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Direct Evidence on the Market-Driven Acquisitions Theory

                                                             Abstract 

We provide direct empirical evidence that stocks’ overvaluation is an important motive for firms to make acquisitions financed by their stocks, supporting the market driven acquisition theory (Shleifer and Vishny, 2002).  Overvaluation increases the probability of firms becoming acquirers, of mergers being successful and of firms using their own stocks as the medium of exchange.  Once overvaluations of the combined firms are taken into account, the merged firms do not fare worse than their matches over longer horizons. Compared to their matches before the merger announcement, the original acquirers’ shareholders do not lose at the 5% level; instead target shareholders are worse off if they do not exit around the merger completion. 

JEL classification: G34, G14

Keywords: Market-driven acquisitions theory; acquirers and targets; post-merger long-term return

          Direct Evidence on the Market-Driven Acquisitions Theory  

1. Introduction

                  The AOL-Time Warner merger in January 2000, one of the largest in U.S history, is notable for several reasons.  From the viewpoint of creating corporate value out of synergy, it is generally acknowledged as a failure; the combined firm loses value after the merger.  And yet, paradoxically, long-term shareholders of the original AOL are believed to be better off with the merger.  As of September 2002, shares of AOL-Time Warner are worth about twice what AOL stock would have been without the merger
.  However, former shareholders of Time Warner experience the opposite fate, with their shares worth less than half of what the original Time Warner stock would be
 (Sloan, 2002).  Looking back, some may say that the shareholders of Time Warner would have been better off without the merger, although they would have fared even better if they had received cash for the merger, or cashed in their AOL-TW shares as soon as possible.  AOL shareholders are able to do better because they used their overvalued shares to pay for the acquisition.  This case is of academic interest, since the apparent evidence that the acquirer gains at the expense of the target and the merged firm loses value at the same time is contrary to the conventional belief in this area.  Is this an isolated case of an overvalued firm using its inflated stocks to pay for the acquisition? Or is overvaluation a significant motive to induce firms to make acquisitions?  

                   The purpose of this paper is to provide large sample empirical evidence on the role of overvaluation in mergers.  Shleifer and Vishny (2002) develop a model demonstrating misvaluation as a motive for mergers.  Rhodes-Kropf and Viswanathan (2002) propose another theoretical model in which the target underestimates (overestimates) market-wide overvaluation when the market is overvalued (undervalued).  Several other papers have also briefly mentioned misvaluation as a possible reason for acquisitions, e.g., DeBondt and Thompson (1992), and Jenter (2002).  Other related studies suggest a relationship between mergers and stock market return, which may relate to but is not exactly equal to misvaluation, e.g., Haque, et al. (1995), Clark, et al. (1991, 1996).  Jovanovic and Rousseau (2002) test a model in which merger and acquisition activities are related to Q, which, like price momentum, may alternatively be interpreted as a proxy for overvaluation.  In a similar vein, Martin (1996) finds firms with higher Tobin’s Q are more likely to make acquisitions with stock as the payment method.  Thus far, there is no rigorous direct empirical evidence linking the incidence of mergers with either acquirers or targets’ misvaluation, nor about the relationships between misvaluation and the method of payment, or other terms of mergers.  

       We formalize and test several empirical questions that are inspired by the market-driven mergers theories of Shleifer and Vishny (2002), and Rhodes-Kropf and Viswanathan (2002).  Utilizing a sample of over 3,000 mergers between 1981 and 2001, we find that (1) acquirers, on average, are overvalued based on both absolute and relative measures; (2) acquirers are much more overvalued than their targets; (3) successful acquirers are more overvalued than the unsuccessful ones; and (4) the probability of a firm becoming an acquirer significantly increases with its degree of overvaluation, after we control for other factors that may potentially affect the firm’s acquiring decision.  Since overvalued acquirers can only gain from their misvaluation by paying for the acquisitions with their stocks, we postulate and verify that stock-paying acquirers are substantially more overvalued than their cash-paying counterparts.  This is further supported by the logistic regression result that the probability of stock being utilized as the payment method significantly increases with the acquirer’s overvaluation.  Long-term abnormal returns of the combined firms in stock mergers are negative, confirming the findings of Rau and Vermaelen (1998), and Loughran and Vijh (1997).  However, we offer two new insights concerning the observed abnormal returns.  We show that for stock mergers, the combined firms are still overvalued immediately after the merger completion.  This finding is significant because it predicts that these merged firms will eventually face price corrections from their elevated levels.  That is, empirically, negative long-term abnormal returns for the shares are to be expected.  Second, the decision to acquire via own stocks may still be consistent with the acquiring managers pursuing long-term share value maximization.  After we examine the abnormal returns of the original shareholders of the acquirers and the targets separately, new results emerge:  Long-term shareholders of the original acquirers do not suffer significant wealth loss at the 5% level.  On the other hand, former shareholders of the target firms who retain the shares of the merged firms fare poorly in comparison to those who sell right after the mergers.  These results give empirical support to a critical assumption made by Shleifer and Vishny (2002) that shareholders and management of the targets must have a short holding period, while those of the acquirers have a long holding period.      

There have been studies on how valuation of corporate securities influences the decision and timing of firms’ financial transactions.  D’Mello and Shroff (2000) provide evidence that undervalued firms repurchase their own shares.  Baker and Wurgler (2000) also suggest that new equity issues are in response to perceived share prices misvaluation.  Loughran and Ritter (2000) recognize that the incidence of firms’ cash flow transactions, such as issuing or buying back equity with the capital markets, could be affected by misvaluation.  Jindra (2000) studies the relationship between seasoned equity offerings and stock overvaluation.  As to its impact on real decisions, Stein (1996) analyzes capital budgeting decision when a firm’s share is mispriced.  Baker, Stein and Wurgler (2002) provide evidence that share prices could affect the investment decisions of equity dependent firms.  Our paper studies how stocks’ overvaluation affects one of the corporate real transactions, i.e., acquisition of firms. 
                The paper is organized as follows.  Section 2 discusses the testable hypotheses derived from the market driven acquisition theories.  Section 3 describes the methodology of valuation estimation and abnormal return analysis.  The sample selection and description are presented in section 4, and section 5 analyzes the results.  Section 6 concludes.

2.  Market Overvaluation Motivated Mergers:  Testable Hypotheses

       One rational motive for a firm to become an acquirer is to benefit from an increase in economical value from the combination, or synergy, although there are many motives for mergers that are not value increasing, such as hubris or empire building.  The possibility that some firms may be more overvalued than others provides another reason for mergers.  In the model of Shleifer and Vishny (2002), the existence of market misvaluation causes highly overvalued firms, whose shareholders are assumed to invest for the long term, to acquire less overvalued targets with short-term shareholders.  They posit that stocks are more likely to be utilized as the method of payment when the aggregate or industry valuations are high; bidders in stock acquisitions should exhibit signs of overvaluation relative to fundamentals; long-run returns to the combined firms in stock mergers are likely to be negative, but the mergers may still be in the interests of the bidders’ long-term shareholders; the managers and shareholders of targets are likely to have shorter horizons than those of the bidders.  In the following, we discuss and formalize the main hypotheses to be tested in our paper, based on the overvaluation-driven acquisition theory in Shleifer and Vishny (2002)
.  

Understanding that their share prices will have to decline sooner or later, insiders could preserve some of the inflated value of their shares for long-term shareholders by exchanging the stocks for other less overvalued assets or securities.  Thus, we have: 

      Hypothesis 1:  Overvalued firms are more likely to become acquirers; acquirers are more overvalued than their targets
.    
Both acquirers and targets’ overvaluation are expected to play important roles in determining whether merger attempts are to be successful or not.  Overvalued targets are expected to be more willing sellers.  The flip side also holds: undervalued firms make reluctant targets, and we expect they would put up greater resistance that could result in fewer successful mergers. This is tested with the following corollary.
      Corollary 1:  Targets in unsuccessful mergers are less overvalued than target firms in successful mergers. 
An overvaluation-driven motive for mergers applies only when the acquirers use stocks as the means of payment.  We test this implication as follows: 

       Hypothesis 2: More overvalued acquirers tend to use stocks to pay for acquisitions, while less overvalued acquirers more likely use cash. 
      If the targets are overvalued, the acquirers pay two types of premiums: a hidden premium implicit in the overvaluation of target shares, and an explicit premium, that is in additional to the inflated target share prices.  Aware of the potentially higher cost of acquisitions with cash, cash paying acquirers avoid overvalued targets.  On the other hand, stock paying acquirers are less averse to acquiring overvalued targets, as long as the target’s overvaluation and the merger premium do not completely eliminate the gains for the acquirers.  These overvaluation-induced differences in the behaviors between cash-paying and stock-paying acquirers are stated in the following corollary.                   

       Corollary 2:  Targets in cash mergers are less overvalued than those in stock mergers. 

       The possibility that overvaluation could be a motive for acquisitions can change the way we think about the payment methods in mergers.  The extant literature compares the wealth effects of cash versus stock payments, without considering the role of the acquirer or the target’s overvaluation.  If some potential acquirers are more overvalued than others, the more overvalued acquirers will try to use their inflated stocks to pay for the acquisitions while the less overvalued acquirers do not have the same opportunity.  In other words, cash-paying acquirers simply do not have the choice to use overvalued stocks, and overvalued acquirers would not have chosen cash, thus, “choice” of the method of payment could become a moot point under overvaluation.  

        Thus far, we have the motive and the associated strategic considerations for potential bidders under the market-driven acquisition theory.  We now tackle whether and how overvalued acquirers create or destroy wealth for their shareholders.  If highly overvalued firms are more likely to become acquirers, as suggested in Hypotheses 1 and 2, on average, the combined firms must be overvalued too.  Or else, a complete revision by the market immediately after the merger announcement would eliminate the source of gain to the acquirers, and they would have abandoned the merger attempt. This implies that we should examine the abnormal returns over a long horizon.  Moreover, we should take into account of the price correction from their overvaluation while examining the long-run abnormal returns of the combined firms.  We conjecture that the documented long-run negative returns of the combined firms may disappear if we subtract the expected price correction from overvaluation. 

       Hypothesis 3: Long-term abnormal returns to the shareholders of the combined firms in stock mergers, after the price correction from overvaluation at merger is subtracted, are non-negative.

       Hypothesis 3 focuses on the combined firms.  Next, we consider the wealth effect of the mergers on the original shareholders of the acquiring firms and target firms.  That is, are the original shareholders of the acquiring firms better off with the merger than without the merger, and are the original shareholders of the target firms better off with the merger than without the merger? Should the shareholders sell the shares or hold them? Just like in the example of the AOL-Time Warner merger, we are not only interested in the combined firm, we also question how the original AOL or Time Warner shareholders benefit from the merger.  If acquirers are generally overvalued firms and they gain by paying for acquisitions with inflated stocks, we expect their shareholders at least are not worse off, if not better off, with the merger.  On the other hand, the original target shareholders who hold the overvalued shares should experience a decline in wealth.  This has two unique implications: One, finding that share prices of stock-paying acquirers decline after the mergers is not sufficient evidence that their shareholders lose.  We should compare them to the non-acquiring control firms that are similar to the original acquirers before the merger announcement.  Two, the long-term paths of abnormal returns to the acquirer and target shareholders, relative to their no-merger alternatives, could be different.  We have the following corollaries: 

       Corollary 3.1: The long-term post-merger abnormal returns to the original shareholders of stock-paying acquirers are non-negative when compared to those of the pre-merger matched firms.

       Corollary 3.2: The long-term post-merger abnormal returns to the original shareholders of targets in stock mergers are non-positive when compared to those of the pre-merger matched firms.
          Hypothesis 3, Corollary 3.1, and Corollary 3.2 test a prediction in Shleifer and Vishny’s model, i.e., long-term post-merger abnormal returns for the combined firms in a stock merger can be negative, and yet, the merger is still in the interest of the original acquirer’s shareholders.  Shleifer and Vishny (2002) realize that an explanation to why target shareholders are willing to accept overvalued shares of the acquiring firms is needed, since the stocks are expected to diminish in value over time.  They therefore assume that managers and shareholders of targets have a short horizon, while those of the acquirers have a longer horizon.  Thus, they predict optimal holding periods are right before or immediately after the merger for the target shareholders, but are of longer terms for the acquirer shareholders.  
3. Valuation Models and Estimation Procedures
3.1. Measures of overvaluation

Overvaluation of a stock is defined as the standardized percentage difference between its current market price and its rational price or fair value, 
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P(t) is the market price of a stock at 
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, and EV(t) is the rational value of the stock at 
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.  A positive (negative) misvaluation of +20%, for instance, means that the current stock price is overvalued (undervalued) by the same amount.
EV(t) is obtained by Residual Income Model (RIM). The residual income model estimates the value of a firm’s equity as a combination of its starting capital, or book value of equity, and the wealth created from investing, or the discounted sum of its future value-added earnings in excess of the returns required by its capital providers (residual incomes)
.  Well established and widely used in accounting, the residual income model has been employed to derive the fair value or fundamental value and thus the misvaluation, for example, Frankel and Lee (1998), Lee, Myers and Swaminathan (1999) and D’Mello and Shroff (2000).  We use the same basic procedure as in Lee, Myers and Swaminathan (1999).  For each firm, its expected value at 
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B is the book value of equity.  E is the income before extraordinary items available for common shareholders.  
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is the cost of equity, corresponding to the riskiness of future cash flows to the shareholders.  The above equation calculates the expected value of the firm’s equity by adding up three sources of value: its initial cost or book value at t, discounted sum of earnings in excess of returns required by its capital contributors from t+1 to t+3, and the terminal value, TV.  TV is the discounted sum of the residual incomes beyond the horizon t+3.  The details in calculating TV are described in the next paragraph. TV is restricted to be nonnegative as in Bernard (1995), Penman and Sougiannis (1998), and D’Mello and Shroff (2000), because the managers are not expected to invest in negative NPV projects over a long horizon. 


In implementing the model, we use the most recent value of equity as the current book value per share, B(t).  The analysts’ consensus earnings forecasts for t+1 and t+2 are obtained directly from I/B/E/S.  The earnings forecast for t+3 is computed as the earnings forecast in t+2 multiplied by (1+g), with g being the long-term growth rate. The estimated long-term growth rate is also supplied by I/B/E/S. The discounted terminal value, TV, is the discounted sum of all the abnormal earnings beyond t+3. The book value for any future period, B(t+i), is given by the beginning-of-period book value, B(t+i-1), plus earnings, E(t+i), minus dividend paid in t+i.  The dividend paid in t+i is calculated by E(t+i) multiplied by the dividend payout ratio, d.  That is, B(t+i)= B(t+i-1)+ E(t+i)-d* E(t+i).  We estimate the dividend payout ratio by dividing the actual dividend at t by earnings at t. Collapsing all the terms beyond t+3, we have 
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. In around 10% of cases, the cost of equity,
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, is less than the predicted long-term growth rate, 
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. In that situation, we either compute the average predicted long-term growth rate for the firms in the same industry to proxy for the long-term growth rate, or we take the average earnings growth rates in 
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 as the firm’s long-term growth rate.

        We measure the cost of equity, r, in two ways.  One is to compute r as the sum of annualized one-month T-bill rate and historical market risk premium relative to returns of one-month T-bills.  For each calendar month t, the historical risk premium is computed as the average excess return on the valued-weighted market portfolio of all NYSE, AMEX and NASDAQ stocks from January 1945 to month t-1
.  The procedure is the same as that used by Lee, Myers and Swaminathan (1999).  The other approach is to estimate the industry-level cost of equity, similar to Fama and French (1997).  We proceed as follows.  First, we run a time-series regression of value-weighted monthly excess return of the firms within the same industry on the Fama-French factors—the market return, the return on size portfolios and the return on book-to-market portfolios.
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 is the value-weighted monthly return of the firms in industry i.  The Fama-French 48-industry classification is used.  For each calendar month t, the return data within five years before are utilized for estimation.  The cost of equity, 
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, is then estimated as,
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where 
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The two measurements of cost of equity generate similar results.  For brevity, we only present the results from the second approach, i.e., using industry-level cost of equity.  

3.2. Short-term (announcement period) and long-term abnormal returns

       We examine the combined firms’ abnormal returns for the three years period after the merger completion date.  We also estimate the acquirers and their targets’ abnormal returns during the announcement period.  The announcement period is defined as the time interval starting from one day before the announcement date and ending on the merger completion date.  The average length of the announcement period is about 120 calendar days.  

Abnormal return is the difference between the buy-and-hold returns of the acquirers, the targets, or the combined firms, and their respective matches.  Long-run study of abnormal returns can be sensitive to the methodology chosen.  Barber and Lyon (1997) note that the size and book/market matched control firm approach yields well-specified statistics.  Lyon, Barber and Tsai (1999) suggest that the control firms should be chosen principally on the basis of the behavior of stock returns.  As in Barber and Lyon (1997), we adopt the single match firm approach.  We also include pre-acquisition returns (momentum) as one of the characteristic factors to choose the matching firms, as suggested by Lyon, Barber and Tsai (1999).  

To find the matching firm for an acquirer before the merger announcement date, we first find all firms (with a CRSP share code of 10 or 11 only) that have not made an acquisition during the last three years, have necessary data on CRSP and COMPUSTAT, and are in the same industry as the acquirer, based upon the Fama-French 48-industry classification.  At least 5 such companies have to be available for each acquirer. If not, the Fama-French 38-industry classification is utilized and so on until every acquirer has at least 5 potential matches.  Among these potential matches, we choose the single match firm by minimizing the sum of the absolute percentage difference in market values, book-to-market ratios, and momentums between the acquirer and the potential matching firms, divided by their respective standard deviations
.  We adjust the absolute percentage differences by their standard deviations to allow for different probability distributions inherent in these firm characteristics.  Market value is defined as the closing price multiplied by number of shares outstanding on the day before the merger announcement date.  Book-to-market ratio is calculated as a firm’s most recent book value of equity (COMPUSTAT data 60) divided by its market value.  Momentum is calculated as the cumulative return from one year before to the day prior to the merger announcement date.  The same procedure is used to find matches for the targets before the merger announcement date.  

For each combined firm, we find its match on the day of merger completion, using a four-way matching similar to the above procedure. However, there are some differences. Since we need to compute the overvaluation of their matched firms in Table 8, we require the potential match firms are recorded not only on CRSP and COMPUSTAT, but also on I/B/E/S. Market value is obtained as the closing price multiplied by number of shares outstanding on the day of merger completion.  Book-to-market ratio is calculated as the sum of the acquirer and target’s most recent book values divided by the combined firm’s market value.  Momentum is calculated as the acquirer’s cumulative return from one year before to the day prior to the merger completion date.    


We use the same holding periods (one, two, and three years) to calculate the buy-and-hold returns of the sample firms and their matches.  If a sample firm is delisted from CRSP prior to the end of measurement period, both the sample firm and the match’s buy-and-hold returns stop on that date.  If a matched firm is delisted before the end of measurement period or the sample firm’s delisting day, the next firm in the same industry with the smallest sum of difference from the sample firm is chosen as the additional matching firm.

4.  Data and Sample Selection

The source of data is the SDC Merger and Acquisitions from Thomson Financial.  We focus on all domestic mergers, successful and unsuccessful, that are announced between 1981 and 2001. All the mergers are either withdrawn or completed before December 31, 2001. All the acquirers must have had been listed on the CRSP, COMPUSTAT and I/B/E/S before the announcement month.  Shares traded are ordinary common shares only. All ADRs, SBIs, REITs, and closed-end funds are omitted.  Mergers are excluded from the sample if the acquirers or the targets have negative book values before the merger announcements.  Therefore, we eliminate firms that are in distress.  Using the above criteria, we have 3,862 mergers between 1981 and 2001.  A detailed tabulation of how the sample size varies with various inclusion criteria is included in the appendix. 

Insert Table 1 here

       Table 1 reports the number of observations by announcement year, including the number of announced mergers, successful mergers and withdrawn mergers, cash mergers and stock mergers. Withdrawn mergers are cases in which the target or the acquirer had terminated the plans for the acquisition.  Stock mergers refer to those with 100% of the payment made in stock and cash mergers are those with 100% of the payment made in cash.  The last column in Table 1 gives the percentage of stock mergers among successful mergers. Note that information on methods of payment is missing for a substantial number of observations between 1981 and 1984, thus we suggest caution interpreting the percentage of stock mergers during this time period.  We examine the correlation between the percentage of stock mergers in each year and the annual percentage change in market index (we use S&P 500 index) between 1985 and 2001, and find that these two are positively correlated: the Spearman correlation coefficient is 0.56 with p-value less than 0.01.  This relationship is consistent with the market driven acquisition theory at the aggregate level, that is, the higher market return corresponds to more stock acquisitions. 
5. Analysis of results

5.1.  Magnitude of overvaluation 

        Although the number of mergers announced or completed (Andrade, Mitchell and Stafford, 2001), and percentage of stock mergers in each year closely follow the level of stock market returns, it is premature to conclude that higher level of stock prices drives mergers.  More evidence, at the individual firm level, is needed.  In particular, we shall examine acquirer firms’ overvaluation as a motive to initiate mergers.  

Table 2 presents the magnitude of overvaluation of acquirers and the non-acquirers in the same year. These non-acquirers are not acquiring or being acquired in the year, are available on CRSP, COMPUSTAT and CRSP, and are in the same industry as the acquirers. The Fama-French 48 industry classification is used. The overvaluation of the acquirers are calculated as (P-EV)/P, with P being the close price on the day before merger announcement, and EV being the expected value estimated by RIM using most recent earnings forecasts issued before merger announcement. The overvaluation of the non-acquirers are calculated as (P-EV)/P, with P being the close price at the end of June, and EV being the expected value estimated by RIM using most recent earnings forecasts.  Acquirers are, on the average, overvalued in every year.  They are more overvalued in the 1990s than in the 1980s.  Acquirers are also significantly more overvalued than their peers in the same industries in seventeen out of the twenty-one years, consistent with the hypothesis that the incentive to acquire increases with overvaluation. In 1984, 1986 and 1987, the acquirers are more overvalued than their peers, but the difference is not statistically significant. 1988 is the only year that the non-acquirers have a higher overvaluation than the acquirers at 10% level. However, even in 1988, the market driven acquisition hypothesis is not necessarily contradicted since the number of successful cash mergers exceeds the number of successful stock mergers by a margin of 5:3
.   To properly test whether market overvaluation of stocks provides firms the incentive to make acquisitions, we estimate an empirical model. We study whether the extent to which a firm is overvalued affects its decision to make acquisition, after other factors that may also influence the firm’s decision are controlled for.      

Insert Table 2 here
5.2   Overvaluation and the decision to acquire    

       We conduct a logistic regression analysis of the role of a firm’s overvaluation in its decision to acquire another company.  The specification of the empirical model to predict the likelihood of becoming an acquirer draws from existing literature, e.g., Comment and Schwert (1995), Harford (1999), Martin (1996), Mikkelson and Partch (1989), Palepu (1986), etc.  The sample consists of acquirers, and non-acquirers in the same industry that are recorded on the COMPUSTAT, CRSP, and I/B/E/S in the same year. Note that if a firm has multiple announcements in the same calendar year, only the first announcement for the year is kept in the sample.   Excluding the firms that do not have relevant accounting data, we have 29,625 firm years in which 2,891 mergers are announced. 

 
The binary dependent variable in the model is one if the firm has a merger announcement in year t and zero otherwise.  The independent variables include potential factors that may provide motives for acquisitions, in addition to the firms’ degree of overvaluation.  These are: a) The industry effect, i.e., mergers are more likely to occur in specific industries that have experienced consolidations for various reasons such as deregulation, economies of scale, or simply in-vogue, etc.  Mitchell and Mulherin (1996) show that industry-specific merger waves occur as a common response to regulatory, technological and economic shocks.  Harford (2002) provides evidence that a shock to an industry’s environment motivates reallocation of industry assets.  We use dummy variables for the 48 industries under the Fama-French classification. b) The year effect, to capture the presence of merger waves found across the years, i.e., the merger waves in 80’s and late 90’s.  Dummy variables for years 1981 to 2001 are used. c) Size, i.e., the natural log of total book value of a firm’s assets, to capture the benefits of scale to an acquirer, such as access to capital markets, investment banking advice, or to capture the possibility that empire building firms take the acquisition route to grow larger in size, etc. d) A proxy for the firm’s operating efficiency, i.e., the industry adjusted ratio of net sales to total assets.  e) The ability of the acquirer to pay for the acquisition in cash, as measured by two variables: liquidity, i.e., the ratio of the net liquid assets of a firm to its total assets, and excess borrowing capacity or leverage, i.e., the ratio of a firm’s long-term debt to its equity.  These variables are adjusted to control for industry-specific variations, i.e., we take the difference between an individual firm’s liquidity (leverage) and its industry median liquidity (leverage).  f). Pre-merger stock return, i.e., the momentum effect. And finally, g) the firm’s stock overvaluation measured by RIM with analysts’ earnings forecasts. Overvaluation is calculated as (P-EV)/P, with P being the price as of the beginning of the calendar year and EV being the expected value estimated by RIM using most recent earnings forecasts issued before the beginning of the year.  The last item is the primary variable of interest to test Hypothesis 1.  A positive coefficient is expected under the hypothesis that overvaluation leads to firms becoming acquirers.  All accounting variables are measured as of the fiscal year-end prior to the beginning of each calendar year.
Insert Table 3 here

Table 3 presents the logistic regression results.  The extent a firm is overvalued has a statistically significant positive influence on whether it announces a merger in that year, supporting Hypothesis 1.  The impact of the overvaluation variable is even more remarkable, given that we have included other potential indicators of overvaluation, such as stock price momentum prior to the merger announcements, and the industry effect to isolate “hot” industry.  The rest of the variables provide additional insights to a company’s decision to become an acquirer.  The joint significance of both industry and year dummy variables indicates the relevance of unspecified common factors, such as merger waves in year and industries.  We find larger firms are more likely to be acquirers, supporting either an industry consolidation hypothesis or an empire-building hypothesis.  Debt capacity is found to be insignificant.  This result is expected under market overvaluation. If opportunity drives stock mergers, overvalued acquiring firms would make acquisition attempts regardless of their current leverage ratio or debt capacity since issuing more stocks for acquisitions could only reduce leverage and improve debt capacity.  Furthermore, leverage may not matter if funds for cash mergers were paid from their cash reserves or free cash flows, that is, exchanging one class of asset (cash and marketable securities) for another (target’s assets) would not change leverage ratio.  The variable of excess cash, vis a vis their industry median, in acquisitions has a positive significant coefficient.  The coefficient for sales to asset is significant, indicating a role for acquirers to extend their operational efficiency to their targets as a source of synergy.  
If overvaluation drives the firms to make acquisitions, could possibly lack of overvaluation unravels potential mergers?   In Table 4, we examine a sample of unsuccessful mergers, and find supporting evidence.  The panel reports that acquirers in unsuccessful mergers are significantly less overvalued than their successful counterparts
.  Targets in unsuccessful mergers are less overvalued than those in successful mergers
. Successful acquirers are significantly more overvalued than their targets.  This demonstrates the importance of overvaluation on the participants’ decision to continue the merger process.  More overvalued acquirers are more capable and willing to pursue potential targets.  Less overvalued targets are more likely to reject merger offer.  Both behaviors are consistent with asymmetric information in which insiders are more knowledgeable about own valuation.     

To formally test the role of acquirers’ overvaluation in affecting the probability of proposed mergers being successful, we estimate a logistic model of success or failure of announced acquisition attempts in Table 5.  If the merger is completed at a later date, the dependent variable is 1; if the merger is withdrawn, the dependent variable is 0.  For the entire sample, shown in column 1, we find the acquirer’s overvaluation has positive and statistically significant impact on the acquisition success.  The acquirers’ pre-announcement momentum is also significant.  Stronger support for the role of market valuation is provided when we further divide the sample into cash and stock offers.  Overvaluation, as predicted, significantly affects stock acquisition’s probability of success (column 3).  On the other hand, since acquirers’ stocks are not involved, the success of cash acquisitions (column 2) is not affected by acquirers’ overvaluation.  Instead, acquirers with greater operating efficiency, as measured by industry-adjusted sales/assets, have greater likelihood of completing the merger proposals, as measured by the positive impact of industry-adjusted sales to assets.      
5.3   The impact of overvaluation on the method of payment                

       The overvaluation-driven motive for mergers applies only when the acquirers use stocks as the means of payment.  We postulate in Hypothesis 2 that stock-paying acquirers are associated with higher overvaluation, i.e., stock-paying acquirers are more overvalued than cash-paying acquirers.  In Table 6, we present a tabulation of the method of payment against the acquirers and targets’ median misvaluation at the time of merger announcements.  The overvaluation is calculated as (P-EV)/P, with P being the close price on the day before merger announcement and EV being the expected value estimated by RIM using most recent earnings forecasts issued before merger announcement. The results are consistent with the second hypothesis: stock acquirers are more overvalued than cash acquirers.  We find that stock acquirers are significantly and uniformly more overvalued than cash acquirers by a factor close to 2 to1.  In both cash and stock mergers, the targets are less overvalued than their acquirers.  Moreover, the targets in stock mergers are more overvalued than those in cash acquisitions, which is consistent with the notion that acquirers are indeed aware of their overvaluation and are willing to bid with own stocks for, albeit less so, but still, overvalued targets.  Depending on the types of payment, the effects of overvaluation on shareholders’ wealth are different.  Since cash acquirers do not pay with inflated stocks, stock acquirers are the beneficiaries from the net overvaluation gap.  
Insert Table 6 here

 
Recall that in the presence of overvaluation, cash and stock may not be competing choices, as undervalued or less overvalued acquirers do not have the luxury to offer overvalued stocks, and those with overvalued stocks would not be rational to offer more expensive cash.  This distinction has several important empirical implications:  a) The empirical puzzle of why acquirers would persistently make inferior payment method choices, i.e., using stocks, as demonstrated by various comparative studies, could easily be explained, if the stock is overvalued and thus cheaper than cash.  b) Although it is still useful to compare short and long-term performances of stock versus cash mergers, one has to exercise greater care in interpreting the results if they are not competing choices at the time of the mergers.  Instead of making inference as to which is better ex-post, researchers should differentiate cash and stock mergers from the circumstances at the inception: stock acquisitions happen when acquirers are more overvalued, while cash acquisitions happen when acquirers are undervalued or less overvalued, as shown in Table 6.  

To pin down the impact of overvaluation on the choice of payment methods, we estimate a logistic regression model of the payment method, as reported in Table 7.  The estimation uses the sample of successful mergers in which the method of payment is either 100% stock or 100% cash.  The dependent variable is one if the acquirer uses 100% stock as the payment, and zero if 100% cash is used instead.  The model includes the following independent variables: industry dummies, calendar year dummies, acquirer’s industry-adjusted debt to capital, acquirers’ 1-year pre-announcement return, acquirer’s overvaluation, the deal value, the ratio of cash available to the deal value, the ratio of target’s market value to the acquirer’s market value, targets’ 1-year pre-announcement return and target’s market-to-book ratio.  All accounting variables are measured as of the fiscal year-end prior to the merger announcement.
Insert Table 7 here

       The results of the logit estimation are given in Table 7.   The acquirer’s overvaluation is a significant determinant of a firm’s decision to use stocks for the acquisition.  Supporting the cash availability constraint is the significant negative coefficient for cash holdings: the higher the amount of cash available to the acquirer relative to the total deal value, the less likely the acquirer is to pay with stocks, and more likely to pay with cash.  Looking at these variables, one can say that firms with greater free cash flows from cash reserves (expected sign and significant) or higher debt capacity to borrow (expected sign but not significant) are more likely to pay for their acquisitions with cash.  The higher the deal value, the more likely the acquirer is to finance the merger with its own stocks.  Finally, a significant positive coefficient for targets’ pre-announcement return indicates that the acquirers are more likely to pay with stock if the target has a higher price run-up before the merger.  If we take the target’s pre-announcement return as a proxy for target’s overvaluation, this is consistent with the fact that the acquirer’s stock is overvalued and the acquirer gains more by using stock instead of cash.  Combining these results, one may conclude that an acquirer’s choice of payment method is determined by whatever means is available- overvalued stocks if possible, or else, relying on cash at hand or through debt capacity.  

 5.4 Long-term abnormal returns of the combined firms 

       Without the presence of overvaluation, long-term abnormal returns measure post-merger performance that is not anticipated at the time of the mergers.  However, if the market does not recognize the extent of the combined firms’ overvaluation at the time of the merger, we should exert caution interpreting the long-term abnormal returns.  This is because share prices of overvalued firms would eventually have to decline, whether there are mergers or not.  Failing to take into account the pre-existing overvaluation, one may incorrectly interpret the subsequent price correction of the overvalued firms as evidence of merger failure.  Thus, if the combined firm is still overvalued after the merger, the expected price correction from the overvaluation has to be accounted for when calculating post-merger long-term abnormal returns.   

Insert Table 8 here

       
Because we measure the acquirers’ long-run abnormal returns relative to their matching firms, we need to compare the overvaluation between the acquirers and their matches.  In Table 8, we calculate a firm’s relative overvaluation by taking the difference between its estimated overvaluation and the overvaluation of its matched firm, and we compare the relative overvaluation with the long-term abnormal returns, i.e., the difference in the buy-and-hold returns between a firm and its match.  The match is obtained from the size-industry-book to market ratio-momentum four-way procedure as described in Section 3.  The overvaluation is calculated as (P-EV)/P, with P being the close price on the merger completion date and EV being the expected value estimated by RIM using the first earning forecasts issued after the merger completion. 

We use the sample of mergers, announced and completed, between 1981 and 1998. This allows us to have at least three years of post-merger data.  Any merger that is completed within three years of a previous merger by the same acquirer is excluded to maintain the independence of observations.  Panel A presents the results for the entire sample, cash mergers and stock mergers.  The magnitudes of post-merger abnormal returns are consistent with those reported in previous studies (Loughran and Vijh, 1997, Rau and Vermaelen, 1998).  In the three-year post-merger period, the abnormal returns of the combined firms have a mean of  -9.70% with the median of -7.95%.  

However, line 1 shows that right after the mergers, the combined firms are still overvalued by a significant amount relative to their post-merger matching firms. The positive relative overvaluation is consistent with a strong version of market driven acquisition theory: the overvalued firms not only see opportunities to make profitable acquisitions, and carry out the acquisitions with stocks, but also they are generally correct to expect that the combined firms would still be overvalued after mergers.  Also consistent with the overvaluation driven theory, cash acquirers show no significant relative overvaluation after the mergers, but stock acquirers still report a significant overvaluation relative to their matching firms.  We also confirm the established result that shareholders of the combined firms in cash mergers do not lose value, and those in stock mergers lose a significant amount of value (-11.02%).  
 To adjust the pre-existing overvaluation, we remove the calculated relative overvaluation from the 3-year post-merger abnormal returns, and we find the net loss to the acquirers’ shareholders is not statistically different from zero.  The prediction of price reversal from overvaluation is further confirmed by the correlation coefficients between the merged firms’ relative overvaluation and their abnormal returns as reported in Panel B.  We find significant and negative correlation between acquirers’ relative overvaluation and their subsequent one, two, and three years of abnormal returns.  

5.5 The abnormal returns to the shareholders of original acquirers and targets

   
In the previous section, we studied the long-term wealth effect to the shareholders of the combined firms by examining the long-term post-merger abnormal returns.  However, the issue that is more frequently discussed in the financial press and perhaps more important to the original shareholders, as exemplified by the AOL Time Warner merger, is: would the acquirer or target shareholders be better off with or without the merger?  

To answer the “what if” question, i.e., what would have been the shareholders’ wealth if the mergers did not consummate, we use the long term returns of a matched firm that is not acquiring or being acquired, to proxy for the returns the acquirer or target would have had if the merger did not happen.  We focus on the subset of sample from Table 8 with only public targets. We find the match for the acquirer and for the target, before the merger announcement date, from the non-acquiring firms available on CRSP and COMPUSTAT. To be consistent, we also find the match for the combined firm, after the merger completion, from the non-acquiring firms available on CRSP and COMPUSTAT.  The matching procedure is similar to the four-way matching discussed in Section 3.  Using the matches, we can estimate what shareholders of the acquirer or target would have earned if their firms had not been merged.  The abnormal “opportunity” returns are then calculated as the difference between the merged firm’s realized return, and the returns of the acquirer or target’s match firm.  The matched firms for the pre-merger acquirers and the post-merger combined firms generally are not the same.  We find in only 20% of the mergers that the pre-merger acquirers and post-merger combined firms have the same matched firms.  

Insert Table 9 here

       Table 9, Panel A, reports the abnormal returns for the original acquirers and targets from one day before the merger announcement date until three years after the merger completion date.  Our results of announcement period returns are consistent with Andrade, Mitchell and Stafford (2001). That is, the targets are the big winners during the announcement period and the acquirers have small magnitude of loss.  The last row of the panel gives a total tally of the net gains or losses for both acquirer’s and target’s shareholders, from one day before the merger announcement date to three years after the merger completion date, in comparison to their no-merger matches. The acquirers suffer a total loss of 4.78% from one day before the announcement date until three years after the merger completion date, not significant at 5% level.  The targets realize a large gain of over 30% during the announcement period, but lose 7.03% during the three years after the merger completion date.  

       We take a closer look at the results by examining cash and stock mergers separately.  Panel B reports the results for cash acquisitions.  For the original acquirers, their abnormal returns, from one day before the announcement until three years after the merger completion, is not statistically different from zero.  The original targets have positive abnormal returns in the first year after the merger completion.  An important result that is useful for later comparison is to observe that targets of cash offers do not fare worse than their matching firms.      

         The results for stock acquisitions are quite different.  The original targets have a mean abnormal return of +26.62% during the announcement period, but have significant negative mean abnormal return after exchanging their shares for the acquirers’ stocks, i.e., -10.66% over the three-year post-merger period.  That is, they would have realized the highest attainable gains, from the merger premium received, by exiting early, i.e., before or right after the merger completion date.  The result provides evidence consistent with Shleifer and Vishny’s conjecture that targets’ shareholders must have a short horizon, as we demonstrate that they would be better off only if they exit early.  The original shareholders of the acquirers do not experience negative abnormal returns at 5% level. It is in contrast to the significant negative post-merger abnormal returns reported for the original target shareholders.  The evidence shows that the original acquirers’ shareholders fare better than the original targets’ shareholders in the post-merger periods. This does not contradict Shleifer and Vishny’s conjecture that the acquirers’ shareholders and managers have long horizon.   

6. Summary and Conclusions
       We provide direct empirical evidence demonstrating that stock overvaluation is an important motive for firms to make acquisitions; this supports the market-driven acquisition theory (Shleifer and Vishny, 2002).  In particular, we find acquiring firms are more overvalued than non-acquiring firms, acquirers are more overvalued than their targets, and successful acquirers are more overvalued than unsuccessful acquirers.  Also consistent with overvaluation driven acquisition theory, more overvalued firms are found to favor using stock as the means of payment.  The result, that overvaluation increases the probability of firms of becoming acquirers and using their own stocks as the medium of exchange, holds after we control for other factors that could potentially affect the decision to acquire or the choice of the means of payment.  Our logistic regression analysis also yields result consistent with cash availability as a determinant for payment with cash.  Once overvaluations of the combined firms are taken into account, we find their shareholders do not lose.  Alternatively, when long-term abnormal returns to the shareholders of acquirers and targets in stock mergers are calculated separately, relative to their pre-merger peer groups, stockholders of the acquirers do not lose at 5% level and long-term target shareholders are worse off in the three-year post-merger period.  Since the optimal time for the target shareholders is to exit right before or after merger completion, the evidence also provides support for a crucial assumption in the Shleifer and Vishny model, that target shareholders and managers are of short term horizon, while those of the acquirers are of the longer horizon.  

       Our results show that the disparate gains and losses to shareholders of AOL versus those of Time Warner is not an isolated case, but the norm among mergers involving stock exchanges.  There are both important macroeconomic and capital markets consequences when real asset decisions, such as acquisitions of assets and business combinations, are made because of opportunities created from market misvaluation.  First, apart from the aggregate wealth creation or synergistic gains from mergers, misvaluation in the stock market may motivate mergers by overvalued acquirers to achieve wealth transfer or distributional gains.  Second, since wealth transfer from target shareholders to acquirer shareholders, or from long term shareholders to short term shareholders, creates no net wealth to the economy, but causes considerable deadweight costs, from investment banks’ fees to management time, mergers of this type are socially wasteful.  Third, conditions that help foster market misvaluation
, could lead to too many unnecessary mergers. Fourth, research on the long-term consequences of financial decisions, like the present study, need to identify gains and losses to various types of shareholders:  acquirers versus targets, or short versus long term.  Last, from a methodological standpoint, if the researchers suspect market misvaluation may affect the financial decision under study, or bias the calculation or interpretation of relevant results, then, the identification and estimation of market misvaluation have to be taken explicitly into account in the research design.  
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Appendix: A tabulation of how sample size varies with various inclusion criteria. 

	Criteria to meet
	Number of observations
	Change of the sample size with each additional criterion

	1.Mergers with U.S. targets announced between 01/01/1981 and 12/31/2001


	32,390


	

	1. & 2. The mergers are either withdrawn or completed by 12/31/2001


	27,330
	-5,060

	1,2 &3. The acquirers are recorded on COMPUSTAT with necessary data before the announcement month


	9,202
	-18,128

	1,2,3 &4. The acquirers are recorded on CRSP with necessary data with necessary data
	8,869
	-333

	1,2,3,4 &5. Acquirers are recorded on I/B/E/S with necessary data before the announcement month.


	3,862
	-5,007


Table 1

Number of mergers in the sample by announcement years, 1981-2001.
This table lists the number of announced mergers by the calendar year, from January 1,1981 to December 31, 2001. The acquirers must be listed on CRSP, COMPUSTAT, and I/B/E/S before the merger announcement month. “Successful mergers” refer to the announced mergers that are completed before December 31, 2001.  “Withdrawn mergers” refer to the cases in which the target or the acquirer had terminated the proposed acquisition.  Between 1981 and 1984, there are missing data in the method of payment. In calculating the percentage of stock mergers among successful mergers, the data from 1981 to 1984 are marked * to show caution on the missing data.

	Number of Mergers by Announcement Year

	Year
	Number of mergers announced


	Number of successful mergers


	Number of 

withdrawn

mergers
	Number of successful mergers using 100% cash
	Number of successful mergers using 100% stock
	Percentage of stock mergers among successful mergers

	1981
	89
	76
	13
	1
	6
	7.89%*

	1982
	122
	106
	16
	0
	8
	7.55%*

	1983
	153
	140
	13
	0
	14
	10.00%*

	1984
	203
	179
	24
	5
	22
	12.29%*

	1985
	67
	53
	14
	20
	12
	22.64%

	1986
	103
	87
	16
	39
	33
	37.93%

	1987
	103
	85
	18
	24
	35
	41.18%

	1988
	71
	56
	15
	28
	17
	30.36%

	1989
	92
	76
	16
	29
	24
	31.58%

	1990
	72
	59
	13
	14
	19
	32.20%

	1991
	96
	85
	11
	16
	26
	30.59%

	1992
	133
	117
	16
	14
	58
	49.57%

	1993
	166
	153
	13
	30
	70
	45.75%

	1994
	227
	197
	30
	45
	100
	50.76%

	1995
	259
	233
	26
	54
	116
	49.79%

	1996
	311
	283
	28
	44
	152
	53.71%

	1997
	294
	270
	24
	37
	162
	60.00%

	1998
	373
	348
	25
	59
	179
	51.44%

	1999
	353
	319
	34
	49
	169
	52.98%

	2000
	376
	349
	27
	64
	170
	48.71%

	2001
	199
	183
	16
	39
	57
	31.15%

	Total
	3,862
	3,454
	408
	611
	1,449
	41.95%


Table 2:

Overvaluation of the acquirers and non-acquirers in the same industries

This table reports the overvaluation of the acquirers in mergers announced between January 1, 1981 and December 31, 2001, and the overvaluation of the non-acquirers in the same industry. The firms must be listed on CRSP, COMPUSTAT, and on I/B/E/S.  The overvaluation of the acquirers are calculated as (P-EV)/P, with P being the close price on the day before merger announcement, and EV being the expected value estimated by RIM using most recent earnings forecasts issued before merger announcement. The overvaluation of the non-acquirers are calculated as (P-EV)/P, with P being the close price at the end of June, and EV being the expected value estimated by RIM using most recent earnings forecasts.  Kruskal-Wallis test is used to examine whether the acquirers and non-acquirers have the same magnitude of overvaluation.

	Acquirers
	Non-acquirers in the same industries as the acquirers
	Kruskal-Wallis test 



	Announcement Year
	Number of observations
	Median of Overvaluation
	Number of observations
	Median of Overvaluation
	Chi-squared

(p-value)

	1981
	89
	31.88%
	507
	18.80%
	6.32 (0.01)

	1982
	122
	21.13%
	557
	1.04%
	14.59 (<0.01%)

	1983
	153
	19.60%
	695
	11.81%
	4.76 (0.03)

	1984
	203
	12.52%
	881
	8.01%
	2.46 (0.11)

	1985
	67
	17.85%
	919
	11.28%
	3.90 (0.05)

	1986
	103
	21.25%
	945
	17.06%
	2.23 (0.14)

	1987
	103
	18.94%
	972
	16.71%
	0.55 (0.46)

	1988
	71
	7.46%
	884
	12.89%
	2.68 (0.10)

	1989
	92
	25.84%
	1,030
	17.50%
	6.49 (0.01)

	1990
	72
	20.18%
	948
	13.23%
	5.45 (0.02)

	1991
	96
	25.96%
	1,033
	9.23%
	14.31 (<0.01%)

	1992
	133
	17.23%
	1,088
	5.64%
	7.31(0.01)

	1993
	166
	16.95%
	1,196
	12.38%
	2.79 (0.10)

	1994
	227
	17.02%
	1,441
	8.85%
	15.20 (<0.01%)

	1995
	259
	26.11%
	1,695
	15.60%
	18.56 (<0.01%)

	1996
	311
	29.65%
	1,959
	17.02%
	17.60 (<0.01%)

	1997
	294
	32.23%
	2,108
	18.01%
	23.79 (<0.01%)

	1998
	373
	33.26%
	2,514
	19.04%
	28.06 (<0.01%)

	1999
	353
	31.12%
	2,478
	14.06%
	36.73 (<0.01%)

	2000
	377
	35.17%
	2,352
	10.04%
	43.20 (<0.01%)

	2001
	199
	24.80%
	2,099
	12.39%
	9.38 (<1%)

	Total
	3,862
	25.67%
	28,308
	14.16%
	179.32 (<0.01%)


Table 3

Logistic Analysis of Factors affecting the decision to acquire

The table presents the results of a logistic analysis of the decision to acquire.  The sample includes the acquirers and the non-acquirers, who are in the same industries as the acquirers, between 1981 and 2001.  The firms must be listed on CRSP, COMPUSTAT, and I/B/E/S. If the firm announces a merger in a year, then the dependent variable is set to be 1; otherwise the dependent variable is 0.  Industry dummy is a set of dummy variables based on Fama and French’s 48-industry classification; Calendar year is a set of dummy variables for each year from 1981 to 2001; Size is defined as the natural log of a firm’s total assets (COMPUSTAT data item 6 is used, in millions of dollars); Sales/assets is the ratio of net sales to total assets (data items 12 and 6 are used); Industry-adjusted sales/assets is the individual firm’s sales/asset ratio minus its industry median sales/asset ratio; Liquidity is defined as the ratio of the net liquid assets of a firm to its total assets (data items 1,2, and 6 are used); Industry-adjusted Liquidity is the individual firm’s liquidity minus its industry median liquidity; Leverage is defined as the ratio of the long-term debt of a firm to its equity (data items 9, 10 and 11 are used); Industry-adjusted leverage is the individual firm’s leverage minus its industry median leverage.  The momentum is the buy-and-hold return in the last 12 months; firm’s overvaluation is calculated as (P-EV)/P, where P is the price of the firm at the beginning of each year and EV is the expected value measured by RIM using most recent earnings forecasts issued before the beginning of each year. All accounting variables are measured as of the fiscal year end prior to the beginning of each calendar year.
	Dependent variable: Acquirer=1, Non-acquirer=0

	
	Coefficient

(z-stat)

	Number of observations


	29,625

(2,891 acquirer years, 26,734 non-acquirer years)

	Industry dummies

(48 industries)
	Jointly significant***

	Calendar Year dummies

(from 1981 to 2001)
	Jointly significant***

	Size 

(Natural log of millions of dollars)
	0.27***

(21.75)



	Industry-adjusted sales/assets


	0.11***

(3.07)

	Industry-adjusted liquidity 


	0.37***

(3.65)

	Industry-adjusted leverage 


	-0.0001

(-0.22)

	Momentum

(%)
	0.0027***

(3.94)

	Firm’s overvaluation

(%)


	0.0038***

(5.32)

	Intercept
	-2.63***

(-3.06)

	LR Chi-squared statistic

(p-value)
	1152.76

(0.0000)

	Pseudo R-squared
	7.10%


***, **, *: significant at 1%, 5% and 10% level respectively.
Table 4

Overvaluation of acquirers and targets in successful and withdrawn mergers

This table examines overvaluation of acquirers and targets in both successful and withdrawn mergers announced between January 1, 1981 and December 31, 2001.  “Successful mergers” refer to the announced mergers that are completed before December 31, 2001.  “Withdrawn mergers” refer to the cases in which the target or the acquirer had terminated the proposed acquisition.  Kruskal-Wallis test checks whether the successful and withdrawn mergers are significantly different in terms of acquirer’s overvaluation, target’s overvaluation. Signed rank test examines whether the overvaluation gap between the acquirers and their targets is significantly different from zero. In Sample 1, the acquirers must be listed on CRSP, COMPUSTAT, and I/B/E/S before the merger announcement month. In Sample 2, both the acquirers and their targets must be listed on CRSP, COMPUSTAT, and on I/B/E/S before the merger announcement month. The overvaluation of the acquirers/targets are calculated as (P-EV)/P, with P being the close price on the day before merger announcement, and EV being the expected value estimated by RIM using most recent earnings forecasts issued before merger announcement.

	
	Sample 1: Acquirers are recorded on CRSP, COMPUSTAT and I/B/E/S
	Sample 2: Both acquirers and their targets are recorded on CRSP, COMPUSTAT and I/B/E/S

	
	Number of observations
	Acquirers’ overvaluation:

Median
	Number of observations
	Acquirers’ overvaluation:

Median
	Targets’ overvaluation:

Median
	Signed rank test:

p-value

	Successful mergers 
	3,454
	26.75%
	325
	28.25%
	21.00%
	0.01

	Withdrawn mergers


	408
	18.08%
	82
	14.14%
	12.88%
	0.36

	Kruskal-Wallis Test: 

Chi-squared

(p-value)
	--
	30.53

(<0.01%)
	
	8.89

(<1%)
	4.12

(0.04)
	


Table 5

Logistic Analysis of Factors affecting the success of mergers 

The table presents the results of a logistic analysis of the factors affecting whether an announced merger would lead to completion. The sample includes mergers announced between 1981 and 2001.  If the merger is completed by December 31, 2001, the dependent variable is set to be 1; if the merger is withdrawn, i.e., the target or the acquirer had terminated the plans for the acquisition, the dependent variable is 0.  Industry dummy is a set of dummy variables based on Fama and French’s 48-industry classification; Calendar year is a set of dummy variables for each year from 1981 to 2001; Acquirer’s size is defined as the acquirer’s total assets (COMPUSTAT data item 6 is used, in millions of dollars); Sales/assets is the ratio of net sales to total assets (data items 12 and 6 are used); Industry-adjusted sales/assets is the individual firm’s sales/asset ratio minus its industry median sales/asset ratio.  Liquidity is defined as the ratio of the net liquid assets of a firm to its total assets (data items 1,2, and 6 are used); Industry-adjusted liquidity is the individual firm’s liquidity minus its industry median liquidity. Leverage is defined as the ratio of the long-term debt of a firm to its equity (data items 9, 10 and 11 are used); Industry-adjusted leverage is the individual firm’s leverage minus its industry median leverage.  The 1-year pre-announcement return is the buy-and-hold return from month –12 to month –1 (the announcement month is month 0); acquirer’s overvaluation is calculated as (P-EV)/P, with P being the close price on the day before merger announcement, and EV being the expected value estimated by RIM using most recent earnings forecasts issued before merger announcement; Premium is the difference between the price per share paid by the acquirer and the target share price 4 weeks before the announcement date, divided by the target share price 4 weeks before the announcement date, as reported by the PREM4WK variable in the SDC database.  For the successful mergers with missing “PREM4WK”, we use the target’s close price on the last trading to proxy for the price per share paid by the acquirer. For the withdrawn mergers with missing “PREM4WK”, we use the highest target price within 60 trading days of the merger announcement to proxy for the price per share offered by the acquirer.  All accounting variables are measured as of the fiscal year-end prior to the merger announcement. Column 2 uses the sample including both public and private targets, column 3 is the sample including only 100% cash mergers with public targets, and the sample in column 4 consists of only 100% stock mergers with public targets.

	Successful merger=1, withdrawn merger=0

	
	All targets
	Public targets with 100% cash only
	Public targets with 100% stock only

	
	Coefficient

(z-stat)
	Coefficient

(z-stat)
	Coefficient

(z-stat)

	Number of observations
	3,785

(3,387 successful mergers,

398 withdrawn mergers)
	313

(253 successful mergers, 60 withdrawn mergers)
	396

(344 successful mergers, 52 withdrawn mergers)

	Acquirer’s industry dummies (48 industries)
	Jointly significant***
	Jointly significant***
	Jointly significant***

	Announcement year dummies (from 1981 to 2001)
	Jointly significant***
	Jointly significant***
	Jointly significant***

	Natural log of target’s market value/acquirer’s market value


	--
	-0.93***

(-4.83)
	-0.68***

(-3.77)



	The acquirer and target are in different industries


	0.30**

(2.30)
	0.33

(0.73)
	0.17

(0.64)

	Target’s 1-year pre-announcement return (%)
	--
	-0.0046

(-0.39)
	0.0091

(1.18)

	Target’s market-to-book ratio


	--
	-0.01

(-0.84)


	-0.03

(-1.29)

	Acquirer’s size

 (Natural log of millions of dollars)
	0.06*

(1.66)


	0.02

(0.10)
	0.27*

(1.76)

	Acquirer’s industry-adjusted sales/assets
	0.05

(0.42)
	0.86*

(1.80)
	-0.02

(-0.08)

	Acquirer’s industry-adjusted liquidity
	0.34

(1.00)
	1.41

(0.80)
	1.16

(0.85)

	Acquirer’s industry-adjusted leverage


	0.02

(0.88)
	0.05

(0.62)
	-0.13

(-1.30)

	Acquirer’s 1-year pre-announcement return

(%)
	0.0031**

(2.40)
	0.0015

(0.50)
	0.0026*

(1.65)

	Acquirer’s overvaluation

(%)


	0.0036***

(3.46)
	0.0022

(1.44)
	0.0039**

(2.17)

	The method of payment is 100% stock (100% cash is the default level)
	0.27

(1.50)
	--
	--

	The method of payment is mixed (100% cash is the default level)
	0.14

(0.83)
	--
	--

	Premium (%)
	--
	0.0033

(1.07)
	0.0014

(0.56)

	Intercept
	18.96***

(15.97)


	-10.45***

(-7.24)
	17.12***

(6.63)

	LR Chi-squared statistic

(p-value)
	176.53

(0.0000)
	85.27

(0.0000)
	108.55

(0.0000)

	Pseudo R-squared
	8.50%
	21.91%
	32.31%


***, **, *: significant at 1%, 5% and 10% level respectively.
Table 6

Methods of payment and overvaluation

This table reports how the magnitude of acquirers and targets’ overvaluation differs across the methods of payment in the successful mergers announced and completed between 1981 and 2001.  Sample 1 includes both public and private targets, and sample 2 only includes the subset with both acquirers and targets recorded on CRSP, COMPUSTAT and I/B/E/S.  “Cash acquisitions” refers to the acquisitions with 100% of cash as the form of payment, and “stock acquisitions” refers to those with 100% of common stock as the form of payment.  Kruskal-Wallis test examines whether cash acquisitions and stock acquisitions have the same magnitude in acquirers and targets’ overvaluation.  The overvaluation is calculated as (P-EV)/P, with P being the close price on the day before merger announcement and EV being the expected value estimated by RIM using most recent earnings forecasts issued before merger announcement. 

	
	Sample 1: Acquirers are recorded on CRSP, COMPUSTAT and I/B/E/S
	Sample 2: Both acquirers and their targets are recorded on CRSP, COMPUSTAT and I/B/E/S

	
	Number of observations
	Acquirers’ overvaluation

Median
	Number of observations
	Acquirers’ overvaluation

Median
	Targets’ overvaluation

Median
	Signed rank test

p-value

	Cash mergers
	611


	19.23%
	72
	20.13%
	14.92%
	0.03

	Stock mergers


	1,449
	35.28%
	159
	39.02%
	27.59%
	<1%

	Kruskal-Wallis Test:

Chi-squared

(p-value)
	--
	99.28

(<0.01%)
	--
	19.17

(<0.01%)
	16.96

(<0.01%)
	--


Table 7

Logistic analysis of factors affecting the choice of payment

The table describes the logistic analysis of factors affecting the choice of payment, among the public acquirers that use cash or stock for the acquisitions.  The sample includes only successful mergers with public targets, announced and completed between 1981 and 2001. If the acquirer uses stock, then the dependent variable is set to be 1, if the acquirer uses cash, then the dependent variable is 0. Industry is a set of dummy variables based on Fama-French’s 48-industry classification; Calendar year is a set of dummy variables for each year from 1981 to 2001; Debt/capital is  (long-term debt + short-term debt) divided by (long-term debt + short-term debt + preferred stock + market value of the acquirer’s common stock) (data items 9, 44 and 10 are used); Industry-adjusted Debt/capital is the individual firm’s debt/capital ratio minus its industry median debt/capital ratio. Deal Value is the natural log of the amount paid by the acquirer; Cash available/deal value is the ratio of cash to the amount paid for target firms; 1-year pre-announcement return is the buy-and-hold return from month –12 to month –1 (the announcement month is month 0). The acquirer’s overvaluation is calculated as (P-EV)/P, with P being the close price on the day before merger announcement and EV being the expected value estimated by RIM using most recent earnings forecasts issued before merger announcement.  All accounting variables are measured as of the fiscal year-end prior to the merger announcement.

	
	1 if STOCK

0 if CASH

	
	Coefficient

(z-stat)

	Number of observations


	344 as stock;

253 as cash;

	Industry dummies

(48 industries)


	Jointly significant***

	Calendar Year dummies

(from 1981 to 2001)


	Jointly significant***

	Acquirer’s industry-adjusted debt/Capital


	-1.39

(-1.22)

	Acquirer’s 1-year pre-announcement return

(%)


	0.0033**

(2.04)

	Acquirer’s overvaluation (%)


	0.0021**

(2.37)



	Deal Value

(Natural log of millions of dollars)


	0.21***

(1.62)

	Cash available/ Deal Value


	-0.01*

(-1.83)

	Natural log of target’s market value/acquirer’s market value


	0.72

(1.36)

	Target’s 1-year pre-announcement return

(%)


	0.0037**

(2.24)

	Target’s market-to-book ratio


	0.005

(0.66)

	Intercept


	19.13***

(4.07)

	LR Chi-squared statistic

(p-value)
	133.29

(0.0000)

	Pseudo R-squared
	20.91%


***, **, *: significant at 1%, 5% and 10% level respectively.

Table 8

Combined firms’ relative overvaluation and abnormal returns

This table reports the combined firms’ relative overvaluation and abnormal returns up to three years after the merger completion date.  The sample includes the mergers completed between 1981 and 1998. The acquirers and their match firms must be listed on both CRSP, COMPUSTAT and I/B/E/S. Any merger that is completed within three years of a previous merger by the same acquirer is excluded from the sample, in order to maintain the independence of observations.  The overvaluation is calculated as (P-EV)/P, with P being the close price on the day of merger completion and EV being the expected value or fair value of the stock measured by Residual Income Model using analysts’ first earnings forecasts issued after the merger completion date.  Relative overvaluation is the difference of overvaluation between the merged firm and its match.  Abnormal return is the difference in buy-and-hold return between the merged firm and its match.  The matched firm is obtained by the industry-size-book/market-momentum four-way matching.  Panel B presents the Spearman correlation coefficients between the combined firms’ relative overvaluation and abnormal returns. p-value are in the parenthesis. 
Panel A: Combined firms’ relative overvaluation and abnormal returns

	
	All 

(n=1414)
	Cash mergers

(n=290)
	Stock mergers

(n=489)

	Relative overvaluation 

After merger completion


	5.98%**

(4.77%)
	-2.29%

(-1.68%)
	9.98%***

(7.30%)

	1-year abnormal returns


	-3.76%**

(-3.08%)
	1.08%

(0.76%)
	-4.69%**

(-3.36%)

	2-year abnormal returns


	-5.69%***

(-6.02%)
	-0.45%

(-1.33%)
	-7.72%**

(-8.19%)

	3-year abnormal returns


	-9.70***

(-7.95%)
	-1.68%

(-2.59%)
	-11.02%***

(-9.33%)


***, **: significant at 1% and 5% level respectively.

Panel B: the Spearman correlation coefficient between combined firms’ relative overvaluation and abnormal returns

	
	All 

(n=1414)
	Cash mergers

(n=290)
	Stock mergers

(n=489)

	Correlation coefficient between merged firms’ relative overvaluation and 1-year post-merger abnormal returns


	-0.21

(<0.0001)
	-0.25

(0.0009)
	-0.24

(<0.0001)

	Correlation coefficient between merged firms’ relative overvaluation and 2-year post-merger abnormal returns


	-0.30

(<0.0001)
	-0.26

(0.0015)
	-0.32

(<0.0001)

	Correlation coefficient between merged firms’ relative overvaluation and 3-year post-merger abnormal returns


	-0.27

(<0.0001)
	-0.32

(<0.0001)
	-0.26

(0.0012)


Table 9

Long-term abnormal returns of the combined firms, the original acquirers and the original targets 

This table reports the abnormal returns for the combined firms from the day after to the three-year anniversary of the merger completion date, the abnormal returns of the acquirers from one day before the merger announcement date to the three-year anniversary of the merger completion date, the abnormal returns of the targets from one day before the merger announcement date to the three-year anniversary of the merger completion date.  The sample includes the mergers completed between 1981 and 1998, with both the acquirers and targets being publicly traded companies with data on CRSP and COMPUSTAT. The acquirers have to be recorded on I/B/E/S. The match firms must be available on both CRSP and COMPUSTAT. For the combined firms, their matched firms are obtained by industry-size-book/market-momentum four-way matching on the day of the merger completion date.  The abnormal return of the original acquirers is the difference between the return of the acquirers and the return of their matches.  The matched firms are obtained by industry-size-book/market-momentum four-way matching on the day before the merger announcement. The abnormal return of the original targets is the difference between the return of the targets and the return of their matches. The matched firms are obtained by industry-size-book/market-momentum four-way matching one day before the merger announcement. The sample in Panel A includes the total sample of 541 mergers.  The sample in Panel B is a subset of the sample in Panel A, including only mergers with 100% cash.  The sample in Panel C is a subset of the sample in Panel A, including only mergers with 100% stock.  
Panel A: the total sample

	
	Combined firms
	Original acquirers
	Original targets

	Number of observations


	541
	541
	541

	Abnormal returns between one day before the announcement date to the day of merger completion
	--
	-0.56%

(-1.14%)
	30.35%***

(23.26%)

	Abnormal returns one year after the merger completion date


	-1.21%

(-1.63%)
	-0.96%

(-1.37%)
	-3.14%

(-1.99%)

	Abnormal returns two years after the merger completion date 
	-4.17%**

(-4.62%)


	-2.44%

(-3.08%)
	-4.68%**

(-4.97%)

	Abnormal returns three years after the merger completion date


	-6.32%**

(-7.07%)
	-3.09%

(-4.11%)
	-7.03%**

(-7.22%)

	Abnormal returns from one day before the announcement date until three years after the merger completion date
	--
	-4.78%

(-5.75%)
	21.20%***

(20.01%)


Panel B: the cash mergers

	
	Combined firms
	Original acquirers
	Original targets

	Number of observations
	168
	168
	168

	Abnormal returns between one day before the announcement date to the day of merger completion
	--
	0.41%

(0.23%)
	33.56%***

(26.20%)

	Abnormal returns one year after the merger completion date


	0.65%

(0.37%)
	0.75%

(0.96%)
	1.17%

(2.02%)

	Abnormal returns two years after the merger completion date 


	-1.03%

(-2.64%)
	-1.62%

(-1.35%)
	-1.06%

(-0.68%)

	Abnormal returns three years after the merger completion date


	-2.45%

(-2.99%)
	-2.03%

(-2.64%)
	1.22%

(1.80%)

	Abnormal returns from one day before the announcement date until three years after the merger completion date
	--
	-1.80%

(-2.57%)
	35.49%***

(29.02%)


Panel C: the stock mergers

	
	Combined firms
	Original acquirers
	Original targets

	Number of observations
	201
	201
	201

	Abnormal returns between one day before the announcement date to the day of merger completion
	--
	-1.09%

(-1.42%)
	26.62%***

(21.14%)

	Abnormal returns one year after the merger completion date


	-2.15%

(-2.79%)
	-2.33%

(-2.92%)
	-4.76%**

(-5.33%)

	Abnormal returns two years after the merger completion date 


	-5.55%**

(-6.56%)
	-3.67%

(-4.05%)
	-8.26%**

(-8.47%)

	Abnormal returns three years after the merger completion date


	-8.23%**

(-9.85%)
	-5.12%

(-6.01%)
	-10.66%**

(-11.79%)

	Abnormal returns from one day before the announcement date until three years after the merger completion date
	--
	-6.06%

(-7.37%)
	13.45%***

(10.10%)


***, **: significant at 1%, and 5% level respectively.

� The result is obtained from comparison between AOL-Time Warner and a portfolio of internet companies with market capitalization similar to the original AOL company.  


� The result is obtained from comparison between AOL-Time Warner and a portfolio of entertainment conglomerates with sizes similar to the original Time Warner.


� Shleifer and Vishny (2002) also posit that diversifying acquisitions by overvalued acquirers may yield higher long-term returns than related acquisitions.  We do not examine the issue in this paper because of space constraint.  We intend to study the topic in another paper. 


� Implicit in this hypothesis are two assumptions.  One is that the insiders’ interest is aligned with those of the long-term shareholders.  Self-interest maximizing insiders may exit by selling their own overvalued shares, as demonstrated by many dot.com entrepreneurs and telecom executives who cashed out their stocks early.  Insiders with long-term plan to stay with the firm are aligned with long-term shareholders, such as blockholders and index funds, who do not sell for one reason or another.  The second assumption is that highly overvalued firms do not become targets.  Being able to sell the overvalued firms in one piece certainly maximizes the total value for all existing shareholders.  However, there are at least two impediments to this corporate strategy.  First, highly overvalued firms may not be able to find willing buyers, since any potential buyers have to contemplate paying premiums on top of the overvalued shares.  Second, there are those insiders or managers who place high private benefits on corporate control, and would rather be the acquirers than the targets.  A realistic scenario reconciling whether an overvalued firm becomes a target or acquirer would be as follows: insiders of highly overvalued firms try the first best strategy of looking for a buyer; if that fails, they then pursue the second best strategy of using their overvalued shares for acquisitions.  


 


� Peasnell (1982), Ohlson (1995), and Feltham and Ohlson (1995) demonstrate that RIM is theoretically equivalent to the dividend discounting model and the discounted cash flow model, under the assumption that the change in book value equals earnings minus dividends.  Furthermore, Bernard (1995) and Penman and Sougiannis (1998) find that earnings based techniques dominate cash flow based techniques in terms of mean valuation error.  Another of RIM’s merit lies in the ease of its finite horizon implementation (Bernard, 1995 and Penman and Sougiannis, 1998). 





� The data is obtained from the website of Kenneth French.


� t is the month index, � EMBED Equation.3  ���is the value-weighted monthly return index for NYSE-AMEX-NASDAQ stocks, � EMBED Equation.3  ���is the one-month Treasury bill rate, SMB is the difference between returns of a portfolio of small firms and a portfolio of big firms, and HML is the difference between returns of a portfolio of high book-to-market firms and a portfolio of low book-to-market firms.


� More explicitly, we solve the following problem among the potential firms in the same industry:


� EMBED Equation.3  ���


Where � EMBED Equation.3  ���=the difference in the market capitalization (book-to-market, momentum) between the acquirer and the control firm divided by the acquirer’s market capitalization (book-to-market, momentum); � EMBED Equation.3  ���= the standard deviation of � EMBED Equation.3  ���.


� The statistic is noteworthy since there is only one other year (1985) out of 20 in which cash mergers exceed stock mergers.





� Less overvalued firms may still make acquisition attempts for two reasons: 1) They intend to pay in cash, then their lack of overvalued stocks as the currency of exchange is no longer a concern; 2) If they make a stock offer, it would be for less overvalued targets.


� The result does not provide support for one of Rhodes-Kropf and Viswanathan (2002)’s conjecture that relatively more undervalued targets are more likely to sell.   


� Such as unreliable or fraudulent financial reporting, conflict of interests among the investment banks, accounting auditing firms, their clients and the investing public, excessive stock price volatility from trading by short term investors and those influenced by fads and fashions, and misaligned executive compensation.
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