ld  stock 
return  o f  the  acquirer from  252 to 2 business days before the  business com bination w as consum m ated. LA G RET is the  buy and 
ho ld  stock return  from  502 to 253 business days before  the  business com bination was consum m ated. V O L  is the acquirer’s stock 
re tu rn  volatility  in the  year p rio r to  the  consum m ation o f  the  business com bination. R D CO N S is the total research and 
developm ent expense by  the  firm  in the  th ree  years p rio r to the  business com bination p lus the in-process research and 
developm ent recognized in the  business com bination deflated by  th e  purchase price. LEV is the ratio o f  debt to total assets o f  the 
acquirer at the beginning o f  the  year o f  the  business com bination. IM PR ISK  is the  score o f  factor analysis o f  the residuals o f  five 
regressions o f  each o f  the follow ing variables: SLACK , V O L, R ET, LA G R ET and R D CO N S on  the  right hand side variables in 
the  m odel excluding the o ther four.____________________________________________________________________________________________
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Figure 1: Distribution of INDEGDWL
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