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1. Introduction

One central assumption common to all versions of market driven merger models is that mergers are endogenous decisions, which are at least partially determined by past stock returns. Recent models by Shleifer and Vishny (2003) (SV model) and Rhodes-Kropf and Viswanathan (2004) (RKV model) propose that the decision to merge is influenced by prior stock misvaluation.
 Alternatively, Harford (2005) advances a more neoclassical explanation, which is based on the finding that industrial shocks can trigger merger activity (Mitchell and Mulherin, 1996; Andrade, Mitchell et al., 2001). According to Harford (2005), high stock valuations are associated with high macro-level capital liquidity, which may trigger cash and stock mergers even if underlying industry shocks do not stimulate mergers. 
Testing the validity of the misvaluation approach versus neoclassical explanations hinges on the stock market’s abnormal reaction to the announcement of stock mergers compared to cash mergers. In line with Myers and Majluf (1984), the RKV model predicts that markets should correct acquirer’s valuation downwards when overvalued stock is used, but not when cash is used as method of payment. Interestingly, recent evidence reports a negative relation between overvaluation and merger announcement returns for both stock and cash mergers (Dong, Hirshleifer et al., 2006). This is somewhat counter-intuitive and neither fully supported by misvaluation models of SV, RKV, or Myers and Majluf (1984), nor by Harford (2005) capital liquidity explanation.
We suggest that the endogeneity in market driven mergers could be a reason for some of the empirical ambiguity. Event studies that account for the endogeneity of mergers showed negative returns regardless whether mean cumulative abnormal returns or buy and hold returns were used (Schultz , 2003; Viswanathan and Wei, 2004). Viswanathan and Wei (2004) provide formal proof that the expected event abnormal return is negative when returns predict events and that this bias increases with the length of the holding period. The intuition behind is that if high returns imply more events in the future, the denominator of the mean abnormal return over the cross-section of events is greater, effectively underweighting the high return period. In addition, Viswanathan and Wei (2004) find that a dependence of events on returns increases the confidence interval and lowers the power of conventional significance levels. Thus, without accounting for this dependence, statistically significant findings of a negative relation between announcement returns and prior valuations may falsely support the misvaluation approach instead of a more neoclassical explanation, as advanced by Harford (2005).
In this paper, we attempt to control for the effects discussed above by specifying a two-stage model that takes account of the endogenous probability to merge. In the first stage, we specify panel logit models to predict U.S. mergers from 1981 to 2003, including past acquirers’ returns. Since these acquirers’ stock returns are corrected for fundamental asset prices, we interpret the remaining effect as bidder momentum that may include mispricing. As motivated in more detail in the next section, we use an arbitrage pricing model (APM) to control for fundamental values. As there is no consensus on the measuring of mispricing, we resort to this (novel) approach, which is the most practical measure in our setting. In the second stage of our estimation, we then regress cumulated abnormal returns on the merger probabilities that were predicted by bidder momentum in the first stage. With the inclusion of this probability to merge, we are able to correct for the potential negative bias mentioned above.
Our results complement existing literature on market driven mergers in three aspects: first, by explicitly controlling for endogenous decisions to merge, our results point more clearly into the direction predicted by the misvaluation approach, specifically the RKV model. In univariate and multivariate tests, Dong, Hirshleifer et al.(2006) find highly significant negative relations between acquirers’ announcement returns and overvaluation, measured as price to residual income value (derived from Ohlson, 1995). Although this tends to be in support of the misvalution approach, they find this for stock as well as for cash mergers. In our two-stage analysis, we do not detect such a negative association of acquirers’ stock returns with cash merger announcement returns, although we can confirm such a relation for stock mergers. However, in line with Dong, Hirshleifer et al.(2006), we also find that the impact of mispricing is limited to certain periods (specifically to the 1990s). 

Second, within the misvaluation literature this result may also serve as a test between the two most prominent theoretical explanations, i.e. between the models of SV and RKV. SV take stock overvaluation as a given and argue that shareholder value maximizing acquirers with long-term horizon and opportunistic target managers with short-term interests have an incentive to exchange relatively overvalued shares to the disadvantage of target shareholders, who finance the deal by overpaying for cheap equity issued by the acquirer. As investors are assumed to be temporarily irrational, they do not perceive or correct asset overvaluation in the short-term when a market driven merger is announced. In contrast, RKV propose a model of endogenous mispricing, where fully rational participants with imperfect information make errors in valuing potential merger synergies. If these errors are correlated with overall market misvaluation, changes in merger activity and in the means of payment can be driven by over-and undervaluation. As RKV’s investors are rational Bayesian updaters, they are expected to adjust overvalued stock downwards and undervalued stock upwards when market driven mergers are announced that are paid for in stock or cash respectively. Corrected for endogeneity, our results favor RKV’s notion of rational investors that make mistakes, as we find a negative relation between acquirers’ past returns and the market reaction to stock mergers, but not to cash mergers. 

Third, our main results form the panel logit show that bidder momentum increases the likelihood of stock mergers, but not that of cash mergers. This supports Rhodes-Kropf, Robinson et al. (2005) and Ang and Cheng (2003), who provide similar evidence for different measures of mispricing. However, Harford (2005) reports an increase not only in stock mergers but also in partial-firm cash acquisitions. This seems to be contradictory: while stock mergers are predicted by the misvaluation approach, an increase in cash mergers is more consistent with neoclassical explanations. 

One explanation could be that the effects are varying over time, which makes them hard to detect in more aggregated data. By analyzing 1978-1989 and 1990-2000 subperiods, Dong, Hirshleifer et al. (2006) conclude that their “evidence is broadly supportive of both the Q and misvaluation hypotheses in both periods, but tends to be more supportive of the Q hypothesis in the 1980s, and of the misvaluation hypothesis in the 1990s.” However, for merger activity, we do not find this separation over time. In fact, our results show that both approaches have little predictive power in the 1980s, but that they both coexist in the 1990s: while the impact of bidder momentum is restricted to stock mergers only, more neoclassic bidder-specific proxies, like book-to-market (BM) and cash flow (CF), almost exclusively predict cash merger activity.
We interpret this result as support for another explanation, which includes the impact of economic shocks. At the industry level, Rhodes-Kropf, Robinson et al. (2005) ran an empirical horse race between their misvaluation proxies and Harford’s (2005) macroeconomic variables and concluded that both factors play a role: while economic shocks could well be fundamental drivers of merger waves, misvaluation affects who buys whom, as well as the method of payment. Our results corroborate this finding at the firm level. Shocks in the economic variables of our asset pricing model generally affect the likelihood of, both, stock and cash mergers, while the impact of bidder momentum (BM, CF) is restricted to stock (cash) mergers only. This goes beyond the general notion that both approaches explain merger activity and also beyond the prediction that overvaluation determines the bidder in stock mergers. Our results suggest that both approaches can coexist without contradicting each other. Possibly sparked off by exogenous shocks, both, neoclassical and market driven forces affect merger activity into a similar direction, although channeled into different means of payment.
The paper is structured as follows: section 2 explains the data, methodology, and the variables used, specifically the measurement of bidder momentum. Section 3 describes the analysis and its results. Section 4 concludes.

2. Data and methodology

2.1. Measuring bidder momentum with an Arbitrage Pricing Model

The current discussion about the most appropriate proxy for mispricing is far from resolved: a number of studies use value to market (VM) proxies (Dong, Hirshleifer et al., 2006; Ang and Cheng, 2003), where residual income models serve as a fundamental value benchmark to current market valuations in the denominator. Unfortunately, the VM measure often reduces the sample size considerably (see e.g. (Ang and Cheng, 2003), as it is very demanding with regard to the availability of accounting data. Viswanathan and Wei (2004) show that this issue is problematic because the biasing effects of endogeneity are especially sensitive to sample size. Thus, if we want to study large cross sections over longer time periods, VM is practically ruled out as a measure of choice.

A frequently used alternative measure, book-to-market (BM), is highly debatable (see Dong, Hirshleifer et al., 2006; Ang and Cheng, 2003; Alti, 2006). In contrast to VM, where the numerator explicitly captures growth opportunities, BM mixes growth and possible misevaluation effects in the denominator. In addition, both proxies, BM and VM, are typically not mean-reverting,
 which makes it hard to detect the time-varying pattern of misvaluation. In fact, Chen and Dong (2001) find that above (below) average BM stocks tend to maintain above (below) average BM ratios, even after five years.
 However, recent studies underscore the importance of more time-sensitive measures of mispricing. For example, Alti (2006) shows for IPO leverage that the impact of market timing completely vanishes within two years.
As there is no consensus on measuring mispricing, we resort to the most practical measure in our setting. It should be a measure that avoids small sample problems and is sensitive to time-varying misvaluation. With regard to the latter concern, stock momentum is not only a relatively good predictor of future returns but is also shown to be much more mean-reverting than BM or VM (Chen and Dong, 2001). Thus, in conjunction with a time sensitive asset pricing model that predicts changes in fundamental values, the remaining bidder stock momentum captures abnormal valuation changes that cannot be explained by the asset pricing model. Of course, we are aware of the inherent joint hypothesis problem that any predictability pattern we find may not reflect market inefficiency, but flaws in our asset pricing model.
To estimate fundamental asset prices for large samples, we use the arbitrage pricing model (APM) of Chen, Roll et al. (1986). The APM is based on the notion that stock prices reflect all available information and that changes are due to exogenous shocks or ‘innovations’ in underlying factors such as inflation, industrial production, oil prices, risk premiums, and spreads. As the APM of Chen, Roll et al. (1986) predicts asset prices based on changes in macroeconomic variables, data availability is less of a concern than with residual income models that are used to compute VM proxies. Compared to statistically inferred but less interpretable factors from a factor analysis, the use of macroeconomic variables does not compromise the predictive ability of the model (Chen and Jordan, 1993). In fact, an advantage of factors with an economic meaning is that Chen, Roll's et al. (1986) specification of the APM corresponds remarkably well with a number of variables that prior studies identified as determinants for mergers. In line with the economic shock hypothesis for merger waves our underlying asset pricing model includes changes in term spread as shocks in capital liquidity (Harford, 2005), supply shocks in oil prices (Mitchell and Mulherin, 1996), and overall market return as market momentum (Rosen, 2006), but also as a second proxy for capital liquidity.

We use the same set of variables as in the arbitrage-pricing framework of Chen, Roll et al. (1986) and compute expected and unexpected changes of these variables by exploiting serial dependencies. The Box-Pierce statistic can reject its null hypothesis that the series of macro-economic variables is white noise in the case of changes in risk premiums, inflation, output, and oil prices. Consequently, innovations in these time series can be partly anticipated. Using partial autocorrelation functions, we can identify the order of AR(p) processes for every time series and predict innovations based on past observations. Unpredicted innovations are defined as actual values minus expected values conditional on previous knowledge.
Accordingly, we compute the following macroeconomic variables: unexpected changes in oil price (u_oil), unexpected changes in industry production (u_ip), and unexpected term structure (u_ts), which is defined as spread, namely the difference between ten-year government bonds and the three-month Treasury bill rate. To determine predicted and unexpected inflation rates (p_i, u_i), we use the consumption price index. The unexpected risk premium (u_rp) is the difference between the average yield of Aaa ranked (rated by Moody’s) corporate bonds and Baa ranked corporate bonds. To account for a general upward trend of the stock market that might trigger more stock mergers, we insert the market return (ret_mkt), which refers to the S&P 500 index.

In addition to these economic shock variables, we also compute several firm specific variables that could be of interest, as they might influence merger behavior. Following Manne (1965) and the so-called Q-theory of mergers (Jovanovic and Rousseau, 2002), firms with high Tobin’s Q signal superior management performance and growth prospects, which make it possible to acquire and turn-around less successful targets. In such a market for corporate control, ceteris paribus higher returns lead to mergers, simply because they are a symptom of comparative advantage, but not of overvaluation. Accordingly, we include book-to-market (BM), which is often used as a proxy for Tobin’s Q and for expected growth or managerial effectiveness. Certainly, we cannot exclude that BM also captures some effects of misvaluation. However, if BM filters out information about growth, then residual effects that may be captured by bidder momentum (ret_acq) are likely to be not related to growth, which is our primary intent at this point. Moreover, if we find bidder momentum to be significant, then this is an overly stringent test, because controlling for BM is likely to remove part of the misvaluation effect that we seek to measure.
 As collinearity between the two variables does not bias the estimation (Wooldridge, 2003), we therefore rather accept that the influence of misvaluation is (falsely) inferred as statistically insignificant, than risk a possible bias due to omitted variables (e.g. related to growth).
As we analyze mergers by means of payments, bidders’ cash flow also is a variable of interest. Companies with high cash flows could use internal sources of finance to conduct more acquisitions, which is in line with Jensen and Ruback's (1983) free cash flow hypothesis. We therefore control for cash flow as a percentage of total book value of assets (CF). Since economies of scale and market power might drive mergers, acquirers’ market capitalization (SIZE) serves as a proxy of size and related benefits.

To capture any other unobserved firm-specific characteristics, we incorporate fixed effects for each acquirer. However, we found that company specific fixed effects did not improve our results, as the most relevant cross-sectional differences stem from rotations concerning merger activity among industries. We therefore report our results without firm-specific effects, but include sector-specific fixed effects at the three-digit SIC level.

2.2. Announcement-period returns

Ang and Cheng (2003) show that, once the pre-merger wealth effects of overvaluation are taken into account, the long-run wealth effects of overvalued stock acquirers are not necessarily lower than those of similarly overvalued but non-acquiring control firms.
 Thus, when we incorporate pre-merger bidder momentum into our first-stage estimation, long-run abnormal returns might not enable us to trace the effects of mispricing anymore. Following Dong, Hirshleifer et al. (2006), we therefore focus on the market’s immediate reaction and compute the short-term cumulative abnormal return (CAR) of the bidder around the announcement of the merger. We use standard event study procedures (Brown and Warner, 1985) to calculate market model abnormal returns with the S&P500 index and an estimation interval from -200 to -40 days before the event. Daily return data (closing prices) are taken from Thomson Datastream. For robustness, we use different observation windows to estimate acquirers’ abnormal returns. CAR(-5,+5) denotes a 11-day observation window around the announcement, CAR(-2,+2) is associated with the five-day window surrounding the event, and CAR(-1,0) is the abnormal return on the announcement day only.
2.3. Sample and descriptive statistics
Our merger sample contains successful acquisition announcements from Thomson’s SDC Mergers and Acquisitions Database. The sample of acquisitions meets the following criteria: (1) the acquisition is announced from 1981 to 2003. (2) Acquirers hold less than 50% of target shares at announcement and more than 50% after consummation. (3) The deal value is equal to or greater than $1 million. (4) Acquirers and targets are U.S. public firms, either independent or publicly quoted subsidiaries. (5) Acquirers did not announce a self-tender or any other kind of repurchase. (6) Acquirers have Standard Industrial Classification (SIC) codes outside the ranges 9111-9999 (public administration; unspecified) and 6000-6999 (financials).
As explained in the previous subsection, we compute several firm-specific and macroeconomic variables, which are included in the sample. Accounting data and stock data is available from Thomson Worldscope and Thomson Datastream respectively. For the economic data we use data provided by the NBER. To construct a panel, we retrieve monthly data for all bidders and for all economic variables for the period from 1981 to 2003. After deleting the cases for which not all data were available, the final sample consists of 6991 mergers. To illustrate our explanatory variables, Table I reports the mean and standard deviations (in parentheses) of firm characteristics and macroeconomic shocks for four-year sub periods. Table II reports the pair wise correlation coefficients of macroeconomic shocks and firm characteristics. The coefficients are very low; thus, multicollinearity is not present.
Table III reports equally weighted (EW) and value-weighted (VW) abnormal returns for the full sample and for different methods of payment. While the equally weighted (EW) CARs are not significantly different from zero, the value-weighted (VW) abnormal returns are significantly negative. When we differentiate between the means of payments, bidders’ CARs of stock (cash) mergers are significantly negative (non-negative). These results generally correspond to prior studies with regard to both the effects of means of payment (Andrade, Mitchell et al., 2001) and the negative impact of bigger deals in the VW measure (Moeller, Schlingemann et al., 2005). Thus, we are not concerned that our data substantially differ from previously published analysis.
3. Analysis and results
3.1. First stage: bidder momentum and merger activity
In line with prior research at a more aggregated level (see Harford, 2005), we model the probability to merge with panel logit models. We study merger decisions (mit) of individual firms (indexed i) on a monthly basis (indexed t). The dependent in Equation 1 is an indicator variable that takes the value one if the firm i announced a bid for a target in month t, otherwise zero. For robustness, we also used quarterly data, but the results of our analyses did not change qualitatively.
 The panel logit model takes the following form.
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The main explanatory variable is bidder momentum (ret_acq). As the remaining right-hand side variables are constructed to filter out fundamental values, growth opportunities, and other firm specific merger determinants, we interpret ret_acq as bidder momentum. To control for macroeconomic shocks, as specified by our APM, we insert expected inflation (p_i), which is related to current nominal interest rates, unexpected shocks in inflation (u_i), term spread (u_ts), risk premiums (u_rp), industrial production (u_ip), and oil prices (u_oil). Further, we control for the general trend of market returns (ret_mkt), and for several firm-specific characteristics, like market capitalization (SIZE), cash flow relative to total assets (CF), and book-to-market ratios (BM).
 As mentioned in the preceding section, bidder-specific fixed effects do not improve our results and, in the long run, even industry effects are less relevant for our panel logit models. Nevertheless, based on three-digit SIC codes, we account for differences across sectors labeled j.
Note that all explanatory variables are lagged by one month to ensure weak exogeneity. By construction, macroeconomic shocks are weakly exogenous and predictions are based on the information set in the previous month. Since merger activity exhibits a pronounced time pattern, it is helpful to decompose the analysis of market driven mergers into several subperiods. While Dong, Hirshleifer et al. (2006) study two subperiods, namely 1978-1989 and 1990-2000, our sample is large enough to estimated shorter subperiods. Several unreported estimations show that the optimal subperiod length, which allows for enough observations within a sufficient amount of subperiods, is about 48 months (four years). Next to an aggregate estimation over the complete sample, we therefore also estimate the panel logit model for six subperiods from 1981-2003.
We start our analysis with the question whether mergers are endogenous, and whether bidder momentum triggered mergers. Column 1 in Table IV reports the results for all mergers across all years regardless of the way of financing. We find a positive and significant impact of bidder momentum, i.e. of bidders’ past returns (acq_ret), after controlling for book-to-market ratio, cash flow, and size, all of which show significant influences in the expected directions. This indicates support for the misvaluation hypothesis, although the apparent impact of BM also corroborates more neoclassical growth explanations. Interestingly, market returns do not predict merger activity over the whole period, which corroborates our choice of a firm-level analysis and suggests that aggregate, cross-sectional inference of past returns, e.g. at industry level, is limited. With regard to macroeconomic shock variables, predicted inflation as well as unexpected inflation, term spread, and oil prices are significant for the whole sample period, while the effects of unexpected changes in risk premiums seem to be limited to individual subperiods. By and large this supports the hypotheses of Mitchell and Mulherin (1996) and Harford (2005) that i.a. supply shocks and capital liquidity shocks influence merger activity.
Interestingly, although we found evidence for market driven mergers, the effect of bidder momentum is not time consistent. As reported in Table IV for different sub periods, only firm size is a consistent predictor of merger activity, while the influence of bidder momentum can only be observed from 1997 onwards, at a 5% significance level (and from 1993 at a 10% level). To exclude the possibility that this result is driven by our choice of fixed subperiods, we also compute rolling regressions of four-year windows. Figure 1 depicts the development of the 95% confidence interval for the corresponding coefficients of bidder momentum. As these more detailed results show, the effect of bidder momentum becomes significant in 1996, peaks in 1998, and then declines to insignificance at the end of 2003. Unreported rolling coefficients of the other variables are similarly robust when compared qualitatively to the findings in Table IV.
Consequently, the impact of bidder momentum on mergers coincides with the last merger wave, which was characterized by a high number of stock-mergers. This is a first indication that the impact of bidder momentum may be tied to stock as a means of payment. We therefore rerun the panel logit on pure cash mergers (Table V) and then only on transactions that involve stock (Table VI). We do not find any impact of bidder momentum on the probability of cash mergers (Table V), but a significant and strong influence of past acquirers’ returns on stock mergers from 1989 to 2000 (Table VI).
 Again, as found in the previous section, the influence of bidder momentum is primarily firm-specific, because market returns hardly affect stock mergers (exception 1993-1996 in Table VI) or cash mergers (exception 1989-1992 in Table V).
The results presented in Tables V and VI suggest that the motives to merge differ fundamentally between cash and stock mergers. In fact, across all years, firm-specific predictors of cash mergers are – besides size –  book-to-market and cash flow (Table V, Column 1), while bidder momentum is (except size) the only firm-specific predictor of stock mergers (Table VI, Column 1). It seems that the more neoclassical growth proxy BM better explains cash mergers, while bidder momentum almost exclusively predicts stock mergers. Interestingly, a closer inspection of the subperiods in Tables V and VI reveals that the impact of both motives to merge, BM and bidder momentum, coincides around the peak of the last merger wave from 1997 to 2000, each for its respective method of payment.
3.2. Second stage: merger probability and market reaction

While an external shock may influence merger performance within or across industries, we do not expect to detect significant differences between cash and stock mergers. In the absence of misvaluation, an economic shock should lead to similar reactions on cash and stock merger announcements, mainly determined by the general nature of the exogenous influence. In contrast, mergers that are endogenously determined by bidder momentum are likely to produce distinct differences in abnormal returns, because the decision about the means of payment is at least partially related to the motivation to merge. Thus, for stock mergers in particular, we would expect to see significantly lower announcement returns in the second stage regression when bidder momentum affected the prediction of the merger in the first stage. However, for cash mergers we do not expect to observe such a relation.
To test this hypothesis, we use the panel logit model explained above to predict the merger probability of each firm in our sample. As Figure 2 shows, our estimated merger probabilities predict a similar development than the actual merger activity, presented in Figure 3, with a noticeable increase during the merger wave of the 1990s. Interestingly, our predicted values remain on a fairly high level even after the number of actual mergers declined in 2001-2003, suggesting that the sharp reduction in real merger activity in this period might have partially been an overcorrection.
In a second step, we use these predicted merger probabilities, which are inter alia estimated using bidder momentum, as an explanatory variable for the observed short-term market reaction to merger announcements. Due to the lower number of observations and the fact that CARs are not defined for calendar times, we use one pooled dataset for the whole period. Equation 2 specifies the regression model where the bidder’s CAR is explained by the first-stage merger probability (MRG_PROB), book-to-market (BM), cash flow (CF) and relative size (RS), defined as deal value divided by acquirers’ market capitalizations. Further, we also control for industry-specific effects (3-digit SIC level), which are not relevant for explaining CARs.
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Table VII reports the OLS regression results for eleven- ((1=-5; (2=5), five- ((1=-2; (2=2) and one-day ((1=-1; (2=0) CARs of stock merger announcements. As expected, the predicted merger probability has a significantly negative effect on the abnormal announcement returns. This applies to all three CAR observation windows. In contrast, the market reaction to cash mergers is unrelated to the probability to merge for all three CARs, clearly indicating that the announcement prompts no correction of previous bidder momentum (see Table VIII).
Based on Equation 2, we can assess the economic relevance of endogeneity for measuring merger performance in the case of stock mergers. The 95% confidence interval of CAR(-5,+5) is in the range from –3.3373 and 0.2554. Yet, the 95% confidence interval of fitted values of CAR(-5,+5) is considerably smaller, namely from –0.0127 to 0.0122. Hence, controlling for endogeneity, which is mainly due to prior bidder momentum, uncovers that the lower market reaction is mainly caused by past misvaluation.

4. Conclusion

Bidder momentum, namely unexplained high acquirers’ stock returns prior to merger announcements, predict stock mergers, and hence show that overvaluation of acquirers triggers merger decisions. In contrast, bidder momentum fails to explain stock mergers; accordingly, we confirm the RKV model. This finding alone, however, could also support the SV model – but based on analyzing cumulated abnormal returns, we show that predictable mergers driven by bidder momentum exhibit negative announcement effects. Consequently, investors realize that acquirers were overvalued before the merger announcement and they correct their mistake by adjusting market values downwards. 

In addition, we show that the impact of endogenous merger events on cumulated abnormal returns is considerably high suggesting that endogeneity biases the results of standard event studies heavily. Henceforth, embedding endogeneity of merger events into event studies seems to be crucial to measure announcement effects correctly. This finding supports previous results of Schultz (2003) and Viswanathan and Wei (2004). In fact, the commonly perceived negative market response after stock merger can be explained to a large extent by overvaluation of acquirers prior to announcements.
Table I. Descriptive statistics for all variables
We report means and standard deviations (in parentheses) for different sub periods.

	
	1981-1984
	1985-1988
	1989-1992
	1993-1996
	1997-2000
	2001-2003

	BM
	0.6086

(4.7442)
	0.4281

(3.3179)
	0.3463

(3.2504)
	0.3385

(3.3596)
	0.4673

(5.4952)
	4.2232

(313.3394)

	SIZE
	820.069
(3454.68)
	1345.849

(3941.43)
	2270.819

(9171.95)
	3909.833

(14597.94)
	6068.335

(21356.10)
	6448.534

(22316.12)

	CF
	0.1084

(0.0879)
	0.1048

(0.1027)
	0.0884

(0.1199)
	0.0833

(0.1428)
	0.0272

(1.3470)
	0.0134

(1.0100)

	p_i
	0.0057

(0.0029)
	0.0028

(0.0010)
	0.0035

(0.0010)
	0.0024

(0.0004)
	0.0021

(0.0007)
	0.0019

(0.0010)

	u_ts

	-0.5849

(5.2666)
	-0.0310

(0.1412)
	0.0795

(0.4145)
	-0.0195

(0.1585)
	0.4463

(2.4419)
	-0.0660

(0.2591)

	u_rp

	0.0077

(0.1170)
	-0.0047

(0.0698)
	-0.0052

(0.0589)
	-0.0038

(0.0573)
	0.0031

(0.0721)
	0.0059

(0.1051)

	u_i

	0.0000

(0.0026)
	0.0000

(0.0019)
	0.0000

(0.0019)
	0.0000

(0.0012)
	-0.0002

(0.0018)
	-0.0003

(0.0024)

	u_ip

	-0.0007

(0.0080)
	0.0001

(0.0049)
	-0.0009

(0.0055)
	0.0006

(0.0049)
	0.0004

(0.0050)
	-0.0014

(0.0043)

	u_oil

	0.0050

(0.0302)
	-0.0125

(0.0699)
	-0.0015

(0.0774)
	0.0039

(0.0554)
	-0.0027

(0.0874)
	0.0021

(0.0725)


Table II. Correlation matrix of macroeconomic variables and firm characteristics

	
	p_i
	u_ts
	u_rp
	u_i
	u_ip
	u_oil
	ret_acq
	ret_mkt
	BM
	SIZE
	CF

	p_i
	1.0000
	
	
	
	
	
	
	
	
	
	

	u_ts
	-0.0846
	1.0000
	
	
	
	
	
	
	
	
	

	u_rp
	0.0618
	0.0184
	1.0000
	
	
	
	
	
	
	
	

	u_i
	-0.1330
	-0.0047
	-0.1062
	1.0000
	
	
	
	
	
	
	

	u_ip
	-0.1647
	-0.0965
	-0.0890
	0.0779
	1.0000
	
	
	
	
	
	

	u_oil
	-0.0329
	-0.0191
	-0.0400
	0.3100
	-0.0158
	1.0000
	
	
	
	
	

	ret_acq
	0.0049
	-0.0426
	0.0032
	-0.0216
	0.0587
	0.0064
	1.0000
	
	
	
	

	ret_mkt
	-0.0595
	0.0138
	-0.1340
	-0.1039
	-0.0025
	-0.1284
	-0.0196
	1.0000
	
	
	

	BM
	-0.0025
	-0.0002
	0.0004
	0.0009
	-0.0011
	0.0020
	-0.0039
	-0.0037
	1.0000
	
	

	SIZE
	-0.0792
	0.0123
	-0.0027
	0.0000
	0.0074
	0.0022
	0.0268
	-0.0008
	-0.0029
	1.0000
	

	CF
	0.0192
	-0.0059
	-0.0036
	-0.0003
	0.0034
	-0.0030
	0.0166
	0.0080
	-0.4018
	0.0400
	1.0000


Table III. Abnormal acquirer returns and method of payment

	Variable
	Weight
	Payment
	Mean
	Std. Err.
	95% Conf. Interval

	CAR(-1,0)
	EW
	ANY
	0.0020
	0.0013
	-0.0005
	0.0045

	CAR(-2,2)
	EW
	ANY
	0.0018
	0.0056
	-0.0092
	0.0128

	CAR(-5,5)
	EW
	ANY
	-0.0041
	0.0104
	-0.0245
	0.0162

	CAR(-1,0)
	VW
	ANY
	-0.0048***
	0.0005
	-0.0058
	-0.0038

	CAR(-2,2)
	VW
	ANY
	-0.0076***
	0.0010
	-0.0095
	-0.0057

	CAR(-5,5)
	VW
	ANY
	-0.0153***
	0.0014
	-0.0181
	-0.0126

	
	
	
	
	
	
	

	CAR(-1,0)
	EW
	STOCK
	-0.0066***
	0.0026
	-0.0116
	-0.0015

	CAR(-1,0)
	EW
	CASH
	0.0052***
	0.0019
	0.0015
	0.0090

	CAR(-1,0)
	VW
	STOCK
	-0.0110***
	0.0013
	-0.0135
	-0.0085

	CAR(-1,0)
	VW
	CASH
	-0.0010
	0.0005
	-0.0019
	0.0000


TableIV. Panel logit models for all mergers (coefficients and p-values)

	
	All years
	1981-1984
	1985-1988
	1989-1992
	1993-1996
	1997-2000
	2001-2003

	ret_acq t-1
	0.3160***
	-0.2698
	-0.2208
	0.2094
	0.3693*
	0.3863***
	0.3370***

	
	(0.000)
	(0.645)
	(0.552)
	(0.505)
	(0.067)
	(0.000)
	(0.006)

	ret_mkt t-1
	0.2845
	-1.2035
	-2.2457**
	5.8171***
	0.7969
	0.3723
	1.1741*

	
	(0.375)
	(0.507)
	(0.033)
	(0.000)
	(0.536)
	(0.466)
	(0.058)

	BMt-1
	-0.0213***
	0.017**
	-0.0113
	-0.0076
	-0.0187
	-0.0449***
	-0.0111

	
	(0.000)
	(0.039)
	(0.589)
	(0.630)
	(0.202)
	(0.003)
	(0.180)

	SIZEt-1
	0.1374***
	0.273***
	0.3633***
	0.2033***
	0.0942***
	0.1009***
	0.1021***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	CFt-1
	0.1984***
	0.5054
	-0.3957
	-0.1689
	0.8506***
	0.5141***
	0.1369**

	
	(0.000)
	(0.156)
	(0.447)
	(0.560)
	(0.000)
	(0.000)
	(0.011)

	p_i
	-198.446***
	-196.043***
	-57.1813
	-2.247
	141.0657*
	-51.1138
	55.3421

	
	(0.000)
	(0.000)
	(0.170)
	(0.956)
	(0.087)
	(0.103)
	(0.153)

	u_ts
	0.0347***
	0.0236
	-0.8584**
	-0.0074
	0.1457
	0.015*
	0.0735

	
	(0.000)
	(0.253)
	(0.021)
	(0.933)
	(0.372)
	(0.066)
	(0.533)

	u_rp
	0.2004
	-0.6765
	-1.3158**
	0.8522
	0.3203
	0.1834
	0.5599**

	
	(0.158)
	(0.220)
	(0.039)
	(0.167)
	(0.481)
	(0.497)
	(0.037)

	u_i
	-17.3846***
	18.8491
	37.3745
	32.3756
	34.5916
	7.1513
	9.8207

	
	(0.008)
	(0.442)
	(0.180)
	(0.156)
	(0.164)
	(0.562)
	(0.490)

	u_ip
	-3.4634
	-1.0522
	-13.9241
	5.0023
	-0.9812
	1.1065
	-3.3658

	
	(0.124)
	(0.895)
	(0.118)
	(0.479)
	(0.853)
	(0.782)
	(0.685)

	u_oil
	0.2971*
	-1.5844
	-0.2471
	0.5657
	0.1625
	0.4023*
	1.288***

	
	(0.079)
	(0.638)
	(0.737)
	(0.335)
	(0.734)
	(0.076)
	(0.005)

	constant
	-4.8172***
	-6.1878***
	-6.9517***
	-6.0873***
	-5.4129***
	-4.679***
	-4.9782***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	aic
	82501
	4001
	7069
	9406
	18543
	27793
	15090

	bic
	82638
	4111
	7180
	9520
	18662
	27913
	15204

	N
	650287
	73105
	77240
	94770
	139594
	166257
	97499


Table V. Panel logit models for cash mergers (coefficients and p-values)

	
	All years
	1981-1984
	1985-1988
	1989-1992
	1993-1996
	1997-2000
	2001-2003

	ret_acq t-1
	0.1403
	-2.6802
	-0.2591
	-0.1221
	0.2644
	0.1943
	0.2184

	
	(0.133)
	(0.150)
	(0.547)
	(0.753)
	(0.306)
	(0.176)
	(0.148)

	ret_mkt t-1
	-0.1538
	2.2521
	-2.137*
	6.0944***
	-2.8237*
	-0.2673
	1.1572

	
	(0.706)
	(0.746)
	(0.082)
	(0.002)
	(0.078)
	(0.689)
	(0.129)

	BMt-1
	-0.052***
	-0.3328
	-0.0031
	-0.037
	-0.0101
	-0.0557**
	-0.2303**

	
	(0.000)
	(0.661)
	(0.861)
	(0.358)
	(0.457)
	(0.016)
	(0.018)

	SIZEt-1
	0.1603***
	0.5706***
	0.3883***
	0.2209***
	0.112***
	0.1113***
	0.1298***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	CFt-1
	0.2497***
	-1.4178
	-0.6083
	-0.091
	1.1988***
	0.6461***
	0.1884***

	
	(0.000)
	(0.674)
	(0.318)
	(0.823)
	(0.000)
	(0.000)
	(0.000)

	p_i
	-227.686***
	70.6085
	-125.460***
	45.6153
	310.160***
	-136.297***
	73.8904

	
	(0.000)
	(0.423)
	(0.007)
	(0.353)
	(0.003)
	(0.001)
	(0.120)

	u_ts
	0.0240**
	0.0239
	-1.1401***
	0.0619
	0.0399
	0.0120
	0.0805

	
	(0.012)
	(0.707)
	(0.009)
	(0.548)
	(0.849)
	(0.286)
	(0.568)

	u_rp
	-0.0527
	-4.2921**
	-1.1685
	0.3442
	0.1142
	-0.0702
	0.116

	
	(0.775)
	(0.044)
	(0.112)
	(0.651)
	(0.840)
	(0.844)
	(0.745)

	u_i
	-27.4053***
	-5.3067
	47.4418
	41.1306
	38.0901
	-3.7876
	-7.254

	
	(0.001)
	(0.952)
	(0.131)
	(0.126)
	(0.226)
	(0.817)
	(0.674)

	u_ip
	-7.9318***
	-12.9763
	-12.9724
	1.4375
	-0.2176
	0.5447
	-4.3341

	
	(0.006)
	(0.680)
	(0.206)
	(0.865)
	(0.974)
	(0.916)
	(0.672)

	u_oil
	0.4448**
	-10.8033
	-0.3391
	0.3993
	0.4462
	0.4644
	2.0444***

	
	(0.038)
	(0.323)
	(0.686)
	(0.569)
	(0.457)
	(0.115)
	(0.000)

	constant
	-5.3947***
	-12.058***
	-7.2114***
	-6.7626***
	-6.4045***
	-5.129***
	-5.6078***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	aic
	54897
	368
	5576
	6911
	12692
	17775
	10825

	bic
	55034
	479
	5687
	7024
	12810
	17896
	10939

	N
	650287
	73105
	77240
	94770
	139594
	166257
	97499


TableVI. Panel logit models for stock mergers (coefficients and p-values)

	
	All years
	1981-1984
	1985-1988
	1989-1992
	1993-1996
	1997-2000
	2001-2003

	ret_acq t-1
	0.6685***
	2.8484
	-0.1465
	1.0350**
	0.8331**
	0.7017***
	0.4555*

	
	(0.000)
	(0.133)
	(0.876)
	(0.016)
	(0.018)
	(0.000)
	(0.060)

	ret_mkt t-1
	0.9800
	4.3505
	-3.8346
	-1.1996
	6.7595***
	1.707*
	0.8572

	
	(0.134)
	(0.694)
	(0.105)
	(0.765)
	(0.007)
	(0.068)
	(0.508)

	BMt-1
	-0.017
	-0.7843
	-0.1111
	0.0123
	-0.0454
	-0.0832*
	-0.0009

	
	(0.104)
	(0.658)
	(0.552)
	(0.447)
	(0.344)
	(0.050)
	(0.806)

	SIZEt-1
	0.1175***
	0.4945**
	0.3141***
	0.2125***
	0.0783***
	0.1017***
	0.0409*

	
	(0.000)
	(0.041)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.055)

	CFt-1
	-0.0088
	1.1115
	-0.1912
	-0.2914
	0.3096
	0.0441
	-0.0052

	
	(0.772)
	(0.232)
	(0.883)
	(0.560)
	(0.449)
	(0.732)
	(0.944)

	p_i
	-281.509***
	-290.482
	252.0876**
	-61.6829
	-227.277
	51.2023
	12.7655

	
	(0.000)
	(0.248)
	(0.046)
	(0.515)
	(0.146)
	(0.359)
	(0.876)

	u_ts
	0.086***
	0.0609
	0.1644
	-0.2548
	0.3203
	0.0349***
	-0.1201

	
	(0.000)
	(0.869)
	(0.855)
	(0.259)
	(0.291)
	(0.008)
	(0.638)

	u_rp
	0.754***
	0.1071
	-1.1534
	0.9793
	0.9147
	0.7238
	1.3299***

	
	(0.004)
	(0.979)
	(0.482)
	(0.487)
	(0.306)
	(0.135)
	(0.007)

	u_i
	-15.2214
	-108.173
	-66.9928
	14.8433
	4.038
	42.2411*
	52.8809*

	
	(0.261)
	(0.547)
	(0.396)
	(0.793)
	(0.932)
	(0.053)
	(0.088)

	u_ip
	2.2608
	-41.0472
	5.0243
	4.8296
	7.0639
	0.8772
	11.7572

	
	(0.623)
	(0.524)
	(0.829)
	(0.771)
	(0.480)
	(0.906)
	(0.498)

	u_oil
	0.0529
	14.3229
	0.1084
	-0.598
	-0.0421
	0.1366
	-0.6559

	
	(0.878)
	(0.445)
	(0.957)
	(0.662)
	(0.964)
	(0.744)
	(0.513)

	constant
	-5.9356***
	-11.2543***
	-9.4236***
	-7.5591***
	-5.7792***
	-6.1291***
	-5.9972***

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	aic
	24966
	157
	1417
	2251
	6201
	10222
	4306

	bic
	25103
	268
	1528
	2365
	6319
	10343
	4420

	N
	650287
	73105
	77240
	94770
	139594
	166257
	97499


Table VII. CAR as dependent variable: stock mergers

	
	coefficient
	std dev
	t-value
	p-value
	95% Conf. Int.

	CAR(-5,5)
	
	
	
	
	

	MRG_PROB
	-2.822***
	0.7062
	-4.00
	0.000
	-4.2074
	-1.4367

	BM
	-0.0035**
	0.0017
	-2.04
	0.041
	-0.0069
	-0.0001

	RS
	-0.0358
	0.0244
	-1.47
	0.143
	-0.0838
	0.0121

	CF
	-0.009***
	0.0015
	-6.75
	0.000
	-0.0127
	-0.0070

	constant
	0.0198*
	0.0102
	1.94
	0.053
	-0.0002
	0.0398

	
	N=1662;R2=0.01
	
	
	
	

	CAR(-2,2)
	
	
	
	
	

	MRG_PROB
	-2.774***
	0.5320
	-5.21
	0.000
	-3.8175
	-1.7304

	BM
	-0.0018
	0.0013
	-1.37
	0.171
	-0.0043
	0.0008

	RS
	-0.0205
	0.0184
	-1.12
	0.265
	-0.0566
	0.0156

	CF
	-0.009***
	0.0011
	-8.58
	0.000
	-0.0115
	-0.0073

	constant
	0.0165**
	0.0077
	2.14
	0.032
	0.0014
	0.0315

	
	N=1662; R2=0.05
	
	
	
	

	CAR(-1,0)
	
	
	
	
	

	MRG_PROB
	-2.202***
	0.3214
	-6.85
	0.000
	-2.8331
	-1.5724

	BM
	-0.002***
	0.0008
	-2.73
	0.006
	-0.0037
	-0.0006

	RS
	0.0296
	0.0111
	2.66
	0.008
	0.0078
	0.0514

	CF
	-0.005***
	0.0007
	-7.53
	0.000
	-0.0063
	-0.0037

	constant
	0.0138***
	0.0046
	2.97
	0.003
	0.0047
	0.0229

	
	N=1662; R2=0.02
	
	
	
	


Table VIII. CAR as dependent variable: cash mergers

	
	coefficient
	std dev
	t-value
	p-value
	95% Conf. Int.

	CAR(-5,5)
	
	
	
	
	

	MRG_PROB
	0.3894
	3.3926
	0.11
	0.909
	-6.2623
	7.0412

	BM
	0.0028
	0.0106
	0.26
	0.795
	-0.0181
	0.0236

	RS
	0.4292**
	0.1902
	2.26
	0.024
	0.0562
	0.8021

	CF
	0.0089
	0.0071
	1.24
	0.214
	-0.0051
	0.0229

	constant
	-0.0256
	0.0464
	-0.55
	0.581
	-0.1165
	0.0653

	
	N=3710; R2=0.01
	
	
	
	

	CAR(-2,2)
	
	
	
	
	

	MRG_PROB
	0.5294
	1.8028
	0.29
	0.769
	-3.0052
	4.0640

	BM
	0.0014
	0.0056
	0.25
	0.804
	-0.0097
	0.0125

	RS
	0.2366**
	0.1011
	2.34
	0.019
	0.0384
	0.4348

	CF
	0.0064*
	0.0038
	1.70
	0.089
	-0.0010
	0.0139

	constant
	-0.0080
	0.0246
	-0.32
	0.746
	-0.0563
	0.0403

	
	N=3710; R2=0.01
	
	
	
	

	CAR(-1,0)
	
	
	
	
	

	MRG_PROB
	-0.0282
	0.3590
	-0.08
	0.937
	-0.7322
	0.6757

	BM
	0.0008
	0.0011
	0.74
	0.459
	-0.0014
	0.0030

	RS
	0.0153
	0.0201
	0.76
	0.448
	-0.0242
	0.0547

	CF
	0.0017**
	0.0008
	2.21
	0.027
	0.0002
	0.0031

	constant
	0.0086*
	0.0049
	1.76
	0.078
	-0.0010
	0.0183

	
	N=3710; R2=0.02
	
	
	
	


Figure 1. Rolling regression for all mergers
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Figure 2. Predicted probability to merge
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Figure 3. Number of mergers on a monthly basis from 1980 to 2003.
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� Hence, both time series are non-stationary and have to be either used in first differences, which reduces the degree of information, or incorporated into a cointegration framework, which is commonly not done.


� This stickiness of BM underlines the non-stationary nature of the time series.


� Note that all macroeconomic variables are first-differenced (in the case of the market index, oil prices and industrial production we calculated log-returns) to ensure their stationarity.


� This argumentation follows � ADDIN EN.CITE <EndNote><Cite ExcludeYear="1"><Author>Dong</Author><record><rec-number>5782</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Sanjai Bhagat</author><author>Ming Dong</author><author>David Hirshleifer</author><author>Robert Noah</author></authors></contributors><titles><title>Do Tender Offers Create Value? New Methods and Evidence</title><secondary-title>Journal of Financial Economics</secondary-title></titles><periodical><full-title>Journal of Financial Economics</full-title></periodical><pages>3-60</pages><volume>76</volume><keywords><keyword>Utz</keyword></keywords><dates><year>2005</year></dates><label>bhagdohino05</label><urls></urls></record></Cite></EndNote>�Bhagat and Dong, et al. (2005)�, who extensively discuss the issue of BM as a measure of growth in combination with variables of misvaluation.


� We also used sales as proxy and relative figures, like sales divided by the average sales in the respective industry. These alternative measures exhibited similar coefficients and are highly correlated.


� In the long run, the rotations among industries also cancel out. Thus, even the industry effects turn out to be of little relevance for our panel logit models.


� In fact, using BM as an overvaluation proxy, � ADDIN EN.CITE <EndNote><Cite ExcludeYear="1"><Author>Ang</Author><Year>2003</Year><RecNum>5867</RecNum><record><rec-number>5867</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>James S Ang</author><author>Yingmei Cheng</author></authors></contributors><titles><title>Direct evidence on the market-driven acquisitions theory</title><secondary-title>The Journal of Financial Research</secondary-title></titles><periodical><full-title>The Journal of Financial Research</full-title></periodical><pages>199–216</pages><volume>XXIX</volume><number>2</number><keywords><keyword>paper</keyword></keywords><dates><year>2003</year></dates><urls></urls></record></Cite></EndNote>�Ang and Cheng (2003)� show that a subsample of stock acquirers, whose overvaluation is greater than their targets’ premium adjusted overvaluation, are able to realize long-run wealth gains.


� All unreported analyses are available from the authors.


� For a more detailed explanation and motivation of the variables employed, see the preceding section.


� As bidder momentum has no negative effect on cash mergers, bidder momentum does not merely lead to a substitution effect within methods of payment, but seems to positively affect total merger activity.
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