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Abstract 
 
Mergers and Acquisitions research often focuses on the prices paid, as a multiple of 

earnings or cash flow, by strategic acquirers for their targets.  These multiples are salient 

to this body of research, as they form the basis of company valuation on a theoretical and 

practical level.  A variety of factors influence the size of these multiples, including 

prevailing macroeconomic conditions, the particular industry of the target company, the 

target’s profitability, and company-specific factors such as the market’s perceived risk of 

the target.  This paper analyzes the relationship between multiples paid in strategic 

acquisitions and prevailing macroeconomic conditions, as well as accounting measures of 

the target company, with the goal of assessing whether or not macroeconomic conditions 

or company-specific characteristics play a role in determining the multiple paid. Our 

research contributes to the existing literature by using forecast P/E and EBITDA 

multiples, which provide a more forward-looking picture of how targets are valued. We 

analyze the deals for the food, business services, measuring equipment, oil and gas, and 

software industries.   

 

JEL Classification: G30; G24; G34; M41; L66; L84; L86 

Keywords: Mergers and Acquisitions; Accounting; Corporate Finance 
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1. Introduction and Literature Review 
 

The study of Merger and Acquisition (M&A) deal multiples such as the 

Price/Earnings1 ratio (“P/E ratio”) and the Enterprise Value/EBITDA2 multiple 

(“EBITDA multiple”) has been of considerable interest to researchers because these 

multiples provide important insight into the market’s view of the target company’s value.  

In this paper, we analyze whether there is an association between multiples paid in 

strategic acquisitions and prevailing macroeconomic conditions. We also look for 

linkages between target companies’ key accounting measures and the size of the deal 

multiples.  We address these questions by estimating correlations between deal multiples 

and macroeconomic and accounting measures, both over the entire sample of deals and 

within specific industries.   This is similar to some of the existing literature on deal 

multiples, although our data are more recent and we utilize forward-looking rather than 

historic multiples, because the former often provide more accurate estimates of company 

value (Lie & Lie, 2002). 

Much of the existing research in M&A activity can be separated into three 

categories: motivations for deal-making, investigations into the multiples paid in such 

deals, and ex post analyses of the successes and failures of mergers and acquisitions in 

the short- and long-term. In our discussion of the existing literature, we focus on papers 

that examine deal multiples, as this is the focus of our own analysis.    

                                                 
1 The Price-to-Earnings (P/E) ratio is the current equity price of a company divided by earnings per share 
(EPS). EPS is a company’s net income divided by the total number of shares outstanding. 
2 Earnings Before Interest, Taxes, Depreciation and Amortization (EBITDA) is a loose proxies for cash 
flow, which valuation experts often use as a base for determining free cash flow. 
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Lie and Lie (2002) test a variety of multiples, including price-to-book ratios, sales 

multiples, earnings multiples, EBIT3multiples, and EBITDA multiples, and find that asset 

multiples provide more accurate estimates of company value than do sales and earnings 

multiples, while EBITDA multiples generate more accurate estimates than do EBIT 

multiples.  Their results also suggest that using forward-looking earnings multiples 

provide better company value estimates than trailing earnings multiples, and that 

reliability of multiples is also subject to individual companies’ characteristics, including 

size and profitability.  

Datta et al (2001) examine the relationship between equity-based management 

compensation and acquisition activity, and find that managers who receive a large portion 

of their salary in company equity pay lower premiums for the companies they acquire, 

identify and realize larger growth opportunities in takeover targets, and limit the amount 

of acquired risk in the transaction. Kesner et al (1994) argue that there is a significant 

relationship between the premiums paid by acquirers, and the compensation received by 

the acquirers’ and targets’ financial advisors.  

Officer (2007) takes a somewhat similar approach to our analysis, except that his 

data set consists of private companies and subsidiaries.  He documents a 15% to 30% 

discount relative to deals completed with public targets, which he suggests is primarily a 

liquidity discount.  He finds further evidence that there is a relationship between the 

previous year’s stock returns on a parent of a subsidiary and the price paid for this 

subsidiary. 

                                                 
3 EBIT is abbreviation for Earnings Before Interest and Taxes. Similar to EBITDA, it is also a loose proxy 
for cash flow. 
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Aharon et al (2010) conduct a study that separates a sample set of deals into both 

time periods and industry groups, which we employ in our own research.  They document 

the effects of the technology bubble of the late 1990s on deal multiples, and find that 

although a wave of consolidation occurred during this period, multiples did not change.  

This result suggests that industries possess natural multiple “equilibriums” that persist in 

both expansionary and recessionary periods.  

Aharon et al utilize a sample of 4,166 U.S. public targets that were acquired by 

other U.S. public companies between 1993 and 2005.  They separate the data into four 

sub-periods corresponding to pre- and post-bubble periods, and further separate the data 

into “high” technology and “low” technology firms (such as manufacturing companies), 

as well as trading and services companies.  Their results suggest that there is little if any 

relationship between stock market dynamics and deal multiples.   

Our analysis aims to expand on the approach of Aharon et al by examining 

macroeconomic and accounting measures, during both expansionary and recessionary 

economic conditions and by industry groupings.  While we examine a wide variety of 

macroeconomic factors, such as inflation and the Federal Funds rate, our analysis 

primarily focuses on market factors, including equity market indices and bond market 

levels.  We also take a more forward-looking approach by using forecast deal multiples 

instead of Aharon et al’s historical multiples, with the understanding that acquirers value 

target companies based on anticipated future cash flows rather than historical 

performance.  Thus, our examination seeks to replicate how multiples are used in practice, 

and whether these multiples bear any relationship to market conditions.   
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The structure of the paper is as follows.  Section 2 discusses the sources of data 

utilized in our analyses.  Section 3 provides the methodology, including how we cleaned 

the data and forward multiples, industry averages, and the regressions used.  Section 4 

provides the results and examines their significance.  Section 5 concludes, places our 

results in context, and suggests areas for future research. 

 
2. Data 
 
2.1 Data Cleaning  
 

Our analysis employs two primary sources of data:  SDC Platinum, a Thompson 

Reuters database that offers financial information on mergers and acquisitions; and 

I/B/E/S International, a Thompson Reuters database that includes analyst estimates of 

operating statistics on individual analyst and cumulative levels for companies worldwide.   

The first step in obtaining our sample of M&A transactions was to conduct a 

search in the SDC database using the following criteria: deals must have been announced 

between January 1st, 2000 and January 1st, 2010 and they needed to involve at least a 

$250 million exchange between the buyer and seller.  In addition, the transaction must 

have resulted in at least 51% ownership on the part of the acquirer, and the target 

companies must have been publicly traded and domiciled in the United States.  The data 

collection process excluded sellers of minority interests, and included all SIC codes4 

except for “financials5” and companies with an SIC code classified as “unknown.”  The 

                                                 
4 Standard Industrial Classification (SIC) codes organize industries by a four-digit code.  Each additional 
number narrows the industry classification.  For example, 73 classifies broadly as business services, while 
7372 is a subset of business services, namely prepackaged software. 
5 Financial companies were excluded because the valuation metrics used to analyze financial institutions 
tend to differ markedly from those of other industry groups. 
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acquiring companies were either public or private6. This process yielded a list of 648 

deals with a variety of accounting measures, which we use to estimate multiples and 

determine correlations.  For our regression analysis, we tested the full list of accounting 

measures that appear in the Appendix Table 8, and discuss Enterprise Value (EV) and the 

Debt-to-Value ratio in the Results section.  Of all of the accounting measures we tested, 

we found that the target’s size and risk measures were the most statistically significant.  

Within these two categories, we narrowed the accounting measures down to Enterprise 

Value and the Debt-to-Value ratio, which respectively represent measures of the target’s 

size and risk level.  Total assets, LTM EBITDA, and Total Debt had some significant 

correlations with forward multiples, but these are all proxies for size, which is best 

captured by Enterprise Value.  Thus, in the Results section, we discuss the Enterprise 

Value and Debt-to-Value ratios. 

In the second step, using the 648 total original transactions from the SDC 

database, we eliminate deals whose target companies had negative net income and/or 

EBITDA, or missing income and/or price information. These deals were eliminated 

because they do not produce meaningful multiples. This amounted to a deletion of 243 

deals from the sample. Table 1 illustrates this cleaning process. We then searched by the 

target companies’ CUSIP7 numbers in the I/B/E/S database for forward-looking EBITDA 

and EPS estimates, and eliminated 30 deals for which this data was not populated. Finally, 

because some companies had only EPS estimates (and not EBITDA estimates) or vice 

versa, we created two separate samples to analyze the behavior of P/E ratios and 

                                                 
6 Given that the targets are all public, the acquirer is, in most cases, public.   
7 The Committee on Uniform Securities Identification Procedures (CUSIP) numbers classifies most 
securities with a series of nine characters, including numbers and letters.  The CUSIP number indicates the 
security’s issuer and type. 
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EBITDA multiples, which are outlined in the Methodology section and discussed in 

detail in the Appendix. 

 

Table 1. Data Cleaning Process 

 

The final step was to collect financial and macroeconomic time series between 

January 2000 and January 2010, as indicated in Table 2. We chose these factors primarily 

because they provide a comprehensive view of both the market and the macroeconomic 

environments at the time of the deals. This subset of macroeconomic factors, which we 

refer to as “market factors,” are: the four-week return on the S&P 500, the two-year/ten-

year U.S. Treasury bond spread, the ten-year U.S. Treasury bond rate, the VIX8 index, 

and the ten-year/BAA corporate bond spread.  Thus, when we refer to “macroeconomic 

factors”, we mean those initial indicators that we aimed to test, while “market factors” 

refers to those we found to have large and/or statistically significant relationships. 

 

 

                                                 
8 The VIX index measures the volatility of the S&P 500. 

Beginning Deals 648

SDC Database

Negative Net Income 
and/or EBITDA (225)                  

Missing EPS or Prices (18)                    

Total 405                   

IBES Database

No Estimates for FY1 and 
FY2 EPS and EBITDA (30)                    

Total 375                   

Deletions
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Table 2.  Macroeconomic Data Series and Sources 

Macroeconomic Indicator, Frequency Source 
Federal Funds Rate, daily 

Economagic 
Equity market indices—S&P 500, NASDAQ, daily 
U.S. Treasury Rates—two-year and ten-year, daily 
BAA Seasoned Corporate Bond Index, daily 
Commodities—gold and oil, spot prices, daily 
GDP growth, quarterly annualized 

Bloomberg CPI growth, monthly 
Currencies—EUR, JPY, GBP, daily 

Equity market volatility—VIX, daily 
Chicago Board Options 

Exchange (CBOE) 
  
 
2.2 Data for Correlation Analysis between Deal Multiples and Market 
Factors/Accounting Measures 

 

In our analysis of correlations between deal multiples and market 

factors/accounting measures, we estimate correlations only for industries with at least 19 

representative deals.9  Industries are defined by SIC codes, and sorted by the first two 

numbers of the four-digit codes, except for the software industry, for which all of the 

deals shared the same four-digit SIC code.  These industries and their corresponding SIC 

codes appear in Table 3. For a full description of each industry, refer to Appendix Table 

10.  

 
Table 3.  Industries Organized by SIC Codes 

 

Industry 
SIC 

Code(s) 
P/E 

Multiples 
Number 
of Deals 

EBITDA 
Multiples 

Number 
of Deals 

Business Services 73, 87 � 30 � 27 
Food and Kindred Products 20 � 19  0 
Measuring, Medical, Photo Equipment; Clocks 38 � 29 � 23 
Oil and Gas; Petroleum Refining 29, 13 � 38 � 29 
Prepackaged Software 7372 � 33 � 24 

  

                                                 
9 The threshold of 19 deals is a rather arbitrary criterion to ensure enough samples for the regressions. 
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Our data set is granular: while we worked from a base of 375 deals, when we 

separated this data by industry, the effect of any one individual deal on the resulting 

correlations was sometimes dramatic. Thus, we offer a variety of deal examples to 

provide additional insights into motivations behind individual transactions for a given 

industry and market environment.   

 

3. Methodology 
 
3.1 Calculating Multiples 
 
3.1.1 Price/Earnings (P/E) Multiples 

Calculating P/E Multiples 

We calculate the forward P/E multiples using the following variables:  

PD = Deal Price, or the price per share paid by the acquirer for the target 

EPSF = Target’s I/B/E/S Forecast EPS 

 
 

F

D
Deal EPS

P
MultEP =_/                     (1) 

 
Forward-Looking P/E Multiples by Industry 
 
Figure 1 illustrates average forward-looking P/E multiples within each industry of the 
sample. 
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Figure 1.  Sample Average Forward-Looking P/E Multiples by Industry 
 

 
Differences between industries exist due to distinct risk, earnings, and earnings 

growth profiles.  All of these may differ by company, but similarities exist within 

industries, which explains why investment banks often refer to comparisons of P/E ratios 

in determining the multiple appropriate to pay for an acquisition.  For example, 

companies within the food industry face similar risks, including the volatility of 

commodity costs and consumer spending levels.  Nevertheless, Whole Foods Market and 

Kroger may share fewer risks than Kroger and Safeway, because Whole Foods Market 

appeals to a relatively different set of customers. 
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3.1.2 EBITDA Multiples 
 
Calculating EBITDA Multiples 

We calculate the forward EBITDA multiples using the following variables: 

EVD = Deal Enterprise Value, or the price paid by the acquirer for the target including net 

debt.10  

EBITDAF = Target’s I/B/E/S Forecast EBITDA 

The deal EBITDA multiples were estimated as follows: 
 
 

F

D
Deal EBITDA

EV
MultEBITDA =_                           (2) 

 
 
Forward-Looking EBITDA Multiples by Industry 
 
Figure 2 demonstrates that EBITDA multiples vary across industries. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
10 While this variable is not the literal amount in cash and/or stock paid by the acquirer, it is ultimately what 
the acquirer pays because debt is assumed as part of the acquisition. 



 14

Figure 2.  Sample Average Forward-Looking EBITDA Multiples by Industry 
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In a similar manner to section 3.1.1, by considering the components of forward-

looking EBITDA multiples on a fundamental and theoretical level based on the 

discounted cash flow model, we can infer why EBITDA multiples differ. 

Based on the identification of the components of the EBITDA multiple, namely 

enterprise value and EBITDA, many factors contribute to differences across industries 

and firms.  Capital intensive firms will have lower EBITDA multiples, all else equal, 

because they will use more of their cash flows to invest in projects and equipment, and 

will face higher depreciation expenses.  Figure 2 illustrates that the oil and gas industry 

has a low multiple relative to the other industries represented in the graph, which could 

be attributed to the level of capital reinvestment required to maintain growth in that 

industry.   
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3.2 Elimination of Outliers11 
 

For the P/E ratios of the transactions, we eliminate 3 deals due to missing EPS 

estimate information. Further, we apply a rule to eliminate deal outliers likely resulting 

from compromised data; deals for which the deal P/E ratios were greater than 150x were 

eliminated.  The criterion for this elimination is somewhat arbitrary.  However, 

particularly high P/E multiples (such as those greater than 150) can be viewed as data 

errors and would likely bias the results. This rule eliminates 36 deals from the sample. 

The targets in this group of deals had EPS values that were less than one, which produces 

relatively meaningless P/E ratios.  See Table 9 of the Appendix for a summary of 

deletions. 

For EBITDA multiples, we eliminate 135 deals due to missing EBITDA estimate 

information, and 13 deals for which the deal EBITDA multiples were greater than 100x. 

These thresholds were established along a similar line of reasoning as explained above.  

The Appendix contains a detailed explanation of the data cleaning process.  

 
3.3 Macroeconomic Data 
 

For each of the macroeconomic time series collected, we calculate the appreciation in 

percentage or absolute terms between the announcement date of each deal and four weeks 

prior to that announcement date.  Our choice of four weeks prior to the announcement 

date stems from the options available on the SDC database.  We chose the earliest 

available date prior to the announcement date available on the SDC database, which was 

four weeks prior to the announcement date.  Merger rumors can begin months prior to the 

                                                 
11 This stage is discussed in detail in the appendix.  An abridged version appears in this section. 
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announcement date.  However, SDC only offers data for one month prior to the 

announcement date, which we use as a proxy for the beginning of merger rumors.   

To calculate the appreciations of macroeconomic time series, we use the following 

model: if Company A announced that it would acquire Company B on January 1st, 2000, 

the S&P appreciation that would correspond to that particular transaction would be 

calculated as follows: 

αS& P= Appreciation of the S&P 500 Index 

S & PAnn= S&P 500 Level on Announcement Date of Transaction 

S & P4wk = S&P 500 Level Four Weeks Prior to Announcement Date 

 

%100)1
&

&
(

4
& ×−=

wk

Ann
PS PS

PSα                                                                                    \ 

 

We use this equation for all of the equity market indices (S&P 500 and 

NASDAQ), VIX, gold, oil, and the three currencies. For some macroeconomic series, we 

used the four-week absolute difference rather than percentage change.  The following 

formula utilizes the two-year Treasury as an example: 

α2y= Appreciation of two-year Treasury bond 

2yAnn= two-year Treasury bond yield on Announcement Date of Transaction 

2y4wk = two-year Treasury bond yield Four Weeks Prior to Announcement Date 

 
α2y = 2yAnn − 2y4wk

              
 

We use this equation for the Federal Funds Rate, Treasuries, and Corporate Bond 

Index.  For an in-depth explanation of the macroeconomic data, see the Appendix.  
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3.4 Regressions 
 

We run the simple linear regressions detailed in equations 3 and 4 below for each 

industry grouping in order to study the impact of both accounting measures and 

macroeconomic indicators (denoted as X) on forward valuation multiples. The 

regressions are as follows:  

eXMultEP Deal ++= 10_/ ββ                      (3) 

in the case of P/E Multiples Analysis; 

EBITDA_ MultDeal = β0 + β1X + e                           (4) 

in the case of EBITDA Multiples Analysis  

where β0 represents the intercept,   

1β  represents the regression coefficient, 

and X represents the macroeconomic factor or accounting measure we identify in 

Appendix Table 8.  

In addition to coefficients, we estimated correlations between the independent and 

dependent variables presented above, which we subsequently label ρ.  

When we estimate correlations between forward multiples and corresponding 

macroeconomic data and accounting measures, we consider noteworthy only those 

correlations that are statistically significant at the 5% level and are greater than 30%. 
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4. Results 
 

This analysis is broken down into two sections: Section 4.1 discusses the 

correlations between forward P/E multiples and both market factors and accounting 

measures.  These correlations are also broken down by industry groups. Section 4.2 

provides a similar analysis for forward EBITDA multiples. We estimate correlations 

between deal multiples and all of the macroeconomic factors we collected for statistical 

significance above the 5% level, and discuss those whose correlation values are 30% or 

greater. 

 
4.1 Correlations between Forward P/E Multiples and Accounting Measures/Market 
Factors 
 
 
4.1.1 Forward P/E Multiples and Accounting Measures 

Before separating the data by industry, we analyze the correlations between 

forward P/E multiples and accounting measures across the entire data set.  Across all 

deals, the highest (negative) correlations, in decreasing order are between forward P/E 

multiples and the debt-to-deal equity value, forward P/E multiples and net debt, forward 

P/E multiples and LTM EBITDA, and forward P/E multiples and Enterprise Value.  

These measures fit into two broad categories: size and risk level.  As mentioned in 

Section 2.1 (Data Cleaning) we use Enterprise Value as our size proxy, and the debt-to-

value ratio as a proxy for relative risk.   Across all deals, the correlation between forward 

P/E multiples and the target’s Enterprise Value was -4%, while the correlation between 

forward P/E multiples and the target’s debt-to-value ratio was -31%.  Neither of these 

values was statistically significant. 
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These negative correlations suggest that for any particular target company, a 

lower Debt-to-Value ratio is associated with a higher P/E multiple and vice versa.  This 

makes business sense: an acquiring company is willing to pay a higher multiple for a 

company with a lower debt ratio because the undertaking is less risky.   

4.1.1a Forward P/E Multiples and Accounting Measures: Separation by Industry 

Table 4. Analysis of P/E Multiples with Accounting Measures 
 

Industry Enterprise Value Debt / Value

ρ -15.39% -21.42%
β 0.00 -27.33
σ (0.00) (23.55) 

µ ($ mm) 2,037.36 0.00x

ρ 14.65% -46.76%
β 0.00 -19.14 **
σ (0.00) (8.78) 

µ ($ mm) 5,933.71 0.30x 

ρ -12.44% 0.58%
β 0.00 0.35
σ (0.00) (9.88) 

µ ($ mm) 6,978.30 0.27x 

ρ -7.58% -26.96%
β 0.00 -12.89
σ (0.00) (8.86) 

µ ($ mm) 2,589.21 0.00x

ρ -1.32% 5.06%
β 0.00 4.78
σ (0.00) (16.94) 

µ ($ mm) 1,627.95 NM

**  Regression coefficient statistically significant at 5% level

Business
Services

Accounting Measures

Measuring
Equipment

Oil & Gas

Food

Software
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According to Table 4, out of the accounting measures tested, the only significant 

relationship was the negative correlation between the food industry P/E ratios and debt-

to-value. A possible explanation of this high negative correlation is the risk management 

practices of the food industry, as indicated in Figure 3 below.   

 

Figure 3. Negative Correlation between P/E and Debt-to-Value 

Highly volatile inputs:
wheat, eggs and dairy

products etc.

Higher
debt-to-value ratio

Higher average P/E

Food companies with
higher debt: vulnerable to

input price fluctuations

More risk

Acquirer
assumes more

debt obligations

More room to
compress multiples

Lower P/E multiples
ρ=-46.76% between P/E and debt-to-value

 

Commodities such as wheat, eggs and dairy are major inputs to many food 

companies and comprise a large portion of their cost of sales and therefore directly 

impact gross profit margins.  The food industry therefore must constantly adjust to 

volatile input prices, and often is not able to pass along the full cost to consumers. Hong 

et al argue (2011) that food companies tend to generate stable cash flows, attracting many 

private equity buyers, which are then able to add debt to their targets’ capital structure.  

However, given that input prices can fluctuate dramatically, and interest charges remain 

constant throughout the life of a particular debt instrument, any increase in cost of sales 



 21

will decrease gross profit and cash flow from operations.  Interest costs will remain the 

same, but the company will have less cash to pay its debtors (Bertoneche, 1990).   Thus, 

according to a Goldman Sachs consumer retail analyst, as a risk management measure, 

food companies tend to avoid capital structures with high debt ratios (J. Garces, personal 

communication, February 14, 2011). Relatively higher debt-to-equity ratios suggest that a 

company is more vulnerable to commodity price fluctuations. Acquirers would therefore 

be inclined to pay lower multiples to food companies with higher debt-to-value ratios.  

According to Joy (2000), the food industry has higher P/E ratios than other similarly 

mature industries due to stable earnings performance, good financial health, and low 

investment risk.  A higher average multiple also gives acquirers more room to maneuver 

and to exert downward pressure on price if debt becomes an issue. Thus, a higher debt-to-

value ratio suggests a lower P/E in the food industry, as illustrated in Figure 4. 
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Figure 4.  Correlations between Forward P/E Multiples and Accounting Measures, by 
Industry 

 
 

The average debt-to-value ratio of the nineteen data points corresponding to the 

food industry was 30%, with a range between 0% and 69%.12 This suggests high 

dispersion in the deal debt-to-value ratios.  Six of the deals had ratios of 60% or greater.  

The deals with higher debt-to-value ratios generally correspond to higher deal enterprise 

values.  Deals such as the $1.7 billion ConAgra acquisition of International Home Foods 

in 2000, the $14.1 billion RJ Reynolds acquisition of Nabisco in 2000, the $4.4 billion 

Tyson Foods acquisition of IBP in 2000, and the $13.5 billion and $5.6 billion PepsiCo 

acquisitions of Pepsi Bottling Group and PepsiAmericas, all had debt-to-value ratios 

                                                 
12 If a company had a negative net debt ratio, we classified net debt as zero.  Net debt is total debt less cash 
and cash equivalents, which suggests that negative net debt implies a surplus of cash over debt.  In this 
situation, net debt is essentially zero because the company has enough cash to cover its debt. 
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above 30%.13  Thus, higher deal enterprise values would likely be associated with higher 

debt-to-value levels, since many larger companies have the leeway to take on more debt 

than do smaller companies.  However, this comes at a cost: lower multiples.  While stable 

cash flows may make a company more able to take on a higher amount of debt, a 

company with a higher debt load would not have the flexibility post-merger that a 

relatively debt-free company would have.  

Many of the food deals in the data set involved bidding wars, including Tyson’s 

acquisition of IBP and PepsiCo’s acquisitions of its two largest bottling companies.  The 

acquirers were willing to pay premiums as large as 60% and 77% over stock prices four 

weeks prior to the announcement date to have access to their targets’ stable cash flows, 

but higher debt levels make such acquisitions more risky, especially if the synergies are 

not as successfully implemented as they are planned.  The existence of bidding wars may 

have skewed the data, which suggests that the negative correlation between forward P/E 

multiples and debt-to-value ratios may have been larger on an absolute scale, absent these 

effects. 

4.1.2 Forward P/E Multiples and Market Factors 
 
 

On the aggregate level, the correlation between forward P/E multiples and market 

factors is negligible, which seems reasonable given that P/E multiples vary by industry 

(as shown in Figure 3 above).  Nevertheless, the directionality of the negative and 

positive correlations illustrated in Figure 5 make intuitive sense.   

 

 

                                                 
13 All reported enterprise values are deal enterprise values, meaning that they utilize the final deal price in 
the estimation of market capitalization. 
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Figure 5.  Correlations between Forward P/E Multiples and Market Factors, All Deals 
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First, a higher S&P return would make higher forward P/E multiples more likely, 

because price appreciation often overshoots earnings potential in overheated markets (De 

Bondt and Thaler, 1985).  Prices may outrun potential earnings because the market 

expects the economy to continue to expand in the future, which bodes well for the prices 

of the individual firms that make up the S&P 500.  Second, a greater two-year/ten-year 

spread would imply lower short-term rates, which indicate a healthier economy and 

consequently higher valuations: the two-year/ten-year spread generally becomes steeper 

when the economy is emerging from a recession, because the market expects rates in the 

future to increase when the Federal Reserve sees the need to combat inflation by raising 

rates.  Third, lower market volatility as captured by the VIX index would push multiples 

higher, because market conditions are more stable, allowing businesses to make decisions 
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with more confidence.  Finally, a lower corporate spread to Treasuries implies better 

credit conditions and therefore possibly higher multiples.  The market interprets a lower 

spread to Treasuries as lower credit risk: companies with low credit risk and high credit 

ratings obtain funding more cheaply and more easily than their less-creditworthy 

counterparts, which the market would reward with a higher valuation. 

 

4.1.2a Forward P/E Multiples and Market Factors: Separation by Industry 

Table 5. Analysis of P/E Multiples with Market Factors 

Industry S&P 4 Week ROR 2yr-10yr Spread 10yr UST VIX 10yr-BAA Spread

ρ 46.00% -13.09% 32.69% -14.03% -20.59%
β 294.05 ** -299.74 1,072.37 * -0.57 -701.25
σ (107.25) (429.00) (585.89) (0.76) (629.71)

ρ 34.13% 17.01% -4.34% -36.81% -18.76%
β 74.08 188.62 -43.91 -0.63 -237.17
σ (49.49) (265.05) (245.18) (0.38) (301.18)

ρ -2.39% 24.91% -8.90% 3.63% 1.50%
β -6.30 353.58 -168.25 0.06 24.64
σ (43.93) (229.13) (313.88) (0.27) (273.82)

ρ -16.10% -14.05% 28.04% -21.62% -20.64%
β -56.46 -239.64 469.77 -0.27 -267.41
σ (66.63) (324.95) (309.44) (0.23) (244.00)

ρ -7.89% 2.45% 12.80% 40.52% 22.61%
β -42.35 39.97 271.78 1.22 ** 601.03
σ (96.12) (292.35) (378.10) (0.49) (465.10)

* Regression coefficient statistically significant at 10% level
** Regression coefficient statistically significant at 5% level

Business
Services

Food

Oil & Gas

Measuring
Equipment

Software

Market Factors

 
According to Table 5, the most significant correlations occur within the business 

services sector, between the forward P/E multiples and the four-week return on the S&P 

500, as well as between forward P/E multiples and the ten-year U.S. Treasury yield; and 

within the software sector, between forward P/E multiples and the VIX index.  These 

correlations are significant at the 5% level, except for the correlation between business 
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services forward P/E multiples and the ten-year U.S. Treasury, which is significant at the 

10% level. 

 

Business Services 

The deal enterprise values of the thirty deals classified under the business services 

sector ranged from $270 million to $13 billion, with fourteen having deal enterprise 

values of less than $1 billion. Our data set has a rather narrow focus because most of the 

deals were in the computer services industry. A company will hire a computer services 

company on a more ad hoc basis than they would a general consulting firm, because the 

problem the hiring company faces would be specific to information technology. When 

the S&P 500 performs positively over a period of time, many of the companies that make 

up the index are faring well, and as a result may be more inclined to hire or maintain their 

relationships with computer services firms in order to take on an IT project that may have 

been too risky or expensive during a market downturn, such as revamping the company’s 

payroll technology or installing a new research database for employees.  

The significant correlation with the ten-year U.S. Treasury bond suggests that 

market attitudes as captured by the yield curve play a role in the multiples paid by the 

acquirer.  When medium-term (i.e. ten-year) rates are high, the yield curve may be 

steeper.  While this is not always the case, the short-end of the yield curve generally 

responds more rapidly to the actions of the Federal Reserve than do the medium- and 

long-end. A steep yield curve indicates that the economy is in an expansionary phase, 

which the Federal Reserve may ultimately tame through future rate increases.  In 

expansionary periods, companies are more likely to aggressively pursue acquisitions.  



 27

This is particularly important in the business services sector, as our data indicate that over 

half of the deals had enterprise values of $1 billion or greater.  Larger acquisitions are 

generally more easily accomplished in better economic conditions, given that the market 

may be less cautious in its assessment of the risks of such transactions.  Thus, higher ten-

year Treasury rates make large acquisitions more plausible.  Hence the high correlation 

observed in Figure 6.  

Figure 6.  Correlations between Forward P/E Multiples and Market Factors, by Industry 
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lower real earnings growth, and therefore higher multiples, as the denominator of the P/E 

ratio becomes smaller. 

Figure 7. Business Service Sector Trends  

 

As Figure 7 shows, during the two-year period between 2007 and 2009, many 

traditional computer companies began making acquisitions to bolster their service 

offerings to cater to their corporate clients.  These deals appear in our data set, and 
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business services in our entire sample data set was 33.5x, while that across the period 

between November of 2007 and December of 2009 was 20.7x versus 37.4x for the period 

preceding the crisis (January 2000 through October 2007). Although there was a brief 

recession at the beginning of the decade, our analysis above separates the entire time 

period into two time spans, one corresponding with the credit crisis, and the other 

corresponding to the period in our sample before the credit crisis.  Although the deals 

mentioned had lower-than-average P/E multiples in our data set, there were only six deals 

during the 2007-2009 recessionary period, four of which were 20.0x or below.  

According to Lohr (2009), in the race to obtain greater corporate market share, many of 

these acquirers paid larger-than-usual premiums in an attempt to outbid their competitors.  

For example, the $3.9 billion Dell-Perot merger in 2009 expanded Dell’s traditional 

computer hardware business, allowing it to compete with Hewlett-Packard and IBM, both 

of which had already begun diversifying in the face of depressed computer sales.  Thus, 

Dell’s decision and higher-than-average multiple (30.5x versus 20.7x average for the 

period as mentioned previously) was primarily based on the desire for greater market 

share in the face of increased competition (Pepitone, 2009).  The deals mentioned in the 

previous paragraph also served the same purpose for Hewlett-Packard (Musante, 2008).  

Thus, the multiple fell significantly above the industry average during this recessionary 

period. 

In contrast, between 2000 and 2005, the deals within the business services sector 

spanned across a variety of services niches.  For example, in October of 2002, Pharma 

Services Corp acquired Quintiles Transnational Corp for $1.04 billion at a P/E multiple 

of 22.0x, and in June of 2005, L-3 Communications acquired Titan Corp for $2.7 billion 
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at a P/E multiple of 21.7x.  Quintiles Transnational Corp provided contract research, sales, 

marketing, and health-care policy consulting to medical companies. L-3 provides 

communications systems, primarily for the U.S. military, while Titan provided defense 

intelligence services. 

Although these individual time periods show different trends in the data, the 

common element among the vast majority of the data is that the acquirers, many of which 

are primarily product-providers, aimed to purchase services companies in the hopes that 

they would capitalize on existing trends in the industry and gain access to more stable 

cash flows.  Better market conditions, as evidenced by the significant correlation between 

forward P/E multiples and the return on the S&P 500 as well as U.S. Treasuries, are 

associated with higher premiums because in expansionary periods, acquirers were more 

inclined to take on their competition by buying up market share (Pepitone, 2009).   

 

Software 

According to Table 5, within the software industry, the correlation between the 

forward P/E multiples and the VIX is statistically significant.  However, the correlation is 

positive, which suggests that more volatile market conditions are associated with higher 

software company multiples.  While this may seem counterintuitive, we believe this is 

mainly due to the fact that realistic expectations dampened the enthusiasm in software 

acquisitions following the tech crash in 2000, bringing P/E multiples to more reasonable 

levels in subsequent years. During the late 1990s, a series of large software deals was 

largely unsuccessful due to headcount reductions, customer attrition, and unclear product 

development and marketing strategies (Bokhari, 2006).  As a result, investors in these 
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companies, as well as the general market, became more wary of large computer software 

acquisitions.  Our data set indicates that between 2003 and mid-2007, a group of large 

software companies, including Oracle and IBM, began another wave of consolidation in 

an attempt to bolster their market share.  Investors remembered the failures of the 1990s, 

and consequently, deal multiples in the following decade were lower.  During this period 

(2003 to mid-2007), the VIX index hovered between 10 and 18, versus a record 80.86 on 

November 20, 2008, as illustrated by Figure 8.14  

Figure 8.  S&P 500, 2000-2010 
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However, we cannot conclude that these relatively low VIX levels caused deal multiples 

to decline, as correlation does not imply causation. 

 

                                                 
14 The exact time periods that appear in Figure 9 are: a recessionary period between January 1st, 2000 and 
January 1st, 2003; an expansionary period between February 1st, 2003 and October 31st, 2007; and a 
recessionary period between November 1st, 2007 and December 31st, 2009. 
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4.2 Correlations between Forward EBITDA Multiples and Accounting 
Measures/Market Factors 
 

In this section, we discuss the results from the analysis of the correlation between 

forward EBITDA multiples and both accounting measures and market factors. 

4.2.1 Forward EBITDA Multiples and Accounting Measures  

Across all deals, the correlation between forward EBITDA multiples and the debt-

to-value was most negatively correlated, at -32%.  This value was not statistically 

significant. 

A rationale similar to that found in the P/E multiples section explains this 

negative correlation:  companies with a higher debt ratio are inherently more risky 

investments, which would lead an acquirer to pay a relatively lower multiple. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 33

 
4.2.1a Forward EBITDA Multiples and Accounting Measures: Separation by 
Industry 
 
 

Table 6. Analysis of EBITDA Multiples with Accounting Measures  

Industry Enterprise Value Debt / Value

ρ -20.02% -25.06%
β 0.00 -15.46
σ (0.00) (11.94) 

µ ($ mm) 2,148.18 0.01x

ρ -10.68% -17.21%
β 0.00 -2.19
σ (0.00) (2.41) 

µ ($ mm) 6,169.46 0.27x

ρ 3.05% -32.31%
β 0.00 -10.02
σ (0.00) (6.41) 

µ ($ mm) 3,040.84 0.05x

ρ 28.72% 0.28%
β 0.00 0.10
σ (0.00) (7.39) 

µ ($ mm) 2,200.90 NM

Software

Business
Services

Accounting Measures

Oil & Gas

Measuring
Equipment

 
 

According to Table 6, none of the correlations between forward EBITDA multiples 

and accounting measures were significant at the 10% level or lower.  However, according 

to Figure 9, the largest correlations occurred within the prepackaged software and 

business services industries. 

The positive correlations with deal enterprise value in Figure 9 suggest that 

buyers tend to assign a higher multiple to large software target firms.  
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Figure 9.  Correlations between Forward EBITDA Multiples and  
Accounting Measures, by Industry 

 

 

Although young and smaller technology firms might have higher growth potential in the 

future, they also have a higher risk of failing. Our findings suggest that strategic buyers 

favor large and mature tech firms over small and young ones. Rather than focusing on 

very risky but potentially extraordinary growth in the future, strategic buyers value 

whether or not the target is complementary to their existing business lines. It would be 

interesting to examine whether this is true for venture capital and/or private-equity 

backed deals, in which future growth plays a central role in valuations.  

Oracle’s acquisition of PeopleSoft in mid-2003 offers an example of a deal in 

which the acquirer’s initial $5.1 billion cash bid was rejected, precisely because 

PeopleSoft’s size and success warranted a higher multiple, at least in the minds of 

-40%

-30%

-20%

-10%

0%

10%

20%

30%

EV D/V

co
rr

e
la

tio
n

Software

Business Services

Oil & Gas

Measuring 



 35

PeopleSoft’s management team.  Lie & Lie (2002) suggest that valuation bias is positive 

for small companies and negative for large companies, which could explain PeopleSoft’s 

desire for a higher multiple.  At the same time, PeopleSoft was in the process of trying to 

acquire J.D. Edwards.  The two companies became entangled in a series of lawsuits, and 

some analysts argued that PeopleSoft was aiming to deplete its cash to make such an 

acquisition unattractive (Flynn, 2003).   

In the period between 2000 and 2005, during the race to obtain the majority 

market share of corporations’ business services, acquiring companies placed high 

premiums on other large software companies because a merger would catapult them to 

the top of the market. In the Oracle-PeopleSoft scenario, PeopleSoft, with a deal 

enterprise value of $8.7 billion versus the sample average of $2.2 billion, had 

relationships with top companies and plenty of cash flow, and therefore drew the interest 

of software firms, which aimed to bolster their brand with corporate clients. 

EMC’s acquisition wave between 2004 and 2005 serves as an example of why 

smaller software companies command lower premiums.  In October of 2005, EMC 

acquired Captiva Software for $290 million, which represented a 28.24% premium to 

Captiva’s stock price four weeks prior to announcement.  Within the past year it had 

acquired Documentum, Legato, and Astrum Software, all small software companies that 

focused on a niche area (Shankland, 2005).  In these cases, EMC paid for the 

technological know-how, rather than the companies’ particularly strong market share or 

cash-rich balance sheet.  Captiva’s total assets of $49 million fell at the lowest end of the 

range for the data within this industry, and rightly so, considering that the company’s true 

assets were intangibles, namely proprietary know-how.  
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4.2.2 Forward EBITDA Multiples and Market Factors 

Figure 10.  Correlations between Forward EBITDA Multiples and Market Factors, All 
Deals 
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 The correlations across the entire data set, as presented in Figure 10, are 

statistically insignificant and serve as a backdrop to the significant differentiation present 

when separated by industry in the following section. 

  
 
4.2.2a Forward EBITDA Multiples and Market Factors: Separation by Industry 
 

When looking at EBITDA multiples and market factors in Table 7, only the 

measuring equipment industry had statistically significant results.  These factors were: 

the two-year/ten-year U.S. Treasury spread, the ten-year U.S. Treasury bond, and the ten-

year/BAA spread. 
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Table 7. Analysis of EBITDA Multiples with Market Factors  
 

Industry S&P 4 Week ROR 2yr-10yr Spread 10yr UST VIX 10yr-BAA Spread

ρ -19.26% 11.61% 6.82% -27.00% -23.63%
β -0.01 129.80 151.62 -0.51 -367.90
σ (0.01) (222.15) (443.47) (0.36) (302.63)

ρ 6.72% 0.61% 27.94% 0.43% -1.08%
β 0.00 1.92 127.79 0.00 -3.71
σ (0.00) (60.40) (84.53) (0.07) (66.25)

ρ 33.21% -37.20% 34.25% -24.70% -37.93%
β 0.01 -319.35 * 396.74 * -0.16 -250.53 *
σ (0.01) (173.88) (237.52) (0.06) (133.38)

ρ -4.45% 5.58% -8.35% 14.10% 2.45%
β 0.00 38.40 -104.37 0.20 26.68
σ (0.01) (146.54) (265.66) (0.30) (232.27)

* Regression coefficient statistically significant at 10% level

Measuring
Equipment

Business
Services

Software

Oil & Gas

Market Factors

 
 

The measurement equipment sector mainly includes deals in the medical equipment 

sub sector. Compared to the other three sectors examined, the multiples buyers paid are 

more sensitive to market factors and are also more cyclical, as indicated in Figure 11.  
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Figure 11.  Correlations between Forward EBITDA Multiples and  
Market Factors, by Industry 
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Measuring Equipment 

For discussion purposes, we divided the EBITDA multiples data into three time 

periods, corresponding with equity market performance, as illustrated in Figure 8. In the 

measuring equipment sector, we believe the significant correlations shown in Table 8 are 

true mainly due to three factors:  First, the time period between 2005 and 2007 witnessed 

a trend of consolidation in the healthcare product and supply sector.  Second, the amount 

of capital expenditures spent by hospitals varied over time.  Finally, depending on market 

conditions, buyers’ ability to negotiate financing for the acquisition would vary. We 

discuss this in more detail below; in particular, identifying different patterns depending 

on the prevailing economic climate (expansion or recession) as shown in Figure 12.  
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Figure 12.  Medical Equipment Sector EBITDA Multiples vs. Market Measures  
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Measuring Equipment: The Role of Economic Expansion  

During the expansionary period, high investor confidence resulted in a flattening of 

the yield curve, and tightening of credit spreads.  The U.S. Treasury rate remained at a 

relatively low level compared to the recession period during the credit crunch. The 

EBITDA multiples paid during the expansionary period in the sector are significantly 

higher than the ones during the second recessionary period, which explains the positive 
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correlations with the credit spreads and the negative correlation with Treasury rate. 

By closely examining each deal and the nature of the medical equipment sub sector, 

we find a potential reason why EBITDA multiples are higher in an expansionary 

economy. First, during the period from 2005 to 2007 when most of the deals in the 

sample were announced, there were very few breakthroughs of new products in the 

medical equipment sub sector (Englander, 2009).  Therefore, many large medical 

equipment suppliers started to experience deteriorating growth in existing business lines. 

For example, patients who already have artificial knees do not expect to switch into 

another kind of artificial knee unless there is a breakthrough in the technology that would 

provide superior functionality to the new product. In order to maintain high growth, these 

large, cash-rich medical equipment suppliers started to acquire other smaller businesses 

to gain access to new markets with high growth. This kind of thinking was very common 

at the time and we observe a wave of consolidation in the sector during the period of our 

sample. Coupled by the fact that banks were providing easy credit for acquisitions, 

buyers were willing to pay a higher multiple and were more likely to engage in a bidding 

war (Englander, 2009).  

Figure 12 also depicts one of the - most famous deals at the time, Boston Scientific’s 

$25.5 billion acquisition of Guidant Corp on January 25th, 2006. Guidant Corp was a 

leading supplier of cardiovascular implants and devices for minimally invasive surgery, a 

high growth market. According to Gold (2007), Boston Scientific wanted to expand into 

this high growth area as its existing business in interventional cardiology had slowed over 

the years. Boston Scientific, however, was not the first buyer interested in Guidant. In 

December 2004, Johnson & Johnson (J&J) announced that it had agreed to acquire 
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Guidant for $76 a share. In November 2005, just as J&J was ready to close the deal, 

Guidant experienced a massive recall of its faulty products, which prompted J&J to slash 

its bid to $63.08 per share. Guidant sued J&J and brought Boston Scientific as a 

competing buyer. Boston Scientific eventually closed the deal by offering Guidant 

shareholders $80 a share, $4 higher than the original price J&J agreed to pay before the 

recall. Boston Scientific incurred $7.7 billion of debt from this acquisition. The deal was 

widely considered overvalued and Fortune magazine called it the “second worst deal 

ever” (Tully, 2006).  

Second, in addition to major players trying to enter new markets, consolidations 

between smaller companies focusing on niche technologies also contributed to the active 

M&A landscape at the time. One example was Advanced Medical Optics’ acquisition of 

IntraLase Corp in 2007, presented in Figure 12. According to Gold (2007), the two 

competitors produced different types of lasers used in LASIK surgery to correct vision 

problems and the acquisition uniquely complemented the business line of the two players. 

Targets with niche technology often serve as complements to the existing business lines 

of acquirers. Such opportunities to expand unique business lines can be relatively rare 

and thus offer acquirers limited alternatives in choosing targets. Therefore, acquirers 

often pay higher multiples, as supply of niche businesses with quality earnings is scarce.  

 
Measuring Equipment: The Role of Economic Recession 
 

We define the period from October 2007 onwards as crisis and post-crisis period. 

Ten-year U.S. treasury rates dropped to historical lows as the Federal Reserve engaged in 

quantitative easing to lower borrowing costs for businesses. The widening of two-

year/ten-year spreads reflected the fact that investors believed the interest rate would not 
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remain low indefinitely and expected it to increase in the long run. The ten-year/BAA 

spread also widened, as it is a measure of investor confidence in corporations. Over the 

same period, the EBITDA multiples paid in acquisitions dropped significantly compared 

to pre-crisis levels, as shown in Figure 13. 

 

Figure 13.  Medical Equipment Sector EBITDA Multiples vs. Market Measures during 
Crisis and Post-Crisis Period 

Rising hospital bad debt
and uncompensated

care costs

Few breakthroughs
of new technology

in the sector

Unclear effects of
healthcare reform

Quantitative
easing

Investors
expect rate
to increase

in the
future

Investors lose
confidence

in corporates

Wider
2yr-10yr
spread

Wider
10yr-BAA

spread

EBITDA Multiples Macroeconomic Measures
Crisis & Post-Crisis Period

Deal example: AMO/Abbot Laboratories
EBITDA Multiple: 8.49x

(vs.19.33x from IntraLase acquisition two years ago)

Hospitals cut capital expenditure budget

Deferrals of nonessential equipments and add-on features

Slower growth for medical equipment suppliers

Lower EBITDA multiples

10yr
Treasury

at historical
low

 
 

Gold (2007) analyzed the effect of the recession in healthcare in detail.  The 

recession hit hospitals, which experienced rising debt and uncompensated care costs. The 

unemployment rate climbed to historical highs and many patients were not able to pay 

their healthcare bills. Such financial pressure forced hospitals to cut capital expenditures 

by deferring non-essential equipment purchases and reducing spending on add-on 

features. This spending freeze was magnified by scarce new breakthroughs in technology 

and the unclear regulatory effects of potential healthcare reform.  Since there were few 



 43

new technologies, hospitals felt justified in reducing capital expenditures by utilizing and 

revitalizing existing medical equipment. Moreover, hospitals were not willing to take on 

risks unless they possessed a clearer picture of healthcare reform implications. The 

medical equipment sub sector invariably suffers whenever hospitals and physicians cut 

capital expenditures. Consequently, the data indicates that the number of M&A deals and 

the EBITDA multiples paid during this period dropped dramatically (Gold, 2007).  

The visual care arena is a subsector of the medical equipment space. Thus, it was not 

immune to the negative impacts the parent sector was experiencing. The sluggish 

economy aided in spiking the unemployment rate, which lead to declining discretionary 

consumer spending. The growth in laser vision correction procedures slowed as patients 

treated such procedures as luxuries: many patients discovered that they could have 

achieved similar vision correction results with simply a pair of glasses (Gold, 2007). 

Consequently, this pressure on growth appeared in the multiples buyers were willing to 

pay.  

Recall the earlier example of Advanced Medical Optics’ acquisition of IntraLase 

Corp in January 2007.  The deal closed with a forward-looking EBITDA multiple of 

19.33x. Two years later, during the height of the recession, AMO sold itself to Abbot 

Laboratories at an EBITDA multiple of 8.49x. This example illustrates that the EBITDA 

multiples paid were materially depressed during the recession compared to those in 

expansionary economies, as portrayed by Figure 13. 
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Oil and Gas 

Our analysis shows that the multiples buyers paid for oil and gas sector targets are 

28% correlated to ten-year U.S. Treasury rate, as shown in Table 7.  Although this 

correlation is not statistically significant at 10% level, we believe the relatively high 

correlation is still an indication of the relationship between interest rates and commodity 

prices. The Treasury rate increases when there is an inflationary pressure in the economy. 

High inflation rate depresses the real value of the dollar. Because oil and many other 

types of commodities are priced in dollars, the depreciation of the dollar will then trigger 

spikes in energy prices. High energy prices then drive up the valuation of targets in the oil 

and gas sector.  

As discussed, there are reasonable explanations for why deal multiples in our sample 

behave the way they did in certain industries. Our analysis suggests that the correlations 

in certain industries have reasonable predictive power for the future. However, one 

should bear in mind that deal multiples can be influenced by numerous factors and our 

regression only accounted for a very limited number of them. Furthermore, as evidenced 

by the aforementioned deal case studies within relevant industries, many of the larger 

correlations and significant results were dependent upon the specifics of individual deals, 

such as consolidation waves within the industry and bidding wars. 

 
5. Conclusion 
 

Our results provide evidence that deal multiples within particular industries, 

namely food, business services, software, and measuring equipment, exhibit moderately 

strong relationships with the behavior of certain market factors and accounting measures, 

such as equity indices, market volatility as indicated by the VIX, and 10-year Treasury 
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rates.  While our research indicated that there were some strong and statistically 

significant relationships among these factors, each industry’s data set was small enough 

that the dynamics of each individual deal made a considerable impact on the resulting 

correlations. 

Our research leaves room for a variety of options for future study.  Our research 

focused on public mergers and acquisitions completed within the United States.  An 

analysis of all global deals within the past ten years and their relationships with local and 

global economies would provide insight into whether the results of our research apply 

across continents or simply within the United States.  In addition, given that EBITDA 

multiples are often favored in acquisitions, another analysis may aim to search for 

EBITDA forecasts from a variety of sources instead of solely I/B/E/S, because I/B/E/S 

did not provide this information for a significant number of deals.  Ideally, the 

practitioner would aim to gather enough representative deals to divide the sample set both 

by industry and time period, which would allow an in-depth analysis of trends within 

particular industries in relation to the prevailing economic conditions of the period.   Our 

research utilizes prices four weeks prior to the announcement date as a proxy for the 

beginning of merger rumors, yet often rumors begin many months before the 

announcement date.  Further research could seek to utilize data from a few months before 

the announcement date to fully capture the rumor effect.  Finally, the number of private 

equity backed acquisitions has climbed dramatically recently and the deals continue to 

play an increasingly important role in shaping the business landscape in certain industries. 

Since our data set does not include private equity backed deals, it remains to be tested 

whether the multiples paid in these deals are more sensitive to market indicators.  
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Appendix 
 
A.  Data Cleaning Process 
 
I/B/E/S Database 
 
The second stage involved searching I/B/E/S estimates for each deal target, utilizing 
eight-digit CUSIPs, unique identifiers for individual securities.  Note that at this point, 
there are 405 deals (down from an initial 648 deals as identified in the SDC database) and 
therefore 405 separate target companies to search in the I/B/E/S database. 
 
This stage involved two sub steps: selecting the correct estimates, and organizing the 
results. 
 
Organizing the I/B/E/S Estimates 
 
For each target company, the I/B/E/S database pulled existing estimates for FY1 and FY2 
EPS and EBITDA within a year of the announcement date for each deal.  Thus, the 
search required four separate categories: 
 

• FY1 EPS 
• FY2 EPS 
• FY1 EBITDA 
• FY2 EBITDA 

 
When organizing the data, we only used estimates for the first forecast period after the 
announcement date.  For example, if Company A announces on June 15th, 2008 that it 
will acquire Company B, and if Company B’s fiscal year ends December 31st, we only 
used data with a forecast period ending date of December 31st, 2008.  Furthermore, we 
only used estimates collected by the database between June 15th, 2007 and June 15th, 
2008.   
 
Here, the distinction between forecast period ending date and I/B/E/S statistical period is 
crucial: the forecast period ending date is the ending date for which the analyst’s estimate 
applies, while the I/B/E/S statistical period is the day the database collected the data.  For 
example, an analyst may forecast on April 1st, 2008 that Company B will have EPS of 
$1.50 for the year (or forecast period) ending December 31st, 2008. In this case, the 
database does not pick up the exact date on which the analyst made the forecast.  Instead, 
it aggregates all of the outstanding estimates of financial analysts each month and reports 
the mean and median, as well as the number of estimates.  In the example above, I/B/E/S 
may collect data on April 15th, 2008, which would include the analyst’s April 1st forecast 
and possibly other analysts’ estimates.   
 
Another distinction is important here: the difference between FY1 and FY2.  In the 
example above, the analyst’s forecast made on April 1st, 2008 is a FY1 estimate because 
the next forecast ending period date is December 31, 2008.  FY2 estimates are best 



 49

explained through another example: a different analyst, also covering Company B, made 
an estimate for the forecast period ending December 31st, 2008, but he made the forecast 
on December 1st, 2007.  In this case, he also would have made an estimate for the 
forecast period ending on December 31st, 2007.  However, we would still use the 2008 
estimate under our algorithm because: a) it applies to the appropriate forecast period 
ending date, i.e. December 31st, 2008, and b) occurs within a year of the announcement 
date of June 15th, 2008.  This forecast would be a FY2 estimate because the FY1 estimate 
applies to the forecast period ending December 31st, 2007. 
 
After collecting the necessary data with the proper dates, we estimated the average of the 
median values for each estimate category (i.e. FY1 EPS, FY2 EPS, FY1 EBITDA, and 
FY2 EBITDA).  For example, Company B may have 10 estimates (gathered by the 
database in consecutive I/B/E/S statistical periods) for FY2 EPS for the forecast period 
ending on December 31st, 2008.  In this scenario, we take the average of the 10 median 
estimates as the FY2 I/B/E/S EPS estimate.  We then use this estimate for the estimation 
of that deal’s particular multiples, outlined in Stage 3. A detailed list of data downloaded 
and their descriptions can be found in Table 8.  
 

Table 8. Data Downloaded from SDC Platinum, I/B/E/S, Economagic and Bloomberg 
 

SDC Platinum  
Data Type Description 
Date Announced Date on which the deal was publicly announced 
Target Company Date of Fin. Latest financial reporting period end date of target 
Target Name Company acquired 
Target Primary SIC Code Industry classification of the target by SIC code 
Target Industry Sector Description of SIC industry classification 
Acquirer Name Acquiring company 
Acquirer Primary SIC Code Industry classification of the acquirer by SIC code 
Acquirer Industry Sector Description of SIC industry classification 
% of Shares Acquired  % of shares acquired in the target by acquirer 
% Owned after Transaction % of target shares owned by acquirer post acquisition 
Enterprise Value Enterprise value of target valued at deal 
Equity Value Equity value of target valued at deal 
Price per Share Final price per share paid to target by acquirer  
Net Income LTM Latest twelve months net income of target 
Target EBITDA LTM Latest twelve months EBITDA of target 
Target EPS LTM Latest twelve months earnings per share of target 

Target CUSIP 
Target identification number by Committee on Uniform 
Security Identification Procedures (CUSIP) 

Price 1 Day Prior to Ann. Share price of target one day prior to announcement date 
Price 1 Week Prior to Ann. Share price of target one week prior to announcement date 
Price 4 Weeks Prior to Ann. Share price of target four weeks prior to announcement date 
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I/B/E/S 
Data Type Description 

CUSIP 
Target identification number by Committee on Uniform 
Security Identification Procedures (CUSIP) 

Official Ticker Symbol Ticker symbol of target used on exchanges 
Forecast Period End Date Fiscal period end date for which the measure applies 
Measure EPS estimate / EBITDA estimate 

Forecast Period Indicator 
Number of fiscal periods ahead of the last fiscal period until 
Forecast Period End Date 

Company Name Target acquired 
I/B/E/S Statistical Period Date when the set of summary statistics is calculated 
Periodicity Annually / Quarterly 

Number of Estimates 
Total number of estimates covering the company for the fiscal 
period 

Number Up Number of upward revisions since the last monthly production 

Number Down 
Number of downward revisions since the last monthly 
production 

Median Estimate 
Estimate which is the middle one of a set of estimates 
arranged in order of size 

Mean Estimate 
Consensus estimate; the arithmetic average of all outstanding 
estimates for a particular fiscal period 

Standard Deviation 
Statistical measure of dispersion of estimates for the period 
indicated 

High Estimate The greatest value in a set of estimates for a company 
Low Estimate The smallest value in a set of estimates for a company 
Currency Code Type of currency denoted 
Actual Value Actual result announced by a company 
Date of the Actual Date of which the actual value is announced 
Time of the Actual Time at which the actual value is announced 
Currency from Actual Type of currency in which the actual is denoted 
Economagic  
Data Type Description, Frequency 

Federal Funds Rate 
The interest rate at which private depository institutions lend 
balances at the Federal Reserve to other depository 
institutions, daily 

S&P 500 Index 
An equity market index represents 500 large U.S. 
corporations, daily 

NASDAQ 
An equity market index represents technology and biotech 
corporations, daily 

2yr U.S. Treasury Rate Interest rate of 2yr U.S. government debt, daily 
10yr U.S. Treasury Rate Interest rate of 10yr U.S. government debt, daily 
BAA Seasoned Corporate 
Bond Index 

An index represents average interest rates on corporate bonds 
with a Baa credit rating, daily 

Gold Gold, spot, daily 
Oil Oil, spot, daily 
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Bloomberg  
Data Type Description, Frequency 
GDP Growth Annualized GDP growth, quarterly 
CPI  Consumer price index which measures the price level of 

consumer goods and services purchased by households, 
monthly 

USD/EUR The Euro-dollar exchange rate, daily 
JPY/USD The Japanese Yen – U.S. Dollar exchange rate, daily 
USD/GBP The U.S. Dollar – Sterling exchange rate, daily 
Chicago Board Options Exchange (CBOE)  
Data Type Description, Frequency 

VIX 
The CBOE Market Volatility Index; represents the implied 
volatility of S&P 500 Index options, daily 

 
 
Macroeconomic Data 
 

The following formula utilizes the two-year U.S. Treasury as an example of how 
we estimated appreciations: 
 
α2y= Appreciation of two-year Treasury bond 

2yAnn= two-year Treasury bond yield on Announcement Date of Transaction 

2y4wk = two-year Treasury bond yield Four Weeks Prior to Announcement Date 

 
α2y = 2yAnn − 2y4wk

              
 

As explained in Section 3.3, we use this equation for the Federal Funds Rate, 
Treasuries, and Corporate Bond Index.  The CPI data is already produced in annualized 
percentage growth terms by Bloomberg, so no further adjustments were needed.  The CPI 
growth time series offered quarterly and monthly data, respectively, while the other data 
series were daily levels.  In order to match CPI data to each announcement date and each 
date four weeks prior to the announcement date, we used the following rule: the CPI that 
corresponded to each date (announcement or four weeks prior) is the data point that 
corresponds to the closest date prior to the announcement date (or four weeks prior).  For 
example, the CPI level for an announcement date of February 20th, 2003 would be the 
CPI announced at the end of January 2003. Thus, we matched each announcement date 
and date four weeks prior to that announcement date with a unique data point in each 
time series.   
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Table 9. Data Cleaning Process  

 
 
 
 
Deletions: 
 

• 30 deals offered no I/B/E/S estimates for FY1 or FY2 EPS and EBITDA, which 
leaves 375 deals (405-30=375)  

   
Note that, of the 375 deals, many were missing FY1 or FY2 estimates for EPS or 
EBITDA.  We kept a deal if it had at least one of the mentioned estimates, but deleted it 
if it had none. 
 
See Table 9 above for a deletions summary.  
 
 
 
 

Beginning Deals 648

SDC Database

Negative Net Income 
and/or EBITDA (225)                  

Missing EPS or Prices (18)                    

Total 405                   

IBES Database

No Estimates for FY1 and 
FY2 EPS and EBITDA (30)                    

Total 375                   

No FY1/FY2 EPS 
Estimates (3)   

No FY1/FY2 EBITDA 
Estimates (135) 

Historic and/or 
Deal P/E>150 (31)  

Historic and/or Deal 
EV/EBITDA>100 (7)     

Ratio of Deal to 
Historic 
Multiple>4.0x (5)   

Ratio of Deal to 
Historic Multiple>2.0x (6)     

Ending Deals 336 Ending Deals 227

P/E Multiples EBITDA Multiples

Deletions
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Organizing the Results 
 
Our next step was to separate the data into 2 more categories: deals with FY1 or FY2 
EPS estimates, and deals with FY1 or FY2 EBITDA estimates.  For each category, we 
created one set of estimates (EPS or EBITDA) using the following rule: if FY1 estimates 
for the particular category existed, we would utilize those.  Otherwise, we would pull 
FY2.  For example, if Company A had a FY1 and FY2 estimate for EPS and a FY1 
estimate for EBITDA, our algorithm would use the FY1 EPS estimate for the estimation 
of forward P/E multiples, and the FY1 EBITDA estimate for the estimation of forward 
EBITDA multiples.  In each of these categories, we eliminated the deals for which 
I/B/E/S did not provide the corresponding data. 
 
EPS 
 

• 3 deals possessed neither FY1 nor FY2 EPS estimates, leaving a total of 372 
(375-3=372) deals for P/E multiple analysis purposes 

 
See Table 9 above for a summary: 
 
EBITDA 
 

• 135 deals possessed neither FY1 nor FY2 EBITDA estimates, leaving a total of 
240 deals (375-135=240) for EBITDA multiple analysis purposes 

 
See Table 9 above for a summary: 
 
Cleaning the Multiples 
 
We next looked at each set of data (one with existing P/E multiples, the other with 
EBITDA multiples) and deleted deals in the following manner: 
 
P/E Multiples 
 

• Deleted 25 deals whose historic P/E multiple (as of 4 weeks prior to the 
announcement date) was greater than 150.0x or less than 0.0x 

• Deleted an additional 6 deals whose deal P/E multiple was greater than 150 or less 
than 0 

• Deleted an additional 5 deals for which the percentage change in P/E multiples 
(historic versus forward P/E) was greater than 300%15 

• The cumulative effect was 36 deletions, leaving 336 (372-36=336) deals for the 
purpose of P/E multiple analysis 

 

                                                 
15 We calculated the historic P/E multiple using the price four weeks prior to the announcement date, and 
LTM EPS. 
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Note: there may be overlap.  For example, there may be deals for which the historic P/E 
multiple and deal P/E multiple are both over 150.0x, but this algorithm would classify the 
deal as one with an unreasonably high historic P/E multiple 
 
EBITDA Multiples 
 

• Deleted 7 deals whose historic EBITDA multiple (as of 4 weeks prior to the 
announcement date) was greater than 100 or less than 0 

• Deleted an additional 6 deals for which the percentage change in EBITDA 
multiples was greater than 100%16 

• The cumulative effect was 13 deletions, leaving 227 deals (240-13=227) for the 
purpose of EBITDA multiple analysis 

 
Note: there may be overlap.  For example, there may be deals for which the historic 
EBTIDA multiple and deal EBITDA multiple are both over 100.0x, but this algorithm 
would classify the deal as one with an unreasonably high historic EBITDA multiple, 
which in this case eliminated the need to classify unreasonable deal EBITDA multiples 
separately from unreasonable historic EBITDA multiples. 
 

B. Industry Description 
 
Table 10 explains in detail of the SIC industry classification. 
 

Table 10. Industry Description 
 

Industry 
SIC 

Code(s) Industry Description 

Business 
Services 

73,87 

Advertising agencies; employment services; computer 
rental, maintenance, and repair services; security services; 
engineering, architectural, surveying, accounting, auditing, 
and management consulting services 

Food and 
Kindred 
Products 

20 

Companies producing specific types of foods, such as 
canned goods, breakfast foods, vegetable oil, pet food, 
coffee, candy and baked goods, grains, and alcoholic 
beverages, as well as slaughterhouses, mills, and extracts 
and syrups 

Measuring, 
Medical, Photo 

Equipment; 
38 

Companies that manufacture and distribute various types 
of appliances, instruments, and supplies, ranging from 
nautical supplies, devices to measure fluidity and 

                                                 
16 We calculate the historic EBITDA multiple using the Enterprise Value four weeks prior to the 
announcement date and forward EBITDA estimates.  In order to estimate the Enterprise Value four weeks 
prior to the announcement date, we first calculate the implied LTM shares outstanding by dividing the 
target’s LTM net income by LTM EPS.  Similarly, we calculate the implied net debt by subtracting deal 
equity value from deal enterprise value.  The Enterprise Value four weeks prior to the announcement date 
is therefore the market capitalization (LTM shares outstanding times the price four weeks prior to the 
announcement date) plus the implied net debt. 
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Clocks electricity, lab instruments, medical devices, photographic 
equipment, and clocks. In the data set relevant for this 
analysis, most of the deals involved medical devices 
companies. 

Oil and Gas; 
Petroleum 
Refining 

29, 13 
Companies that specialize in drilling for and/or refining 
petroleum, asphalt paving mixtures and coatings, lubricant 
oils, as well as oil and gas field exploration 

Prepackaged 
Software 

7372 
Companies that design, develop, and produce applications 
software, computer software, and games 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


