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Abstract
This paper aims to show that information asymmetry plays a vital role in the post-M&A performance-time until
deal completion nexus. The findings are that the due diligence hypothesis and the overdue hypothesis proposed
and tested in Thompson and Kim (2020) are influenced by the information asymmetry of the target during the
negotiation process. Thus, mergers that involve more opaque targets that take a shorter time to close perform
better, whereas those that take too long to close experience poor post-M&A performance. Conversely, there is no
such effect when the mergers involve targets that are transparent and not plagued with large information
asymmetry problems. These results hold for the short-term supporting the evidence that information asymmetry
problems are severe before the merger is consummated and become attenuated post-merger.
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1. Introduction
The merger and acquisition (M&A) market is an obscure market that is characterized by
closed-door negotiations between acquirers and targets. Thompson and Kim (2020) argued
that the time it takes until deals close is a very vital source of information to investors in
such a market. Caiazza and Pozzolo (2016) indicate that the time it takes for a deal to
successfully close or get abandoned can provide information on the ex-ante probability that
it will succeed or fail. Investors among other factors, read vital signals from the time it takes
until deal completion, update their beliefs about the ex-ante probability of success or failure
based on this information and then reward or punish acquirers based on this information
(Luypaert and Caneghem, 2014). Further, if the signals about the ex-ante probability of
success or failure of the acquirer post-merger as read by the market and reflected in stock
performance are correct, then not only stock performance but also the actual performance of
the acquirer in terms of financial performance should also be affected. We posit that, if the
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ex-ante prediction of post-merger performance by the market based on the time until deal
completion is reflected through actual financial performance, it will be a more robust
justification of the informational content and implication of time until the deal completions
for merger deals. Thus, if the time until deal completion’s effect on stock performance is
reflected in actual performance, then it suggests that the effect is not just an irrational
reaction of the market but rather, the time until deal completion is an informational source of
what can be expected as the outcome of a deal post-merger.

In Thompson and Kim (2020), the authors proposed two hypotheses – the due diligence
hypothesis and the overdue hypothesis – to explain the implication of time until deal completion
for post-merger performance and failure. They found increasing returns to acquirers who close
deals within an optimum time while beyond an optimal deal closing time, the acquirer suffers
low post-merger profitability indicating the presence of a non-monotonic inverse U-shaped
relationship between post-merger performance and time until deal completion. Despite their
interesting findings, there is no theoretical model to make sense of the phenomenon they
document. In this paper, we present a simple theoretical model that explains the due diligence
hypothesis and overdue hypothesis, as well as the role information asymmetry plays in this
effect. We also attempt an empirical test of this model and present evidence in support of the
model, thus confirming the due diligence hypothesis and overdue hypothesis.

We show that the opaqueness of targets drives the post-M&A performance-time until
deal completion nexus. The information and assertions made by targets are easily verifiable
and trustworthy when there are no or little information asymmetry concerns and decision-
making is quick. However, for targets that are besetted with large information asymmetry
problems, there is a need for acquirers to spend time and incur costs to obtain and verify
information about them (Bartov and Bodnar, 1996; Kesner et al., 1994; Cramton, 1991). The
informational disadvantage faced by acquirers, exacerbated by the existence of initial public
offering markets have been studied in the literature (Spence, 1974; Reuer and Shen, 2004;
Goktan, 2013). Thus, ceteris paribus, deals involving targets, which are opaque (high
information asymmetry) should be associated with a stronger effect of the due diligence
hypothesis and the overdue hypothesis effect, while we expect little or no such effect for
deals that involve transparent targets (low information asymmetry).

In addition, from the foregoing, we also posit that the inverse U-shaped relationship
between the post-merger performance of the acquirer and the time until deal completion
should be temporary for transparent targets, while they should take longer to dissipate for
opaque targets. After the merger, the acquirer will gain easy access to information about the
target, and therefore, this effects should become attenuated over time (Howe and Morillon,
2017). Our results confirm all these projections.

This paper contributes to the present literature in a number of ways. First, we update the
findings in Thompson and Kim (2020), where the due diligence hypothesis and the overdue
hypothesis effect is first proposed and the evidence documented. In this present paper, we
attempt to identify one of the driving forces behind this effect. We show the impact of
information asymmetry as being critical in the post-M&A performance-time until deal
completion nexus both theoretically and empirically.

Second, this paper contributes to the continuous debate on the optimum time required for
closing M&A deals. Demidova (2014) investigates whether longer negotiation time is
productive or wasteful and its influence on the probability of deal completion. While Demidova
focuses on the impact of deal negotiation time on deal completion success or failure, we focus
on the impact of time until completion on the performance of the newly merged firm post-
merger and study the impact of target information asymmetry.
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We structure the rest of the papers as follows. We present our theoretical model in
Section 2 and discuss the data collection process and other relevant methodologies used for
this study in Section 3. We present the results and discuss them in Section 4 while we
conclude the paper in Section 5.

2. Theoretical model
We begin this section by first briefly summarizing the due diligence hypothesis and the
overdue hypothesis documented in Thompson and Kim (2020). According to the due
diligence hypothesis, if acquirers spend time undertaking adequate transactional due
diligence, there is increasing post-merger performance to the acquirer because such due
diligence enables the acquirer to verify that no “material adverse event” hazardous to the
value of the target firm has occurred (Wangerin, 2019); ensure that detailed provisions
critical to deal success are not overlooked and targets do not conceal earnings management
(Easterwood, 1998); and allow for target and bidder uncertainty to be resolved before the
deal is closed (Fuller, 2003). On the other hand, the overdue hypothesis posits that beyond an
optimal deal closing time, acquirers suffer low post-merger profitability because of loss of
timeliness and expected deal synergies engendered by changes in target fundamentals
(Bhagwat et al., 2016); rising expenditures and opportunity costs from delays (Hwang and
Roh, 2015; Luypaert and De Maeseneire, 2015; Ferreira et al., 2017); and losses arising from
loss of focus on daily operations due to prolonged negotiations (Picquet, 2017). These two
hypotheses suggest the presence of a non-monotonic inverse U-shaped relationship between
post-merger performance and time until deal completion. We now present a simple model to
explain the two hypotheses above. In our model, the investor is not privy to the closed-door
negotiations between the acquirer and the target; the main source of information to the
investor after the announcement of a deal is the time it takes until deal completion. We
define the following variables of interest.

� t: announcement time of deal, to: optimum deal closing time, tc: actual deal closing time.
� Ix,t: information set of acquirer about itself by the announcement date of merger, t.
� Iy,t: information set of target about acquirer by the announcement date of merger, t.
� Ia,t: information set of acquirer about target by the announcement date of merger, t.
� Ib,t: information set of target about itself by the announcement date of merger, t.
� Im,t: information set of investor about acquirer by the announcement date of merger,

t.
� Ix,t: information set of investor about the target by the announcement date of merger, t.
� Pi: firm value, where the subscript i = x, y, a, b, n or m, depending on which player

estimates it and whether in reference to the acquirer or target.
� gi: future cash flows, where the subscript i = x, y, a, b, n or m, depending on which

player estimates it and whether in reference to the acquirer or target.
� fi: discounted future cash flows from gi, where subscript i = x, y, a, b, n orm.
� r: discount rate.
� k: benefits of synergy from the merger of acquirer and target.
� s: loss of benefits of synergy due to delay.
� c: costs from undertaking due diligence by acquirer about target information as

estimated by acquirer.
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� cn: costs from undertaking due diligence by acquirer about target information as
estimated by investor.

� z: benefits to the acquirer from undertaking due diligence as estimated by acquirer.
� zn: benefits to the acquirer from undertaking due diligence as estimated by investor.

There are three players in the market; acquirer, target and investor who are all assumed to
be rational and possess different information sets.

By announcement date, t, the acquirer’s valuation about its own future value based on its
information set Ix,t at time, t, is:

Px;t ¼ E rgx;t jIx;t
� � ¼ E fx;t jIx;t

� �
; where fx;tjIx;t � N m x;s x

2
� �

(1)

whereas its valuation about the future value of the target based on information set, Ia,t, is:

Pa;t ¼ E rga;t jIa;t
� � ¼ E fa;t jIa;t

� �
; where fa;tjIa;t � N m a;s a

2
� �

(2)

Similarly, the target makes valuations about its future value based on information set, Ib,t, as:

Pb;t ¼ E rgb;t jIb;t
� � ¼ E fb;t jIb;t

� �
where fb;tjIb;t � N m b;s b

2
� �

(3)

and values the acquirer’s future value based on information set, Iy,t, as:

Py;t ¼ E rgy;t jIy;t
� � ¼ E fy;t jIy;t

� �
; where fy;tjIy;t � N m y;s y

2
� �

(4)

The investor also forms his opinion about the future value of the acquirer and the target
when he receives the news about the merger. Based on his information set, Im,t, he values the
acquirer as:

Pm;t ¼ E rgm;t jIm;t
� � ¼ E fm;t jIm;t

� �
where fm;tjIm;t � N mm;sm

2
� �

(5)

whereas he values the target’s future value using the information set, In,t, as:

Pn;t ¼ E rgn;t jIn;t
� � ¼ E fn;t jIn;t

� �
; where fn;tjIn;t � N mn;sn

2
� �

(6)

If it is assumed that the merger will result in synergic benefits of k, then the acquirer’s
evaluation of the future value of the proposed newly merged firm at time, t, is:

Px;t þ Pa;t ¼ E rgx;t jIx;t
� �þ E rga;t jIa;t

� �þ E kð Þ ¼ E fx;t jIx;t
� �þ E fa;t jIa;t

� �þ E kð Þ
¼ E fx;t þ fa;t þ kjIx;tIa;t

� �
(7)

and the target firm’s valuation of the proposed newlymerged firm at time, t, is:

Py;t þ Pb;t ¼ E rgy;t jIy;t
� �þ E rgb;t jIb;t

� �þ E kð Þ ¼ E fy;t jIy;t
� �þ E fb;t jIb;t

� �þ E kð Þ
¼ E fy;t þ fb;t þ kjIy;tIb;t

� �
(8)

The investor values the proposed newlymerged firms at time, t, as:

Pm;t þ Pn;t ¼ E rgm;t jIm;t
� �þ E rgn;t jIn;t

� �þ E kð Þ ¼ E fm;t jIm;t
� �þ E fn;t jIn;t

� �þ E kð Þ
¼ E fm;t þ fn;t þ kjIm;tIn;t

� �
(9)
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In an efficient market, the stock price reaction will depend upon investors’ expectations of
future value. The acquirer’s stock price will drop if the market considers the M&A to be a
value-destroying decision and vice versa (Luypaert and Caneghem, 2014). Thus, in the
discussion that follows, we examine the changes to equation (9) under various scenarios:

� The case of no information asymmetry.

All market players have access to the same information set without any frictions and
without incurring any further costs (Lambert et al., 2012). The costs incurred by the acquirer
to obtain and validate information about the target for the purpose of making a decision is
zero or negligible (c% 0). Further, delays and its attendant loss of synergies are non-existent
or negligible (s% 0). Mathematically, under no information asymmetry, the information set
possessed by acquirers, targets and investors about the acquirer firm is expressed as Ix,t =
Iy,t = Im,t and the information set the three players possess about the target firm is Ia,t = Ib,t =
In,t. This convergence of beliefs by the three players in the market means the valuation of the
three players with respect to the future value of the proposed newly merged firm should be
the same (Armstrong et al., 2011) as follows:

E fx;t þ fa;t þ kjIx;tIa;t
� � ¼ E fy;t þ fb;t þ kjIy;tIb;t

� � ¼ E fm;t þ fn;t þ kjIm;tIn;t
� �

(10)

� The case of information asymmetry related to the target.

Under information asymmetry problems related to the target, the information set possessed by
acquirers, targets and investors about the acquirer firm remains Ix,t= Iy,t= Im,t and the information
set the three players possess about the target firm is Ib,t > (Ia,t = In,t). The target has the ability to
take advantage of a misinformed or inadequately informed acquirer (Akerlof, 1970; Hansen, 1987).
Therefore, the acquirer has to obtain and validate information concerning the target (Bartov and
Bodnar, 1996; Kesner et al., 1994; Cramton, 1991) to make an informed decision during negotiation
to prevent opportunistic behavior of the target (Louis and Sun, 2016).We consider two cases below:

Case 1: When the acquirer closes the deal but before or at the optimum time, (tc # to), then
c> 0 and z> 0. As the acquirer is assumed to be rational, it will incur the cost, c, only if it brings
greater benefits of z over c, and thus, z> c (Coase, 1937;Williamson, 1975). There are no delays so
s% 0. As the investor is rational and also knows the acquirer is rational, the investor takes the
time until deal completion as a valid signal about the quality of the deal and so, as the acquirer
closes the deal and does so on time, the investors raises his valuation of the target by zn – cn> 0
(Therefore, pn;tc > pn;t). In fact, the precise value of pn;tc jIn;tc as estimated by the investor is
E (fn,tþ zn – cnjIn,t) [1]. Thus, the investor values the proposed newlymergedfirms at time, tc, as:

Pm;t þ Pn;tc ¼ E fm;t jIm;t
� �þ E fn;tc jIn;tc

� �þ E kð Þ ¼ E fm;t þ kþ fn;t þ zn � cnjIm;tIn;t
� �

(11)

and the difference between the investor’s valuation at tc and his initial valuation at t is:

Pm;t þ Pn;tc

� �� Pm;t þ Pn;t
� � ¼ E fm;t jIm;t

� �þ E fn;tc jIn;tc
� �þ E kð Þ

h i

� E fm;t jIm;t
� �þ E fn;t jIn;t

� �þ E kð Þ
h i

¼ E fn;tc � fn;tjIn;tIn;tc
� � ¼ E fn;t þ zn � cn � fn;tjIn;t

� �

¼ E zn � cnð Þ > 0

(12)
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The difference between the new value and the initial value being greater than zero implies
increasing abnormal returns to the acquirer/newly merged firm post-merger.

Case 2: When the acquirer closes the deal after the optimum time, (tc > to), then c> 0 and
z > 0. As the acquirer is assumed to be rational, it will incur the cost, c, only if it brings
benefits of z greater than c, and thus, z > c. There is a delay beyond the optimum closing
time so s > 0. The investor takes the time until deal completion as a valid signal about the
quality of the deal. As the acquirer closes the deal eventually, the investors raises his
valuation of the target by zn – cn> 0 but of lower magnitude than Case one above as it takes
a longer time (Hwang and Roh, 2015). In addition, the negative effect from the delay in terms
of the loss of synergies and opportunities come into effect so s > 0 (Luypaert and De
Maeseneire, 2015). Thus, the investor values the proposed newlymerged firms at time, tc, as:

Pm;t þ Pn;tc ¼ E fm;t jIm;t
� �þ E fn;tc jIn;tc

� �þ E kð Þ � E sð Þ
¼ E fm;t þ k� sþ fn;t þ zn � cnjIm;tIn;t

� �
(13)

and the difference between the investor’s valuation at tc and his initial valuation at t is:

Pm;t þ Pn;tc
� �� Pm;t þ Pn;t

� � ¼ E fm;t jIm;t
� �þ E fn;tc jIn;tc

� �þ E kð Þ � E sð Þ
h i

� E fm;t jIm;t
� �þ E fn;t jIn;t

� �þ E kð Þ
h i

¼ E fn;tc � fn;t � sjIn;tIn;tc
� �

¼ E fn;t þ zn � cn � fn;t � sjIn;t
� � ¼ E zn � cn � sð Þ < 0

(14)

From equation (14) above, if the acquirer closes the deal after the optimum closing time,
the investor still assumes the acquirer to be rational and so even though the decision is
delayed [2], closing the deal itself is a positive signal. However, the delay causes loss of
synergies making the initial valuation to be decreased implying decreasing abnormal
returns to the acquirer/newly merged firm post-merger.

Cases 1 and 2 above form the basis of the due diligence hypothesis and the overdue
hypothesis, respectively. The increasing abnormal returns to the acquirer/newly merged
firm post-merger and the subsequent decreasing abnormal returns suggests the existence of
an optimal deal closing time.

A very important role is played by information asymmetry in our discussions above. If
the model is valid, then we should observe the due diligence hypothesis and overdue
hypothesis effect more strongly for firms that are opaque than for firms that are transparent.
This leads us toH1 as follows:

H1. The due diligence hypothesis-overdue hypothesis effect is severe when target
have more information asymmetry problems (opacity) while it does not hold or
has little impact when targets are not plagued by such problems, ceteris
paribus.

Finally, after the acquirer closes the deal and is merged with the target, it is now easier to
access information concerning the target. If the due diligence hypothesis-overdue hypothesis
effect is mainly driven by information asymmetry targets as projected in our model, then we
can expect this effect to dissipate over time after the merger is consummated because of the
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acquirer’s increased access to information (Howe andMorillon, 2017). This leads us toH2 as
below:

H2. The observed phenomenon of the due diligence hypothesis and the overdue
hypothesis effect is temporary and stronger in the short term, ceteris paribus.

It is important to note that, we do not aim at showing evidence of causality. Our focus is to
document further evidence that ex-ante, the time it takes until deal completion can give hint
about post-merger performance and that this effect is driven by target information
asymmetry.

3. Data and methodology
Our sample is from the Thomson Reuters Securities Data Company Platinum Mergers and
Acquisitions database. We collect local public US M&A from 1990 to 2015 that are
completed and are disclosed value deals. We collect data on stock returns from the Center for
Research in Security Prices and collect firm fundamentals from COMPUSTAT.

As argued from the model earlier, Cases one and two above form the basis of the due
diligence hypothesis and the overdue hypothesis where increasing abnormal returns to the
acquirer/newly merged firm post-merger and subsequent decreasing abnormal returns
suggests the existence of an optimal deal closing time and a non-monotonic inverse
U-shaped relationship between subsequent performance and time until deal completion. We,
therefore, perform a combined test of the two hypotheses by regressing our performance
measure on the time until deal completion and its squared term and also conduct a test of
inverse U-shaped relationship to confirm the existence of this non-monotonic relationship.
For H1, to test the impact of information asymmetry as being a driving force behind the
observed post-merger performance-time until deal completion nexus, we partition the
sample into deals involving high information asymmetry targets (opaque targets) and low
information asymmetry targets (transparent targets). Finally, for tests of H2, we run our
tests for different time intervals to ascertain how long the impact of the due diligence
hypothesis and the overdue hypothesis effect lasts.

We used the following controls: cash dummy, difference in industry dummy, ownership
percentage, Tobin’s Q of the acquirer, size of the acquirer, the cash flow of the acquirer,
leverage of the acquirer, gross domestic product (GDP) growth and total stock market
development growth. Refer to Appendix for a detailed description of these variables.

For stock performance, we adopt the cumulative abnormal return or the buy-and-hold
abnormal return depending on the horizon. For financial performance, we use the change in
return on assets. For testing the existence of an inverse U-shaped relationship between
subsequent performance and time until deal completion, we use the Lind andMehlum (2010)
test. We correct for heteroscedasticity in all our models by using robust standard errors and
deal with autocorrelation among firms by clustering at the firm level.

In addition, we delete observations where the announcement date is the same as the
completion date because there is no lapse between the announcement date and the
completion date.

There are a number of variables that have been used in the literature to measure and
proxy for information asymmetry or opacity of a firm. Prime among them include
accounting information-based measures such as the accruals quality, intangible assets
scaled by sales, Tobin’s Q and firm size (log of total assets); market-based measures
such as bid-ask spread (the difference between bid prices and ask prices); and analyst-
based measures such as analyst coverage (the number of analyst following), standard
deviation of analyst forecasts and analyst forecast error. In this paper, we mainly use
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the target’s accruals quality as developed by Dechow and Dichev (2002) and applied by
Francis et al. (2005) and Kim and Qi (2010) to proxy for information asymmetry.
Accruals quality measure the extent to which total current accruals map into operating
cash flow realizations and has been posited in the literature as a better measure of
information asymmetry. As financial statements are the primary information source to
learn about firm performance, accruals quality measures the clarity of the information
contained in the financial reports of firms (Lee and Masulis, 2009). Lee and Masulis
argue that the other typical proxies for asymmetric information (Tobin’s Q, size, stock
return volatility, components of the bid-ask spread and analyst forecast dispersion)
may have multiple interpretations. Because of the tendency for multiple interpretations
of other information asymmetry proxies to cloud out the interpretations of our findings,
we adopt the accrual quality of the target as the main proxy for information asymmetry
in this study. Yu (2012) also indicate the advantages of using accruals quality over
other forms of measures used for information asymmetry. First, accruals quality is not
influenced by stock market microstructure and trading activity. Second, it is a more
focused and clear measure of information disparity compared to firm characteristics
such as firm size. Third, analyst-based measures only cover a section of large firms, and
thus, tend to exclude a large fraction of firms. In addition, accruals quality encompasses
both the intentional misstatements and unintentional errors resulting from
management lapses and environmental uncertainty (Francis et al., 2005).

We follow Francis et al. (2005) and Core et al. (2008) and divide accrual quality into
quintile groups. The first two quintiles are used as the low information asymmetry group
while the last two quintiles are used as the high information asymmetry group. We also use
the firm size and the Tobin’s Q of targets as alternate proxies for information asymmetry for
robustness checks. We divide the firm size variable of the target into three groups (terciles)
and use the first tercile as the high information asymmetry group (opaque targets) and the
third tercile as the low information asymmetry group (transparent targets). We follow a
similar process for Tobin’s Q of the target firm using the first tercile as the low information
asymmetry group (transparent targets) and the third tercile as the high information
asymmetry group (opaque targets).

4. Empirical results
4.1 Main results
We begin this section by presenting the descriptive statistics of the variables used in this
study in Table 1. Table 1 shows that the mean time until deal completion is about six
and half months. This figure is higher than the mean of twomonths reported in Thompson
and Kim (2020) and a number of reasons could account for this observations. Thompson and
Kim (2020) used a cross border sample from 2000 to 2010 while we only use local US firms
from 1990 to 2015 as our sample. This observation is not out of order as Boeh (2011) find
evidence that cross-border M&As are more quickly executed. We divide the sample into
high information asymmetry firms and low information asymmetry firms. We observe that
it takes about eightmonths for deals to be completed in the low information asymmetry
group while it takes about sixmonths to be completed in the high information asymmetry
group, which does not align with what we would normally expect. This observation
hindsight could be pointing to us that less due diligence may have been undertaken in deals
involving high information asymmetry targets or conversely that the deals involving low
information asymmetry targets may have been unduly delayed. Apart from the time until
deal completion, the differences between the transparent targets and the opaque targets are
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significant for most of the variables, which indicate that the transparent targets are different
from the opaque targets in our sample.

We now run the regression for stock performance: the panel regressionmodel is as follows:

CARit or BHARit ¼ a þ b 1 � tcit þ b 2 � tcit2 þ g 0 Control variablesit þ m i þ « it

(15)

where CAR is the cumulative abnormal returns of the acquirer/newly merged firm, BHAR is
the buy-and-hold abnormal returns of the acquirer/newly merged firm, tc is the time until
deal completion, tc2 is the squared term of time until deal completion, m i are firm fixed
effects and « is the error term.

For the purpose of making the tables concise, we do not report all the country- and firm-
level and deal-specific control variables howbeit they are included in all regressions we run.
Table 2 presents the results for the regressions in equation (15) below.

When we run the regressions for the whole sample with respect to stock performance, we
find an inverse U-shaped relationship between post-merger performance and time until deal
completion in the short horizon of three months. When we divide the sample into the high
information asymmetry group and the low information asymmetry group, we find support
for both H1 and H2. Though not significant in the short horizon, we find an inverse
U-shaped relationship in the long horizon for the deals involving opaque targets. This
supports H1. The inverse U-shaped relationship in this group persists for the long term
while it is non-existent for the transparent group, providing support forH2.
We have argued that, if the projections of the investor in the model we presented, which
underlie the due diligence hypothesis and the overdue hypothesis are correct, then this
should also reflect in the acquirer’s financial performance post-deal. We test this assertion
empirically in the discussion that follows. The panel regression model we run is shown in
equation (16) below:

DROAit ¼ a þ b 1 � tcit þ b 2 � tcit2 þ g 0Control variablesit þ m i þ « it (16)

Table 1.
Descriptive statistics

Whole sample Transparent targets Opaque targets P-value
Variables Mean SD Min Max Mean Mean (difference)

Time until completion 6.51 11.15 0.03 175.67 7.86 5.80 0.00***
Cash payment 0.65 0.48 0.00 1.00 0.60 0.58 0.40
Industry difference 0.12 0.32 0.00 1.00 0.13 0.18 0.00***
GDP growth 2.96 1.52 �2.78 4.69 2.96 2.99 0.70
Total stock traded growth 0.22 0.25 �0.30 0.58 0.23 0.22 0.43
Value of transaction 4.78 2.23 �2.30 11.40 5.50 4.41 0.00***
Ownership percentage 0.64 0.44 0.00 1.00 0.69 0.75 0.00***
Acquirer size 7.18 2.11 1.36 13.40 7.75 6.77 0.00***
Acquirer cash flow 0.08 0.10 0.00 0.86 0.07 0.11 0.00***
Acquirer leverage 0.53 0.21 0.01 1.48 0.56 0.50 0.00***
Acquirer Tobin’s Q 2.03 1.54 0.48 20.01 2.10 2.07 0.73
Accruals quality 0.05 0.05 0.00 0.38 0.01 0.08 0.00***
Size of the target 5.49 1.97 �1.23 12.13 6.36 4.86 0.00***

Note: ***p < 0.05
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where ROA is the earnings before interest, taxes, depreciation and amortization (EBITDA)
scaled by total assets of the acquirer/newly merged firm after t-years, tc is the time until deal
completion, tc2 is the squared term of time until deal completion, m i are firm fixed effects
and « is the error term.

Our results in Table 3 show a similar pattern as the results in Table 2 supporting all two
hypotheses. Particularly, it can be observed that the results for transparent targets show
that the inverse U-shaped relationship does not hold in any of the time horizons confirming
H1 and H2. Only the results relating to opaque targets are significant and for the long
horizon providing evidence in support ofH2.

Table 2.
Effect of time until
completion on stock
performance using
accruals quality of
target to proxy for
information
asymmetry

(1) (2) (3)
CAR/BHAR Three months One year Two years

Whole sample
Time until completion 0.002900** 0.001223 0.007954
Time until completion squared �0.000028*** �0.000018 �0.000076
Control variables and fixed effect Y Y Y
Optimum time until completion(days) 52 34 52
U-test (p-value) 0.02 0.37 0.09
U-test-implication Strong inverse U Monotone/U Weak inverse U
Observations 1,499 1,494 1,478
R2 0.112 0.076 0.072
Number of firms 979 974 959

Opaque targets
Time until completion 0.002322 0.047026*** 0.050680**
Time until completion squared �0.000100 �0.001469*** �0.001605***
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 12 16 16
U-test (p-value) 0.35 0.00 0.02
U-test-implication Monotone/U Strong inverse U Strong inverse U
Observations 623 622 615
R2 0.226 0.307 0.346
Number of firms 498 497 490

Transparent targets
Time until completion 0.002919 �0.000361 0.003738
Time until completion squared �0.000033** �0.000015 �0.000045
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 44 �12 42
U-test (p-value) 0.07 – 0.24
U-test-implication Weak inverse U Monotone/U Monotone/U
Observations 561 559 556
R2 0.165 0.155 0.062
Number of firms 426 424 421

Notes: Regressing our performance measure (CAR/BHAR) on time until deal completion and its squared
term for different periods post-merger, the table is a combined test of the due diligence hypothesis and the
overdue hypothesis. To test the role played by information asymmetry of the target, the sample is
partitioned into opaque and transparent targets using the accrual quality of the target as a proxy for
information asymmetry. Control variables include the national- and firm-level and deal-specific variables as
explained in the Appendix. Firm fixed effect is included in all models and the optimum time until deal
completion and the results of the stringent test of quadratic relation, following Lind and Mehlum (2010) are
also reported. Standard errors are corrected for heteroscedasticity and clustered at the firm level. ***p <
0.01, **p< 0.05; *p< 0.1
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4.2 Robustness checks
Despite dividing our sample into sub-samples, which could result in a loss of power, we still
find significant results for the long horizon for the opaque targets so we believe the case has
been made for the hypotheses we test. However, for robustness, we re-run all our regressions
using other proxies for information asymmetry: the size of the target firm and Tobin’s Q of
the target firm. By using this measure, we observe qualitatively similar results as above.
The results using size of the target are in Tables 4 and 5 below.

As can be observed from Tables 4 and 5, all of H1 and H2 are strongly supported. Both
in the short term and the long term, when deals involve an opaque target, the post-merger

Table 3.
Effect of time until

completion on
financial

performance using
accruals quality of
target to proxy for

information
asymmetry

(1) (2) (3)
DROA One year Two years Five years

Whole sample
Time until completion 0.000583 0.001468*** 0.000487
Time until completion squared �0.000006* �0.000015*** �0.000006
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 52 50 38
U-test (p-value) 0.07 0.00 0.25
U-test-implication Weak inverse U Strong inverse U Monotone/U
Observations 1,392 1,309 1,047
R2 0.116 0.135 0.181
Number of firms 900 832 659

Opaque targets
Time until completion 0.001295 0.003473 0.008499**
Time until completion squared �0.000042 �0.000063 �0.000356***
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 16 28 12
U-test (p-value) 0.3 0.18 0.02
U-test-implication Monotone/U Monotone/U Strong inverse U
Observations 580 540 434
R2 0.125 0.117 0.291
Number of firms 462 427 338

Transparent targets
Time until completion 0.000828 0.001069 0.000757
Time until completion squared �0.000007 �0.000011* �0.000008
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 63 47 46
U-test (p-value) 0.15 0.11 0.24
U-test-implication Monotone/U Monotone/U Monotone/U
Observations 522 495 389
R2 0.339 0.300 0.570
Number of firms 397 372 294

Notes: Regressing our performance measure (change in return on assets) on time until deal completion and
its squared term for different periods post-merger, the table is a combined test of the due diligence
hypothesis and the overdue hypothesis. To test the role played by information asymmetry of the target, the
sample is partitioned into opaque and transparent targets using the accrual quality of the target as a proxy
for information asymmetry. Control variables include the national- and firm-level and deal-specific
variables as explained in the appendix. Firm fixed effect is included in all models and the optimum time
until deal completion and the results of the stringent test of quadratic relation, following Lind and Mehlum
(2010) are also reported. Standard errors are corrected for heteroscedasticity and clustered at the firm level.
***p< 0.01, **p< 0.05; *p< 0.1
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performance-time until deal completion nexus is stronger while this effect is non-existent or
very weak when deals involve a transparent target in line with our expectations. Simply put,
opaque targets drive the effect documented in Thompson and Kim (2020). Further, this effect
dissipates over time so that the effect is stronger in the short term than in the long term. The
results using Tobin’s Q of the target are in Tables 6 and 7 below:

When we use Tobin’s Q of the target as a proxy for information asymmetry and compare between
opaque targets and transparent targets, we observe significant results, albeit weak, for only the sample
involving opaque targets and only for the period 2 years after the close of the deal. The test of U-shaped
relationship does not support the existence of an inverse U-shaped relationship in any of the regressions
but as we find some significant results on the squared term of time until deal completion with respect to

Table 4.
Robustness check-
effect of time until
completion on stock
performance using
size of target to
proxy for
information
asymmetry

(1) (2) (3)
CAR/BHAR Three months One year Two years

Whole sample
Time until completion 0.002819** 0.000319 0.002588
Time until completion squared �0.000019* 0.000006 0.000004
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 73 �26 �302
U-test (p-value) 0.06 – –
U-test-implication Weak inverse U Monotone/U Monotone/U
Observations 1,933 1,927 1,905
R2 0.113 0.075 0.074
Number of firms 1,234 1,229 1,210

Opaque targets
Time until completion 0.005487*** 0.008525** 0.009314
Time until completion squared �0.000045*** �0.000075*** �0.000084
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 61 57 55
U-test (p-value) 0.00 0.00 0.11
U-test-implication Strong inverse U Strong inverse U Monotone/U
Observations 541 540 538
R2 0.096 0.145 0.104
Number of firms 379 378 376

Transparent targets
Time until completion �0.008052 �0.013653 �0.000808
Time until completion squared 0.000211* 0.000285 0.000044
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 19 24 9
U-test (p-value) 0.13 0.25 0.49
U-test-implication Monotone/U Monotone/U Monotone/U
Observations 788 784 770
R2 0.176 0.080 0.108
Number of firms 611 607 594

Notes: Regressing our performance measure (CAR/BHAR) on time until deal completion and its squared term
for different periods post-merger, the table is a combined test of the due diligence hypothesis and the overdue
hypothesis. To test the role played by information asymmetry of the target, the sample is partitioned into
opaque and transparent targets using the size of the target as a proxy for information asymmetry. Control
variables include the national- and firm-level and deal-specific variables as explained in the appendix. Firm fixed
effect is included in all models and the optimum time until deal completion and the results of the stringent test of
quadratic relation, following Lind and Mehlum (2010) are also reported. Standard errors are corrected for
heteroscedasticity and clustered at the firm level. ***p< 0.01, **p< 0.05 *p< 0.1
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opaque targets while none of the results are significant for transparent targets, the results are
qualitatively similar to the findings of the main regressions and in the spirit of the discussions so far.

5. Conclusion
In this study, we have developed and presented a simple theoretical model to explain the due
diligence hypothesis and the overdue hypothesis found in Thompson and Kim (2020). Our
model hinges on a market with three players, namely, the acquirer, target and the investor.
In the bid of the acquirer to buy the target, the acquirer undertakes due diligence to satisfy
itself of the quality of the deal, which involves the incurring of direct costs in terms of

Table 5.
Robustness check-
effect of time until

completion on
financial

performance using
size of target to

proxy for
information
asymmetry

(1) (2) (3)
DROA One year Two years Five years

Whole sample
Time until completion 0.000285 0.001066** 0.000221
Time until completion squared �0.000002 �0.000008 �0.000001
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 77 68 104
U-test (p-value) 0.3 0.09
U-test-implication Monotone/U Weak inverse U Monotone/U
Observations 1,723 1,626 1,277
R2 0.105 0.127 0.167
Number of firms 1,087 1,007 785

Opaque targets
Time until completion 0.001174** 0.001894*** 0.000518
Time until completion squared �0.000009* �0.000017*** �0.000004
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 63 57 58
U-test (p-value) 0.03 0.00 0.29
U-test-implication Strong inverse U Strong inverse U Monotone/U
Observations 471 452 357
R2 0.125 0.137 0.205
Number of firms 333 312 257

Transparent targets
Time until completion �0.002816 �0.001342 0.004104
Time until completion squared 0.000049 0.000023 �0.000073
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 29 29 28
U-test (p-value) 0.15 0.35 0.06
U-test-implication Monotone/U Monotone/U Weak inverse U
Observations 714 663 519
R2 0.124 0.136 0.336
Number of firms 545 501 385

Notes: Regressing our performance measure (change in return on assets) on time until deal completion and
its squared term for different periods post-merger, the table is a combined test of the due diligence
hypothesis and the overdue hypothesis. To test the role played by information asymmetry of the target, the
sample is partitioned into opaque and transparent targets using the size of the target as a proxy for
information asymmetry. Control variables include the national- and firm-level and deal-specific variables as
explained in the appendix. Firm fixed effect is included in all models and the optimum time until deal
completion and the results of the stringent test of quadratic relation, following Lind and Mehlum (2010) are
also reported. Standard errors are corrected for heteroscedasticity and clustered at the firm level. ***p <
0.01, **p< 0.05; *p< 0.1
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resources and indirectly in terms of time. While the benefits of synergy expected to result
from the deal are time-bound and delays could result in the loss of these synergies, the
acquirer desires to quickly close the deal and at the same time has to perform adequate due
diligence. The investor, not being a direct party to the closed-door negotiations between the
acquirer and the target, takes the time until deal completion as the main signal to update his
information set concerning the ex-ante probability that the acquirer/newly merged firm will
experience superior or poor performance post-merger. Our model projects that the
relationship documented by Thompson and Kim (2020) is stronger when the deal includes
opaque targets suggesting that information asymmetry plays a vital role in the post-M&A
performance-time until deal completion nexus.

Table 6.
Robustness check-
effect of time until
completion on stock
performance using
Tobin’s Q of target to
proxy for
information
asymmetry

(1) (2) (3)
CAR/BHAR Three months One year Two years

Whole sample
Time until completion 0.004153 0.005862 0.016658
Time until completion squared �0.000044 �0.000060 �0.000235
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 42,745 44,240 31,860
U-test (p-value) – – –
U-test-implication Monotone/U Monotone/U Monotone/U
Observations 806 804 794
R2 0.072 0.148 0.115
Number of firms 644 642 632

Opaque targets
Time until completion 0.008008* 0.013893 0.042730*
Time until completion squared �0.000123 �0.000235 �0.000806*
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 29,348 26,578 23,859
U-test (p-value) – – –
U-test-implication Monotone/U Monotone/U Monotone/U
Observations 397 397 394
R2 0.210 0.353 0.333
Number of firms 327 327 324

Transparent targets
Time until completion �0.005631 �0.010377 �0.013403
Time until completion squared 0.000094 0.000121 0.000103
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 26,825 38,745 58,341
U-test (p-value) – – –
U-test-implication Monotone/U Monotone/U Monotone/U
Observations 409 407 400
R2 0.312 0.153 0.224
Number of firms 352 350 343

Notes: Regressing our performance measure (CAR/BHAR) on time until deal completion and its squared
term for different periods post-merger, the table is a combined test of the due diligence hypothesis and the
overdue hypothesis. To test the role played by information asymmetry of the target, the sample is
partitioned into opaque and transparent targets using Tobin’s Q of the target as a proxy for information
asymmetry. Control variables include the national- and firm-level and deal-specific variables as explained in
the appendix. Firm fixed effect is included in all models and the optimum time until deal completion and the
results of the stringent test of quadratic relation, following Lind and Mehlum (2010) are also reported.
Standard errors are corrected for heteroscedasticity and clustered at the firm level. ***p < 0.01, **p < 0.05
and *p< 0.1
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We find that mergers that involve more opaque firms as targets, which take a shorter time to
close perform better, while those that take too long to close experience poor post-M&A
performance. Conversely, the effect is very weak or completely non-existent when the
targets are transparent. These results hold for the short term supporting the evidence that
information asymmetry problems are severe before the merger is consummated and become
attenuated post-merger.

In conclusion, dealing with a target one does not know well about and does not
properly investigate could spell doom for an acquirer but it is important to be timely
in making decisions because a good decision timed wrongly remains a poor decision
made.

Table 7.
Robustness check-
effect of time until

completion on
financial

performance using
Tobin’s Q of target to

proxy for
information
asymmetry

(1) (2) (3)
DROA One year Two years Five years

Whole sample
Time until completion 0.001133 0.002953** 0.002331
Time until completion squared �0.000016 �0.000045** �0.000044
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 32,072 29,619 23,948
U-test (p-value) – – –
U-test-implication Monotone/U Monotone/U Monotone/U
Observations 717 672 504
R2 0.167 0.251 0.318
Number of firms 568 528 392

Opaque targets
Time until completion 0.002430 0.005606** 0.004836
Time until completion squared �0.000046 �0.000103* �0.000078
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 23,711 24,375 27,992
U-test (p-value) – – –
U-test-implication Monotone/U Monotone/U Monotone/U
Observations 366 345 262
R2 0.173 0.209 0.353
Number of firms 299 282 214

Transparent targets
Time until completion �0.000504 �0.000455 0.000100
Time until completion squared 0.000017 0.000014 0.000008
Control variables and fixed effect Y Y Y
Optimum time until completion (days) 13,579 14,547 �5,748
U-test (p-value) – – –
U-test-implication Monotone/U Monotone/U Monotone/U
Observations 351 327 242
R2 0.429 0.425 0.416
Number of firms 299 276 204

Notes: Regressing our performance measure (change in return on assets) on time until deal completion and
its squared term for different periods post-merger, the table is a combined test of the due diligence
hypothesis and the overdue hypothesis. To test the role played by information asymmetry of the target, the
sample is partitioned into opaque and transparent targets using Tobin’s Q of the target as a proxy for
information asymmetry. Control variables include the national- and firm-level and deal-specific variables as
explained in the appendix. Firm fixed effect is included in all models and the optimum time until deal
completion and the results of the stringent test of quadratic relation, following Lind and Mehlum (2010) are
also reported. Standard errors are corrected for heteroscedasticity and clustered at the firm level. ***p <
0.01, **p< 0.05 *p< 0.1
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Notes

1. Eðpn;tc jIn;tcÞ ¼ Eðpn;t jIn;tÞ þ EðznÞ � EðcnÞ ¼ Eðfn;t jIn;tÞ þ EðznÞ � EðcnÞ ¼ Eðfn;t þ zn � cn jIn;tÞ
2. It is known that acquirers have incentive to still see a deal through despite delays because of

exorbitant break-up fees (Boeh, 2011; Butler and Sauska, 2014).
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Table A1.
Definition of
variables

Dependent variables Definition of variables
CAR and BHAR The cumulative abnormal returns and the buy and hold abnormal returns

of the acquirer or newly merged firm after the deal
ROA The earnings before interest, taxes, depreciation and amortization

(EBITDA) divided by total assets
Information asymmetry:
partitioning variables
Accruals quality Accruals quality calculated following Dechow and Dichev (2002), Kim and

Qi (2010)
Size of the target The log of total assets of the target firm
Target Tobin’s Q Tobin’s Q of the target firm. Tobin’s Q is defined as the ratio of total assets

plus market capitalization minus common equity minus deferred taxes and
investment tax credit to total assets

Independent variable
Time until completion The time difference between the announcement and effective date of the

deal in months

Control variables
Cash payment A dummy variable equal to one if the deal is financed by all or majority

cash and zero otherwise
Industry difference A dummy variable that equals one if the acquirer and target firms belong

to different industries, and zero otherwise
GDP growth The annual GDP growth rate of the target countries
Total stock traded growth The calculated annual growth of the total stock market value of the target

countries
Value of transaction The log of the total value of the consideration paid by the acquirer,

excluding fees and expenses
Ownership percentage The percentage ownership of the acquirer after the deal
Acquirer size The log of total assets of the acquirer firm
Acquirer cash flow The cash flow of the acquirer firm divided by its total assets
Acquirer leverage The total liabilities of the acquirer firm divided by its total assets
Acquirer Tobin’s Q The Tobin’s Q of the acquirer firm. Tobin’s Q is defined as the ratio of total

assets plus market capitalization minus common equity minus deferred
taxes and investment tax credit to total assets
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