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MERGERS, EVENT STUDIES AND SYSTEMATIC RISK 

ABSTRACT 

The combination of industrial organizational theory and 
financial data have been used to evaluate the economic effects 
of mergers. Recent studies attempt to identify the economic 
sources of merger-created gains by examining the stock market 
reaction of rival firms. The use of rival firms is useful 
because the monopoly power and efficiency hypotheses can have 
different predictions concerning the effects of a merger on the 
returns of the rival firms. Eckbo (1983), and Eckbo and Weir 
(1985) reject the monopoly power hypothesis because events 
which reduce the likelihood of a merger (e.g. FTC complaint) 
do not cause rival firms to realize negative abnormal stock 
market performance. Stillman (1983) rejects the monopoly 
power hypothesis for the same reason and also observes that 
the rival firms do not realize abnormal gains on the dates 
when the likelihood of a merger increases (e.g. merger 
announcement). 

Statistical tests of the hypotheses concerning the impacts 
of merger events on the abnormal stock market performance of 
rival firms are based on the "event test" methodology. In most 
studies abnormal performance is defined as the deviation of a 
firm's realized return from the expected risk-adjusted return. 
The expected risk-adjusted return is based on the pre-event 
estimated systematic or beta risk of the firm. 

A problem with the "event test" methodology is that if 
the announcement of a merger (or any merger-related "event") 
changes the systematic risk of the rival firms, and abnormal 
performance is calculated over a post-event time window, using 
a pre-event systematic risk confounds abnormal performance 
with changes in risk. In the appendix to this report, we 
combine the theory of the firm with a financial model of asset 
returns to derive an equilibrium expression for systematic risk. 
A direct implication of this expression is that merger-related 
events will cause systematic risk to shift. 

Using the Stillman data of contested horizontal mergers 
we find strong empirical evidence that beta is endogenous to 
merger-related events. In particular, the systematic risk of 
rival firms increase (decrease) after events which decrease 
(increase) the likelihood of merger. This systematic change in 
beta risk causes abnormal return measures to be biased. 

Using post-event data to estimate systematic risk correCts 
for this bias (actually it over-corrects). The empirical results 
suggest that abnormal performance measures are sensitive to 
the particular systematic risk that is used to adjust the 
realized return. Even after correcting for the bias in abnormal 

v 



returns, though the rival firms did have a significant 
abnormally positive return after events which increase the 
likelihood of a merger, they did not have a sign if ican t 
abnormal loss after events which decrease the likelihood of a 
merger. Therefore, the empirical evidence is still not entirely 
consistent with the monopoly power hypothesis. 

The finding that there is no significant abnormal change 
in value for the rival firms around "negative" events raises 
interesting Questions since these same firms experience a large 
and significant change in systematic risk. These conflicting 
pieces of evidence are discussed in the final section of the 
report. 

VI 



SECTION 1 

INTRODUCTION 

The use of capital market return data to investigate issues 
in industrial organization is relatively new and gaining in 
popularity among academic economists and those who formulate 
public policy.1 The combination of industrial organization 
theory and financial data is used most often to evaluate the 
impact of mergers on stockholder wealth.2 Capital market 
data is useful in measuring the economic effects of mergers 
because such data presumably reflects all available information 
regarding the expected future cash flows of the combining 
firms. Because of the efficiency of the capital market, prices 
react quickly to changes in information.3 As a result, 
following the unexpected announcement of a merger, returns 
for merging firms can provide a summary of the expected 
effects of the merger on the future cash flows of the firms.4 

There are a large number of studies that investigate the 
wealth impacts of mergers. These studies show that, as a result 
of a merger proposal, the shareholders of target firms receive 
large abnormal positive returns while the shareholders of the 
acquiring firms tend to earn a normal rate of return.5 From 
the perspective of a regulator, most merger impact studies are 
deficient because they do not identify the economic cause of 
the increase in the target firm's value. As a result, they do 
not assist the regulator in distinguishing between mergers that 
will result in increased monopoly power and higher output 
prices from mergers that will result in efficiency or synergy 

1 For an overview of this literature see Schwert (I981). 

2 For a review of this literature see the survey article 
by Jensen and Ruback (1983). 

3 For an excellent discussion of the theory of efficient 
capital markets and the empirical evidence concerning the 
theory see Fama (1970). 

4 Efficient capital markets and the assumption of rational 
expectations implies that acrOss a large sample of mergers the 
market is unbiased in the way it revalues the assets of a firm. 
For an alternative interpretation of financial data see Shiller 
(1981) or Summers (1986). 

5 Some of these papers include Dodd (1980), Asquith 
(1983), Mandelker (1974), Dodd and Ruback (1977). For a survey 
of results see Jensen and Ruback (1983). 



gains. Studies that investigate the wealth impacts on the 
shareholders of the merging firms can not distinguish between 
these two possibilities because the expected future cash flows 
of a firm would increase in either case. 

Recent studies attempt to identify the economic sources of 
merger-created gains by examining the stock market reactions 
of all firms that are potentially affected by the merger. Eckbo 
(1983) and Stillman (1983) incorporate conventional industrial 
organization hypotheses into "event-test-based" statistical 
tests. In very similar papers these authors hypothesize that if 
a merger is expected to a.85640 0 11.1 270hig.04 649.Tc 11.1 0 0   115 5811.1 0 0 11.11. 3.304 0 TdTc 11.110Tu

a pris a cause 
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performance it is necessary to know the expected (normal) rate 
of return to the firm. Financial models of asset returns show 
that "riskier" assets have higher expected returns since 
investors must be compensated for bearing risk. However, 
investors are only compensated for risk that they cannot avoid 
by diversification of their wealth into other securities.1° 
This type of risk is called systematic or undiversifiable risk. 
Therefore, in "event" studies, the abnormal stock market 
performance is defined as the deviation of a firm's realized 
return from the risk (systematic) adjusted return. In most 
studies, the risk-adjusted return is obtained from the pre
event estimated systematic or beta risk of the firm. 

A problem with the "event test" methodology is that if 
the announcement of a merger changes the systematic risk of 
the consolidating and rival firms, and abnormal performance is 
calculated over a post-event time window, using a pre-merger 
systematic risk confounds abnormal performance with changes 
in systematic risk. Most studies ignore this potential problem 
of endogenous systematic risk and use estimates of systematic 
risk based on pre-event data as an instrument for the 
systematic risk during the post-event time window. If merger
induced changes in risk are related to the hypotheses that are 
used to discriminate between monopoly and efficiency mergers 
then conclusions regarding these hypotheses based on the usual 
abnormal performance measures can be wrong. 

Much of the reason the problem of endogenous 
systematic risk has been ignored is the lack of theory to 
predict and explain changes in systematic risk after merger
related events.ll In the appendix to this report, we combine 
the theory of the firm with a financial model of asset returns 
to derive an equilibrium expression for systematic risk which 

10 The reason for this is demonstrated in the following 
example. Suppose that both security 10 b2s 11.1 421.17 289.211.1 0 07lh 11.1q5 0 0 11.1 3621 Tm (10 b21q48202 0 0 11.1 259.89 c3.16w7421 Tm (16 3nd0 Td (wrongad)Tj  0 389 c3.16w7421.1 0 07lh 11.1q5 0 0 1117.21289.21 Tm 194.52 361.4 0 1 1.1 0 07lh 11.14o11.1 2204164Tm 194.52 361.4 0 1 17lhrm )Tj 110 0 7.1 194.52 36.0448 Tc 2.316 0 Td (been3m (mer3q6 )Tj 0.05 Tc,0838 0 0 11.1 265.81 14ogad)Tj  0 389 c3.16theory )Tj c4 0 11.1 265. (deritematic ) (ign71 Tm (a )Tj 0.04.5435 0 0 5c ) (ign71 498sn71 Tm (a )Tm )Tj 11.47411.3742 0 0 1191.1 421.17 289.211sD03742j 11.2653 0 0 1 (ewing )Tj 0.0429 T45 Tm (merge0 0 o20 110(od)Tj  0 3a0 0 11.1 290.04 3453 Tc 14.01 llo9 289.21 Tm (for )Tj 11.16 0 11.1 407.64 385.21 Tm (of 9a 11.1 35254 0 0 1117.21289.21525.21 Tm vari1.1don117 0 0 11.1 172411.3117 0 0 11.1 172.4b 07lh 11.14o11.1 2201.1 107lh  Tc 11.31.1 290.04 3.1   0 07lh 11i307lh 11.1q5  (de8117.21289.215whenTj 11.3117 0 0 11.1 172Tj on ).21289.215 289Tc 111653 0 0 11.1  0.0418 Tc749.2 ).21289.215Tm (10 b23817 0 01.4 Tc 14.0 11.1 290.04 3176 Tc 14.01 llo9 289.21 Tm3567ge0 0 o20 118(od).21289.215hig
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results from profit maximization by the firm and is consistent 
with the market clearing conditions of the asset market.12 A 
direct implication of this expression for systematic risk is that 
unexpected merger-related information causes systematic risk to 
shift. This result suggests that the assumption of beta 
stationarity in merger event analysis is not valid and that 
careful attention should be paid to the effect of shifts in 
systematic risk on the abnormal return measures typically used 
in even t studies.13 

Eckbo (1983) and Eckbo and Wier (1985) reject the 
monopoly power hypothesis because events which reduce the 
likelihood of a merger taking place (e.g. complaint filed by the 
Federal Trade Commission) do not cause rival firms to realize 
negative abnormal performance. Stillman (1983) rejects the 
monopoly power hypothesis for the same reason and also 
observes that rival firms do not realize unexpected gains after 
the announcement of events which increase the likelihood of 
the merger taking place. If, as argued above, events which 
increase or decrease the likelihood of a merger taking place 
cause systematic risk to change, then ignoring changes in 
systematic risk may bias abnormal return measures. 

In Section 2, the Stillman data of challenged horizontal 
mergers is used to test the hypothesis that there are 
merger-induced changes in beta for the rival firms. Merger
induced changes in systematic risk though a necessary condition 
do not automatically imply that cumulative average abnormal 
return measures based on pre-event systematic risk are biased. 
Section 3 derives conditions under which abnormal return 
measures based on pre-event systematic risk are biased and 
verifies that these conditions exist in the data. To adjust for 
the bias, abnormal return measures for rival firms are 
computed based on pre- and post-event systematic risk (the use 
of post-event systematic risk actually over-corrects for the 
bias) and the conclusions of Eckbo and Stillman are re
evaluated. 

Section 4 concludes the report with a review of the 
findings of this study. 

12 This model is based on the work of Kupiec (1986). 

13 An understanding of the model of systematic risk 
presented in the appendix of this report is not necessary for 
an understanding of the report. The important point of the 
appendix is that there is a theoretical basis to expect changes 
in systematic risk to rival firms around merger-related events. 
In fact is it because of the model of systematic risk that we 
chose to investigate the empirical validity of endogenous 
systematic risk of rival firms. 

5 



SECTION 2 

EMPIRICAL EVIDENCE OF CHANGES IN SYSTEMATIC RISK 
FOR RIVAL FIRMS 







Testing for Changes in Beta Under Event-Induced 
Heteroskedastici ty 

If the merger event changes the variance of the market 
model residual as well as the security's systematic risk, the 
test for beta stationarity is based on separate market model 
estimates. The appropriate test statistic is 

where 

= 

bFre = market model OLS estimate of the slope 
coefficient based on pre-event (t<O) data, 

bFollt = market model OLS estimate of the slope 
coefficient based on post-event (t>O) data, 

SE;re = the standard error of bFre and, 

SE;ost = the standard error of brost. 

In large samples, Zj has the standard normal distribution. 
Therefore changes in systematic risk can be tested against the 
null hypothesis of constant risk by examining whether Zj as 
computed from equation (5) is significantly different from zero 
based on the standard normal distribution. 

The Data 

The statistical tests described above require security 
return data on rival firms to mergers around dates when 
unexpected merger-related information is released. The 
mergers, rivals and event dates used in this analysis are taken 
directly from the Stillman (1983) study of abnormal return to 
rival firms. In that study Stillman lists the acquiring and 
acquired firms, the rival firms to these mergers and the dates 
upon which unexpected information regarding the mergers was 
reflected in security prices. As in the Stillman study, this 
study uses the Center For Research on Security Prices (CRSP) 
data tape to obtain the security return data around the event 

9 





via published oplfllOns and fact memoranda by the enforcement 
agencies were excluded. These eliminations reduced the 
universe of mergers to 18. 

The final step in the construction of the data set was to 
identify, for the 18 mergers, dates of events 



Table I 

Challenged Horizontal Mergers in the Sample 

Acquiring Merger Industry Complaint 
(Acquired) Year Year 

Chrysler 1964 Heavy 1964 
(Mack) trucks 

Schenley 1964 Liquor 1966 
(Buckingham) Distilling 

Russell Stover 1965 Candy 1965 
(Fanny Farmer) 

General Dynamic 1966 Coal 1967 
(UEC) 

Sterling Drug 1966 Health and 1969 
(Lehn and Fink) Beauty Aids 

Bendix 1967 Filters 1967 
(Fram) 

Cooper 1967 Natural Gas 1967 
(Waukesha) Engines 

Atlantic 1968 Oil 1969 
(Sinclair) Refining 

Gould National 1969 Batteries 1969 
(Clevite) 

Warner Lambert 1970 Ethical 1971 
(Parke Davis) 

Jim 



TABLE II 

DESCRIPTION OF MERGER EVENTS IN THE SAMPLE OF 11 
MERGERS IN THE PERIOD 5/64 - 4/72 

Merger Event Date of Stock Sign of 
Return Excess Return 

Chrysler Merger Mack + 
Mack Announced after 5/ 1/64 

Close of 5/4/64 
Trading 5/4/64 

Complaint 7/31/64 Mack 
Filed 7/30/64 

Preliminary 
Injunction 8/17/64 Mack 
8/17/64 

Schenley Merger Agreement 
Buckingham Announced 8/26/64 Schenley + 

8/27/64 

Russell Merger agreement 
Stover Announced 8/26/64 Fanny + 

Fanny 2/9/65 Farmer 
Farmer 

General Major stock 
DynamicsPurchase by 

UEC General 9/30/66 UEC + 
Dynamics 

9/29/66 

Sterling Land F 
Drug Announced 

Lehn and Receiving 
Fink Bid From 2/1/66 Lehn and + 

Sterling Fink 
1/3/66 

Land F 
Approved Bid 3/25/66 Lehn and + 
3/28/66 Fink 

13 



TABLE II 

DESCRIPTION OF MERGER EVENTS IN THE SAMPLE OF 11 
MERGERS IN THE PERIOD 5/64 - 4/72 

Merger Event Date of Stock Sign of 
Return Excess Return 

Sterling FTC Judge 
Drug Dismissed 5/12/71 Sterling + 

Lehn and Complaint 5/13/71 
Fink 5/12/71 

Bendix Fram Agreed 12/28/66 Fram + 
Fram To Merge 1/3/67 

1/3/67 

Cooper Cooper Plans 
Waukesha To Acquire 7/25/67 Cooper + 

Remainder of 
Shares 7/25/67 

Atlantic Complaint 1/16/69 Sinclair 
Sinclair Filed 1/15/69 

Temporary 1/16/69 Sinclair 
Restraining 
Order 1/17/69 

Gould Merger 3/10/69 Clevite + 
National Agreement 

Clevite Announced 
3/10/69 

Warner Parke Davis Parke 
Lambert Agreed To 7/31/70 Davis + 

Parke Merger 
Davis 7/31/70 



Empirical Specification of Time Periods 

To test for changes 10 systematic risk requires the 
specification of a pre-event and a post-event time period. One 
possibility is to use the actual event dates listed in Table II to 
divide the pre-event and post-event periods. Previous work 
suggests that there is leakage of information when a large 
merger-related event takes place. As a result the capital 
market share prices tend to reflect the S e  t a k e s  p r e - e v e n t  d a t e s  
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residual. I6 

Shifts in Systematic Risk 

Table III presents the estimates of the shifts in systematic 
risk for the rival firms. The column labeled "type of event" 
indicates whether the event under consideration increased (+) 
or decreased (-) the likelihood of the merger taking place. 

The results reported in Table III suggest that the 
assumption that systematic risk is constant during merger 
events is not valid. For 14 out of 35 rival firms there was a 0 0 11.1 478.53 579.13 T2 (r11.) 



TABLE III 

ESTIMA TES OF THE 



TABLE III 

ESTIMA TES OF THE SHIFTS IN BET A FOR RIVAL FIRMS 
WHEN A MERGER RELATED EVENT TAKES PLACE 

Merger Pre-Event Post-Event Event Change Type 
Period Period Date Rival In Beta of Event 

06/06/70 05/06/71 
Sterling to to 05/12/71 American-.07 + 
Drug 05/05/71 10/06/71 Cyanimide(.31 ) 

Pfizer .25 + 
(1.11) 

Warner -.38** + 
Lambert (2.19) 

01/15/66 12/23/66 
Bendix to to 12/28/66 General .52·· + 

12/22/66 OS/23/67 Motors (2.36) 

08/25/66 07/20/67 Ca terpillar -.10 + 
Cooper to to 07/25/67 (.23) 

07/19/67 12/20/67 
Dresser -1.04·· + 

Industries (2.33) 

Ingersoll .99**· 
Rand (3.08) + 

Worthington -.1 0 + 
(.19) 

02/16/68 01/11/69 Conoco .83*** 
Atlantic to to 01/15/69 (3.46) 

01/10/69 06/11/69 
Exxon .42** 

(2.20) 

Shell .08 
(.32) 

Standard .34 
Oil Of Indiana (1.27) 

Texaco .09 
(.19) 
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TABLE III 

ESTIMATES OF THE SHIFTS IN BETA FOR RIVAL FIRMS 
WHEN A MERGER RELATED EVENT TAKES PLACE 

Merger Pre-Event Post-Event Event Change Type 
Period Period Date Rival In Beta of Event 

Gould 04/10/68 03/05/69 ESB .23 
National to to 07/25/67 (.62) 

03/04/69 08/05/69 
PR -.34 
Mallory (1.30) 

Union -.42" 
Carbide (1.97) 

Warner 08/31/69 07/26/70 American 
Lambert to to 07/31/70 Home -.12 

07/25/70 12/26/70 Products (.68) 

Smithkline -.20 
(.80) 

Upjohn .21 
(.86) 

American -.64·· 
Cyanamide (3.46) 

Jim 04/05/71 03/30/72 Certain -.10 
Walter to to 04/04/72 Teed (.26) 

03/29/72 08/30/72 
Flintkote -.16 

(.52) 

John -.0 I 
Manville (.0 I) (.52) .5210.9 413.6j 11.0593 0 0 10.73 

�913.39 373ind�t0s . 2 1  





SECTION 3 

CHANGES IN SYSTEMATIC RISK AND THE BIAS IN 
ABNORMAL RETURN MEASURES: IMPLICATIONS FOR THE 





For an individual firm or a small sample of firms, even if 
the direction of the change in beta is known, it is still 
uncertain whether the abnormal performance measures will 
overstate or understate the true abnormal return, since the 
sign of the return to the market portfolio over the event 
window cannot be predicted with much certainty. 

Over a large sample of merger events the bias in the 
cumulative average abnormal return measures will 
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Empirical Results 

The last column in Table III is labeled "Type of Event" 
(Table III is in Section 2) and indicates whether the event 
increased or decreased the likelihood of a merger taking place. 
To examine whether the average systematic risk changes for a 
certain type of event, the average change in beta by event is 
examined. 

The results in Table III show that changes in systematic 
risk for the rival firms are not random across events. For 
events which decreased the likelihood ("Type of Event" column 
has a minus sign) of a merger taking place 7 out of 7 rival 
firms experienced an increase in systematic risk, with 3 of 
these changes significant. The average change in beta among 
these 7 firms is .44.22 For events which increased the 
likelihood of a merger taking place ("Type of Event" column 
has a plus sign) 19 out of 



TABLE IV 

ESTIMA TES OF THE SHIFTS IN BET A FOR THE 
PORTFOLIOS OF RIVAL FIRMS WHEN A MERGER-RELATED 

EVENT TAKES PLACE 

Type Of Event 

Decreases Likelihood 
of Merger 

Increases Likelihood 
of Merger 

Absolute t values appear in parenthesis. 
* indicates significance at the 10% level. 
** indicates significance at the 5% level. 
*** indicates significance at the 1 % level. 

likelihood of a merger becomes -.16 (n=23). 

Change in Beta 

.391 ... 
(3.59) 

-.169*
(2.73) 

To control for contemporaneous correlation of returns 
across firms in the same industry, returns of the rival firms 
for the same merger are pooled into one equally weighted 
portfolio. After stacking the equally weighted portfolios, we 
estimate the market model using only pre-event data and again 
using only post-event data and test for shifts in the estimates 
of systematic risk. These results are reported in Table IV. 

The results in Table IV reinforce the findings of Table 
III. Systematic risk falls after events which increase the 
likelihood of a merger and rises after events which decrease 
the likelihood of merger. Thus, these results show that on 
average there is an inverse relationship between events that 
increase (decrease) the likelihood of a merger and the event
induced change in systematic risk. A systematic relationship 
between the type of merger event and changes in systematic 
has implications on the abnormal return measures used to test 
hypotheses regarding the social benefit of mergers. These 
implications are discussed after the empirical section. 

25 



TABLE V 

ESTIMATES OF THE SHIFTS IN BET A FOR THE 
PORTFOLIOS OF RIVAL FIRMS WHEN A MERGER-RELATED 

EVENT DOES NOT TAKE PLACE 

Type Of Event 

Decreases Likelihood 
of Merger 

Increases Likelihood 
of Merger 

Absolute t values appear 



Event-Induced Changes 

To present evidence that the shifts in systematic risk are 
induced by merger-related events the changes in systematic 
risk in a period when no merger event has taken place is 
examined. We use the same firms as in Table III but the pre
event and post-event periods are both prior to the merger
related event. To be precise, the same time periods reported 
in Table III are used, only I year earlier. 

Using 



TABLE VI 

THE BIAS IN CUMULATIVE AVERAGE ABNORMAL RETURN 
MEASURES OF RIVAL FIRMS GIVEN CHANGES IN 

SYSTEMA TIC RISK * 

Rm Type of Monopoly Industry-Wide Merging Firm 
Event Hypothesis Efficiency Efficiency 

+ + Against Against Towards 
+ Against Against Towards 

+ Towards Towards Against 
Towards Towards Against 

*This table gives the bias under the assumption that the 
changes in systematic risk are inversely related to the type 
of event as in Table IV. 

The event methodology used by Eckbo and Stillman rejects 
the monopoly power hypothesis24 based on the observation that 
after events which decrease the likelihood of a merger, rival 
firms do not experience an abnormal loss in value. Table IV 
shows that after events which decrease the likelihood of a 
merger rival firms experience an increase in their systematic 
risk. Recall the breakdown of the cumulative average 
abnormal return measure that is based on pre-event systematic 
risk, given again by 

24 Since the industry-wide efficiency Tj 11.15e 0 10.6 4811.0756 0 0 Reu.1839 r 11.15e 009 Tm 510.6 4811.070.l18e796 Tmm160.09 Tm (the )Tj 10.83.6 155.02 3096 Tm (do )Tj ect176om (indR.83.6 155.02 3096 Tm (do )Tj edVH4 11.6856 0 07 333.36 T8h0.0089 Tc 7)Tj e5c13 T1.o Tj 1-eveue. retu3m (indR.83.6 00 0 13.6 154.68Eckb333.36 Tm09in )Tj 10.84217.50 13.6 154.68ess5 Ti7.8i910own meas023.36 T8h0.009 0 9 13.6 154.68f 16ing (Tj 11.176e )Tj 11.4894 0he 13.6 154.68n333.36 Tm.6 on pre-e57in 
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therefore if the average return to the market portfolio is 
positive <R:nt>O) abnormal returns based on pre-event 
systematic risk are understated. 

Both the industry-wide efficiency and monopoly power 
hypothesis predict positive abnormal gains to rival firms around 
the announcement of events which increase the likelihood of a 
merger. The merging firm efficiency hypothesis predicts an 
abnormal loss to rival firms after such events. Consequently, 
if the average return to the market portfolio is positive 
abnormal returns to rival firms based on pre-event systematic 
risk are biased against showing support for the monopoly power 
and industry-wide efficiency hypothesis and towards support for 
the merging firm efficiency. The opposite biases result from a 
negative average return to the market portfolio. 

Corrections for the Bias 

To correct the bias in abnormal return measures estimates 
of bit are needed. Since time series data is used to estimate 
systematic risk, the true systematic risk on any day during the 
event window is unknown and must be proxied by an estimate 
of the average systematic risk. The use of post-event data to 
estimate post-event systematic risk is one such proxy. The 



For each merger in our sample the abnormal performance 
relative to a merger-related 



where c j is the estimated coefficient on the 



TABLE VII 

CUMULATIVE AVERAGE ABNORMAL RETURNS TO THE 
PORTFOLIOS OF RIVAL FIRMS BASED ON PRE AND POST 

EVENT ESTIMATES OF THE MARKET MODEL 

Type of Event Pre-Event Post-Event 

Event Window 
(-20,10) (-10,5) (-3,3) 

Event Window 
(-20,10) (-10,5) (-3,3) 

Increases 
Likelihood 
of Merger 
(n=10) 

Decreases 
Likelihood 
of Merger 
(n=2) 

.026 
(1.24) 

.008 
(.25) 

.020· 
(2.14) 

-.002 
(.12) 

.009 
( 1.48) 

.014 
(1.23 ) 

.046" 
(2.31 ) 

.0372 
(l.40) 

Absolute value of t-va1ues appear in parenthesis 
• indicates significance at the 10% level 
•• indicates significance at the 5% level 
••• indicates significance at the 1 % level 

.029"''' .012'" 
(3.45) (1.80) 

.009 
(.63) 

.015 
(1.36) 

It is particularly interesting' to note that under the 
pre-event systematic risk the abnormal performance measure 
for the windows (-20,10) and (-3,3) show no significant positive 
abnormal return to the rival firms around events which 
increased the likelihood of merger. This "no result" would 
cause researchers to conclude that the evidence is inconsistent 
with both the monopoly power hypothesis and the industry-wide 
efficiency hypothesis. T0.9 407.01 252 Tm (that ).9 149.55 311.80.9 407.83 228.25 Tm (n"11149.o9 154.92 216.25 Tm (abnoMm9407.83 228.7.3� 19 154.92 Tm (of )Tj 11.2929 0 0 1047j 19 154.92 Tm (the )Tj 8.5798 0 0 10.9  0. 154.92 Tm (rival )Tj44246683 0 0 10.9 133.-1.025 Tm (firms )Tj209.2921 0 0 1189 477.-1.025 ov(power )Tj 11.1107 0 0 10637401.-1.025 Tm (the )Tj 31.2921 0 0 10.9 11..-1.025  (evtem(rival )Tj 11.1227 0 0 1289 .o9 -1.025 Tm (windows )Tj 61.8202 0 0 10.9 69 -1.025 aeasure )Tj 95.9494 0 0 1057.61..-1.025 Tm (signifinopoly )Tj531.2597 0 0 1034 11..-1.025 g(int(power )Tj69.83 228.7.3'9 211.-1.025 Tmaeturn )Tj 418477 Tc 10.9 0 0 10.9 46211.1025 zerm (to )Tj 0.05 Tc537.1096 0 0 1085Tj 011.1025 Tm (under )Tj 11.2929 0 0 1 11 210.1.1025 Tm (the )Tj05372929 0 0 1 .9 7 011.1025 Tm t(pre-event )Tj 11.1731 0 0 1hat 56211.1025 Tm (systematic ) 0 61.8202 0 0 10.9 66211.1025 Tm (,poly )Tj 10.9103 0 0 1399 3 011.1025 Tm (revents )Tj 11.3742 0 0 1039 30111.1025 Tm (which )Tj 61.8202 0 0 14.9 0111.1025 aeasure )Tj 11.2089 0 0 1149 46111. 437240 Tm (risk )Tj 0.92089 0 0 1179 4111. 437240 Tm (would )Tj 3 0.04 Tc 10.9 0 0 10 Tc 1111. 437240 be (to )Tj 0.05 Tc087.9103 0 0 102. 44111. 437240 bincreased )Tj315.5932 0 0 1064.84111. 437240 againstnder the 
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consistent with both hypotheses.so Therefore, for events which 
increase the likelihood of a merger the use of post-event 
systematic risk rather than pre-event systematic risk can affect 
the conclusions of "event studies". To examine whether the 
data is entirely consistent with the monopoly hypothesis we 
also need to consider events which decrease the likelihood of a 
merger. 

For events which decrease the likelihood of a merger 
taking place abnormal returns based on post-event systematic 
risk are higher than those based on the pre-event risk 
estimate, especially for the event window (-20,10). For the 
event window (-20,10) the pre-event cumulative average 
residual is .0084 with a t-value of .25 while for the post
event measure it is .0379 with a t-value of 1.40.31 

These results support the conclusions of Eckbo and 
Stillman both of who found no support for the monopoly power 
hypothesis based on the lack of an abnormal loss to rivals 
after events which decrease the likelihood of merger. Under 
the monopoly hypothesis, rival firms should experience 
abnormal losses after an event which decreases the chance that 

. the merger will occur. Since the abnormal gains based on 
post-event systematic risk were the .  f o u n  0  0 1 . 9 6 6 1  0  0  0 2  4 2 9 . 1 3  T m  ( r i s k  ) T j n t  d e c r e a  0  1 1 . 1  4 6 T j d e 5 5 1  5 3 7 . 6  T m  0 a 1 . 1  4 0 9 . 8 3 f � 9 2 1 2 . 2 5 0 1  0 3  0  0  1 1 . 1 1 T m  t 1 l 1 1 . 1 8 2 1  0  0  1 1 . 1  3 3  1 1 . r e 9  0  0  1 1 . 1  . 1 3  T  1 1 . 1 1 T m  ( .  ) T j  0 . 0 2 2 9 . 1 3 1  0  0  1 1 . 1  3 m 8 . 1 3  T  1 1 . 1 1 T m  ( 4 l  ) T j  1 1 . 3 3 9 3  0  0  1 1 . 1 9 0 6  T 0 0  0  1 1 . 1  4 1 1 . 0 9  4 6 5 . 6 1  T m  0  0  1 1 . 1 f . 1 3 1  0  0  1  0  1 1 . 1  4 5 2 c 3 0 r  T 0 1 7  T m 1  3 4 4 9 2  4 2 9 . 1 3  T m  ( w e r e  ) T

S

t

i

l

l

m

4

6

9

.

5

 

8

3

f

�

9

2

1

2

.

2

5

.

0

9

 

0

.

9

9

 

4

6

5

.

6

4

 

T

m

 

(

S

t

i

l

l

m

a

n

 

)

4

(

e

v

0

4

1

.

2

1

8

9

 

0

 

t

r

o

n

g

.

3

6

 

T

m

o

2

 

T

3

2

1

 

T

m

 

(

o

n

 

)

T

j

2

0

1

.

4

8

7

5

0

4

1

.

2

1

8

9

 

0

e

v

i

d

5

 

4

7

3

.

0

1

 

4

5

3

8

2

0

 

T

m

 

(

w

h

i

c

h

 

)

5

8

1

.

3

8

1

0

4

1

.

2

1

8

9

 

0

1

.

1

 

1

4

7

.

3

)

T

j

 

0

.

0

2

2

9

.

1

3

1

 

0

 

0

8

s

 



and lose in value after events which decrease the likelihood of 
a merger. The empirical evidence shows that though the rivals 
did have significant increases after events which increase the 
likelihood of merger, they did not have a significant abnormal 
loss after events which decrease the likelihood of a merger. 
The evidence for the events which decrease the likelihood of a 
merger is based on only 7 rival firms of 2 mergers, though 
similar results have been found by Eckbo in a much larger data 
set. Eckbo interprets these results as consistent with "the 
information theory". This states that while the merger 
announcement increases the potential for efficiencies to rivals 
the complaint announcement does not diminish the value of this 
information. Therefore rivals should gain in value after the 
announcement and not lose after the complaint. This is 
essentially a mixture of the industry-wide and merging firm 
efficiency argument. 

Conclusion 

Changes in systematic risk cause traditional abnormal 
return measures to be biased. Conclusions regarding the 
nature of a merger based on the abnormal returns to rival 
firms might be falsely drawn if no corrections are made for 
this bias, especially in light of the large changes in systematic 
risk identified in Section 2. However, even when we 
compensated for the bias the abnormal return measures the 
conclusions regarding the monopoly power hypothesis remains 
intact. 

In particular, for the Stillman data dealing with contested 
mergers, the abnormal return measures of rival firms based on 
either pre-event systematic risk or post-event systematic risk 
are not consistent with the monopoly power hypothesis. After 
events which decreased the likelihood of a merger the rival 
firms did not experience a significant abnormal loss in value, 
evidence which is contrary to the monopoly power hypothesis. 

The finding that there is no significant abnormal change 
in value for the rival firms around "negative" events raises 
interesting questions since these firms experience a large and 
significant change in their systematic risk. On the one hand, 
the abnormal return measures suggest that the merger event 
has no significant impact on rival firms. On the other hand, 
the large and significant changes in systematic risk suggests 
that 
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SECTION 4 

CONCLUSION 

The use of capital market data to assess the economic 
effects of mergers and acquisitions has become quite popular. 
The combination of conventional industrial organization theory 
hypotheses and "event based" statistical tests have provided 
empirical procedures which help to discriminate between 
mergers that give rise to monopoly power and those that give 
rise to efficiency gains. These empirical procedures are based 
on the abnormal performance of rival firms around events 
which affect the probability that 



after merger related events are sensitive to changes in 
systematic risk. Using the Stillman data set of challenged 
horizontal mergers, it is shown that computing abnormal 
performance measures of rival firms based on post-event 
estimates of systematic risk results in much higher abnormal 
returns to the rival firms after the announcement of a merger. 

In this sample of mergers the abnormal performance 
measures of rival firms based on post-event systematic risk 
were also higher than the measures based on pre-event risk 
around events which decreased the likelihood of a merger. 
Therefore, for the challenged horizontal mergers in the 
Stillman data set, the use of post-event systematic risk to 
compute abnormal performance measures around complaint 
announcements enhances the conclusions of Eckbo: namely that 
because rival firms do not experience significant negative 
abnormal returns around a complaint announcement, there is no 
support for the monopoly power hypothesis. 

Since the rival firms did not have significant abnormal 
changes in value after events which decreased the likelihood of 
a merger, it is then surprising that rival firms did experience 
large and significant increases in their systematic risk. These 
changes in systematic risk appear to be event-induced 
indicating that the merger events have an economic impact on 
rival firms. Below, in the section on future research, possible 
explanations for these somewhat puzzling results are discussed. 

Future Research 

One possible explanation for the difference in the 
empirical results may arise because changes in systematic risk 
are estimated using a long pre-event and post-event time 
period while the abnormal return measures are estimated over 
a short event-window. If the systematic risk of the firm 
permanently changes as a result of a merger the long pre-event 
and post-event time periods help identify the change in 
systematic risk. To identify an abnormal return only the 
period during which the merger event is occurring should be 
used, since non-event days introduce only noise and obscure 
the signal to noise ratio of the cumulative average residual. 
Hence, it may be more difficult to identify abnormal return 
performance than changes in systematic risk.32 This would 

32 This is true because of several reasons. The choice 
of the wrong event window can seriously affect the abnormal 
return measures, especially the significance of the measure. In 
addition the correct standard error variance on the abnormal 
return measure is the prediction error from 



suggest that economic hypotheses regarding the source of the 
gain to merger that predict differences in changes in 
systematic risk may yield more powerful statistical tests than 
tests that rely on abnormal return performance. 

The model presented in the appendix is a step in this 
direction. The model analyzes the effect of a merger event on 
the systematic risk of the rival firms. The change in 
systematic risk is decomposed into two components. The first 
component shows that changes in the value of the firm caure269f95 Tc 11.8202e32.1 135..18 0 11.1 16e thin 8_0 1 Tf 0.0363 Tc 1144 0 0e32.1 135.. 64ul71.53 Tm (tests )Tj 0.05 Tc 11.5286.4 0e32.1 135..1 599.04 T7435d The 
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why firms which experience no abnormal return performance 
experience large and significant shifts in systematic risk. 
Other useful research would be to examine whether these 
results concerning changes in systematic risk differ across data 
sets with different types of mergers, as has been done with 
abnormal performance measures. 

In light of the results concerning the changes in 
systematic risk identified in the Stillman data and the potential 
low power of the tests that use abnormal performance 
measures, to totally dismiss the monopoly power hypothesis 
because of insignificant abnormal returns to rival firms seems 
premature. 
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APPENDIX A 

In this appendix we outline a simple model of the 
determinants of the systematic risk of a firm and relate this 
model to changes in systematic risk of rival firms after the 
announcement of a merger. 

Single Period Model of Systematic Risk 

Consider a firm that produces a single product in amount 
Q, sells it at the end of a single production period at price P, 
which is uncertain before the sale date. In order to produce 
this P, 

price 



where Bj = the systematic risk of the firm (beta). 

Rm = the return to the market portfolio. 

Combining equations (A 1), (A2) and (A3) yields a specification 
for the systematic risk of the firm given by equation (A4), 

AJN 
Qj Cov(Pf,Rm) 

(A4) Bf .. 
K j vardi'm) mj 

CovwjPf,Rm

K

j  R. 

mwhere the the beic risk and 

j  j gion fi,re the j the j the return the 
market portfolio. the 

t o  and j j  the for systematic risk (A4) j  giand 
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where the M superscript denotes the beta for the firm with 
monopoly power and qj denotes "Tobin's q", the ratio of the 
current market value of the firm to the current replacement 
cost of its capital stock. For a firm with monopolistic power 
qj > 1.35 

Multi-Period Model of the Firm and Firm Systematic Risk 

The single period model of firm systematic risk is 
extended to multiple periods by separating firm cash flows into 
those received by the firm in the immediate future and more 
distant future cash flows. The single period return on the firm 
i is, 

IV 
(A6) R j = - 1 

-where V jt = value of firm i at time t and the time subscript 0 

designates the beginning of the current period and 1 denotes 
the beginning of the next production-sales period. For 
simplicity, Vi! is the value of the firm at the beginning of 
period one net of any new investment and capital structure 
changes the firm may undertake in period 1. By definition, 

,...., ,-..J ..,; 

(A7) Vii = (1 - di)kiIKi 

'" where di = depreciation rate of the current capital 
stock at time 1 which is random at time 0 -kil = market price of a unit of firm i's vintage 0 
capital at end of first period which is random 
at time O. 

35 For a proof of this relationship between Tobin's q 
measure and monopoly power see Lindenberg and Ross (1981). 
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Using (A 7) expression (A6) can be written as 

"'" ,.., 
N p.Q. 

1 1 
wjL i Kjo 14,1_ 

(A8) R j = + - (l-di)k i1 - 1. 
Vjo Vio Vjo 

If capital is time-homogeneous, 

,., -(A9) ( I - d.)K. = K· 1• 1 10 1 

Equations (A9) and (A 7) imply 

-.J 

(AIO) kjl = 

where qil is the value of "Tobin's q" for firm i at the 
beginning of the period 1 which is a random variable at time O. 

Under these assumptions, the firm's systematic risk is 

-v- I'.;/V 

Cov(Rj,Rm) Qi Cov(Pj,Rm) 

(A 11) 
Var(Rm) 

--,.., 
K io Cov«(1-dj)qil'Rm) 

+ -------:-:----
Var(Rm) 

Assuming that the depreciation rate is independent of qil and 
Rm , and under the assumption of multivariate normality, 

Substitution shows that the systematic risk of a firm can be 
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written as 

(A13) 

+ 



likelihood of a merger 



K io K io 
where A =---• Vio qio Vio 

and V:o is the market value of the firm after the merger 
information is reflected in the capital markets. 

The important aspect of equation (A 15) is that merger 
events which change the value of the firm should also 
immediately affect the firm's systematic risk since the value of 
Tobin's q measure changes when the value of the firm changes. 
In other words, systematic risk is endogenous to merger event 
studies. 

The sign of the change in systematic risk after the 
announcement of a merger depends on the change in Tobin's 
"q" measure and the change in the covariance of future values 
of Tobin's "q" with the return to the market portfolio. 

In general the model of systematic risk developed in this 
appendix does not predict the sign of the change in systematic 
risk given an event which increases the value of the firm. 
This is because the effect of a merger event on the covariance 
of future values of Tobin's "q" measure cannot be determined 
within the framework of this model. 

Under the strong assumption that the covariance of future 
values of Tobin's "q" with the return on the market portfolio 
are not affected by the merger, we can write equation (AI5) 
as, 

When rival firms gain in value after the announcement of 
the merger, 
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and so, 

A B < O. 

Equation 



If the announcement of mergers that will result in either 
efficiency gains or increased monopoly power lowers the 
covariance of future cash flows of the rival firm with the 
return to the market portfolio, the further reduction in 
systematic risk will enhance the reduction caused by the 
increase in the rival firm's market value. 
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APPENDIX B 

In this appendix we develop the expression (A4) in 
Appendix A from the microeconomic analysis of the firm and 
the market clearing conditions of the capital asset market. 

The Model 

At time one consumers purchase equity shares that yield 
income which is used for the purchase of goods and services at 
time two. It is assumed that a nominally riskless asset exists 
and equity is trades in a perfectly competitive asset market 
that satisfies the sufficient conditions for the two-parameter 
asset pricing model. 

For simplicity assume that firms exist for a single period 
(dates one through two) and are liquidated. Production 
requires a single period and all output is sold at date two. 
Assume that firms are endowed with a given technology and 
must purchase capital and variable inputs at time one before 
they have exact knowledge of the market prices of their output 
and their variable inputs that they will pay at time two. It is 
assumed that capital is perfectly divisible, depreciates 
completely during the production period and is purchased at 
time one at a known price normalized to unity. Firms finance 
the fixed costs associated with their purchase of capital at 
time one by selling equity shares in the time two realized value 
of the firm. Equity owners receive the liquidating value of the 
firm as the return on their investments. Assume firms choose 
factor inputs to maximize the time one market value of their 
outstanding securities. For simplicity, assume labor is the only 
variable input required for production. The generalization to 
multiple factor inputs is immediate. 

All N firms in this economy are perfect competitors in 
both their output and factor input markets. At time one, 
management's knowledge of factor and output prices is 
unknown and characterized by probability distributions. 

It is assumed that firms are price takers not only in the 
traditional competitive sense, but also that firms behave as if 
their production decisions do not affect the certainty 
equivalent prices they face. 

In this framework, the value of a firm at time two is 
given by the value of the firm's income from its production 
decisions made at time one, 
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where Qj represents the output of the firm and L j, its labor 
input. The time one value of the firm is given by the 
equilibrium condition of the two-parameter (CAPM) asset 
pricing model, 

tV 
d = [E(V m2) - (I + Rc)V ml] 

. ",-" -Bj = Cov(Vj2, V m2)/Var(Rm2) 

== (V il/V ml)B j 

where Vjt represents the value of an asset at time t, V mt 
represents the value of the market portfolio of risky assets at 
time t, Rj is the return on the ith asset, Rc is the return on 
the nominally riskless asset and Rm is the return on the 
market portfolio of all risky assets over this period. Bj is the 
usual measure of an asset's systematic or nondiversifiable risk 
in the CAPM 

At time one, the firm purchases capital and labor in order 
to maximize the value of its equity which is given by 
expression (B2). Substituting (Bl) into (B2) allows the firm's 
objective to be stated 



the minimization problem can be solved for the firm's certainty 
equivalent cost function, CEQ(Ci(Qi»' The maximization 
problem can be restated as, 

(B5) Max 

0.. 

/OJ -QjCEQ(Pj2) - CEQ(Cj(Qj»' 

The necessary condition for an optimum is, 

The long-run condition of competitive equilibrium requires 

Conditions (B6) and (B7) together require that 

#'0,1 "'I ,..; 

(B8) CEQ(Pj2) = CEQ(Cj(Qi»/Qj = CEQ(ATCj(Qj», 

,.., 
where CEQ(ATCj(Qj» is the certainty equivalent average total 
cost of producing Qj for firm i. Expression (B8) is the 
condition of competitive equilibrium under uncertainty. 

The firm's certainty equivalent average total cost is given 
by, 

AI _,., ..", _I 

(B9) CEQ(ATC/Qj» == [(L/Qj)[E(w j2) - dCov(wj2,Y m2)]](I+Rr)1 

- (K/Qj) 

Rearranging the expression for the time one value of theJirm 
(B2) a!!"d utilizing the equilibrium condition that CEQ(Pj2) = 
CEQ(A TCj(Qj» or 

it is apparent that in a competitive equilibrium the time one 
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value of the firm equals the value of its 
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