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Abstract: We adopt a model-free measure of long-run abnormal returns, the subsequent earnings 

announcement-period abnormal returns, to examine the price efficiency of acquirer stocks involved 

in mergers and acquisitions. We find strong evidence of both overreaction and underreaction.  First, 

the market underreacts to acquirer valuation information.  Overvalued acquirers earn lower returns 

at the announcement period as well as during the long-run period following the announcement.  

Second, in deals involving public targets, the market underreacts to stock payment information, as 

both announcement-period abnormal returns and long-run returns are lower when stock is used to 

pay for acquiring public targets; in private deals, the market overreacts to stock payment 

information, as announcement-period abnormal returns are higher if stock is paid for private targets 

but the long-run returns are significantly lower.  There is also evidence that the market incorporates 

information regarding asset relatedness mostly over the longer term. The overall evidence suggests 

that acquirers are not efficiently priced at the announcement period.  
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1. Introduction 

The causes and consequences of mergers and acquisitions (M&A) transactions have been 

extensively investigated in the finance literature. In many of these studies, researchers rely on price 
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efficiency to interpret these implications.
1
 That is, the price changes during the announcement 

period reflect the influences of the economic causes and the expected consequences of the M&A 

transactions. Recent studies, however, indicate that the stock prices of acquirer and target firms are 

affected by non-fundamental factors such as reference prices or investor sentiment, among others.
2
 

To address the possibility that merger firm stocks, especially the acquirer stocks are not efficiently 

priced, researchers propose to examine the long-run stock returns over a period following the 

announcement or completion dates, mainly relying on two approaches: The Buy-and-Hold 

Abnormal Returns (BHAR) and the Calendar Time Portfolio Returns (CTPR).  

While the two approaches have their own advantages and drawbacks, both suffer from the bad-

model problem (Fama, 1970, 1998).
3
 To address this problem, we propose a model-free approach to 

testing price efficiency of acquirer firms following the announcement. Our approach examines the 

subsequent earnings announcement-period abnormal returns, or SubEAR. This approach is 

motivated by the anomalies literature. The central premise applied to the context of acquirers 

involved in M&A events is that the mispricing is corrected partly in the market response to 

subsequent earnings announcements. Because earnings announcement abnormal returns are 

measured over a very short period (a 3-day event window in our main analysis), the bad-model 

problem is less serious (Fama, 1998).  

For a comprehensive sample of 17,047 M&A transactions involving both public and private 

targets, we start the analysis by examining the announcement-period acquirer cumulative abnormal 

returns (CAR). Consistent with the literature, we find that the average acquirer CARs are the 

highest for transactions involving private targets paid with stock, and that the acquirer CARs are the 

lowest among deals involving public targets paid with stock. The analysis of SubEAR reveals the 

existence of significant abnormal returns, indicating inefficient prices. Most strikingly, the pattern 

of the SubEARs is not uniform. Specifically, the average SubEARs are the lowest (most negative) 

among transactions involving private targets paid with stock, the exact group that has earned the 

highest announcement-period CARs, indicating overreaction. On the other hand, for transactions 

involving public targets paid with stock, the group that has earned the lowest and negative CARs at 

the announcement period, their average SubEARs are negative, an indication of underreaction. 

Similarly, for deals involving private targets paid with cash, a group that has earned significant 

positive announcement-period CARs, acquirers continue to experience positive SubEARs, 

indicating underreaction.  

We find that overvalued acquirers earn lower announcement-period CARs, consistent with the 

valuation and market timing theory. There is, however, a significant negative relation between 

acquirers’ long-run abnormal returns and their pre-announcement valuation levels. This finding 

suggests that the market does not fully incorporate the valuation information into acquirer stock 

prices at the announcement period. Further, the relationship between acquirer long-run abnormal 

returns and proxies for valuation levels holds with not only the SubEARs, but also with the BHAR 
and CTPR approaches, suggesting that the SubEAR approach provides a complementary 

                                                 
1  See Jensen and Ruback (1983), Jarrell et al. (1988), Andrade et al. (2001).  
2  See, Dong et al. (2006), Malmendier and Tate (2008), Baker et al. (2012), Danbolt et al. (2015), and 

Ma  et al. (2018).   
3 In a relatively recent study, Bessembinder and Zhang (2013) propose a regression-based approach to 

post-corporate-event long-run performance. Their approach implicitly relies on an asset pricing 
model in their choice of the list of firm characteristics used in the regressions.  
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methodology in measuring long-run abnormal returns. Overall evidence on valuation suggests that 

the market underreacts to valuation information.  

We then sort acquirers, within the subsamples of private and public deals, on the method of 

payment and examine the acquirers’ announcement-period CARs, as well as the long-run abnormal 

returns, including SubEARs, BHAR, and CTPR monthly alphas. In this analysis, we see evidence 

of both underreaction and overreaction. For the subsample of transactions involving public targets, 

the spread in announcement-period CAR between the cash and stock groups is positive and the 

spreads in various long-term return measures between the cash and stock groups are all positive and 

are in most cases statistically significant. These findings indicate that the market has underreacted 

to the method of payment information in deals involving public targets.  

In deals involving private targets, there is strong evidence of overreaction when we use 

SubEAR to measure the long run abnormal returns. Specifically, there is a significant positive 

spread in announcement-period CAR between the cash and stock groups, consistent with the 

literature (e.g., Chang, 1998; Fuller et al., 2002), but a significant negative spread in SubEAR 

between the cash and stock groups. These results suggest that the market has overreacted to the 

method of payment information in deals involving private targets. This result is especially valuable, 

because the results based on the extant approaches, namely the BHAR and CTPR methodologies, 

appear to be inconclusive. To the extent that the lack of power in the BHAR and CTPR approaches 

is due to the “bad model” problem (Fama, 1998), the evidence based on SubEAR, a model-free 

measure of long-run stock returns, deserves special attention when readers evaluate the collective 

results on long-run performance.  

Multiple regressions confirm these main findings and uncover some other new findings. The 

evidence suggests that the acquirer stocks are not efficiently priced at the time of announcements. 

Such information as the method of payment and valuation appears to be correlated with the long-

run returns.  

Our paper makes two contributions to the existing literature. First, and most striking, while 

acquirers earn the highest abnormal returns at the announcement period when acquiring private 

targets and paying with stock, their long-run abnormal returns measured by subsequent earnings 

announcement returns are the lowest, or the most negative. In this sense, our paper corroborates 

Louis (2013), who finds that acquirers of private targets are even more overvalued than acquirers of 

public targets based on the investigation of abnormal accruals, net operating assets, stock 

performance, and insider trading. Our paper adds evidence beyond Louis (2013) in that we identify 

a potential mechanism through which overvaluation of these acquirers is corrected over a longer 

period. This correction is fulfilled through subsequent earnings announcements. Along with Louis 

(2013), our paper casts doubt on the validity of the explanations offered in the extant literature.  

Second, we propose a model-free measure of long-run abnormal returns and examine the stock 

price efficiency for firms that make acquisitions. Our results suggest a variety of inefficiencies in 

acquirer stock prices. We find evidence of both underreaction and overreaction. Because the 

approach does not rely on any specific return model, it is a cleaner methodology and can be used as 

a complementary tool in examining long-run stock returns following corporate events. This 

approach can be adopted in studies of other corporate events such as seasoned equity offerings, 

initial public offerings, and asset divestitures, among others.  

The sample and data are described in the second section, followed by the results presented in 

the third section. We conclude in the last section.  
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2. Sample, Data, and Methodology 

Our sample follows Ma, et al. (2019). For brevity, details of the sample and the variable 

definitions are not reported but available from the authors upon request. 

We measure the acquirers’ announcement-period cumulative abnormal return (CAR, hereafter) 

over the seven-day event window [-5, +1], where day 0 is the announcement date. The expected 

return is estimated from a market model using data over the [-350, -220] days relative to the 

announcement date. This approach follows Harford (1999).  

We propose a new measure of long-run abnormal returns, SubEAR, which is the average 

cumulative abnormal returns for the four or eight earnings announcements following the 

announcement of the acquisition transaction. Specifically, we first collect the four or eight earnings 

announcements by the acquirer firm over the 12- or 24-month period following the acquisition 

announcement. For each of these subsequent earnings announcements, we calculate their [-1, +1] 

three-day window cumulative abnormal returns surrounding the earnings announcement date, 

adjusted by either equal- or value-weighted CRSP market returns. We then take the average across 

the four (or eight) future earnings announcements. With two return adjustments (equal- or value-

weighted market return) and two holding periods (one or two years), we have a total of four 

measures of SubEARs: SubEAR_1E, SubEAR_1V, SubEAR_2E, and SubEAR_2V, where “1E” 

means the SubEAR is adjusted by equal-weighted market return and the holding period is one year, 

and other designations are defined by following the same convention.  

In addition, we adopt the two commonly used approaches in the extant literature: the buy-and-

hold abnormal returns (BHAR) and the calendar time portfolio returns (CTPR). BHAR, CTPA, and 

other variables such as firm size, market-to-book ratio, and other firm and deal characteristics are 

defined following Ma, et al. (2019).  

3. Empirical Results 

In this section we first examine acquirer CARs in a simple two-way sort analysis to confirm 

the consistency of the results with the existing literature, followed by a similar two-way sort 

analysis of SubEAR adjusted by equal-weighted market returns over a one-year holding period. We 

then study the cross-sectional variations of CAR, SubEAR, BHAR, and CTPR by proxies of 

valuation and method of payment. Finally, we estimate multiple regressions.  

3.1 Acquirer Announcement-Period Cumulative Abnormal Returns (CAR) 

Table 1 shows the mean and median (in parentheses) values of acquirer CARs for the overall 

sample and the subsamples formed on method of payment and target listing status. The last column 

lists the [t-statistics] in square brackets and {Z-statistics} in curly brackets testing the equal mean 

and same distribution, respectively, between the private and public subsamples. The t-statistics are 

based on a two-sample t-test assuming unequal variances, and the Z-statistics are based on Mann-

Whitney-Wilcoxon rank-sum test on the distributions. Similarly, the last two rows show the t- and 

Z-statistics testing equal mean and same distributions, respectively, between the stock and cash 

subsamples. 

The public subsample has an average CAR of -0.947% and a median of -1.131%, while the 

private subsample has a mean of 2.491% and a median of 1.328%. Both t- and Z-statistics show 

significant difference between these two subsamples. This listing effect holds in each of the 

subsamples formed on method of payment, as shown in the middle three rows in Table 2. These 
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results confirm the well-documented listing effect in the literature (e.g., Chang, 1998; Fuller et al., 

2002; Moeller et al., 2004; Faccio, et al., 2006; Ma, et al., 2012; Ma, et al., 2019).  

Table 1.   Acquirer cumulative abnormal returns (CAR) 

  All Public Private Private - Public [t]/{Z} 
All 1.573

a -0.947
a 2.491

a [22.21]
a 

 
(0.649)

a (-1.131)
a (1.328)

a {21.59}
a 

  

    Stock 0.858
a -1.684

a 3.611
a [14.05]

a 

 
(-0.385)

b (-1.903)
a (1.607)

a {13.58}
a 

  

    Mixed 1.865
a -0.948

a 2.493
a [15.21]

a 

 
(0.859)

a (-1.010)
a (1.342)

a {14.33}
a 

  

    Cash 1.495
a 0.369 1.870

a [5.36]
a 

 
(0.804)

a (0.002) (1.189)
a {5.32}

a 
  

    Cash - Stock [2.76]
a [6.36]

a [-5.11]
a 

 [t]/{Z} {6.63}
a {7.41}

a {-2.73}
a   

Note: The t-statistics are based on a two-sample t-test assuming unequal variances, and the Z-statistics 

are based on Mann-Whitney-Wilcoxon rank-sum test on the distributions. The 
a
, 

b
, 

c
 superscripts 

measure 1%, 5% or 10%-level statistical significance, respectively.  

Shown in the first column, we find that acquirer CARs are significantly higher for deals paid 

in cash than stock. This pattern is mostly driven by the public deals. In the subsample of public 

deals, acquirers earn an insignificant average CAR of 0.369% for deals paid in cash and a 

significant average CAR of -1.684% for deals paid in stocks. In the subsample of private deals, 

however, the pattern is exactly opposite. When stocks are paid for acquisitions of private targets, the 

average acquirer CAR is a significant 3.611% (with a median of 1.607%); the mean and median 

CAR values are 1.870% and 1.189% when cash is paid for acquisitions of private targets. These 

results also confirm the findings in the existing literature.  

Researchers interpret the lower acquirer returns at the announcement period in stock-financed 

acquisitions of public targets as reflecting unfavorable information about the acquirer valuation, and 

the higher acquirer returns in stock-financed acquisitions of private targets as reflecting favorable 

information about the acquirer valuation or the potential improvement in corporate governance if a 

blockholder is formed after the transaction. These interpretations, while all plausible, are based 

upon the assumption that the market efficiently prices the acquirer stocks at the announcement time. 

Whether this assumption holds or not is subject to empirical test, as we do in the next section.  

3.2  Acquirer Subsequent Earnings Announcement Returns (SubEAR) 

In this section, we examine SubEAR_1E in a simple two-way sort on method of payment and 

target listing status. Table 2 presents the results, and it is structured the same as Table 1.  

The mean and median values of SubEAR are both small in magnitude (0.001% for the mean 

and 0.009% for the median) for the overall sample. The average SubEAR for acquirers in deals paid 

with stocks is a statistically significant -0.372%, while the average for acquirers in deals paid with 

cash is 0.134%, also significant at the 5% level. The difference between the two subsamples is 

significant at the 1% level. The median values of the subsamples show the same pattern between the 

two subsamples and the Wilcoxon Z-statistics is significant at the 1% level. Relating the return 
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pattern in SubEAR between the stock and cash subsamples to that in CAR (Table 1), the combined 

evidence indicates that investors appear to have underreacted to the method of payment information.  

Table 2.   Subsequent earnings announcement returns (SubEAR) 

  All Public Private Private - Public [t]/{Z} 
All -0.001 -0.045 0.015 [0.92] 

 
(0.009) (-0.068)

b (0.059)
c {1.90}

c 
  

    Stock -0.372
a -0.227

b -0.530
a [-1.98]

b 

 
(-0.272)

a (-0.253)
a (-0.330)

a {-1.22} 
  

    Mixed 0.077
c 0.117 0.068 [-0.54] 

 
(0.071)

c (0.013) (0.083)
b {0.06} 

  

    Cash 0.134
b -0.001 0.179

b [1.33] 

 
(0.113)

b (-0.016) (0.166)
b {1.68}

c 
  

    Cash - Stock [5.15]
a [1.58] [4.89]

a 
 [t]/{Z} {5.37}

a {1.84}
c {4.86}

a   

Note: The t-statistics are based on a two-sample t-test assuming unequal variances, and the Z-statistics 

are based on Mann-Whitney-Wilcoxon rank-sum test on the distributions. The 
a
, 

b
, 

c
 superscripts 

measure 1%, 5% or 10%-level statistical significance, respectively.  

For transactions involving public targets, the SubEAR average is a significant -0.227% when 

the deals are paid in stock, and the average SubEAR is an insignificant -0.001% when the deals are 

paid in cash. The median values exhibit a similar pattern.  

For transactions involving private targets, the average SubEAR is -0.530% (significant at the 1% 

level) when the deals are paid in stocks, and the average is 0.179% (significant at the 5% level) 

when the deals are paid in cash. The median values show a similar pattern. This finding is striking 

because the return pattern in SubEAR between the stock and cash subsamples of private deals is 

exactly opposite of that in CAR, shown in Table 1.  

The SubEAR results presented in Table 2 regarding the private deals suggest that investors 

appear to have overreacted to the method of payment information in private deals. We are 

particularly interested in the subsample of private deals paid in stock, of which the average CAR is 

the highest (most positive) but the average SubEAR is the lowest (most negative) among all 

subsamples formed on method of payment and target listing status. 

Overall, results presented in Table 2 show evidence of both under- and over-reaction, 

suggesting that there is substantial price inefficiency in acquirers.  

3.3  One-Way Sort on Firm and Deal Characteristics  

In this section we examine the price efficiency of acquirer stocks by analyzing their 

announcement-period abnormal returns (CAR) and various measures of long-run abnormal returns, 

including SubEAR, BHAR, and CTPR.  
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3.3.1  Acquirer valuations 

We first sort sample acquirers on their M/B ratio into three equal groups: Low, Medium, and 

High M/B. For the whole sample and the subsamples, we estimate their average CAR, and various 

measures of the long-run return with both one- and two-year holding periods. The long-run return 

measures include  a) SubEAR, the subsequent earnings-announcement abnormal returns adjusted by 

equal- or value-weighted market returns, b) BHAR, the buy-and-hold abnormal returns, and c) 

CAPM, FF3F, and FF5F, the CTPR monthly alphas based on the CAPM, the Fama and French 

(1993) three-factor, and the Fama and French (2015) five-factor models, respectively. Panel A of 

Table 3 presents the results. Panel B of Table 3 presents results where we replace M/B with the 

RKRV measure, which is based on the Rhodes-Kropf, Robinson, and Viswanathan (2005) 

regression approach with the Hertzel and Li (2010) adjustment.  

Table 3.  Announcement-period and long-run returns by M/B and RKRV 

Panel A: Sort on M/B 

Returns All M/B Low M/B Medium M/B High M/B High - Low 
CAR 1.573

a 2.109
a 1.296

a 1.318
a -0.791

a 

 
(21.40) (16.68) (11.34) (9.42) (-4.20) 

Holding one year      
SubEAR_1E -0.001 0.216

a 0.055 -0.273
a -0.489

a 

 
(-0.02) (4.00) (1.07) (-4.40) (-5.95) 

SubEAR_1V 0.088
a 0.300

a 0.152
a -0.186

a -0.486
a 

 
(2.72) (5.51) (2.94) (-3.00) (-5.89) 

BHAR1 -3.275
a -2.017

a -3.249
a -4.554

a -2.537
a 

 
(-8.49) (-2.99) (-5.29) (-6.38) (-2.58) 

CAPM1 -0.047 0.373
b -0.025 -0.508

a -0.881
a 

 
(-0.38) (2.42) (-0.20) (-3.16) (-5.38) 

FF3F1 -0.100 0.196
c -0.140

c -0.372
a -0.568

a 

 
(-1.30) (1.84) (-1.77) (-3.39) (-4.60) 

FF5F1 -0.027 0.243
b -0.146 -0.187 -0.431

a 

 
(-0.27) (1.97) (-1.57) (-1.33) (-3.20) 

Holding two years      
SubEAR_2E -0.041 0.203

a -0.018 -0.307
a -0.510

a 

 
(-1.58) (4.72) (-0.42) (-6.30) (-7.85) 

SubEAR_2V 0.051
b 0.290

a 0.085
b -0.221

a -0.511
a 

 
(1.98) (6.71) (2.02) (-4.51) (-7.83) 

BHAR2 -7.811
a -4.977

a -7.393
a -11.053

a -6.075
a 

 
(-13.79) (-4.98) (-7.98) (-10.91) (-4.27) 

CAPM2 -0.089 0.312
b -0.068 -0.542

a -0.854
a 

 
(-0.73) (2.19) (-0.55) (-3.62) (-6.37) 

FF3F2 -0.151
c 0.156 -0.201

a -0.442
a -0.597

a 

 
(-1.92) (1.54) (-2.67) (-4.21) (-5.85) 

FF5F2 -0.075 0.197 -0.187
b -0.263

b -0.461
a 

  (-0.72) (1.64) (-2.02) (-1.98) (-4.43) 
 

From Panel A, the acquirers with higher M/B earn lower CARs than those with lower M/B. 

Consistent with the literature (e.g., Dong et al. 2006; Ma et al., 2011, 2019), this result supports the 

valuation theory. The valuation theories leave open the question whether the valuation information 

is completely incorporated at the announcement period or not. Panel A of Table 3 shows that 
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average SubEAR_1E values are 0.216% (significant at 1% level) for the low M/B acquirers and -

0.273% (significant at 1% level) for the high M/B acquirers, leading to a significant difference of -

0.489% (significant at 1% level). This is evidence of underreaction. For the individual portfolios, 

there is evidence for both under- and over-reaction. Specifically, for the low M/B acquirers, positive 

SubEAR returns follow positive CAR, an indication of underreaction; for the high M/B acquirers, 

negative SubEAR returns follow positive CAR, an indication of overreaction. The same return 

pattern emerges in SubEAR_1V. 

Panel A also presents the average returns for BHAR, and the CTPR monthly alphas (CAPM, 

FF3F, and FF5F), with both one- and two-year holding periods. While the magnitudes and 

statistical significance vary, the general return pattern is strikingly consistent.  

We replace M/B with RKRV and repeat the analysis in Panel A and find virtually identical 

results in general, as shown in Panel B of Table 3. Thus, results presented in Table 3 provide strong 

evidence that acquirer valuation information is not efficiently assimilated into acquirer stock prices 

at the time of the announcements. Instead, there is evidence of both under- and overreaction.  

 

Panel B: Sort on RKRV 

Returns All RKRV Low RKRV Medium RKRV High RKRV High - Low 
CAR 1.564

a 2.666
a 1.101

a 0.932
a -1.733

a 

 
(21.27) (18.88) (9.52) (7.58) (-9.26) 

Holding one year      
SubEAR_1E 0.001 0.105

c 0.037 -0.139
b -0.244

a 

 
(0.03) (1.71) (0.71) (-2.56) (-2.97) 

SubEAR_1V 0.091
a 0.178

a 0.133
b -0.039 -0.217

a 

 
(2.79) (2.86) (2.55) (-0.72) (-2.63) 

BHAR1 -3.288
a -2.263

a -2.743
a -4.858

a -2.595
a 

 
(-8.50) (-3.02) (-4.42) (-7.66) (-2.65) 

CAPM1 -0.048 0.214 0.035 -0.422
a -0.636

a 

 
(-0.39) (1.18) (0.29) (-3.47) (-4.50) 

FF3F1 -0.103 0.181 -0.087 -0.430
a -0.611

a 

 
(-1.35) (1.41) (-1.14) (-4.46) (-4.66) 

FF5F1 -0.033 0.319
b -0.116 -0.324

a -0.643
a 

 
(-0.33) (2.03) (-1.41) (-2.63) (-4.78) 

Holding two years      
SubEAR_2E -0.039 0.111b -0.042 -0.186

a -0.297
a 

 
(-1.51) (2.25) (-1.04) (-4.23) (-4.49) 

SubEAR_2V 0.053
b 0.185

a 0.058 -0.083
c -0.267

a 

 
(2.05) (3.72) (1.41) (-1.88) (-4.03) 

BHAR2 -7.742
a -7.582

a -6.990
a -8.659

a -1.077 

 
(-13.63) (-6.96) (-7.62) (-9.23) (-0.75) 

CAPM2 -0.087 0.092 -0.029 -0.381
a -0.472

a 

 
(-0.71) (0.55) (-0.26) (-3.22) (-4.20) 

FF3F2 -0.150
c 0.067 -0.141

b -0.434
a -0.501

a 

 
(-1.92) (0.57) (-2.03) (-4.58) (-4.71) 

FF5F2 -0.077 0.186 -0.161
b -0.313

b -0.499
a 

  (-0.75) (1.28) (-2.04) (-2.58) (-4.79) 

Note: T-statistics are in parenthesis, and the 
a
, 

b
, 

c
 superscripts measure 1%, 5% or 10%-level statistical 

significance, respectively. 
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3.3.2  Method of payment 

As discussed earlier, the method of payment has distinctive implications to acquirer stock 

value depending on the listing status. As such, we analyze the public and private subsamples 

separately. In Panel A of Table 4, we form the stock, mixed, and cash subsamples of public 

acquisitions based on method of payment, and examine the average values of CAR, SubEAR, 

BHAR, and CTPR returns.  

The first row in Panel A of Table 4 generally confirms the findings in the literature regarding 

acquirer CAR in acquisitions of public targets. The average acquirer CAR for all public acquisitions 

is -0.947% (significant at 1% level); that for public acquisitions paid with stock is -1.684% 

(significant at 1% level), and the average acquirer CAR for cash deals is 0.369% (not significant); 

the difference of acquirer CAR between the stock and cash subsamples is 2.054% (significant at 1% 

level).  

Table 4. Announcement-period and long-run returns by method of payment 

Panel A: Public deals 

Returns All Public Stock Mixed Cash Cash - Stock 
CAR -0.947

a -1.684
a -0.948

a 0.369 2.054
a 

 
(-7.41) (-7.57) (-4.78) (1.58) (6.36) 

Holding one year      
SubEAR_1E -0.045 -0.227

b 0.117 -0.001 0.226 

 
(-0.86) (-2.56) (1.51) (-0.01) (1.58) 

SubEAR_1V 0.065 -0.062 0.194
b 0.068 0.129 

 
(1.24) (-0.69) (2.49) (0.60) (0.90) 

BHAR1 -4.105
a -6.605

a -3.625
a -0.475 6.130

a 

 
(-6.44) (-6.12) (-3.60) (-0.39) (3.74) 

CAPM1 -0.112 -0.494
b -0.129 0.227 0.699

a 

 
(-0.98) (-2.42) (-0.98) (1.33) (3.20) 

FF3F1 -0.218
a -0.601

a -0.266
b 0.109 0.677

a 

 
(-2.63) (-3.18) (-2.40) (0.73) (3.01) 

FF5F1 -0.179
c -0.372

c -0.318
a 0.033 0.390

c 

 
(-1.84) (-1.82) (-2.74) (0.22) (1.73) 

Holding two years      
SubEAR_2E -0.043 -0.252

a 0.080 0.119 0.370
a 

 
(-0.99) (-3.43) (1.24) (1.36) (3.25) 

SubEAR_2V 0.074
c -0.074 0.158b 0.191

b 0.265
b 

 
(1.72) (-1.01) (2.43) (2.19) (2.32) 

BHAR2 -6.964
a -11.305

a -6.480
a -0.055 11.250

a 

 
(-7.14) (-7.00) (-4.16) (-0.03) (4.46) 

CAPM2 -0.101 -0.478
a -0.130 0.162 0.609

a 

 
(-0.94) (-2.83) (-1.07) (1.07) (3.45) 

FF3F2 -0.213
a -0.550

a -0.284
a 0.029 0.548

a 

 
(-2.66) (-3.61) (-2.94) (0.22) (3.17) 

FF5F2 -0.168
c -0.388

b -0.287
a -0.070 0.288

c 
  (-1.72) (-2.20) (-2.74) (-0.54) (1.66) 

 

To see whether the method of payment information is completely incorporated into the stock 

prices at the announcement period, we examine the various measures of long-run returns. Over the 

one-year holding period following the announcement month, the SubEAR measures are lower in 
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stock deals than in cash deals, although the differences are not statistically significant. Over the 

two-year holding period following the announcement month, the SubEAR measures are both 

significantly lower in stock deals than in cash deals. The BHAR and CTPR monthly alphas also 

exhibit the same return pattern. That is, acquirers continue to earn lower abnormal returns over the 

long horizon in stock deals than in cash deals. It is also worth noting that the cash-stock differences 

in the longer-term abnormal returns are mostly driven by the significant negative returns of the 

stock subsample.  

Overall, Panel A of Table 4 provides evidence of underreaction: investors do not appear to 

have incorporated the negative information in stock payment for acquisitions of public targets at the 

announcement period. By comparison, the lack of consistent significant long-run returns for 

acquirer stocks in cash deals suggests that these acquirer stocks appear to have been priced 

efficiently at the announcement period.  

Panel B: Private deals 
Returns All Private Stock Mixed Cash Cash - Stock 
CAR 2.491

a 3.611
a 2.493

a 1.870
a -1.741

a 

 
(28.50) (11.87) (22.94) (12.21) (-5.11) 

Holding one year      
SubEAR_1E 0.015 -0.530

a 0.068 0.179
b 0.709

a 

 
(0.39) (-4.28) (1.36) (2.38) (4.89) 

SubEAR_1V 0.097
b -0.406

a 0.143
a 0.252

a 0.659
a 

 
(2.42) (-3.25) (2.86) (3.34) (4.51) 

BHAR1 -2.973
a -6.940

a -2.669
a -1.581

c 5.359
a 

 
(-6.29) (-4.60) (-4.45) (-1.86) (3.09) 

CAPM1 -0.065 -0.105 -0.084 0.220 0.298 

 
(-0.46) (-0.30) (-0.57) (1.18) (0.88) 

FF3F1 -0.093 0.077 -0.133 0.071 -0.051 

 
(-1.04) (0.25) (-1.27) (0.51) (-0.17) 

FF5F1 0.000 0.492 -0.055 -0.002 -0.531
c 

 
(0.00) (1.49) (-0.39) (-0.01) (-1.69) 

Holding two years      
SubEAR_2E -0.040 -0.453

a -0.020 0.134
b 0.587

a 

 
(-1.27) (-4.58) (-0.50) (2.25) (5.08) 

SubEAR_2V 0.043 -0.327
a 0.057 0.211

a 0.539
a 

 
(1.36) (-3.29) (1.42) (3.55) (4.64) 

BHAR2 -8.119
a -13.863

a -8.647
a -3.602

a 10.261
a 

 
(-11.83) (-6.62) (-9.91) (-2.82) (4.19) 

CAPM2 -0.116 -0.178 -0.178 0.170 0.326 

 
(-0.86) (-0.65) (-1.27) (1.05) (1.27) 

FF3F2 -0.157
c -0.101 -0.236

b 0.047 0.116 

 
(-1.81) (-0.43) (-2.43) (0.39) (0.48) 

FF5F2 -0.068 0.260 -0.161 0.001 -0.285 
  (-0.59) (1.00) (-1.25) (0.01) (-1.18) 

Note: T-statistics are in parenthesis, and the 
a
, 

b
, 

c
 superscripts measure 1%, 5% or 10%-level statistical 

significance, respectively. 

Panel B of Table 4 is similarly structured as Panel A. Here we focus on the subsample of 

private deals. First, acquirers on average earn positive abnormal returns at the announcement, 
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regardless of the method of payment. Second, acquirers earn even higher abnormal returns when 

paying stock for private targets. Both Chang (1998) and Hege et al. (2009) interpret these results 

assuming price efficiency, which is subject to empirical test. Panel B of Table 4 shows that the 

average SubEAR_1E is -0.530% (significant at 1% level) for private acquisitions paid with stock 

while that for transactions paid with cash is 0.179% (significant at 5% level), leading to a 

significant difference of 0.709% (significant at 1% level). A similar pattern exists in the average 

SubEAR_1V. The evidence indicates overreaction. Notably, the same group of acquirers, those 

acquired private targets with stock payment, has earned the highest CAR at the announcement 

period, but negatively surprises the market the most at the subsequent earnings announcements. 

This pattern of reversal also holds in a two-year holding period. The reversal of the pattern is mostly 

driven by the overreaction in the group of stock-financed private acquisitions. The cash-financed 

private acquisitions exhibit a pattern of return continuation, as both CAR and SubEAR are positive 

and significant, indicating underreaction. 

Interestingly, the two extant approaches BHAR and CTPR generate weak and mixed results. 

On the one hand, the BHARs are significantly worse for stock-financed private acquisitions than 

cash-financed private acquisitions, consistent with the return pattern in SubEARs; on the other hand, 

all but one CTPR monthly alphas are insignificant and the only one that has marginal statistical 

significance has a negative cash-stock spread. Thus, results from the BHAR and CTPR do not 

indicate any consistent significant stock returns over the longer term.  

3.4 Multiple Regressions 

In this section we conduct multiple regressions. Table 5 contains the regression results. 

Regressions in Panel A are based on the sample of all acquisitions involving both private and public 

targets, while Panels B and C are based on the subsample of acquisitions involving only private and 

public targets, respectively.  The specification of the regressions presented in Panel A follows the 

recent literature (e.g., Akbulut, 2013; Ma et al., 2019; Officer  et al., 2009).  

Panel A of Table 5 presents seven regressions, with the dependent variables listed on top of the 

columns. In the first model, the dependent variable is acquirer CAR. With both stock and 

private*stock in the regression, the coefficient on stock is negative and significant at the 1% level, 

and the coefficient on private*stock is positive and significant. This result is consistent with the 

literature (e.g., Chang, 1998; Fuller et al., 2002; Moeller et al., 2004). In this sample, the coefficient 
of relative size is negative but not significant. The coefficient on private*relative size is positive and 

significant, indicating that acquirers earn higher returns in acquiring private targets when the 

acquisition size is relatively greater. Interestingly, after controlling for the differential impact of the 

stock, mixed payment, and relative size on acquirer announcement-period returns between private 

and public deals, the coefficient on the binary variable private is not significant, though remains 

positive. The coefficient on acquirer size is negative and significant, consistent with Moeller et al. 

(2004) that larger acquirers earn lower announcement-period returns. The acquirer’s M/B ratio has a 

negative coefficient, but it is not significant. Likewise, the coefficient on same industry deals is 

positive but not significant.  

In the remaining six regressions, the dependent variables are the SubEARs and BHARs for the 

one- and two-year holding periods. The coefficients of stock payment are negative in all six models 

and significant in five out of the six models. This result is, in general, consistent with the findings in 

Table 4 in that acquirers’ longer-term abnormal returns are lower with stock payment than with 

cash payment. The coefficients on private*stock are negative in regressions of the SubEARs but 

positive in models of the BHARs, even though none of them is statistically significant. Consistent 

with the findings of Table 3, acquirer M/B is significantly negatively related to longer-term 
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abnormal returns. All six coefficients on M/B are negative and significant. Compared to the 

negative but insignificant coefficient in the first regression model on acquirer announcement-period 

CAR, these results seem to suggest that, after controlling for the impact of other deal and firm 

characteristics included in this regression model, it takes time for investors to realize the impact of 

acquirer valuation on shareholder value.   

Table 5.   Multiple Regressions of CAR, BHAR, and SubEAR 

Panel A: All deals 

Variables CAR 
SubEAR 

_1E 
SubEAR 

_1V 
BHAR1 

SubEAR 
_2E 

SubEAR 
_2V 

BHAR2 

Stock -1.856 -0.282 -0.264 -5.900 -0.302 -0.270 -8.219 

 
(-4.83)

a (-1.71)
c (-1.60) (-3.13)

a (-2.28)
b (-2.03)

b (-2.83)
a 

Mixed -1.025 0.020 0.004 -3.223 -0.047 -0.058 -5.843 

 
(-3.12)

a (0.14) (0.03) (-1.87)
c (-0.39) (-0.48) (-2.12)

b 
Private 0.072 0.046 0.061 -1.504 -0.040 -0.027 -1.098 

 
(0.18) (0.28) (0.38) (-0.81) (-0.31) (-0.21) (-0.38) 

Private*Stock 2.932 -0.299 -0.326 0.286 -0.101 -0.141 1.395 

 
(5.44)

a (-1.34) (-1.45) (0.11) (-0.56) (-0.77) (0.36) 
Private*Mixed 1.255 -0.136 -0.122 1.953 -0.072 -0.066 2.367 

 
(3.11)

a (-0.80) (-0.71) (0.96) (-0.51) (-0.47) (0.75) 
Rel. size -0.217 0.143 0.163 -2.110 0.075 0.080 -0.733 

 
(-0.57) (0.97) (1.09) (-1.23) (0.59) (0.63) (-0.29) 

Private*Rel. Size 3.816 0.167 0.136 2.899 0.184 0.167 3.638 

 
(7.41)

a (0.86) (0.69) (1.25) (1.14) (1.02) (1.06) 
Leverage -0.463 0.086 0.124 3.857 0.133 0.162 11.280 

 
(-1.10) (0.40) (0.58) (1.53) (0.75) (0.90) (3.01)

a 
M/B -0.110 -0.323 -0.322 -1.831 -0.351 -0.355 -5.448 

 
(-0.78) (-4.85)

a (-4.82)
a (-2.26)

b (-6.35)
a (-6.41)

a (-4.66)
a 

Size -0.548 0.028 0.043 0.014 0.037 0.052 1.795 

 
(-10.19)

a (1.03) (1.59) (0.05) (1.61) (2.28)
b (3.98)

a 
Dormant > 1 Yr 0.561 0.017 0.020 1.830 0.076 0.068 2.311 

 
(2.54)b (0.16) (0.19) (1.52) (0.93) (0.83) (1.28) 

Same industry 0.094 0.307 0.311 3.863 0.240 0.253 6.795 

 
(0.56) (3.95)

a (3.98)
a (4.35)

a (3.80)
a (3.97)

a (5.17)
a 

Tender offer 0.762 -0.332 -0.335 0.349 -0.172 -0.175 1.527 

 
(1.43) (-1.95)

c (-1.96)
b (0.18) (-1.33) (-1.35) (0.48) 

Hostile -0.439 0.093 0.080 0.235 0.131 0.102 4.254 

 
(-1.05) (0.52) (0.44) (0.10) (0.94) (0.73) (1.09) 

Toehold 0.079 0.325 0.318 -0.804 0.159 0.148 -3.575 

 
(0.15) (1.33) (1.29) (-0.29) (0.84) (0.78) (-0.77) 

Cross border -0.173 0.169 0.180 -1.205 0.082 0.091 -1.283 

 
(-0.69) (1.39) (1.48) (-0.89) (0.82) (0.90) (-0.61) 

Past return 0.175 -0.075 -0.085 -0.938 -0.148 -0.147 -1.372 

 
(1.16) (-1.05) (-1.19) (-1.06) (-2.59)

a (-2.56)
b (-1.28) 

Intercept 5.848 -0.361 -0.602 -3.234 -0.180 -0.450 -11.206 

 
(8.42)

a (-1.00) (-1.66)
c (-0.83) (-0.58) (-1.44) (-1.97)

b 
N 17,047 17,047 17,047 17,047 17,047 17,047 17,047 
Adj. R

2 0.063 0.010 0.010 0.012 0.013 0.013 0.022 
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The coefficient on same industry in the CAR regression is positive but not significant. The 

coefficients in the six regression models of longer-term abnormal returns are all positive and 

significant at the 1% level, suggesting that the market is slow in assimilating the asset relatedness 

information into acquirer stock prices. 

Panel B: Private deals 

Variables CAR 
SubEAR 

_1E 
SubEAR 

_1V 
BHAR1 

SubEAR 
_2E 

SubEAR 
_2V 

BHAR2 

Stock 0.959 -0.576 -0.581 -5.514 -0.379 -0.382 -5.752 

 
(2.55)

b (-3.44)
a (-3.45)

a (-2.71)
a (-2.78)

a (-2.78)
a (-1.97)

b 
Mixed 0.261 -0.127 -0.129 -1.338 -0.116 -0.120 -3.383 

 
(1.28) (-1.30) (-1.32) (-1.21) (-1.48) (-1.53) (-2.02)

b 
Rel. size 3.897 0.256 0.247 0.016 0.224 0.211 2.386 

 
(10.69)

a (1.80)
c (1.73)

c (0.01) (1.94)
c (1.82)

c (0.89) 
Leverage -0.940 0.186 0.216 6.410 0.279 0.305 14.014 

 
(-1.98)

b (0.76) (0.88) (2.22)
b (1.39) (1.51) (3.30)

a 
M/B 0.005 -0.374 -0.378 -1.955 -0.413 -0.423 -5.310 

 
(0.03) (-4.89)

a (-4.92)
a (-2.10)

b (-6.60)
a (-6.75)

a (-4.02)
a 

Size -0.441 0.010 0.028 -0.305 0.034 0.051 1.592 

 
(-6.82)

a (0.29) (0.85) (-0.79) (1.22) (1.84)
c (2.76)

a 
Dormant > 1 Yr 0.445 0.042 0.043 2.283 0.080 0.069 2.051 

 
(1.75)

c (0.34) (0.35) (1.61) (0.84) (0.72) (0.99) 
Same industry -0.128 0.277 0.273 3.633 0.262 0.269 7.350 

 
(-0.67) (3.02)

a (2.96)
a (3.50)

a (3.54)
a (3.61)

a (4.76)
a 

Tender offer 2.490 -0.398 -0.355 3.977 -0.195 -0.178 14.286 

 
(0.71) (-0.75) (-0.65) (0.51) (-0.58) (-0.51) (1.05) 

Hostile -2.525 0.071 -0.031 -9.056 0.169 0.057 -6.350 

 
(-1.33) (0.13) (-0.06) (-1.18) (0.46) (0.15) (-0.50) 

Toehold 0.519 0.545 0.577 -1.169 0.448 0.492 -1.822 

 
(0.51) (1.07) (1.12) (-0.27) (1.30) (1.40) (-0.23) 

Cross border -0.306 0.199 0.211 -1.543 0.099 0.108 -1.819 

 
(-1.11) (1.44) (1.53) (-1.02) (0.86) (0.93) (-0.78) 

Past return 0.150 -0.079 -0.087 -0.705 -0.145 -0.141 -1.031 

 
(0.87) (-0.98) (-1.07) (-0.70) (-2.28)

b (-2.21)
b (-0.84) 

Intercept 4.672 -0.252 -0.481 -3.396 -0.227 -0.474 -13.535 

 
(6.32)

a (-0.62) (-1.18) (-0.78) (-0.67) (-1.39) (-2.15)
b 

N 12,497 12,497 12,497 12,497 12,497 12,497 12,497 
Adj. R

2 0.041 0.011 0.011 0.012 0.014 0.014 0.023 

 

Panel B of Table 5 repeats the analysis in panel A for the subsample of transactions involving 

private targets only. The first regression of CAR shows that acquirers earn higher announcement 

returns in acquisitions of private targets when stocks are paid for the acquisitions, when relative size 

is larger, and acquirer size is smaller. For the regressions of the longer-term abnormal returns, the 

stock dummy variable has negative and significant coefficients in all six models, the acquirer M/B 

ratio has negative and significant coefficients in all six models, and the same industry dummy has 

positive and significant coefficients in all six models. Interestingly, the relative size has positive and 

marginally significant coefficients in the regressions of the SubEARs but insignificant coefficients 

in the regressions of the BHARs. Thus, the evidence in Panel B suggests that, in transactions 

involving private deals, the market overreacts to information in the announcements regarding stock 
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payment but underreacts to information regarding acquirer valuation. There is also weak evidence 

that the market underreacts to the information regarding relative size and same industry.  

Panel C: Public deals  

Variables CAR 
SubEAR 

_1E 
SubEAR 

_1V 
BHAR1 

SubEAR 
_2E 

SubEAR 
_2V 

BHAR2 

Stock -1.617 -0.347 -0.343 -7.348 -0.351 -0.339 -11.910 

 
(-4.31)

a (-2.08)
b (-2.04)

b (-3.93)
a (-2.65)

a (-2.54)
b (-3.99)

a 
Mixed -1.180 -0.015 -0.041 -4.428 -0.025 -0.049 -6.762 

 
(-3.61)

a (-0.11) (-0.28) (-2.52)
b (-0.21) (-0.40) (-2.38)

b 
Rel. size -0.556 0.215 0.230 0.256 0.134 0.137 1.154 

 
(-1.46) (1.43) (1.52) (0.15) (1.06) (1.08) (0.44) 

Leverage 0.851 -0.213 -0.174 -2.897 -0.346 -0.305 2.535 

 
(0.98) (-0.57) (-0.47) (-0.67) (-1.09) (-0.96) (0.39) 

M/B -0.317 -0.183 -0.167 -2.057 -0.160 -0.143 -6.258 

 
(-1.08) (-1.52) (-1.38) (-1.47) (-1.63) (-1.45) (-3.03)

a 
Size -0.668 0.065 0.073 1.087 0.035 0.045 2.365 

 
(-7.25)

a (1.63) (1.83)
c (2.57)

b (1.08) (1.36) (3.61)
a 

Dormant > 1 Yr 1.152 -0.123 -0.112 0.087 -0.053 -0.058 2.710 

 
(2.70)

a (-0.66) (-0.60) (0.04) (-0.34) (-0.37) (0.79) 
Same industry 0.717 0.398 0.427 4.509 0.167 0.199 4.621 

 
(2.45)

b (2.99)
a (3.18)

a (2.95)
a (1.52) (1.79)

c (2.01)
b 

Tender offer 0.609 -0.338 -0.335 -1.044 -0.165 -0.171 -1.033 

 
(1.63) (-1.86)

c (-1.85)
c (-0.52) (-1.18) (-1.22) (-0.33) 

Hostile -0.253 0.096 0.094 0.829 0.111 0.097 4.732 

 
(-0.59) (0.52) (0.50) (0.34) (0.77) (0.68) (1.16) 

Toehold -0.408 0.294 0.269 -0.420 0.069 0.041 -5.095 

 
(-0.69) (1.13) (1.03) (-0.12) (0.32) (0.19) (-0.90) 

Cross border 0.461 0.173 0.177 0.927 0.082 0.091 2.300 

 
(0.84) (0.72) (0.74) (0.34) (0.45) (0.50) (0.52) 

Past return 0.339 -0.006 -0.024 -1.644 -0.121 -0.135 -2.817 

 
(1.06) (-0.05) (-0.19) (-1.13) (-1.10) (-1.21) (-1.43) 

Intercept 7.716 -0.241 -0.470 -5.405 0.099 -0.197 -4.172 

 
(6.29)

a (-0.45) (-0.89) (-0.92) (0.20) (-0.41) (-0.51) 
N 4,550 4,550 4,550 4,550 4,550 4,550 4,550 
Adj. R

2 0.049 0.008 0.006 0.024 0.013 0.011 0.030 

Note: All regressions include Fama and French (1997) industry and year fixed effects. Superscripts 
a
, 

b
, 

and 
c
 denote statistical significance at the 1%, 5%, and 10% levels, respectively. 

Panel C of Table 5 presents regression results based on the subsample of transactions 

involving public targets only. The regression results also confirm the existing literature. Particularly, 

paying stock or other non-cash instruments for public targets results in lower returns at the 

announcement; larger acquirers earn lower announcement returns; relative size has a negative 

coefficient, but it is not statistically significant; acquirer M/B has a negative coefficient, but it is 

insignificant; same industry deals result in higher returns; and a period of dormancy leads to greater 

acquirer returns. For the regressions of the longer-term abnormal returns, the stock dummy variable 

has negative and significant coefficients in all six models; the same industry variable has positive 

coefficients in all six models and five of them are statistically significant. Interestingly, acquirer 

M/B has negative coefficients in all six models but only one is significant; acquirer size has positive 
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coefficients in all six models and three of them are statistically significant. Thus, it seems that the 

market underreacts to information in the announcements of public deals regarding the stock 

payment and the asset relatedness. There is weak evidence that the market also underreacts to the 

acquirer M/B information.  

4. Conclusion 

In this paper, we investigate the stock price efficiency of firms making acquisitions by 

examining the relationship between the announcement-period abnormal returns and the longer-term 

abnormal returns. To get around, at least partially, the bad-model problem embedded in the process 

of measuring longer-term abnormal returns, we propose a model-free measure, namely the average 

cumulative abnormal returns surrounding the subsequent earnings announcements over the longer-

term following the acquisition announcement. This approach is motivated by the anomalies 

literature and has been recently applied to some of the M&A studies.  

Our main findings can be summarized as follows. First, when acquirers are two-way sorted on 

method of payment and target listing status, the group (stock-financed private deals) that earned the 

highest announcement-period abnormal returns experienced the lowest subsequent earnings 

announcement abnormal returns. This finding is consistent with Louis (2013), whose 

comprehensive investigation suggests that acquirers of such deals are even more overvalued than 

otherwise similar but public deals. Our findings extend beyond Louis (2013) as we identify a 

mechanism through which this overvaluation is corrected in the long run. That is, the overreaction 

is corrected when future earnings news hit the market. Second, the acquirer long-run abnormal 

returns are associated with a variety of firm and deal characteristics. These findings suggest that 

acquirer stocks are far from being efficiently priced. Instead, both underreaction and overreaction 

exist. 
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