
How Are Acquirers and Targets Different?  
 
 
 
 

Qing Liu  
and  

Larry D. Qiu* 
The University of Hong Kong 

 
 
 

November 12, 2010 
 
 
 

Abstract 
 
To help understand mergers and acquisitions (M&As), this paper utilizes the most recent M&A data 
(1991-2007) to establish empirical facts on a variety of performance measures for M&A acquirers, 
targets, and non-participants. Unlike the finance literature which mainly focuses on abnormal returns, 
our performance measures include firm size, technology, productivity, and profitability. Generally, prior 
to M&As and during post-merger period, acquirers perform better than targets, whereas targets perform 
better than non-participants. Better acquirers purchase better targets. The gap between an acquirer’s 
performance and its target’s performance is smaller in within-industry M&As than in cross-industry 
M&As. Firms with better performance prior to M&As are more likely to bring success to their M&As.  
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1. Introduction 
Mergers and acquisitions (M&As) have been an active economic activity since the 1980s. 

Important questions that need to be addressed are as follows: Why do firms engage in M&As? What 
causes M&As? Do M&As create value? How?1 Economic theory has provided some answers to these 
questions. For example, mergers create synergies, result in economies of scale, and increase market 
power. Empirical research has also tried to address some of these questions but failed from giving 
satisfactory answers.2 This paper aims to contribute to empirical literature by investigating individual 
firms’ performance before and after their M&A activities and comparing them to non-participants, that 
is, firms that do not engage in M&As.  
 

We will paint a complete portrait of the M&A participating firms called M&A participants. In 
particular, we will explain how M&A participants are different from non-participants, how acquiring 
firms (called acquirers) and target firms (called targets) are different, how within-industry M&As are 
different from cross-industry M&As, and how firms in successful M&As are different from those in 
unsuccessful M&As. Our empirical study has a number of distinguishing advantages compared with the 
existing literature. First, we use the most recent M&A data and cover a longer time span (1991–2007). 
Second, some of our analysis is based on individual M&A deals, allowing us to compare directly the 
acquirers and targets. Third, we examine a comprehensive set of performance measures, such as size, 
technology, productivity, and profitability. Finally, we show how successful acquirers (targets) are 
different from unsuccessful acquirers (targets) prior to their M&As. The goal of this paper is not to 
provide a theory or test any existing theory but to present a set of empirical regularities about acquirers, 
targets, and non-participants. Results from the present study will enhance our understanding of M&A 
activities and will be useful for future theoretical studies and empirical investigations. Although we have 
provided explanations to some of the results, full explanations require extensive reviews of existing 
theories and introduction of new theories, which are beyond the scope of this study. 
 

Our findings show that compared with non-participants, M&A participants are larger in size 
[measured in terms of sales, total assets, number of employees, total intangible assets, total capital 
expenditure, and research and development (R&D) expenditure, respectively]; have better technologies 
(measured in terms of asset to labor ratio, capital expenditure to labor ratio, and R&D expenditure to 
labor ratio, respectively); have higher productivity (defined as sales per worker); and have higher 
profitability (defined as total earning, earning per worker, and earning to asset ratio, respectively). For 
the participants, acquirers are better than targets in all these performance measures. 

 
We find that in individual M&A deals, better acquirers purchase better targets. Firms that acquire 

targets from other industries (cross-industry M&As) generally have better performance measures than 
those that acquire the same industry’s targets (within-industry M&As). In contrast, targets that are 
acquired by the same industry’s firms generally have better performance measures than those acquired 
by other industries’ firms. As a result, the performance gaps between acquirers and targets are smaller in 
within-industry M&As than cross-industry M&As. Some M&As are successful, while others are not. 
Acquirers that have better performance prior to their M&As are more likely to have successful M&As. 

                                                              
1 From the social welfare point of view, examining the effects of M&As on consumers and competition is also important. 
2 Andrade et al. (2001) and Bruner (2002) are two useful reviews of the empirical literature. 
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The same result also holds for targets, but the performance difference is less significant, implying that 
acquirers are more crucial in determining whether or not the M&As will be successful. 

 
We also provide a dynamic analysis of firm characteristics and performance, enabling us to see how 

firms are different from a different perspective. Our general findings are as follows: (i) acquirers’ 
growth in most performance measures is faster in the pre-merger period than in the post-merger period; 
(ii) targets’ growth in the pre-merger period and in the post-merger period generally do not differ 
significantly; (iii) in the pre-merger period, acquirers, targets, and non-participants do not have 
statistically significant differences in their growth rates with regard to all performance measures; and (iv) 
in the post-merger period, their growth rates are not significantly different either.3 These findings have 
clear implications on the impacts of M&As. It is important to make it clear that our results are mainly 
about the correlations between the firm performance and the selection of the firms (i.e., as acquirers, 
targets, or non-participants), but not about causal effects. 

 
Although this study is the first to provide a systematic analysis of M&A firms’ performance, it is 

closely related to a large literature of empirical studies on M&As. In their survey article, Andrade et al. 
(2001) point out that mergers occur in waves and have strong clusters by industries. This pattern is 
observed based on aggregate-level (country and industry level) data and has been explained largely by 
technological innovations, supply shocks, and deregulations. This line of research has improved our 
understanding of why and when mergers occur. In contrast, our study uses micro-level (firm level) 
M&A data to provide a detailed and complete picture of the merging firms. Hence, our study 
supplements this line of research and enhances our understanding of who engages in mergers. Some 
studies (e.g., Andrade and Stafford, 2004; Bradley and Sundaram, 2006; and Breinlich, 2008) have also 
compared acquirers, targets, and non-participants, but they focused on a much smaller set of 
performance measures than that covered in our study.4  
 

In finance literature, there are numerous studies on returns to M&As, as surveyed by Andrade et al. 
(2001), Bruner (2002) and Betton et al. (2008). This literature is mainly concerned about how M&As 
affect the acquirers' and targets' stock prices, and whether they generate abnormal profits.5 In contrast, 
we compare acquirers, targets, and non-participants based on a set of performance measures and 
examine the changes in growth rates of those measures from the pre-merger period to the post-merger 
period. Our analysis allows us to see the impacts of M&As in a broader set of financial aspects.6 
Although there are several studies on merger impacts using firms’ reported financial data, they were 

                                                              
3 Using stock prices, Bradley and Sundaram (2006) examine the relation between the pre-acquisition and post-acquisition 
performance of acquiring firms. They find that performance drives acquisitions in the sense that acquirers’ performance is 
better than the market prior to the acquisitions but not post-acquisitions.  
4 Table 7 of Andrade and Stafford (2004) summarizes the comparison between acquirers and targets. They find that for the 
sub-sample of own-industry M&As, acquirers have significantly higher q, cash flows, and lagged stock 
returns, as well as lower leverage and capacity utilization than their target companies. Bradley and Sundaram (2006) also 
compare some aspects of firm characteristics. They find that acquiring firms outperform the market, and frequent acquirers 
significantly outperform infrequent acquirers. However, the performance in their study is mainly stock price. Breinlich (2008) 
finds that the Canada-U.S. Free Trade Agreement results in a wave of domestic M&As in which acquirers are generally more 
productive than targets. 
5  A general conclusion is that after the announcements of acquisitions, target firms’ stock prices go up (more precisely, they 
earn abnormal return from the market), but the changes in acquiring firms’ stock prices are not so clear cut. 
6 Bruner (2002, Exhibit 1) presents a comparison between using stock market price and using reported financial data on their 
strengths and weaknesses. 



 
 

3

conducted based on different samples of mergers (e.g., different time periods, different industries, 
different countries, etc.) and different performance measures.7 As a result, their findings are hard to 
compare and are inconclusive. Our study contributes to this line of research, hoping to help reach some 
conclusions in the future when more studies are available. One advantage of our study is that it uses a 
newer and larger database to examine a larger set of performance measures.8  
 

The remainder of the paper is organized as follows. We describe our data in Section 2. In Section 3, 
we provide broad pictures of M&A activities at the aggregate level. Various comparisons of acquirers, 
targets, and non-participants are presented in Sections 4, 5, 6, 7 and 8. Section 9 provides the concluding 
remarks. 

 

2. Data 
This study is based on the most complete M&A data from Thomson Financial Securities Data 

Company (SDC). The SDC database includes all M&A deals (both private and public transactions) in 
the world.9 For each deal, SDC reports the date of the transaction, value of the transaction (if available), 
shares transacted, firms involved, acquirer’s and target’s nations and industries, and many items from 
the firms’ financial statements. Our study focuses on the period of 1991–2007. Year 1991 was the 
beginning of a new merger wave that ended in 2002, whereas 2007 was the latest year with a complete 
record of the world M&A deals in the SDC database at the time when this study began.  
 

One objective of this study is to analyze firms’ pre- and post-merger performance, and thus we need 
detailed firm-level pre- and post-merger information. Given this intensive data requirement, we focus on 
the US domestic M&As because the required data are readily available from Compustat North America. 
Compustat North America includes financial and market information of all US companies that are 
publicly traded. Data are extracted from these companies’ income statements, balance sheets, statements 
of cash flows, and other supplementary data sources.  

 
M&As take place in all sectors of an economy. The impacts and patterns of M&As in different 

sectors can be very different. To obtain clear results, we confine our analysis to the manufacturing sector. 
Within the manufacturing sector, we further divide firms into various industries following the 1987 
version four-digit standard industry classification (SIC) system. 

 

                                                              
7 Ravenscraft and Scherer (1989) focus on return on assets and find that mergers destroy value. In contrast, Healy et al. (1992) 
focus on operating cash flows and conclude that merged firms have higher operating cash flows than their industry peers. 
Andrade et al. (2001) use a better methodology and a longer time span to reach the following conclusion: the combined target 
and acquirer’s operating performance is better than their industry peers prior to the merger, and the relative performance 
improves slightly subsequently to the merger transaction. The specific performance measure in their study is a firm’s operating 
margin, which is the ratio of cash flow to sales. McGuckin and Nguyen (1995) and Schoar (2002) focus on more fundamental 
performance, that is, total factor productivity and find that mergers do not change the acquiring firms’ productivity because the 
productivity improvement in the acquired plants is offset by the productivity loss in the acquirers’ existing plants. 
8 The types of financial performance measures used in the literature include leverage, Tobin’s q, holdings of cash, managerial 
share ownership, level of management confidence, and size of capitalization. However, we use a very different set. 
9 Before 1992, SDC included only deals involving at least 5% of the ownership of a company, where the transaction was 
valued at $1 million or more or where the transaction value was not disclosed. The SDC database classifies all M&As in 10 
categories. We exclude two categories in our study, that is, buy back and recapitalization, because they are very different types 
of acquisitions from the others. 
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To link firms’ performance with their M&A activities, we construct a new dataset based on the 
abovementioned databases. In our new dataset, all firms are listed American firms in the manufacturing 
sector found in Compustat North America. Each firm’s information in our dataset includes the firm’s 
financial data from 1991–2007, which are downloaded from the Compustat North America, and the 
firm’s M&A data during the same period, which are downloaded from the SDC database.10 Our analysis 
on pre- and post-merger performance is therefore based on and confined to this new dataset.  
 

3.  Overview of M&As 
In this section, we will describe the general features of M&As. We will examine M&As at the 

country, industry, and firm level, respectively. Since in this section we do not need firms' performance 
information, we include all American firms, both public and private, from the SDC database.  

 
Figure 3-1: M&A Deals during 1991–2007 
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3.1. Merger Waves  

To give a general picture of M&As in the 1991–2007 period, we plot the number of M&As (the 
solid curve against the left vertical axis) and their values (the dotted curve against the right vertical axis, 
in billion US$) in Figure 3-1 on an annual basis. There are two waves of M&As during the period of 
1991–2007 in both the number of deals and the value of transactions. The first wave ended in around 
2002, and the second wave started in around 2003.11 
 
3.2. M&A Distribution across Industries 

One stylized fact identified in the literature (e.g., Mitchell and Mulherin 1996; Andrade, Mitchell 
and Stafford, 2001) based on M&A data from the earlier years is the strong industry clustering of M&As. 
That is, some industries receive far more M&As than others during a given time period. One 
                                                              
10  The matching of the firms from the two databases is conducted using CUSIP (the company codes), which is available in 
both databases. 
11  Mergers occur in waves. This is a consistent feature observed in the literature (e.g., Mitchell and Mulherin 1996; Andrade, 
Mitchell and Stafford, 2001). Qiu and Zhou (2007) offer a theoretical explanation for merger waves. 
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explanation for such clustering is that M&As are partly driven by industry-specific shocks (e.g., costs, 
demands, or deregulation). This force for M&As implies that if the industry-specific shocks are different 
during different time periods, we should expect to see different M&A clusters across industries. 
 

We explore the above possibility using our data. To this end, we divide the manufacturing sector 
into 22 industries based on SIC two-digit level and, following Mitchell and Mulherin (1996), derive 
M&A distribution according to the targets’ industries.12 Figure 3-2 depicts the distribution based on the 
number of M&A deals during the first merger wave (1991–2002) and during the second merger wave 
(2003–2007). Figure 3-3 depicts the corresponding distributions based on the value of M&A deals in 
billion US$. We observe that when focusing on industries within the manufacturing sector, the industry 
distributions of M&As in the recent two merger waves are almost identical. There are two possible 
reasons for this feature. First, the shocks in those two waves may have been similar; that is, the 
merger-inducing shocks that occur in an industry in the first wave occur again in the same industry in 
the second wave, and those industries that do not experience many merger-inducing shocks in the first 
wave do not experience those shocks again in the second wave. Second, there are common shocks in all 
industries (e.g., GDP shocks) in both waves, but some industries are more responsive to the shocks than 
others due to the different natures of those industries. For example, firms in some industries adjust their 
structures more quickly and drastically than firms in other industries. 

 
Figure 3-2: M&A Distribution across Industries (Number of Deals) 
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In any case, this feature of M&A distribution is in contrast to the finding by Andrade et Al. (2001) 
who use data from all industries' M&As. Focusing on public firms' M&As, they find that the types of 
industries that made up the waves in the three decades, that is, 1970s, 1980s and 1990s, are 
tremendously different. As we have just shown, this pattern has changed in the recent two waves, 1990s 
and 2000s. Although our observations are based on merger activities of both public and private firms, 
                                                              
12 The SDC classification of industries is slightly different from the 1987 version four-digit SIC system. Aside from the 
manufacturing sector defined in SIC (Division D in SIC), SDC also includes construction (Division C in SIC) and prepackaged 
software (7372 in SIC) in its manufacturing sector. 
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we also draw graphs based on public firms only and find that the patterns are almost identical to those in 
Figures 3-2 and 3-3. While the above industry distributions are derived from the targets’ industries, the 
results are similar if we classify M&As by acquirers' industries.  

 
Figure 3-3: M&A Distribution across Industries (Value of Deals) 
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In individual M&A deals, both the acquirers and the targets may belong to the same industry (i.e., 

within-industry M&A) or different industries (i.e., cross-industry M&A). An ensuing question is which 
type of M&As is more popular. The answer clearly depends on how fine the industry classification is. 
Despite this, some patterns can be found. We report in Table 3-1 the numbers and percentages of 
within-industry and cross-industry M&As at different aggregate levels. 
 

Table 3-1: Distribution of Within- and Cross-industry M&As 
Within-industry M&As   Cross-industry M&As 

Sample 
Industry 

definition number percent   number percent 

SIC 4-digit 7482 42.49%   10128 57.51% 

SIC 3-digit 9265 52.61%  8345 47.39% 
Wave 

1991-2002 
SIC 2-digit 11538 65.52%   6072 34.48% 

SIC 4-digit 3931 51.09%   3763 48.91% 

SIC 3-digit 4634 60.23%  3060 39.77% 
Wave 

2003- 
SIC 2-digit 5395 70.12%   2299 29.88% 

SIC 4-digit 11413 45.10%  13891 54.90% 

SIC 3-digit 13899 54.93%  11405 45.07% 
Total: 

1991-2007 
SIC 2-digit 16933 66.92%   8371 33.08% 

Note: Within-industry M&As are the deals of both the acquirers and the targets that belong to the same 
industry. Otherwise, the deals are cross-industry M&As. 
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As shown by Table 3-1, on average, the distribution of total M&As in the entire period is quite even 
between within-industry and cross-industry categories. On the other hand, in the latest merger wave 
since 2003, the share of within-industry deals is higher than that in the previous wave during 1991–2002 
at all three types of aggregation. This finding is consistent with that of Andrade et al. (2001) based on 
the earlier time period for public firms' M&A activities. They find that there is an increasing trend in the 
share of within-industry M&As from 1973–1998.13 We show that this trend continues in the two recent 
waves based on both public and private firms' M&As. 
 
3.3. Firms’ Participation in M&As  

The previous subsections provide a general picture of the total M&As over time and their 
distribution across industries. In this subsection, we examine individual firms’ participation in M&As. 
First, we look at the extensity of the publicly traded firms’ participation in M&As.14 Our dataset allows 
us to calculate the number of public firms in the manufacturing sector in each year [column (2) in Table 
3-2], the number of firms (both public and private) participating in M&As in each year [column (3)], 
and the number of public firms participating in M&As in each year [column (4)]. Based on these three 
sets of numbers, we calculate and report in column (5) the extensity of public firms’ participation in 
M&As, that is, the percentage of public firms that engage in M&As (as acquirers or targets). On average, 
in every year, there are 14.26% of public firms participating in M&As, and there is an increasing trend 
in this share.15 We also calculate and report in column (6) the relative importance of public firms’ 
participation in M&As. Among all M&A participating firms, on average, 19.37% of them are public 
firms, and the rest are private. Thus, private firms dominate M&A activities. Moreover, we observe that 
this ratio drops slowly over time, indicating that the growth of private firms engaging in M&As is faster 
than that of public firms. 

 
Second, we analyze the frequency, or intensity, of firms’ participation in M&As, which is reported 

in Table 3-3. Among all 33918 firms (both public and private) that participated in M&As during the 
period of 1991–2007, 34.94% of them (11852 firms) acquired other firms, the rest of them (65.06%) 
were pure targets (i.e., they did not acquire other firms), and 5.80% of them (1968 firms) were both 
acquirers and targets (in different M&A deals).  

 
The left panel of Table 3-3 shows the intensity of firms’ participation in M&As as either a target or 

an acquirer. A firm can be an acquirer at one time and a target at another time. Evidence shows that for 
firms involved in M&As during 1991–2007, 82.79% of them participated only once, 8.85% participated 
twice, and there were only a small number of firms, 1175 (or 3.47%), that participated in M&As five 
times or more.  
 

The middle panel of the table shows the intensity of firms’ participation as acquirers. For all firms 
that had acquired other firms during the period of 1991–2007, majority of them (65.90%) acquired once 

                                                              
13 See Table 1 of Andrade et al. (2001). 
14 Compared with private firms, public firms may have different incentives to acquire other firms. For example, according to 
the market-timing theory of merger waves (see Shleifer and Vishny, 2003, and Rhodes-Kropf and Viswanathan, 2004), merger 
waves are the results of some firms using their overvalued stock to buy assets of less valued firms driven by managerial desire. 
This gives an incentive for the public firms to engage in M&As, which is absent for the private firms. 
15 We are not able to compare this share with that for private firms because we do not have the data on the total number of 
private firms.  
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only, some of them (15.31%) acquired twice, and a small percentage (8.47%) acquired five times or 
more.  

 
Table 3-2: Extensity of Public Firms’ Participation in M&As (1991–2007) 

Year 
No. of public 

firms 

No. of M&A 

firms 

No. of public 

M&A firms 

public M&A 

firms/public firms  

public M&A 

firms/M&A firms  

(1) (2) (3) (4) (5)=(4)/(2) (6)=(4)/(3) 

1991 3,434 1702 336 9.78% 19.74% 

1992 3,615 1852 375 10.37% 20.25% 

1993 3,774 1926 420 11.13% 21.81% 

1994 3,871 2182 480 12.40% 22.00% 

1995 4,129 2610 552 13.37% 21.15% 

1996 4,130 2797 588 14.24% 21.02% 

1997 4,089 3154 679 16.61% 21.53% 

1998 3,973 3380 688 17.32% 20.36% 

1999 3,941 3245 674 17.10% 20.77% 

2000 3,816 3074 606 15.88% 19.71% 

2001 3,617 2281 437 12.08% 19.16% 

2002 3,493 2294 438 12.54% 19.09% 

2003 3,304 2552 453 13.71% 17.75% 

2004 3,118 2597 489 15.68% 18.83% 

2005 2,895 2728 444 15.34% 16.28% 

2006 2,724 2954 464 17.03% 15.71% 

2007 2,360 2958 419 17.75% 14.16% 

Average 3546.06 2605.06 502.47 14.26% 19.37% 

 
 

The right panel shows the firms’ intensity as targets. It is natural that an individual firm should not 
be acquired many times; that is, the intensity of being targeted is low relative to that of being an acquirer. 
This is evident in Table 3-3. 
 

Table 3-3: Intensity of Firms’ Participation in M&As (1991–2007) 

No. of times 

involved in 

M&As 

No. of 

firms 
Percent 

No. of 

times as 

acquirer 

No. of 

firms 
Percent 

No. of 

times as 

target 

No. of 

firms 
Percent 

1 28,082 82.79% 1 7,810 65.90% 1 22,934 95.42% 

2 3,001 8.85% 2 1,814 15.31% 2 966 4.02% 

3 1,078 3.18% 3 779 6.57% 3 107 0.45% 

4 582 1.72% 4 445 3.75% 4 20 0.08% 

5-10 885  2.61% 5-10 729 6.15% 5 5 0.02% 

11-94 290  0.86% 11-94 275 2.32% 6 2 0.01% 

Total 33918  100%   11852 100%   24034  100% 
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Although the intensity figures in Table 3-3 suggest that firms do not participate in M&A activities 
very frequently, it is worth pointing out that there are some firms that actively acquire other firms. For 
example, some firms acquired other firms more than 90 times during the period of 1991–2007.16 Two 
companies, Cyberonics Inc. (CUSIP code 23251P) and Hayes Microcomputer Prods. Inc. (CUSIP code 
42077A), were targeted six times during the same period.  
 

4.   Comparing Acquirers, Targets, and Non-participants 
While there is a large number of empirical studies about the impacts of M&As on both targets and 

acquiring firms, why firms engage in M&As remains less understood. Although we do not aim to 
provide a direct answer to this M&A-participation question, we believe it is important to understand 
how the would-be merging firms are different from the non-merging firms and how the would-be 
acquirers are different from the would-be targets. In this section, we will provide a series of 
comparisons among acquirers, targets, and non-participants in many aspects, including firm size, 
technology, productivity, and profitability. As we need financial data of the non-participants, we confine 
our comparisons to all publicly listed firms. 
 
4.1. Data and Summary Statistics 

We are particularly interested in four categories of firm performance: (1) size, which includes a 
firm’s total sales (SALES), total assets (ASSET), number of employees (LABOR), intangible assets 
(IN-ASSET), capital expenditure (CAPITAL), and R&D expenditure (R&D); (2) technology, which 
includes assets per employee (ASSET/LABOR), intangible assets per employee (IN-ASSET/LABOR), 
capital investment per employee (CAPITAL/LABOR), and R&D expenditure per employee 
(R&D/LABOR); (3) productivity, that is, labor productivity, which is sales per employee 
(SALES/LABOR); and (4) profitability, which includes earnings (EARNING), earning per employee 
(EARNING/LABOR), and earning per dollar of asset or return on assets (EARNING/ASSET). Note 
that earning is the earnings before interest, taxes, depreciation, and amortization (i.e., EBITDA, which is 
the difference between income and cost). 
 

A number of issues arise when we construct the above performance measures. First, when firm A 
acquires firm B in a year, we treat A as an acquirer in that year, but when A is acquired by firm C in 
another year, we treat A as a target in that year. A firm may be an acquirer in some years and a target in 
some other years. This may not be a bad treatment because the same firm can be very different over 
time; thus, this may be part of the reason why it is an acquirer at some time and a target at some other 
time. Second, because it is often a lengthy process to reach an M&A deal, we use a firm’s financial data 
in the year before the deal to represent the firm’s performance before or at the time of the M&A deal. 
This approach has also been adopted by Maksimovi and Philips (2001) and Andrade and Stafford (2004). 
Alternatively, we can measure a firm’s performance using a five-year average prior to the M&A deal. 
The results obtained are the same qualitatively as those using one year before the M&A deal and so we 
just report the result using the latter approach. Third, firms participate in M&As at different times, and 
thus their performances are affected by the overall economic situation at the time of their M&As. To 
make those monetary measures comparable over time, we adjust them using GDP, taking 1991 as the 

                                                              
16 Three of the most intensive acquirers, Cisco Systems Inc. (CUSIP code 17275R), Microsoft Corp. (CUSIP code 594918), 
and Intel Corp. (CUSIP code 458140) engaged in acquiring activities 94, 73, and 70 times, respectively. 
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base year. Specifically, we multiply each performance value in year t by GDP1991/GDPt. 
 
Based on the above classification, we obtain 31930 observations of listed firms, in which 66.44% 

of them (21215 in number) are firms that never engaged in any M&A during 1991–2007, and the rest 
(10715) are M&A participants. Among the M&A participants, 93.78% of them (10048 in number) are 
acquirers, and 6.22% of them (667 in number) are targets.17 

 
The summary statistics of all performance measures for the different types of firms and their 

comparisons are presented in Table 4-1. All nominal measures are in million US$, and labor is in 
thousand people. Columns (1)-(3) are the means of the corresponding measures. Acquirers have larger 
means than targets in all performance measures, and targets have larger means than non-participants 
except IN-ASSET, IN-ASSET/LABOR, and R&D/LABOR.18  

 
Table 4-1: Means and Comparisons for Acquirers, Targets, and Non-participants 

Variable Acquirers Targets Non-participants 

  (1) (2) (3) 

Size:       

 SALES 199.09  50.88  25.43  

 ASSET 172.62  57.35  35.31  

 LABOR 4.75  2.47  1.62  

 IN-ASSET 6.48  3.14  3.40  

 CAPITAL 13.05  5.29  3.40  

 R&D 14.78  6.60  4.56  

Technology:       

 ASSET/LABOR 54.26  30.47  23.29  

 IN-ASSET/LABOR 1.73  1.43  2.22  

 CAPITAL/LABOR 3.63  2.51  2.16  

 R&D/LABOR 3.64  3.02  3.18  

Productivity:       

 SALES/LABOR 61.47  27.51  16.97  

Profitability:       

 EARNING 262.16  154.54  83.74  

 EARNING/LABOR 42.22  -6.77  -106.13  

 EARNING/ASSET 0.05  -0.24  -1.63  

 
Acquirers and targets are particularly large (size measures) relative to non-participants, and this 

partly explains the lower value (in relative terms or even in absolute terms) in the measures with ratios 
for the participants. 
 
 

                                                              
17  Such difference between the number of acquirers and that of targets is mainly due to the fact that many publicly listed firms 
acquire private firms. 
18 This pecking order is also confirmed by the Kolmogorov-Smirnov test. 
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4.2. Regression Results 
The simple comparison based on Table 4-1 can be misleading because there may be some other 

factors driving the differences among the three groups of firms. One obvious factor is that firms belong 
to different industries and different industries have different performance results by nature. For example, 
the fact that the acquirers’ capital/labor ratio is larger than that of the targets may be the case in which 
the acquirers mainly come from more capital intensive industries while the targets are mainly in less 
capital intensive industries. To obtain a more reasonable comparison, we examine the performance 
differences among the three groups of firms by controlling for industry specific factors. To this end, we 
run the following regression for each performance measure (X):  

iiiii INDTARACQX εββα ++++= 21ln  

where ACQi is a dummy variable equal to one if firm i is an acquirer and zero otherwise; TARi  is a 
dummy variable equal to one if firm i is a target and zero otherwise; INDi is the industry dummy (at SIC 
4-digit level); and εi is the normally distributed error term. β1 and β2 are the premia of the acquirers and 
targets, respectively, relative to the non-participants. The regression results are reported in Table 4-2. 
 

The pecking order presented earlier in Table 4-1 is confirmed by our regression results. First, the 
estimate of the acquirers’ dummy, β1,  is significant in all regressions and positive in almost all 
regressions (except IN-ASSET/LABOR), indicating that the acquirers are better than the 
non-participants in almost all performance measures. The negative estimate of IN-ASSET/LABOR is 
due to the fact that acquirers are much larger than the non-participants in terms of the size of labor but 
are not much larger in terms of total intangible asset. 
 

Table 4-2: Pre-merger Performance Differentials 
Independent variables 

Dependent variables 
ACQ TAR 

Obs 
R- 

squared 

p-value 

of F-test 

Size:        

 SALES 1.967*** (0.0261) 0.880*** (0.0795) 31723 0.408 0.0000 

 ASSET 1.609*** (0.0251) 0.628*** (0.0761) 31908 0.333 0.0000 

 LABOR 1.002*** (0.0122) 0.437*** (0.0369) 27474 0.437 0.0000 

 IN-ASSET 0.655*** (0.0256) 0.101 (0.0791) 27855 0.285 0.0000 

 CAPITAL 1.336*** (0.0190) 0.529*** (0.0581) 31297 0.375 0.0000 

 R&D 1.164*** (0.0212) 0.344*** (0.0615) 22279 0.288 0.0000 

Technology:        

 ASSET/LABOR 0.937*** (0.0186) 0.396*** (0.0566) 27470 0.268 0.0000 

 IN-ASSET/LABOR -0.173*** (0.0227) -0.248*** (0.0695) 23834 0.222 0.2927 

 CAPITAL/LABOR 0.584*** (0.0116) 0.217*** (0.0353) 27031 0.328 0.0000 

 R&D/LABOR 0.331*** (0.0147) 0.0190 (0.0427) 19243 0.371 0.0000 

Productivity:        

 SALES/LABOR 1.268*** (0.0198) 0.639*** (0.0600) 27378 0.376 0.0000 

Profitability:        

 EARNING 211.2*** (12.40) 103.5*** (38.31) 30403 0.132 0.0057 

 EARNING/LABOR 134.7*** (23.45) 120.4* (71.98) 25918 0.010 0.8445 

 EARNING/ASSET 1.611*** (0.441) 1.368 (1.365) 30314 0.009 0.8609 
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Note: Standard errors are in parentheses. *** denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1. SIC four-digit industry 

fixed effects are controlled for in all regressions. 

 
Second, the estimate of the targets dummy, β2, is positive in all regressions except 

IN-ASSET/LABOR. The regression results are significant in all performance measures except 
IN-ASSET, R&D/LABOR, and EARNING/ASSET. Similar to the acquirers, the targets are better than 
the non-participants in almost all performance measures.19 However, due to their larger labor size, the 
targets are not as good as the non-participants in IN-ASSET/LABOR. 

 
By direct comparison, we immediately observe that β1 is larger than β2 for all performance 

measures. We also conduct the F-tests for all regressions (see the last column of Table 4-2) and find that 
generally the null hypothesis “β1 > β2” is not rejected. Hence, the acquirers have better performance than 
the targets in all aspects. This finding is consistent with the theory and observation of Jovanovic and 
Rousseau (2002) and Maksimovic and Phillips (2001). Jovanovic and Rousseau (2002) argue that 
mergers can be viewed as acquisitions of low productive firms' assets by firms with high productivity. 
By studying plant sales between firms, Maksimovic and Phillips (2001) find that transactions improve 
the allocation of resources. Related to this literature, our study adds two points. First, we find that assets 
are transferred from low performance firms to high performance firms where performance is measured 
not only by productivity but also many other aspects. Second, the high performance firms choose to buy 
assets from some less well performed firms, but not from those firms with very low performance. 

 
Table 3-3 shows that firms become involved in M&As in very different frequencies. To explore 

further the differences in performance among the three groups of firms and the differences across firms 
with different M&A frequencies within a group, we introduce intensity variables to the regression 
models. Specifically, we run the following regressions: 

iiiiiiiii INDTARNOTARTARACQNOACQACQX εγβγβα ++•++•++= '
2211ln , 

where X i is firm i's performance in the first year of the data period if firm i is a non-participant, but it is 
firm i's performance in the year before it became involved in a deal if it is a participant; ACQi and TARi 
are defined according to the first deal firm i is involved; ACQNOi is the number of times firm i acquired 
other firms’ assets during 1991–2007 (ACQNOi = 1, …, 94) called acquiring intensity; and TARNOi is 
the number of times firm i is targeted by other firms (TARNOi = 1, …, 6) called target intensity. For the 
non-participants, both variables are zero. This regression allows us to examine how performance is 
related to M&A intensity.  

 
The regression results related to M&A intensity, that is, γ1 and γ2, are reported in Table 4-3. These 

results reinforce the pattern observed in Table 4-2. Generally, for the performance measures in Table 4-2 
that are positive and statistically significant, the corresponding γ1 and γ2, that is, the intensity in the 
corresponding performance, are also positive and significant in Table 4-3. In particular, most of γ1 are 
positive (except IN-ASSET/LABOR) and statistically significant (except EARNING/LABOR and 
EARNING/ASSET). This means that not only the acquirers perform better than the non-participants, 
but the more active acquirers perform even better than the less active acquirers. On the other hand, 

                                                              
19  Harris and Robinson (2002) find that foreign firms acquire the most-productive plants in U.K. This of course implies that 
targets are better than the non-participants. 
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many γ2 are positive and statistically significant, which means that firms with better performance are 
targeted more often. 

 
Table 4-3: Performance and M&A Intensity 

Dependent variables ACQ*ACQNO TAR* TARNO Obs R-squared 

Size:       

 SALES 0.0847*** (0.00534) 0.495*** (0.168) 5107 0.393 

 ASSET 0.0806*** (0.00499) 0.462*** (0.157) 5202 0.335 

 LABOR 0.0340*** (0.00233) 0.222*** (0.0744) 3366 0.401 

 In-ASSET 0.0284*** (0.00474) 0.610*** (0.161) 4539 0.264 

 CAPITAL 0.0643*** (0.00338) 0.164 (0.108) 5016 0.384 

 R&D 0.0526*** (0.00338) 0.258** (0.130) 3518 0.270 

Technology:       

 ASSET/LABOR 0.0393*** (0.00380) 0.0985 (0.121) 3365 0.310 

 In-ASSET/LABOR -0.00464 (0.00407) 0.405*** (0.136) 2857 0.236 

 CAPITAL/LABOR 0.0277*** (0.00211) -0.0529 (0.0685) 3262 0.379 

 R&D/LABOR 0.0184*** (0.00227) 0.0495 (0.0943) 2219 0.388 

Productivity:       

 SALES/LABOR 0.0423*** (0.00415) 0.148 (0.132) 3325 0.361 

Profitability:       

 EARNING 9.308*** (1.102) 36.37 (34.65) 5020 0.284 

 EARNING/LABOR 0.947 (0.615) -4.977 (19.59) 3220 0.107 

 EARNING/ASSET 0.0177 (0.0135) 0.136 (0.426) 4997 0.038 

Note: Standard errors are in parentheses. *** denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1. SIC 

four-digit industry fixed effects are controlled for in all regressions. 

   
 

4.3. Comparisons between Pre-merger and Post-merger Performance 
The preceding subsection reveals the performance differences among acquirers, targets, and 

non-participants before their M&As (i.e., in the pre-merger period). However, how are firms different 
after their M&As, and how does each firm’s performance change after its M&A? To answer these 
questions, we first define and construct post-merger data. Corresponding to the pre-merger data, we 
focus on a firm’s post-merger performance in the year after its M&A deal. Accordingly, we obtain 
32605 observations of the listed firms, in which 65.07% of them (the same 21215 observations as in the 
pre-merger dataset) never engaged in any M&A during 1991–2007 and the rest (11390) are M&A 
participants. Among the M&A participants, 94.36% (10748) are acquirers and 5.64% (642) are targets. 

 
We run the regressions similar to those in the preceding section but use post-merger performance 

data. The results are reported in Table 4-4. All estimates are positive and statistically significant (except 
for the targets’ profitability measures), indicating that both acquirers and targets are better than 
non-participants after the M&As. Acquirers still have better performance than targets after the M&As. 
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Table 4-4: Post-merger Performance Differentials 
Independent variables 

Dependent variables 
ACQ TAR 

Obs 
R- 

squared 

p-value 

of F-test 

Size:        

 SALES 2.967*** (0.0250) 1.344*** (0.0790) 32470 0.484 0.0000 

 ASSET 2.864*** (0.0240) 1.325*** (0.0761) 32572 0.445 0.0000 

 LABOR 1.124*** (0.0114) 0.383*** (0.0360) 29905 0.435 0.0000 

 IN-ASSET 3.015*** (0.0268) 0.745*** (0.0876) 28979 0.436 0.0000 

 CAPITAL 2.015*** (0.0186) 0.842*** (0.0591) 31983 0.444 0.0000 

 R&D 2.111*** (0.0216) 0.926*** (0.0646) 22966 0.421 0.0000 

Technology:        

 ASSET/LABOR 1.704*** (0.0169) 0.900*** (0.0531) 29899 0.373 0.0000 

 IN-ASSET/LABOR 1.863*** (0.0216) 0.390*** (0.0701) 26508 0.329 0.0000 

 CAPITAL/LABOR 0.894*** (0.0109) 0.467*** (0.0342) 29437 0.371 0.0000 

 R&D/LABOR 0.922*** (0.0146) 0.547*** (0.0432) 21217 0.452 0.0000 

Productivity:        

 SALES/LABOR 1.809*** (0.0177) 0.927*** (0.0558) 29830 0.439 0.0000 

Profitability:        

 EARNING 585.3*** (17.76) 64.34 (57.38) 30747 0.114 0.0000 

 EARNING/LABOR 115.3*** (19.50) 92.86 (63.06) 27960 0.008 0.7255 

 EARNING/ASSET 1.646*** (0.435) 1.552 (1.409) 30657 0.007 0.9479 

Note: Standard errors are in parentheses. *** denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1. SIC 

four-digit industry fixed effects are controlled for in all regressions. 

 
 We next examine the differences in performance between the pre-merger and post-merger periods 
for the acquirers and targets, respectively. To this end, we first run the following regressions for the 
acquirers: 

imimim DAFTERX εβα +++=ln , 

where m=0 is for the pre-merger period, m=1 is for the post-merger period, AFTERm is a dummy equal 
to one for the post-merger period and equal to zero for the pre-merger period, and Di is the firm fixed 
effect. As we control for firm fixed effect, β then measures the average within-firm difference in 
performance between pre- and post-merger periods. We then run the same regressions for the targets. 
The results are reported in Table 4-5. 
 

One observation is that both acquirers and targets are generally better off after their M&As. For 
the acquirers, almost all estimates are positive (except EARNING/LABOR) and statistically significant 
(except EARNING/LABOR and EARNING/ASSET). For the targets, most of the estimates are positive 
(except EARNING and EARNING/LABOR) and statistically significant (except EARNING and 
EARNING/ASSET). The size expansion result for targets is somewhat surprising because targets 
usually shrink after selling part of their assets. This may be true for partial asset acquisitions. However, 
most of the targets in our data set are not of this type. They are mergers or partial interest acquisitions, 
which result in asset reallocation from the acquirers to the targets. 
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Table 4-5: Performance Comparison: Pre-merger versus Post-merger 
Independent variables 

Dependent variables 
β for Acquirers 

Independent variables 

β for Targets 

Size:     

 SALES 1.077*** (0.00963) 0.647*** (0.0492) 

 ASSET 1.303*** (0.0108) 0.745*** (0.0487) 

 LABOR 0.313*** (0.00547) 0.0419*** (0.0153) 

 IN-ASSET 2.309*** (0.0229) 0.767*** (0.0805) 

 CAPITAL 0.776*** (0.00882) 0.354*** (0.0423) 

 R&D 1.013*** (0.0108) 0.622*** (0.0422) 

Technology:     

 ASSET/LABOR 0.796*** (0.00741) 0.449*** (0.0397) 

 IN-ASSET/LABOR 1.872*** (0.0229) 0.625*** (0.0856) 

 CAPITAL/LABOR 0.396*** (0.00664) 0.215*** (0.0374) 

 R&D/LABOR 0.609*** (0.00770) 0.450*** (0.0349) 

Productivity:     

 SALES/LABOR 0.628*** (0.00643) 0.434*** (0.0427) 

Profitability:     

 EARNING 417.7*** (15.72) -13.74 (41.53) 

 EARNING/LABOR -9.849 (7.161) -40.89** (18.19) 

 EARNING/ASSET 0.0172 (0.0112) 0.160 (0.130) 

Note: Standard errors are in parentheses. *** denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1. Firm 

fixed effects are controlled for in all regressions. The R-square for acquirers ranges from 0.630–0.991, 

whereas that for targets ranges from 0.582–0.981. 

  
 
4.4.  Summary 

The following are the main results obtained in Section 4 from the comparisons among acquirers, 
targets, and non-participants: 

(i) M&A participants have better performance measures than non-participants prior to their 
M&As. 

(ii) Acquirers have better performance measures than targets prior to their M&As. 
(iii) The comparisons in (i) and (ii) also hold for post-merger performance. 
(iv) Acquirers’ post-merger performance is better than their pre-merger performance, and targets’ 

post-merger performance is also better than their pre-merger performance. 
(v) More frequent acquirers have better performance than less frequent acquirers prior to their 

M&As.   
 

5.  Acquirer and Target in Each M&A Deal 
In the previous two sections, we investigated the performance differentials between M&A 

participants and non-participants and those between acquirers and targets. One important finding is that 
acquirers are generally better than targets. In this section, we ask a different question: what is the 
performance correlation between an acquirer and its own target? That is, what kinds of targets will a 
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given type of acquirers buy, and vice versa? To answer this question, we examine each pair of acquirer 
and target from each M&A deal. To obtain all the performance measures, we confine the data to the 
deals in which both acquirers and targets are public firms.20  
 

We first run the following regressions to see how acquirers are different and how they are 
correlated with their own targets:  

iiiii ACQINDSAMEINDTXAX εββα ++++= 21 lnln  

where in each regression, AXi is the performance measure of the acquirer in M&A deal i; TXi is the 
performance measure of the target in the same M&A deal; SAMEINDi is a dummy equal to one if the 
deal is a within-industry one and zero otherwise; ACQINDi is the industry dummy for the acquirer; and 
εi is the normally distributed error term. The regression results for the various performance measures 
AX are reported in left-half of Table 5-1. 
 
 Generally, β1 is positive and statistically significant in all performance measures, except 
EARNING/ASSET for which it is not statistically significant. This result indicates that better 
performing targets are acquired by firms with better performance. This finding is consistent with that of 
Rhodes-Kropf and Robinson (2008): the market-to-book ratios of the targets and acquires are similar. 
That is, firms with high (low) market-to-book ratio tend to acquire firms with high (low) market-to-book 
ratio. We show that such similarity is seen in many other performance measures. Rhodes-Kropf and 
Robinson (2008) explain this like-buys-like observation as a result of matching of complementary assets 
in a search model. We think another possible reason for this pattern is that the assets of better 
performing targets are more expensive, and only better performing acquirers can afford to pay. 
 
 Note that β2 is intended to check the differences across acquirers. The negative sign of β2 (except 
In-ASSET/LABOR, R&D/LABOR, and EARNING/ASSET) implies that firms that acquire targets 
from different industries have better performance measures than those that acquire targets from the same 
industry.  
 

To see the differences among targets across different kinds of M&As, we run the following 
regressions: 

iiiii TARINDSAMEINDAXTX εββα ++++= 21 lnln  

where TARINDi is the industry dummy for the target; other variables are defined similarly as in the 
previous model. The regression results are presented in the right-half of Table 5-1. Comparing β1 (AX) 
in the targets’ regression to β1 (TX) in the acquirers’ regression, we observe a perfect match: they have 
the same sign and significance in all corresponding regressions (except for the significance property of 
EARNING/LABOR). This is not surprising as better acquirers buying better targets is equivalent to 
better targets being purchased by better acquirers, which are two sides of the same coin. In any case, the 
targets’ regression results reveal that firms with better performance generally target firms with better 
performance, although such a link is not present in the earning per unit of asset.  
                                                              
20 This restriction significantly reduces the number of observations to a few hundreds. However, the basic conclusions from 
this section do not change when we use M&A deals with at least one party being a public firm or even both parties being 
private firms. The drawback of this latter approach is that information on some performance measures is not available from 
private firms. 
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Table 5-1: Performance of Different Acquirers and Different Targets 

     Acquirers’ Regression                    Targets’ Regression 
Dependent variable 

  TX                SAMEIND            AX              SAMEIND 
Size:         

 SALES 
0.371*** (0.0488) -0.240 (0.227) 

      

0.319*** (0.0396) 0.224 (0.216) 

 ASSET 0.461*** (0.0482) -0.0437 (0.210)      0.331*** (0.0373) 0.146 (0.198) 

 LABOR 0.539*** (0.0588) -0.361** (0.143)      0.264*** (0.0386) 0.139 (0.124) 

 In-ASSET 0.364*** (0.0666) -0.364 (0.271)      0.272*** (0.0366) -0.215 (0.212) 

 CAPITAL 0.467*** (0.0562) -0.113 (0.216)      0.288*** (0.0345) 0.262 (0.176) 

 R&D 0.588*** (0.0582) -0.129 (0.207)      0.360*** (0.0384) -0.0413 (0.180) 

Technology:         

 ASSET/LABOR 0.417*** (0.0455) -0.00728 (0.112)      0.407*** (0.0535) 0.144 (0.129) 

 In-ASSET/LABOR 0.198** (0.0904) 0.187 (0.291)      0.114*** (0.0427) 0.0254 (0.212) 

 CAPITAL/LABOR 0.392*** (0.0572) -0.00101 (0.114)      0.280*** (0.0472) 0.198* (0.110) 

 R&D/LABOR 0.517*** (0.0508) 0.0529 (0.0883)      0.481*** (0.0493) -0.290*** (0.0977) 

Productivity:         

 SALES/LABOR 0.252*** (0.0467) -0.133 (0.128)      0.316*** (0.0601) 0.164 (0.151) 

Profitability:         

 EARNING 0.582*** (0.0523) -255.7** (114.2)      0.178*** (0.0243) 37.64 (62.54) 

 EARNING/LABOR 0.121* (0.0708) -5.075 (7.160)  0.0589 (0.0626) 2.932 (7.390) 

 EARNING/ASSET -0.0253 (0.0423) 0.0810 (0.0691)  -0.0436 (0.0599) 0.0956 (0.0761) 

Note: Standard errors are in parentheses. *** denotes p<0.01, ** denotes p<0.05, * denotes p<0.1. Both acquirers’ and targets’ 

SIC four-digit industry fixed effects are controlled for in all regressions. 

 
  
 In contrast to β2 in the acquirers’ regression, β2 in the targets’ regression has a positive sign in most 
performance measures (except intangible asset, R&D, and R&D/LABOR).  This indicates that targets 
that are acquired by the same industries’ firms generally have better performance measures than those 
acquired by the other industries’ firms.  
 
 The above results and comparisons lead to the following hypothesis on the difference between 
within-industry M&As and cross-industry M&As: the performance gap between acquires and targets in 
within-industry M&As is smaller than that in cross-industry M&As. To test this hypothesis, we run the 
following regression: 

i i iGAPX SAMEINDα β ε= + +  

where GAPXi is the difference between the acquirer’s X and the target’s X in M&A deal i. The 
regression results are reported in Table 5-2. The negative sign of β (except In/ASSET/LABOR and 
R&D/LARBOR, which are not statistically significant) confirms the hypothesis. The constant term 
indicates the absolute acquirer-target differences. 
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Table 5-2: Difference between Within-industry and Cross-industry M&As 

Independent variable 
Dependent variable 

SAME_IND CONSTANT 
Obs 

R- 
squared 

Size:       
 SALES ‐0.574**  (0.240)  2.094***  (0.160)  528  0.011 

 ASSET ‐0.415*  (0.217)  1.973***  (0.145)  537  0.007 

 LABOR ‐0.492***  (0.146)  1.109***  (0.0973)  405  0.027 

 InASSET ‐0.170  (0.277)  1.140***  (0.186)  350  0.001 

 CAPITAL ‐0.500**  (0.210)  1.876***  (0.139)  506  0.011 

 R&D ‐0.286  (0.203)  1.605***  (0.135)  412  0.005 

Technology:            

 ASSET/LABOR ‐0.285**  (0.120)  0.809***  (0.0799)  405  0.014 

 InASSET/LABOR 0.260  (0.305)  ‐0.0971  (0.208)  255  0.003 

 CAPITAL/LABOR ‐0.320***  (0.119)  0.816***  (0.0788)  382  0.019 

 R&D/LABOR 0.106  (0.0956)  0.272***  (0.0639)  305  0.004 

Productivity:            

 SALES/LABOR ‐0.395***  (0.150)  0.905***  (0.100)  402  0.017 

Profitability:            

 EARNING ‐301.7***  (107.8)  597.3***  (73.87)  400  0.019 

 EARNING/LABOR ‐12.26*  (7.299)  28.12***  (5.083)  297  0.009 

 EARNING/ASSET ‐0.0634  (0.0864)  0.201***  (0.0592)  400  0.001 

Note: Standard errors are in parentheses. *** denotes p<0.01, ** denotes p<0.05, and * denotes p<0.1. 

Acquirer industry fixed effects are controlled for in all regressions. 

 

■ Summary. The following are the main results obtained in this section from the comparisons 
between acquirers and targets in individual M&A deals: 

(i) Better performing acquirers (targets) purchase (are purchased by) firms with better 
performance. 

(ii) The performance gap between acquirers and targets in cross-industry M&As is larger than that 
in within-industry M&As. 
 

6.  Growth Pattern Comparison 
In the previous sections, we identified that M&A participants are different from non-participants 

prior to the time of and right after their M&A deals based on static comparisons. In this section, we will 
make dynamic comparisons on the following issues: (i) Is there any difference between the growth rates 
of the M&A participants before and after M&As? (ii) Are the growth rates of the M&A participants 
before the M&As systematically different from those of the non-participants? (iii) Are the growth rates 
of the M&A participants after the M&As systematically different from those of the non-participants? 
We will also compare acquirers and targets in all these aspects.  
 

To answer these questions, we specify a time window to define a firm’s M&A participation. As 
before, we define M&A non-participants as the firms that never became involved in any M&A deal 
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during the entire sample period of 1991–2007. However, unlike before, M&A participants are the firms 
that became involved in at least one M&A deal during the window period of 1998–2002 but were not 
involved in any M&A deal in the other two periods, that is, 1991–1997 and 2003–2007.21 Note that this 
classification is different from that used earlier because we need a long pre-merger period and a long 
post-merger period to calculate the growth. 
 
6.1. M&A Participants: Pre-merger versus Post-merger Period 

We calculate the growth rates of individual performance measures for the pre-merger period and 
the post-merger period, respectively. For each participant i, we first identify the M&A year Ti, which is 
the first year when the firm had an M&A deal during 1998–2002. We then calculate the average growth 
rate of measure X in the five-year period prior to Ti as the pre-merger growth rate, GXi0, and similarly 
the average growth rate of measure X in the five-year period after Ti as the post-merger growth rate, 
GXi1. Specifically, 
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  Our objective is to determine whether there is any systematic difference between firms’ pre-merger 
growth and post-merger growth. To this end, we run the following regressions: 

imiiimmim INDTXAFTERGX εγβα +++++=  

where m=0 is for the pre-merger period, m=1 is for the post-merger period, GXim is firm i’s growth rate, 

AFTER0=0, AFTER1=1, )4(0 −=
iTii XX , and 

iiTi XX =1 . As a variable’s average growth rate in a given 

period may be affected by the absolute values of the variable, we control for this effect by incorporating 
the initial value of Xi of the corresponding period. This is how Xim is defined. The time variable Ti 
captures the M&A participation year fixed effect, which is a dummy equal to 1998, 1999, 2000, 2001, or 
2002. We run these regressions for all acquirers and all targets, respectively. 
 
 The results are reported in Table 6-1. For acquirers, firms generally grow faster in the pre-merger 
period than in the post-merger period. This result indicates that when firms expand very fast, they seek 
to acquire other firms’ assets to capitalize their growth. Consequently, acquisitions slow down their 
growth pace because their sizes have been enlarged. Note that one profitability measure, namely, 
EARNING/ASSET is better in the post-merger period than in the pre-merger period.22 However, this 
effect is not statistically significant. 
 

The results from the targets group are different. For targets, the differences in growth rates before 
and after M&As are not statistically significant for most performance measures. Two significant 
estimates with negative sign are total asset and total employment, indicating that the growth rates are 
faster in the pre-merger period than in the post-merger period. The only significant estimate with 
positive sign is asset per labor, meaning that this growth is faster in the post-merger period. All 
measures in the technology and productivity categories have positive estimates, and all profitability 
                                                              
21 Note that there is another type of firms that had M&As in either the 1991–1997 period or the 2003–2007 period. However, it 
is not clear how they should be different from other firms. 
22  In the finance literature, which mainly focuses on stock returns, Healy, Palepu, and Ruback (1992) check the merged firms’ 
operating cash flows and find that cash flows drop from the pre-merger level on average.  
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measures have negative estimates. Hence, the growth in technology and productivity is faster in the 
post-merger period than in the pre-merger period. However, the growth pattern is reversed in 
profitability.23 
 

Table 6-1: Growth Comparisons 

Dependent variable β for Acquirers β for Targets 

Size:     

 SALES -0.302*** (0.0973) -0.110 (0.493) 

 ASSET -1.580 (1.488) -0.418** (0.193) 

 LABOR -0.477 (0.561) -0.332* (0.166) 

 In-ASSET -1.638 (1.409) 2.153 (3.155) 

 CAPITAL -1.378*** (0.471) 0.388 (0.544) 

 R&D -0.391** (0.155) 0.0128 (0.242) 

Technology:     

 ASSET/LABOR -0.0196 (0.297) 0.216* (0.110) 

 In-ASSET/LABOR -1.564 (1.441) 4.674 (3.725) 

 CAPITAL/LABOR -0.480 (0.486) 0.456 (0.409) 

 R&D/LABOR -0.258 (0.161) 1.007 (0.618) 

Productivity:     

 SALES/LABOR -0.240 (0.179) 0.253 (0.296) 

Profitability:     

 EARNING -0.770 (0.757) -1.950 (1.854) 

 EARNING/LABOR -0.0609 (0.747) -1.546 (2.469) 

 EARNING/ASSET 0.385 (0.876) -2.050 (1.954) 

Note: Standard errors are in parentheses. *** denotes p<0.01, ** denotes p<0.05, * denotes p<0.1. SIC 4-digit industry fixed 

effects and year fixed effects are controlled for in all regressions. 

 
 
6.2. M&A Participants versus Non-Participants: Pre-merger Period 

We now examine whether M&A participants and non-participants have different growth rates in 
their pre-merger period than in their post-merger period. To this end, we calculate the average growth 
rate of each non-participant in the 1993–1997 (five years) for comparison in the pre-merger period and 
the average rate of each non-participant in the 2003–2007 for comparison in the post-merger period. 

Following the formula for the M&A participants, we have  
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non-participants in the pre-merger period. We then run the following regressions for the pre-merger 
growth including all firms: 

iiiiiii INDTXTARACQGX εγββα ++++++= 21 , 

                                                              
23  In the literature, Ravenscraft and Scherer (1989) find that in the 1975–1977 period, target firms suffered a loss in 
profitability following the mergers. Our finding is not about the loss in profitability but the slowdown in the growth rate of 
profitability. Harris and Robinson (2002) find that productivity of the targets in U.K. decline after the acquisitions.  
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where ACQi is equal to one if firm i is an acquirer and zero otherwise, and TARi is equal to one if firm i 
is a target and zero otherwise. Ti is the year dummy as defined earlier but is equal to 1997 for all 
non-participants in the case of pre-merger period. In the above regressions, the baseline is the 
non-participants, and thus β1 and β2 measure the difference between acquirers and non-participants and 
that between targets and non-participants, respectively. We also calculate the non-participants’ growth 

rate in the post-merger period as  
5
1 2006

2002

)1(
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+ −
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GX  and run the same regressions for all 

firms with the post-merger period growth. Ti =2003 for non-participants in this case. 
  
The regression results are reported in Table 6-2. For the pre-merger period, as only one estimate 

(ASSET/LABOR of the acquirers) is statistically significant, M&A participants do not have 
significantly different growth rates compared with the non-participants in the pre-merger period. Even if 
we analyze the statistically insignificant estimates, the patterns are not so clear on how acquirers, targets, 
and non-participants are different in the growth of their pre-merger period. However, some interesting 
differences can be found when focusing on some categories of performance. For example, in the size 
category, among the six measures, only one is negative for the acquirers (IN-ASSET) and only one is 
positive for the targets (CAPITAL). This indicates that future acquirers generally have higher growth 
than non-participants in their size, and future targets generally have lower growth than non-participants 
in their size before the M&A deals. Both acquirers and targets have higher growth in productivity but 
lower growth in profitability than non-participants before their M&As.  

 
Table 6-2: Growth Differentials 

 
Pre-Merger  Post-Merger 

Dependent variable 
ACQ TAR   ACQ TAR 

Size:          

 SALES 0.358 (0.625) -0.0443 (1.010)  0.711 (0.832) 0.729 (1.238) 

 ASSET 0.128 (0.0815) -0.0462 (0.130)  -1.020 (3.562) 0.373 (5.293) 

 LABOR 0.0966 (0.213) -0.109 (0.341)  -0.356 (0.411) 0.628 (0.618) 

 InASSET -0.104 (0.622) -1.304 (0.931)  2.642 (5.637) 3.407 (9.176) 

 CAPITAL 0.208 (0.374) 0.175 (0.604)  1.527 (3.117) 1.678 (4.665) 

 R&D 0.0718 (0.128) -0.144 (0.210)  0.447 (1.587) 0.204 (2.316) 

Technology:          

 ASSET/LABOR -0.201** (0.100) -0.147 (0.160)  -0.102 (2.575) 0.126 (3.868) 

 InASSET/LABOR 0.0602 (1.550) -1.943 (2.314)  -1.518 (11.35) 0.392 (18.60) 

 CAPITAL/LABOR 0.0989 (0.391) 0.366 (0.625)  1.199 (1.432) 1.199 (2.138) 

 R&D/LABOR 0.332 (0.202) 0.187 (0.328)  0.339 (1.968) 0.494 (2.873) 

Productivity:          

 SALES/LABOR 0.354 (0.309) 0.374 (0.497)  0.127 (0.387) 0.321 (0.583) 

Profitability:          

 EARNING -0.00340 (1.003) -1.073 (1.611)  2.714* (1.610) 0.261 (2.462) 

 EARNING/LABOR -0.355 (1.267) -1.343 (2.026)  3.311 (2.012) 0.913 (3.093) 

 EARNING/ASSET -0.642 (1.197) 0.580 (1.922)   2.233 (6.056) 0.375 (9.181) 
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Note: Standard errors are in parentheses. *** denotes p<0.01, ** denotes p<0.05, * denotes p<0.1. Initial X, SIC 4-digit 

industry fixed effects and year fixed effects are controlled for in all regressions. 

 
For the post-merger period, there is only one estimate (EARNING of the acquirers) that is 

statistically significant. Again, this implies that the differences between M&A participants and 
non-participants with regard to their growth in the post-merger period are not statistically significant. 

 
 

 
6.3. Summary 

The following are the main results obtained in Section 6 from the comparisons among acquirers, 
targets, and non-participants: 

(i) Acquirers generally have higher growth in the pre-merger period than in the post-merger 
period. 

(ii) Targets’ growth in the pre-merger period and that in the post-merger period do not differ 
significantly. 

(iii) M&A participants’ growth is not statistically different from the non-participants in both the 
pre-merger and post-merger periods. 
 
 
 

7.  Prediction of Acquirers and Targets 
In the previous sections, we compared the three groups (i.e., acquirers, targets, and on-participants) 

of firms based on individual performance measures. We now ask: what is the set of performance 
measures that matter jointly for a firm to become an acquirer, target, or non-participant? Alternatively, 
given a firm’s performance profile, we can ask how likely the firm will become an acquirer, a target or 
non-participant. The Multinomial Logit (MNL) model is an appropriate method to answer these 
questions (see Wooldridge, 2002). We denote a firm’s choice by y=j with j=0 indicating the firm’s 
choice of being a non-participant, j=1 as a target, and j=2 as an acquirer. Let vector x denote the firm’s 
performance profile (there are 14 elements in the profile). The MNL model has the following response 
probability:  

1 2Pr( 0 | ) 1/[1 exp( ) exp( )],y x x xβ β= = + +  

and  

1 2Pr( | ) exp( ) /[1 exp( ) exp( )], 1,2jy j x x x x jβ β β= = + + = , 

where β1 and β2 are two coefficient vectors for targets and acquirers, respectively.  The base choice is 
non-participant. Thus, we have the following property:  

Pr( | )ln , 1, 2
Pr( 0 | ) j

y j x x j
y x

β=
= =

=
. 

That is, the log-odds ratio of choice j and the base choice (non-participant) are linear in x. 
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Table 7. Multinomial Logit Estimates  
VARIABLES Acquirers  Targets  

     

SALES 0.595*** (0.0421) 0.253*** (0.0884) 

LABOR 1.254*** (0.108) 1.665*** (0.235) 

IN-ASSET -0.474*** (0.0242) -0.408*** (0.0536) 

CAPITAL 0.180*** (0.0498) -0.288** (0.134) 

R&D -0.218*** (0.0401) -0.151 (0.0972) 

ASSET/LABOR -0.345*** (0.0512) -0.0423 (0.112) 

EARNING -0.000173** (8.74e-05) -4.05e-05 (0.000119) 

EARNING/LABOR 0.000254** (0.000108) 0.000367 (0.000239) 

EARNING/ASSET 0.0192 (0.0168) 0.0119 (0.0382) 

     

Observations 15539  15539  

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Non-participants as the base 

outcome; control for year and 4-digit SIC industry fixed effects. 

 

 We run the MNL regression to investigate the firms’ choices among the three alternatives. 
Specifically, taking the non-participant alternative as the base choice, we estimate two coefficient 
vectors, β1 and β2. In the explanatory variables x, we include the year dummy and all four sets of 
performance measures one year before the deals. However, due to multicollinearity, five performance 
variables [i.e., ASSET (correlated with SALES), IN-ASSET/LABOR (correlated with IN-ASSET), 
R&D/LABOR (correlated with R&D), CAPITAL/LABOR (correlated with CAPITAL), and 
SALES/LABOR (correlated with SALES)] are dropped automatically by the program. The MNL results 
are reported in Table 7. Column (1) is the estimates of β1, and column (2) is the estimates of β2. 

 
If we only focus on the variables with statistically significant effects, then based on Table 7, we 

know that if a firm has relatively high values in sales and labor but relatively low values in intangible 
asset, then it is more likely to participate in M&As next year. In comparing the chance of becoming an 
acquirer and that of becoming a target, if a firm has relatively high values in capital and earning/labor 
ratio but relatively low values in R&D, asset/labor ratio and earning, but relatively low values in R&D 
and earning, it is more likely to be an acquirer. Hence, our analysis shows that by examining and 
comparing firms’ performance measures (x), we can have an idea about the likelihood of a firm being a 
non-participant, target, or acquirer in the future. 
 

8.  Successful versus Unsuccessful M&As 
Although the analysis in the preceding section (Table 7) helps identify who are more likely to be 

targets or acquirers in the future, it does not tell us what types of firms will be more likely to succeed in 
their M&A activities. In this section, we will attempt to provide an answer to this question.  
 
 We first classify all realized M&As into two categories: successful and unsuccessful. We then 
examine in retrospect the performance differences between those firms engaged in successful M&As 
and those in unsuccessful ones. A challenging question is how to define successful and unsuccessful 
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M&As. We try two different approaches and reach similar conclusions. Below are the results based on 
the first approach. 
 
 We first run a “normal” performance regression. The independent variable is the annual growth 
rate of each firm’s earnings, whereas the right-hand-side variables are the year dummy and industry 
dummy in addition to a constant term. Data on growth rates include those of the non-participants in all 
years from 1991–2007 and those of the participant in all years before their respective M&As. This 
regression allows us to estimate the coefficients of the year and industry dummies from which we obtain 
a “normal” firm's earnings growth rate in each year and each industry. 
 
 We then calculate each participant's performance gap in earnings for every year after its M&A. 
The gap is the difference between the firm's actual earnings growth rate and the corresponding "normal" 
growth rate, depending on the year and the industry. For any firm, the gap can be positive for some 
years but zero or negative for some other years. In our first approach, we call an acquirer (or target) a 
successful acquirer (or target) if the number of its positive gaps is greater than that of the non-positive 
gaps, and an unsuccessful acquirer (or target) otherwise. According to this definition, for the 10048 
acquirers in our data, 5615 of them are successful, and the rest (4433) is unsuccessful; for the 667 
targets, 308 of them are successful, and the rest (359) is unsuccessful. 
 
 Subsequently, we run regressions based on each performance measure as in Section 4. We run one 
regression for all acquirers and one for all targets for each performance measure. Aside from the 
industry dummy on the right-hand side, we also have the group dummy, SUCCESS, which takes the 
value one if the firm is a successful acquirer (or target) and zero if the firm is an unsuccessful acquirer 
(or target). The regression results are reported in Table 8. 
   

The regression results clearly show that the successful acquirers' performances prior to their 
mergers are significantly better than those of the unsuccessful acquirers, except in earning/labor ratio, 
which is statistically insignificant. However, the performances of the successful targets are much less 
overwhelming. The successful targets are significantly better than the unsuccessful ones only in sales, 
asset, and asset/labor ratio. Although most of the other performance differences are also positive, they 
are not statistically significant. 
 
 In our second approach, we define an acquirer (or target) as successful acquirer (or target) if the 
sum of its performance gaps in all post-merger years is positive, and an unsuccessful one otherwise. 
Different from the first approach, which focuses on the number of years in which a firm outperforms its 
industry average, this approach considers the magnitudes of the gaps. A firm is still considered 
successful if its earnings growth rates are much higher than the “normal” rates in some years even 
though they are slightly below the “normal” rates in more years. We redefine our group dummy 
SUCCESS and rerun the regressions. The results are very similar to those in Table 8. 
 
 Kaplan and Weisbach (1992) have also examined successful and unsuccessful acquisitions, but 
from a different perspective. First, they focus on acquisitions that later lead to divestitures, i.e., the 
divesting acquisitions. Second, they define whether an acquisition is successful or not based on 
accounting data on the gains or loss on sale from the divestiture, the divestiture sales price, or 
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information in the business press describing the divestiture. Third, their result is about how the 
acquirer's returns and total returns at the acquisition announcement are different for successful and 
unsuccessful acquisitions. Due to these differences, the explanations of Kaplan and Weisbach (1992) 
can hardly apply to our results. 

 
Table 8. Successful Acquirers and Successful Targets 

Acquirers 
Dependent variables 

SUCCEESS 

Targets 

SUCCEESS 

Size:     

 SALES 0.838*** (0.0441) 0.330* (0.200) 

 ASSET 0.875*** (0.0432) 0.443** (0.189) 

 LABOR 0.358*** (0.0281) 0.134 (0.0966) 

 IN-ASSET 0.436*** (0.0457) 0.0990 (0.171) 

 CAPITAL 0.700*** (0.0380) 0.187 (0.147) 

 R&D 0.576*** (0.0421) 0.144 (0.157) 

Technology:     

 ASSET/LABOR 0.405*** (0.0249) 0.283** (0.136) 

 IN-ASSET/LABOR 0.0784* (0.0426) -0.0110 (0.132) 

 CAPITAL/LABOR 0.259*** (0.0200) 0.101 (0.0837) 

 R&D/LABOR 0.175*** (0.0224) 0.0659 (0.0971) 

Productivity:     

 SALES/LABOR 0.402*** (0.0257) 0.234 (0.148) 

Profitability:     

 EARNING 41.67** (16.38) 60.43 (80.27) 

 EARNING/LABOR -2.262 (24.76) 8.013 (6.730) 

 EARNING/ASSET 0.130*** (0.0425) 0.130 (0.289) 

Note: Standard errors are in parentheses. *** denotes p<0.01, ** denotes p<0.05, * denotes p<0.1. SIC four-digit 

industry fixed effects are controlled for in all regressions. 

 
  

9.  Concluding Remarks 
In this paper, we contribute to the empirical literature on M&As by investigating individual firms’ 

performance before and after their M&A activities and comparing them with non-participants. We 
observe some pecking orders. In particular, we show that compared with target firms, acquiring firms 
are larger in size, have better technology, have higher productivity, and have higher profitability. Similar 
results apply to the comparisons between targets and non-participants, and the comparisons between 
acquirers and targets.  

 
We also find that better acquirers tend to purchase better targets. Acquirers in cross-industry M&As 

generally have better performance measures than those in within-industry M&As. In contrast, targets of 
within-industry M&As generally have better performance measures than those of cross-industry M&As. 
The gaps of performance measures between acquirers and targets are smaller in within-industry M&As 
than in cross-industry M&As. Successful acquirers have better performance than unsuccessful acquirers 
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before their M&As. In addition, we identify some dynamic patterns of firm characteristics and 
performance in the pre-merger period and in the post-merger period. These patterns are useful for 
understanding the impacts of M&As.  

 
Our study offers some regularities on the performance differences among acquirers, targets, and 

non-participants. These regularities serve to motivate further theoretical research to understand firms' 
motivation to engage in M&As and the impacts of M&As. 

 
As we include a very large set of performance measures (14 in total), not all of them have the same 

sign and are all statistically significant. Thus, we only make our conclusions based on the comparisons 
of the overwhelming majority of the measures, not all the measures. However, this compromise is 
superior to limiting the performance measures to only a few in number. Identifying the patterns based on 
a large number of performance measures is one of the most important distinguishing features of our 
study.  

 
 Data limitation prevents us from extending our analysis to more issues and making our claims 

more general. For example, the analysis is based on publicly listed firms only. This significantly reduces 
the number of observations. It also prevents us from extending our findings to all firms because private 
firms may have a different growth pattern. We conjecture that firms in mergers can be very different 
from those in acquisitions. Again, we are not able to separate them in this study to examine their 
differences. These issues will be tackled in our future research. 
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