THE MARKET FOR CORPORATE CONTROL AND CORPORATE CASH HOLDINGS

Lee Pinkowitz
Pinkowitz@msh.edu
Georgetown University
G-04 Old North
Washington, DC 20057
Phone: (202) 687-2689
Fax: (202) 687-4031

Abstract

Conventiona wisdom asserts that firms with large cash holdings are likely takeover targets. Using hodtile
takeover activity from 1985-1994, | find the probability afirm will be acquired decreaseswith cash. This
holdsfor firmswith excess cash and those with poor investment opportunities. Cash decreasesacquisition
probability by deterring potentid bids, but does not increase premiums offered when bids occur. Findly,
cash decreases after passage of antitakeover legidation. Thus, managers may hold cash to entrench
themsdves at shareholders expense. Consequently, the market for corporate control does not monitor
corporate cash holdings. Rather, cash may decrease such monitoring.
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1. Introduction

“I look at acash-rich company in Americaand wonder what’ swrong withitsmanagement. What's
wrong with itsbusiness? Who isgoing to takeit over? What do the people at this cash cow think they are
doing?'! Thisquote by Peter Canelo, U.S. investment strategist a Morgan Stanley Dean Witter conveys
the conventiond wisdom in finance, that the market for corporate control monitors corporate cash holdings
by targeting firms with large amounts of cash.

Much evidence indicates management would rather keep resources within the firm than pay them
out to shareholders, and management can keep resourcesin theform of liquid assets. If large cash holdings
make firms susceptible to takeover, then the threat from the market for corporate control should reduce
management's willingness to accumulate large cash holdings.

Jensen (1986) argues that firms with free cash flow that refuse to pay it out to shareholders are
likely takeover targets. Hence, Jensen argues that the market for corporate control can monitor the cash
holdings of firms. Y &t, Opler, Pinkowitz, Stulz, and Williamson (1999) [OPSW] find that many firmsseem
to hold too much cash and do so for extended periods of time. Additiondly, Harford (1999) finds that
firms with excessve amounts of cash are lesslikely to be takeover targets. These results are puzzling in
light of the active market for corporate control inthe U.S. Perhapslarge cash holdings provide firmswith
the flexibility and resources to defend themsalves from unwanted takeover attempts. It may aso be,
perhaps paradoxicaly, that a firm with large cash holdings may be more difficult to vaue Snce the target

can eadly and quickly pay out its cash.

! Internationa Herald Tribune, September 26-27, 1998, page 20.
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Inthis paper, | investigate whether the market for corporate control monitors cash holdings. Using
hodtile takeover attempts from 1985-1994, | examine the impact of cash on acquisition probability. In
logidic regressions, | find that cash does not meke afirm morelikely to beacquired. Infact, cashrichfirms
are ggnificantly lesslikely to lose their independence via hodtile takeover. Theresultsare Smilar for firms
halding “too much” cash using measures of excess cash (see OPSW (1999)). Even in firms with poor
investment opportunities, wherethe costsof holding cash arelikely large, cash doesnot increase acquidition
probability. The results are inconsstent with the market for corporate control monitoring cash holdings.
Instead, cash may decrease such monitoring.

Having documented that the takeover market does not monitor cash, | investigate this relation.
Specificdly, | examinewhether cash reducesthe probability of being targeted, whether cash dlowstargeted
firms to defeat a bid, or both. Consistent with Harford (1999), | find that cash significantly reduces the
probability of being targeted; however, it does not appear that having large amounts of cash helpsafirm
remain independent once it istargeted. On the other hand, firms with too little cash are more likely to be
acquired once a control contest isinitiated.

Since higher levels of cash actudlly reduce the probability that the firm will be acquired, | examine
whether thisisin shareholders interests. Cash may benefit shareholders by reducing the probability of
acquisition, but increasing the bid premium (see Stulz (1988) for this argument in reation to ownership).
Shareholders may then receive higher returns, albeit lessfrequently. | find that bid premiumsare not higher
for firms with more cash, indicating that managers, not shareholders benefit from large cash holdings.

The evidencein Harford (1999) makesthese results even moredisconcerting. Harford showsthat

cashrichfirmsaremorelikey to make vaue decreasing acquiditions. Thus, shareholdersof cashrichfirms



are not only less likely to receive takeover premiums, but face an increased likelihood that management
wastes the cash through bad acquisitions.

Overdl, the results indicate that the market for corporate control does not effectively monitor the
cashholdingsof corporations. Perhapsparadoxicaly, an activetakeover market may encourage managers
to hold excess cash to increase the probahility that their firm remains independent.

| test this by examining cash holdings when antitakeover laws are enacted. If managers use cash
as atakeover deterrent, we might expect to see cash decrease when the laws are enacted. Conversdly,
if cash holdings are the result of an agency problem which the market for corporate control is able to
correct, we should see an increase in cash after the laws passage, since takeovers are more difficult. |
show that firms hold significantly less cash &fter antitakeover laws are enacted. These results are robust
to many specifications and lend strong support to the idea that not only does the takeover market not
monitor the cash holdings of firms, but an active market for corporate control may promote higher cash
holdings than we might otherwise observe,

Fndly, | examine cash holdings of non-target firms in industries where hostile takeovers occur.
Industry (excess) cash increases by 15% (60-86%) in the quarter of the hostile takeover. Mitchdl and
Mulherin (1996) argue that takeovers may be driven by industry shocks; thus, my results suggest that firms
boost cash when takeover probability increases.

Thispaper providesempirical evidencethat themarket for corporate control doesnot monitor cash
holdings by showing that cash rich firms are not more likely to be acquired. My results indicate that cash
can promote the independence of management not only fromthe capital markets, but from the market for

corporate control aswell. The next section examines the implications of cash holdings for the market for



corporate control. The dataare described in Section 3 whileanayses and results are presented in Section
4. Section 5 examines how cash holdings change when takeover probability changes. Section 6
concludes.

2. Cash and the Market for Corporate Control

Does the takeover market need to monitor cash holdings, or might other mechanisms serve this
purpose? Jensen (1986) arguesthat debt servesthisfunction by bonding managersto make futureinterest
payments. However, diffuse shareholders may be unable to force management to increase leverage.
Zweibd (1996) argues that managers may be willing to incur debt to avoid being takeover targets.
However, if larger cash holdings do not increase the probability of a takeover, it seems unclear why
managers have the incentive to issue debt in hismodd.

Another possbility is that creditors, for instance banks, monitor cash holdings. Pinkowitz and
Williamson (2000) show that in the bank centered system of Japan, cash holdings are significantly higher
than they arein the United States. Thelr empirical work seems to confirm the assertions by Macey and
Miller (1997) that banks may encourage conservatismin firms, resulting intoo littlerisk taking. Sincecash
isarisk-free asset (at least nomindly), banks may have no incentive to limit afirm’'s cash holdings. This
issmply an extension of the agency conflict between bondholders and stockholders discussed in Jensen
and Meckling (1976). Because managers and creditors have no incentive to monitor cash holdings, it
becomes important to determine whether the market for corporate control does. The following sections
present competing hypotheses regarding whether takeovers can prevent managers from holding large,

perhaps excessve, levels of cash.



2.1 Theoretical Predictions

Jensen (1986) argues that firms that refuse to pay free cash flow out to shareholders are likely
takeover targets. Firms may hold excess cash if they do not have adequate positive NPV projects and
managers do not want to return cash to shareholders. If the investment opportunities of afirm arerelated
to the quaity of management, excess cash canimply inferior managers. If the market for corporate control
iscompetition among manageria teamsfor productive assets (Jensen and Ruback (1983)), wemight expect
to see higher qudity managers bidding for cash rich firms.

Cash dso dlows managers to make investments without being subjected to the monitoring of the
capital markets. 1f managers desire to build empires or consume perquisites, cash enables them to do so.
With benefitsto control, managers may have an incentive to decrease the riskiness of the firm'’ sinvestment
program to lessen the probability of bankruptcy. Holding cash dlows managersto do this. Hence, large
cash holdings may symbolize that management is not working in the best interests of shareholders. Insuch
acase, control activity should be more likely.

The stlatement in the introduction is not unusud. Many believe that cash makesfirmslikdy targets.
One reason for this belief isthat potentia bidders may be able to use the target’ s cash to help finance the
takeover. Inmany takeovers, assets areliquidated to repay bridge financing. Shleifer and Vishny (1993)
argue that assets may not be easily sold at their full value. As such, more than $1 of assetswill need to be
liquidated to raise $1 of cash. However, if bidders can use cash dollar for dollar, alarge stockpile of cash
may invite atakeover attempt. Thisbdief seemsfarly common among practitioners. Ivan Obolensky, vice
president of a brokerage and investment banking concern stated, “[Paramount is] definitely a target for

takeover. Paramount is cash rich and collecting more money; that's aways good. 1ts 1990 earnings



includeinterest incomedone of $78.8 million. That'swhat peoplelove. Paramount will havetoinvest this
cash quickly.”? Standard and Poors advised, “[Block Drug’s] balance sheet showed cash, marketable
securities, and long term investments totaling $300.5 million ...  We believe this makes the company an
atractive takeover target.”® Some andysts aso embrace the conventiona wisdom, “ . . . Pacific
Scientific’s strong baance sheet and ample working capitd, including cash and marketable assets, make
it alogica target for aleveraged buyout. One andyst last year caled the company a‘sitting duck’ .

How can abdlief seem so pervasiveif it' snot at least partidly correct? A possibility isthat if those
who defy the common wisdom profit from more accuratdy predicting targets, they have no incentive to
reved that the popular beliefs are incorrect. Also, the press may pay more attention to events which
support the conventiona wisdom. For instance, the highly publicized activity surrounding Chryder and Kirk
Kerkorian supports the idea that cash holdings increase the chances that a firm will be targeted. It is
unclear whether the Chryder stuation is the norm or an exception.

Other work implies that the liquidity of cash may be so unique that the market for control
cannot monitor afirm’s cash holdings®  In fact, there are severd reasons why stockpiles of cash might
makefirmslesslikdy to betargeted. Onereasonisthat firmscould usetheir liquid resources asadefense.
For ingance, firms with large cash holdings can more readily repurchase shares, leading to a lower

probability of takeover success.

2 Publishers Weekly, January 25, 1991

3 Standard & Poor’s Emerging and Specid Situation, April 18, 1994.

4 Los Angeles Times, April 21, 1987

> Myers and Rajan (1998) describe how liquidity may prevent firms from obtaining externd finance.
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Bagwell (1991) shows that takeovers are more costly for biddersif the target repurchases. She
argues that in arepurchase, investors with the lowest valuaions will tender first, thus any attempt by the
bidder to acquire stock will have to be done at a higher average price. Additiondly, her modd assumes
no coststo the bidder inan unsuccessful takeover attempt. Inredity, the costsof bidding can be substantial
which could further induce biddersto pass up potential targets.® Stulz (1988) and Harrisand Raviv (1988)
both argue that takeovers can be defended through repurchases due to the change in proportional
ownership they bring about. A repurchase from outs de sharehol dersincreases the proportionate holdings
of managers, making asuccessful acquisition moredifficult. Although Harrisand Raviv use debt to finance
the repurchase, the argument may be strengthened if the repurchaseisfinanced from interna cash ancethis
isless costly for managers.

However, stock repurchases are not the sole mechanism through which acash rich firm can defend
itsdf. A firm with substantia resources can engage in outside acquisitions meking itself a less gppeding
target. For ingtance, targets could acquire assets unrelated to the line of business, or conversdly, assets
directly related to the bidder so that atakeover raisesantitrust issues. Also, there may bereluctanceto bid
for cash rich firms due to the possibility of the Pac Man defense, whereby the target attempts to acquire
the bidder. Findly, target management can pay the cashto shareholdersat any time which may iminate
the very reason for atakeover attempt. Thispoint isformalized in Hendershott (1996) whose model shows
that large cash flow agency problems of targets are not associated with successful acquisitions. The

intuitionisthat takeoverswill not occur to rectify problemsthat targets can resolve more easily and cheaply

6 Bagnali, Gordon and Lipman (1989), Persons (1994), and Sinha (1991) also argue that stock repurchases
can serve as a takeover defense.



than bidders.

The immediate liquidity of cash further complicates the andyss for a prospective hodtile bidder.
Althoughit seemsthat cash should be easily vaued, it isnot certain that abidder will acquirethe cash since
the target can quickly and (relaively) costlessdy commit to squandering it. Consder the case whereafirm
can commit to wadting its cash (on managerid perquistes, for example) if it gppears that a hostile bidder
will be successful, while committing not to waste it for another bidder, such as a white knight. If any
synergies that the hostile bidder predicated her bid upon are not firm specific, they would be available to
the whiteknight aswdll. Insuch acase, thefirm should be ableto prevent the hogtile bidder from acquiring
control.

If we consder the bidder’ s decision, the above analyss implieswe may rarely see hodtile bidsfor
cashrichfirms. With codtly bids, firmswill undertake ahostile bid only when thereis areasonable chance
towin. If thetarget can useits cash to decrease the probability of success, hostile bidders may not target
cashrichfirms. Since we do not observe takeover attempts where the bid is conditioned on the target
mantaining its level of cash, this must be consdered by potential bidders and could prevent takeover
attempts from occurring. This problem isunlikely to occur with noncash assets since they are more difficult
and perhaps cogtly to liquidate (Shleifer and Vishny (1993)).

Thus, there is an unresolved question in finance. Do hostile takeovers monitor a firm's cash
holdings? If the market for corporate control can not prevent managers from holding cash, there may be

no device (short of ex ante contracting) which serves as a check on corporate cash holdings.



2.2 Prior Empirical Work

If the market for corporate control monitors cash holdings, cash rich firms should be targeted more
frequently, controlling for other factors. Paepu (1986) and Song and Walkling (1993) find no impact of
liquidity on the probability of being a target while Ambrose and Megginson (1992) and Comment and
Schwert (1995) find that liquidity does not affect acquidition probability. Findly, Walkling (1985) shows
that liquidity is unrelated to successful tender offers. However, these studies use working capital as a
measure of liquidity, rather than cash and equivdents. Cash holdings may be subgtantidly different from
other current assets because there is no liquidation cogt, ether explicitly (Sheifer and Vishny (1993)) or in
terms of time.

A moredirect test is performed in Harford (1999) which showsthat cashrich firmsaremorelikely
to be bidders. Hedso findsthat firmswith large holdings of cash arelesslikdy to betargeted. Hisresults
arethefirg direct evidencethat cash may dissuade potentid bidders. However, Harford doesnot examine
whether cash makes afirm lesslikely to be acquired. Even if bids are less likely to occur, once abid is
made, a cash rich firm may be more likely to lose itsindependence. It is, therefore, possible that cash rich
firmsare lesslikely to be targeted, but more likely to be acquired. Hence, his results cannot say whether
the takeover market monitors cash. However, Harford showsthat cash rich firmsare morelikely to make
vaue decreasing acquisitions. Thus, his results indicate that it is problematic if the market for corporate
control fails to monitor cash holdings.

I nthe previous section, hypotheseswere presented which argue that cash may maketakeoversless
likdy because firms can use their cash to defend themsaves. A remaining question is whether these

defenses can be successtully implemented. Dann and DeAngelo (1988) examine defengve adjustments



by targets of hostilebidders. Although they have only elght firmswhere stock repurchases were used, they
find that in al cases, the bidder did not acquire control.” They date, “[t]hese facts offer some hint that
stock repurchase served asardatively strong deterrent . . . in our sample contests.” They continue, “[t]his
fact suggests that the ex ante choice of a capitd sructure that preserves financid flexibility ... canitsdf
represent atakeover defense” Clearly, no capita structure is more flexible than one with large holdings
of cash.

If cash holdings deter hogtile takeovers, we might expect managers to hold cash to entrench
themsdves. In fact, management may find that cash has advantages over more common antitekeover
devices. A benefit of cashisitsflexibility. Mitchel and Mulherin (1996) show that takeovers tend to be
induced by industry shocks and the probability of takeover varies through time. Because afirm can vary
its cash, it can increase (decrease) holdings when takeover probability is large (smdl). In addition,
Comment and Schwert (1995) indicate that poison pills are not effective takeover deterrents, while this
paper implies that cash holdings are effective. Also, cash holdings do not require consent from ether the
board of directors or shareholders.

Hndly, the Chryder saga offers another ingght into cash holdings and takeover activity. Although
a bid for the company did occur, management did not gppear to be harshly disciplined. 1n exchange for
a standgtill agreement from Kerkorian, Chryder agreed to pay out some of its cash. Nonetheless,
management retained their jobsaswell ascontrol over asubstantia amount of cash. Thus, evenif cashrich

firms are targeted, the outcome may not be detrimenta to managers.

" Denis (1990) aso examines defensive changes in response to takeover activity. Hefindsthat only eight of
the 33 firms (24%) are successfully acquired after announcing a stock repurchase.
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2.3 Summary

The prior research on cash holdings and the market for corporate control leaves us with an
important empirica question. Doesthe takeover market monitor the cash holdings of firmsas conventiona
wisdom believes, or might cash deter takeovers? If takeovers cannot prevent firms from holding excess
cash, there may be no monitoring mechanism that can do so. Additionaly, if cash serves as a takeover
deterrent, an active market for corporate control may increase cash holdings rather than limit them. The

remainder of this pagper examines this question.

3. Data

For the accounting variablesin this study, both the quarterly and annua Compustat tapesare used.
For the quarterly tapes, somedataitems are not listed every quarter, but rather biannudly or annualy. For
these cases, | divide the numbers equally across the spanned quarters. The data are from 1985-1994
covering 40 quarters. | use cdendar quarters rather than fisca quarters and exclude financid firms and
utilitiesfrom the andysis. The annud data span 1971-1994.

Inthis paper, | measure cash as cash and marketabl e securities deflated by total assets.® However,
| ds0 include severa measures of excess cash defined as the residuas from regressions that predict cash
to assets (see the Appendix). The excess cash measures allow me to examine whether firms which hold
“too much” cash are more likely to be takeover targets.

Because | am trying to show that cash may be different from other liquid assets, | examine net

8 OPSW (1999) deflate cash by net assets which they define as (assets-cash). They use net assets to
examine the amount of cash that non-cash assets have generated. However, since bidders are interested in
the whole firm, | deflate by total assets. All results are similar using net assets.
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working capitad without cash (current assets - current ligbilities - cash plus marketable securities). This
dlows me to isolate the impact of cash rather than other liquid assets. Findly, | examine cash flow using
earnings after interest, taxes, and dividends, but before depreci ation and amorti zation divided by total assets
((EBITDA - taxes- interest - dividends) / total assets). The cash flow variableisnearly identical to theone
employed in Lehn and Poulsen (1989) and servestwo purposes. Firg, it providesameasure of theamount
of liquid assetsthat afirm’s productive assets can generate. Second, Lehn and Poulsen use their measure
asaproxy for free cash flow, hence this variable dlows me to examine whether free cash flow differsfrom
free cash stock.

To accurately examine the impact of cash holdings on takeover probability, | control for other firm
characteristics which affect the probability of being targeted. In prior studies (see for ingtance, Palepu
(1986), Ambrose and Megginson (1992), Song and Walkling (1993), Comment and Schwert (1995), and
Harford (1999)), many of the same control variables appear. These include sze, leverage, prior
performance, and growth opportunities.

To control for Sze, | usestockholders equity in 1994 dollars. Leverageisdefined to be (longterm
debt + short term debt) / equity. | control for both prior stock returns and accounting performance using
return on equity, sales growth, and past returns.  Return on equity (ROE) is net income divided by
stockholder equity. Sdles growth is defined from year to year, thus for quarterly data it is caculated as
(sdes; - sdles.,)/(sdes ). Past sock performanceismeasured asthe compounded 12 month raw stock
return caculated usng CRSP monthly stock returns. To contral for the qudity of a firm's investment
opportunities, | usethe market to book ratio (see, for instance, Smith and Waitts (1992)). | definetheratio

to be (book value of assets - book value of equity + market value of equity) / book value of assets.
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However, sncethe empiricd digtribution of thisratio isheavily skewed and fat talled, | invert theratio and
use book to market in my datistical andysis® To mitigate the effects of any outliers, al data items are
winsorized at the one percent levels.

Takeover data are obtained from Comment and Schwert (1998) which examines acquisition
attempts of exchange-listed firms from 1975-1994. Because the quarterly data start in 1985, | use the
sample of 1,068 acquisition attempts from 1985-1994. Since hostile takeovers are associated with the
monitoring role of the market for corporate contral, | limit my andysisto the 200 hogtile takeover atempts
wheremgority control wassought. A takeover attempt isdefined ashogtileif Securities Data Corporation
(SDC) defines it as such. Limiting the analysis to hostile takeover attempts has the added benefit of
diminating firms which put themsalves up for sdle. Thosefirmsarelikely to befinancidly congtrained and
cash poor, hence we may find a negative rdationship between cash and takeover probability. Removing
thosefirmsshould alow for amore powerful test of whether the market for corporate control monitorscash
holdings.®

Although the Comment and Schwert (1998) data are matched with the annud COMPUSTAT
tapes, when | removefinancid firmsand utilities and merge the datawith the quarterly tapes, | find that 139

of the 200 hogtile takeover attempts have dataregarding cash holdings. Dueto additiona dataavailability,

9 The market to book (book to market) ratio has a skewness of 3.5 (0.34) and a kurtosis of 17.6
(approximately 3). My main results do not depend on whether | use book to market or market to book.

10 Schwert (2000) argues there are few economic differences between hostile and friendly takeovers.
Harford (1999) shows that excess cash is negatively related to the probability of being targeted in any
transaction, while | find negative, but insignificant coefficientsusing friendly takeovers. | aso examine other
characterizations of hostility, finding similar resultsfor Schwert’ sHost(WSJ) and Host(Pre) measures. When
| define hostility as Host(Uns), the coefficients on (excess) cash are insignificant.
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the number of takeover attempts used in logigtic regressons varies from 103 to 130. Of the 139 hogtile
takeover attempts, 93 are successful when success is defined as the target being acquired by any bidder.
When | define success relaive to the hostile bidder, only 50 are successful. Additiond data requirements
reduce the number of successful takeovers used in logistic regressons to a range of 73 to 91 (39 to 48
when successis defined relative to the hogtile bidder).

From Comment and Schwert (1998), | dso have measuresof ded characteristics such aswhether
the bid was for cash or stock, whether the target had a poison pill in place, and whether there was more
than one bidder. In addition, | examine the SDC Mergers and Acquistions database to find more ded
specific information on the sample of takeover attempts.

For the control sample, | use the full universe of COMPUSTAT firms. Because the takeover
sampleislimited to exchange-listed firms, | limit the control sampleto firmswhichwereliged onthe NY SE
or AMEX during 1985-1994.1* Thusin each quarter, al exchange-listed firms which were not targets of
atakeover attempt serve asthe control firms. Sincethefull time seriesis used, firmswhich were targeted

serve as part of the control sample in the quarters prior to being targeted.

4. Cash Holdings and Hostile Takeovers

4.1 Univariate Results

If management prefers to keep large levels of cash to invest in poor projects instead of paying
higher dividends, then monitoring should dleviate this problem. Asdiscussed in Section 2, Jensen (1986),

among others, arguesthat the market for corporate control performsthisrole by targeting firmswhich have

11 The results are unchanged if all COMPUSTAT firms areincluded in the control sample. | also add hostile
attempts for Nasdag firms and use the full universe of firms as the control, again the results are smilar.
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free cash and are unwilling to return it to shareholders.

In Table 1, | examine differences between firms that were targeted during 1985-1994 and those
that were not. Thetable presents summary atisticsfor al variablesdiscussed in Section 3. Thelast two
columns present t-gatigtics (z-gatistics) and p-values for tests of differences in the means (medians)
between the takeover and control samples.

As Pand A reports, the firms differ with respect to their cash holdings. Firms which are never
targeted during the sample period hold 40% more cash to assets, both at the mean and the median.*? This
differenceishighly significant usng both at-test and aWilcoxon test. The same holdstruefor the measures
of excess cash. With net working capitd, the differences between the targeted firms and the control firms
are indgnificant, while firmswhich were hodtile targets have higher cash flow than non-targets at the meen,
but not themedian. Although the comparisonsare univariate, it gppearsthere may be adifference between
cash and other measures of liquidity.

Withthecontrol variables, | find, consistent with Schwert (2000), that hostiletargetsarelarger than
non-targets, at least with respect to medians. Targeted firms have higher ROE and prior stock returns, thus
they appear to have better performance. However, the ROE results go the other way when examining
medians indicating that the distribution is skewed to the left. Targeted firms do not have strong growth
opportunities as shown by lower sdes growth and higher book to market ratios. Findly, firmswhich were
targets have higher leverage at the median than non-targets.

It appears that targets differ from non-targets dong severd dimengdons.  Although the results in

12 Since | truncate the hostile target sample at the quarter of being targeted, the cash results may be driven
by an increasing trend in cash holdings. However, (excess) cash holdings tend to decrease over time, thus
asecular trend is not driving the results.
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Table 1 are only univariate, they provide aglimpse into whether the market for corporate control monitors
cashhaldings. | find that targets of hogtile takeover attempts have lower levels of (excess) cash than firms

which were never targets. This result runs counter to conventional wisdom.

4.2 Deter minants of Acquisitions

4.2.1 Logistic Regressions

In this section, | examine whether the market for corporate control monitors cash holdings using
logidic regressionsto andyze whether cashrich firmsare morelikely to be acquired. Because many of the
controls measure smilar firm characteritics, there is a concern that any results may be affected by
corrdlations amnong the variables. Thus, | present a corrdation matrix in Table 2.2 As Table 2 reports,
the correlaions among most of the variables are not very high. For instance, cash holdings are negatively
correlated with both cash flow and working capitd, although the coefficientsare only around -0.18. Since
the corrdationsare not large, | include dl variables smultaneoudy. | dso estimate regressionswith subsets
of the variables.

Probability of Acquisition = f (ROE, Salesgrowth, NWC, Leverage, Book to market,
Sze, Cash flow, Prior stock returns, Cash)

| control for macroeconomic effects and seasondity using caendar year as well as quarter dummy
variables. Panel A of Table 3reportstheresults. The dependent variable equasoneif thereisasuccessful

hodtile attempt in a given quarter, and zero otherwise. In Panels A and B, a hodtile attempt is successful

13 The regressions which predict cash are run quarterly, thus the coefficients are alowed to change each
guarter. Hence, while the correlation among excess cash and the independent variables is zero in each
quarter (by construction), the correlations are not necessarily zero for the full panel of data shown in Table
2.
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if the firm is eventudly acquired by any bidder. This isthe definition Comment and Schwert (1998) use.
In Pands C and D, | dso examine acquidtions where success means the hogtile bidder ultimately gains
control. All independent variables are measured at the end of the quarter prior to the bid so | do not use
any future information, and the characteristics of thetarget are potentialy known to the bidder. | diminate
firm quarters with negative book vaues of equity since that creates negative leverage, which is difficult to
interpret.*

Thefirgt column showstheat larger firmswith lower book to market ratiosare sgnificantly lesslikely
to beacquired. Thisiscongstent with Hasbrouck (1985) aswell as Jensen and Ruback (1983) who argue
that the market for corporate control is Smply competition for contral rights. If firms have high book to
market ratios due to bad management, they are more likely to be acquired. It also confirmsthe belief that
larger firms are less likely to be acquired because they require substantia resources to be husbanded by
the bidder.

| find that firms withmore cash are Sgnificantly lesslikely to be acquired. The coefficient on cash
to assets has a z-gatistic of -2.22 and implies that an increase in cash from the firdt to the third quartile
decreases the probability of acquisition by dmost 18%. If the market for corporate control monitors cash
holdings, we should see a Sgnificantly postive coefficient. Thus, thisis strong evidence that the takeover
market does not monitor cash holdings.

| examine measures of excess cash in regressions (2)-(4). Because Jensen’ s (1986) free cash flow

theory gpplies only to firms with “too much” cash, | separate excess cash into postive and negative

14 Eliminating these firm quarters aso removes negative ROEs driven by the denominator, rather than
negative earnings. My main resultsare similar if | do not eliminate these firm quarters which represent about
1% of the total. My resultsare also robust to defining leverage as (long term + short term debt) / total assets.
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components. The positive (negative) excess cash variable equa sexcesscash if positive (negative) and zero
otherwise. Thus, poditive excess cash is a quantitative measure of “free cash”. If there is monitoring by
the takeover market, the coefficient on positive excess cash should be sgnificantly positive. Thetheory has
little to say regarding negative excess cash. In al three cases, the coefficients on positive excess cash are
not positive, rather they are Sgnificantly negative. Thus, the idea that the takeover market monitors firms
with “free cash” appears to be soundly rejected.

Although my resultsshow that cash holdingssignificantly decreasethe probability of being acquired,
some may fed that examining cash without other measures of liquidity isinsufficent. Thus, | reexaminedl
four specifications including net working capitd (without cash) and cash flow. Regressions (5)-(8) isolate
the impact of cash on acquidtion probability and serve as a conservative test of whether the market for
corporate control monitors cash holdings. Both total cash and positive excess cash remain negative and
ggnificant. Thus, firmswith “free cash” are not more likely to be acquired, in fact, they are less likely to
be acquired. This result opposes conventional wisdom and indicates that the takeover market does not
effectivdly monitor a firm's cash holdings. The implication seems to be that managers could hold large
levels of cash with rlative immunity. In fact, rationd managers may hold more cash than they would in the
absence of an active market for corporate control because a stockpile of cash seems to decrease the
probability of hogtile acquisition.

Cashholdingsprovidemanagerswithflexibility. However, suchflexibility isadouble-edged sword.
Cash dlows managers to take positive NPV projects they may be unable to finance externdly due to
informationa asymmetries or other market imperfections. At the same time, large cash holdings alow

managers to undertake projects which may be detrimenta to shareholders. In firmswith poor invesment
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opportunities, onewould expect this negeative aspect to be moreimportant S nce agency costsof managerid
discretion are high. Therefore, at the very least, the takeover market should discipline excessive cash
haldings in firms with poor invesment opportunities. Pand B of Table 3 examines this by including an
interaction variable between (positive excess) cash and investment opportunities. Each quarter, | segment
firms by book to market ratio. High BM isadummy variable which equas oneif afirmisin the highest
quartile of book to market for that quarter. Firms are reclassified each quarter as investment prospects
change. If high book to market firms have poor investment prospectsand the market for corporate control
effectively monitors cash holdings, high book to market firms which hold excess cash should be acquired
more frequently. Hence, the interaction term between high book to market and (positive excess) cash
should be sgnificantly pogtive. Instead, theinteraction terms are dway's negetive and a times sgnificantly
so. Evenfor firmswhere (positive excess) cashislikely to cause high costsfrom manageria discretion, the
market for corporate control does not serve a monitoring function.*®

Since managersaremore likely to losether jobs after a hostile bidder gains control (Walkling and
Long (1984)), | reexamine my results defining successful acquisitions as those where the hostile bidder
gains control of thefirm. The results are shownin PanelsC and D of Table 3. Using only firmswhich lost
their independence to hogtile bidders provides a strong test of the monitoring cagpability of the market for

corporate control since these are the cases most likely to be disciplinary. Even with this robust test,

15 Since book to market ratios vary by industry, it is possible | am only measuring industries with poor
investment opportunities. Thus, | repeat the analysis using an industry adjusted book to market ratio
calculated by subtracting the median book to market ratio for the industry. Industries are defined by 2 digit
SIC codes. The results are unchanged and indicate that industry effects do not drive the results. | also re-
examine the results defining high BM using afour quarter average of book to market. This captures longer-
termmeasures of investment opportunitiesrather than quarterly variation. Theinteraction variablesarenever
significantly positive and are often negetive.
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(positive excess) cash holdings make firms sgnificantly lesslikely to beacquired. Infact, afirmincreasing
itscash from thefirg to the third quartile is 45% lesslikely to be acquired. Pand D showsresultsincluding
the interactive dummy for poor investment opportunities. The results are no different from the earlier
evidence. Even when the costs from cash holdings are the highest, the firm is till not more likely to be
acquired.

Theresultsof Table 3 offer someinterestingingghts. Consder the positive coefficient on cash flow
and the negative coefficient on (positive excess) cash. If firmsare cash cows, i.e. they generate large cash
flows yet have few growth opportunities, it seemsthey are prime targets for takeover. Thisis consstent
with the evidence in Lehn and Poulsen (1989) and, at first glance, seems as though the takeover market
solvesthefree cash flow problem. Infact, thisreasoning may be theimpetusfor the conventional wisdom.
However, if managers retain their cash, the firm islesslikely to be acquired asindicated by the Sgnificant
negetive coefficients on cash holdings. Perhaps surprisingly, the results imply that a takeover threat may
prevent firmsfrom returning cash to shareholdersin any form, including dividends. Thisisindirect contrast
to Jensen's (1986) free cash flow theory. Jensen argues that firms waste free cash because keeping it
would make them more likely to be disciplined viatekeover. However, the resultsin Table 3 indicate that
firms may retain free cash for the very reason that it mekesthem lesslikely to be acquired. Thus, an active

market for corporate control may, perversay, cause firms to hold more cash than they otherwise would.

4.2.2 Robustness of Results
An dternative explanation to my resultsis that firms choose to hold large amounts of cash when

they believe they are unlikely to be acquired; hence, endogeneity may be driving theresults. Although the
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excess cash measures mitigate endogeneity by controlling for the determinants of cash baances, | dso
address this problem in another way. In Section 5, | Study this issue by examining cash when takeover
probability changes and conclude that endogeneity is not driving the results.

| examine the robustness of the results in various ways. Fird, | examine other specifications,
including using lagged terms for ROE and saes growth to better control for firm performance. In another
check, | include research and development expensesto control for firm specific assets which bidders may
not value as highly astargets. In addition, itismore coslly to liquidate firm specific assets, thusthosefirms
may be lesslikely to betargeted. Findly, | examine specifications used by Paepu (1986) and one smilar
to Harford (1999). Thereaultsare dl quditatively smilar.

Cash holdings may be driven by industry, and Mitchdl and Mulherin (1996) find that tekeovers
seem to be caused by industry shocks, thus it may be important to control for indudry effects. Although
the excess cash specifications address these problems, | proceed dong three additional fronts. Firgt, |
rerun al testsusing standard errors ca culated by assuming independence acrossindustries, but correlaion
within industries (defined by two digit SIC code). Relaxing the assumption of independence within
indugtries dlows for industry shocks. Second, | rerun the regressionsincluding dummy variablesfor each
two digit SIC code. Findly, | use another measure of excess cash holdings which is defined as the
deviation of cash to assets from the industry average.  In al three cases, cash and excess cash reman
sgnificantly negetive.

Prior research (Comment and Schwert (1995), Palepu (1986), and Harford (1999)) uses afour
year average for the independent variables. | use an average of the previous four quarters which reduces

some of the noise present in quarterly data. | a'so examine the results using annua data computed from
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thetrailing four quarters. Both sets of resultsare smilar.

Some may be concerned that the excess cash measures are resduds from a regresson which
indludesvariables such as cash flow and market to book. Thus, combining thosevariableswith excesscash
in the logistic regressions may lead to Smultaneity problems. Although thisistempered by the fact thet the
resduds are orthogond to those variables, | run a different specification where | use lagged excess cash
asan ingrumenta variable for excess cash. Theresults are Smilar.

Overdl, cash doesnot gppear to attract bidders, rather it may act asadeterrent. Thisisnot limited
to “normd” levelsof cash; firmswith excesscash aredsolesslikely to betargeted. Eveninfirmswith poor
invesment prospects, large cash holdings do not make the firm morelikely to betargeted. Thisisindirect
contrast to the conventiona wisdom and incongstent with the idea that the market for corporate control
effectively monitors corporate cash holdings. Combined with thefindingsthat cash flow ispositively related
to takeover, my results seemto imply that the market for corporate control may, paradoxicaly, encourage

firmsto hold higher levels of cash.

4.3 Why are Cash Rich Firms Less Likely to be Acquired?

4.3.1 Cash holdings and the probability of being targeted

The empirica evidence indicates that large cash holdings make firms less likely to be acquired.
However, the mere threat of being targeted may be enough to monitor afirm’s cash. Hence, | reexamine
the results of the previous section using al hostile takeover attempts. In addition to examining whether the
threat of takeover is enough to monitor firms, assessing the impact of cash on the probability of being

targeted alowsfor further analysis of the prior results. The earlier results are consistent with two rolesfor
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cash: it ether lowersthe probability that afirmisinitialy targeted, or cashrich firmsare just aslikdly to be
targeted, but can use their resources to defend themselves, or both. This section attempts to determine
which effect drives the results.

If the threat of takeover is enough to monitor afirm’s cash, we should find that cash rich firmsare
more likely to be targeted. Thus, | examine regressons Smilar to those in Table 3, but using dl hogtile
attempts, not just successful ones. Panel A of Table 4 shows the results.

Specification (1) showsthat the probability of being a hostile takeover target islower for cashrich
firms. The coefficient is-0.0301 with at-gatigtic of -3.03. In addition, the margind effects are of smilar
magnitude to those in Table 3. More importantly, the coefficients on postive excess cash are dl
ggnificantly negative indicating that firms with free cash are lesslikely to be targeted.

To ensure | control for other aspects of liquidity, | include cash flow and net working capitd. In
regressons (5)-(8), there is no change in the inferences regarding (positive excess) cash. The reaults
indicate that the takeover market does not monitor free cash, and managers can lessen their chances of
being targeted if they increase their cash holdings. Cash flow isagain postiveindicating thet firmswith the
potentia to generate cash are likdly targets. This result is congstent with Lehn and Poulsen (1989) and
provides further support that free cash flow differs from free cash stock.

For completeness, | examine whether the market for corporate control ismorelikely to target cash
richfirmswith poor investment opportunities using an interaction variable between high book to market and
(excess) cash. Panel B of Table 4 shows that evenfor firmswith poor investment opportunities, (pogtive
excess) cash holdings do not increase the probability of being targeted. In fact, dl the interaction terms

have negative coefficients.
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The prior results gppear quite robust; however, there are two potentia concerns. First, since the
time series of dataiis used, serid correation may affect the sandard errors. At the same time, thereisa
large discrepancy between the number of hogtile takeovers (the ones in the logigtic regressons) and the
number of non-takeover quarters(the zeras). It may bethat the coefficients are affected because with such
adigparity, it might be difficult to measure the mean effect.

One way to correct these biases is to use a matched sample approach. The matched sample
mitigates the above problems because the number of control firms equasthe number of target firms. Also,
amatched sample can be analyzed without the time series and iminates serid corrdation.

However, matched sampletestsrely on arbitrary specificationsof matching characteristicsin order
to pick the control firms*® In addition, the matched control sampleistheresult of one particular draw from
the contral firms. If one dected to match firms on other characterigtics, it is possble to get very different
results. Idedly, we would like a test which encompasses the benefits of the matched sample, (i.e. amilar
sample Sze and no sexid correlation) while at the sametime controlling for the fact that one particular draw
may not be entirely religble.

To thisend, | replicate the logistic regressons of Tables 3 and 4 using a series of randomly
matched samples and examine the empirical distribution of coefficients. For each specification, | randomly
select, with replacement, a control sample using gpproximately the same number of firms as there are
hodtile targets (acquigtions). | then estimate logigtic regressons using this control sample. | repeet the

experiment 1000 times and retain the coefficients on (pogtive excess) cash.

16 1n unreported results, | use control samples matched on industry, time, and firm size and/or book to market.
The results are qudlitatively similar.
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Table 5 shows the results from the bootstrgp smulations. Panel A shows results from logistic
regressons usng al hogtile targets. The first column reproduces the results from Table 4, showing a
coefficent on cash of -0.0301 with az-gtatistic of -3.03. The corresponding p-valueis0.002. Theresults
from the 1000 smulations are shown in the second column. The first number, -0.0263, represents the
mean, while the number in braces, -0.0267, is the median of the didribution of coefficients. The origind
coefficent seemsreasonable differing from the mean and median of the empirica didtribution by only 10%.
In fact, the last column shows that 366 of the 1000 coefficients are less than -0.0301 indicating that the
result isnot an extreme draw. It ssemsthat the dramaticdly different sample szes havelittleimpact on the
meagnitude of the coefficient.

The second column aso shows the empiricd p-vaue whichiscaculaed by examining how many
of the 1000 coefficients are podtive. For the cash to assets specification, only 13 of the 1000 coefficients
are greater than zero; hence, the empiricd p-vaueis 0.013. Thus serid correlation gppears to influence
the origind standard errors since the empirica p-vaue is 6 times as large as the regresson p-vaue.
Nonetheless, the inferences do not change since the empirical p-vaues are usudly sgnificant aswel. In
addition, athough | do not report it, | examine the distribution of the t-statistics from the 1000 replications.
For the cash to assets specification, 429 of the 987 negetive coefficientsare Sgnificantly negative a thefive
percent level. In other words, 42.9% of the t-statistics are less than -1.96. If the results were strictly
random (i.e. the origind results were wholly due to serid correlation), we should expect to find only 5%
of the t-gtatigtics less than -1.96. This is further support that cash is significantly negatively related to
takeover probability.

The third column of Table 5 describes the empiricad didtribution of coefficients. The top number
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in each row is the coefficient representing the 95™ percentile of the distribution, while the bottom number
represents the 5 percentile. Finaly, to examine the size of the control samples used, | include the mean
and median of the digtribution of sample sizesin thefourth column. Thefirst number representsthe number
of target firms, while the second (third) number is the mean (median) of the distribution of the number of
control firms. Thus, in the cash to assets specification, there are 130 target firms, and an average of 133.5
control firmsin each replication.

Theremainder of Pand A comparesthe origind teststo the Smulation evidencefor theexcesscash
measures. Panel B examinesthe evidencewhenthelogidtic regressonsarerun usng only firmswhich were
successfully acquired (see Pand A of Table 3). Pand C examines the results of regressions conditioning
on acquisitions where the hostile bidder was successful (see Panel C of Table 3). In each of the pandls,
the resultsare amilar. Thebootstrap resultsindicate that athough the origind p-vaues may be overdated,

the inferences remain unchanged.

4.3.2 Cash Holdings and the Probability of the Success of a Takeover Bid

We have seen that cash decreasesthe probability of being targeted, but cash may aso helptargeted
firms defend themsdves. To examinethis, | use the sample of hogtile takeover attempts and study which
factors contribute to asuccessful bid. Inthesample, 67% (93 of 139) of the hodtile attempts are successful
when success is defined without regard to the identity of the winning bidder. Thisis less than the 78%
completion rate Comment and Schwert (1998) find intheir full sample, but it may be expected that hogtile
takeovers are less likely to be completed than friendly ones. If successis defined reative to the hogtile

bidder, only 36% (50 of 139) of the bids are successful.

26



To examinetheimpact of cash holdings on the probability of bid success, | look only at firmsin the
quarter they weretargeted. Theresultsare shown in Table 6. Pandl A defines success without regard to
the winner, while bids in Panel B are successful only if the hogtile bidder acquires control.

Wakling (1985) documents that target management opposition, shares owned by the bidder
(toehold) and bid premiumsareimportant determinants of tender offer success. Although my sampleisnot
limited to tender offers, | include variables which control for these factors as well as other characteristics
Management opposition is inherently controlled for since | use only hostile attempts. However, | dso
include a measure of afirm’s antitakeover defenses. Rill equds oneif the target had a poison pill in place
gncethis may reduce the probability of success. Toehold is the percentage of target shares the bidder
owned on the announcement day. Bid premiums are measured comparing the highest hostile bid to the
target stock price 20 trading days (gpproximately one month) prior to the first announcement of the
takeover attempt.’” Ladtly, | include dummy variables of bid characteristics. Cash Offer equas oneif the
offer isfor cash, while Tender Offer equasoneif thebid islaunched viaatender offer. Findly, if thereare
multiple bidders, Auction equals one.

Theresultsin Pand A show that tender offersare morelikely to succeed. In addition, athough bid
premium is postive, it isinggnificant. However, bid premiums are measured relative to the hostile bidder
while successis measured without regard to the identity of the winning bidder. The andyssin Pand B
clarifiesthis problem.

The resultsin Pand A do not show that target cash holdings make the dedl lesslikely to succeed.

17 Since, | usethe highest revision offered by the hostile bidder and measure it relative to the date of thefirst
announcement, my measurement of bid premium may be upwardly biased.
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Although the coefficients on (positive excess) cash are negative, they are inggnificant. Interestingly, the
coefficients on negative excess cash are dways sgnificantly positive. Thus, firmswith excess cash may be
uncble to defeat atakeover attempt, but firmswhich do not have adequate cash are significantly morelikely
to be acquired.

Since Pand A measures success without regard to the eventua acquirer, there may be a bias
introduced into the cash coefficients. For example, if managers successfully find awhiteknight, | count that
to beasuccessful acquigition. Asposited in Section 2, if atargeted firm can useits cash to seek out awhite
knight, the coefficients on (excess) cash would be biased away from finding deterrence. Hence, in Pandl
B, | examine the impact of (excess) cash on success of hogtile bidders.

In Panel B, the negative coefficient on auction indicates that hodtile bidders are far less likely to
acquire control if multiple biddersexist. These arelikdy to be cases where the target finds awhite knight.
Consgtent with Walkling (1985), the probability of the hostile bidder acquiring control is significantly
increasing in the premium offered. This confirms that the coefficientsin Pand A are due to the definition
of success. However, the coefficient on toehold is negative and significant indicating that firmswith greater
ownership in the target are less likely to successfully acquire the firm. It may be that hostile bidders with
toeholds do not intend to complete the transaction, but hope to gain on their existing stake from another
bidder winning the firm. The fact that the coefficients are not ggnificant in Pand A lends support to this
argument.

Hndly, the coefficients on (podtive excess) cash are Smilar to those in Panel A, dthough the
coefficient on excess cash 1 ispodtive. Smilar to Pand A, firmswith too little cash (i.e. negative excess

cash) are more likely to be acquired by a hostile bidder. Hence, the results of Table 6 document that
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having excess cash is insufficient to defeat a hostile bidder, but having too little cash makes a firm
ggnificantly more likely to be successfully acquired by a hogtile bidder.

The results in Table 6 a0 rgect the idea that bidders can use a target’s cash to finance the
acquigtion. If that weretrue, we should observetargetswith large amounts of (positive excess) cash being
successtully acquired more often, hence we should see sgnificantly positive coefficients. The negative
coefficientson cash grongly regject thispossibility. Smilarly, we should see negative coefficientson negetive
excess cash, but instead we find sgnificantly postive estimates. Thus, contrary to some popular press

beliefs, there are not dedls which “finance themsalves’ .18

4.4 Cash Holdings and Bid Premiums

It seemsthat (positive excess) cash holdings decrease acquisition probability. Hence, cash may
be a takeover deterrent. If so, it may benefit management or, if cash encourages higher bid premiums,
could be in the interests of shareholders. This is the argument made by Stulz (1988) applied to cash
holdings rather than ownership. If cash benefits shareholders, we should observe higher bid premiumsfor
cashrich targets. Thiswould imply that shareholders earn higher returns, dbeit with lower probability.

Wakling and Edmigter (1985) examine determinants of bid premiums in tender offersand | use
amodified specification of their modd. Table 7 shows regression results where the dependent variableis
bid premium measured relaive to the target stock price 20 trading days before the first announcement of
takeover activity. Examining only the bid premium offered by the hogtile bidder may not be representative

of the gains target shareholders can attain because it does not account for other bidders. To control for

18 “Self-financed” deals only makes sense for cash offers and Table 6 includes non-cash bids. However,
when | use only cash offers, the results are similar.
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this, | examinetwo different measures of bid premiuminTable 7. Firg, | caculate the premium measured
relative to the highest hogtile bid and then | calculate it relative to the highest bid that the firm recaived in
the corporate control contest. Bid prices are collected from the SDC Merger and Acquisition database.
| include, but do not report, quarterly and yearly dummies to control for macroeconomic events and
Seasondity.

Conggtent with Wakling and Edmigter (1985), bid premiums are Sgnificantly decreasing with the
hodtile bidder’ stoehold. Not surprisingly, when the dependent variable is the highest premium offered in
the contest, the variable auction is postive and significant. The regressions also show that bid premiums
are not Sgnificantly increasing in cash. In fact, the coefficients are negetive. | find amilar results with the
excess cash measures and when premium is measured using the highest bid. It does not appear that target
cash increases bid premiums. If anything, premiums are lower for cash rich firms. Thus, shareholdersdo
not seem to benefit from the cash holdings. Rather, it gppears that the benefits accrue only to managers

in the form of greater entrenchment.®

5. Cash Holdings and Changesin Takeover Probability

5.1 Decreasesin Probability from Anti-Takeover Laws

Although the market for corporate control isthought to monitor cash holdings, this doesnot appear
true. Rather, cash holdings seem to entrench managersto the detriment of shareholders. If managershold

cashtoincreasether likelihood of independence, it is possible that we might seelower cash holdingswhen

191 alsolook at the premiums paid for the firm’'s non-cash assets by assuming the bidder pays one dollar for
each dollar of the target’s cash (see Billett and Ryngaert (1997)). The premiums are positive and at times
sgnificant, but thisis partidly by construction. When| examine ameasure of bid premium based on CARs
(see Stulz, Walkling, and Song (1990)), | find that firms with higher cash do not receive higher premiums.
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takeover probability isreduced. Thisisin direct contrast to what free cash flow theory would predict.
With that theory, we would expect managers to be willing to hold more cash when they become more
entrenched.

One way to examinethisisto look at cash holdings surrounding implementation of an antitakeover
device. However, snce most are implemented when takeover is likely, thereis an endogeneity problem.
An exception isthe passage of antitakeover legidation, whichis primarily exogenous. Using the sample of
business control lawvsfrom Bertrand and M ullainathan (1998) dlowsfor an examination of how theaddition
of atakeover defense impacts cash holdings.?

If the laws reduced the threat from the market for corporate control, the test is clear. Free cash
flow theory would argue that cash holdings should increase after the laws are enacted. On the other hand,
cash may decrease if the takeover market does not effectively monitor cash holdings. Comment and
Schwert (1995) raise the question of whether business combination laws decreased takeover probability
and document that there appearsto be little evidence of deterrence. However, Bertrand and Mullainathan
(1998) review work which shows that business control laws not only lessened takeover activity, but were
aso detrimenta to shareholder wedth. Even if the laws ended up being ineffective, what maiters is the
perceived probability of takeover. Aslong as managers beieved that the lawswould deter takeovers, the

test should remain vaid.?

20 See Bertrand and Mullainathan (1998) for a description of the antitakeover laws.

21 In unreported tests, | find that firms which decreased their cash holdings after the laws were enacted are
no morelikely to betargeted than firmswhich did not reduce their cash. Thismay indicate that the lawswere
effective. When | re-examine the resultsin Tables 3 and 4 with a dummy variable for anti-takeover laws,
the coefficients on the law variables are insignificant and positive, while the other results are unchanged.
Thus, it is unclear whether the laws were truly effective. This question is left for future research.
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| use the differences-in-differences methodology that Bertrand and Mullainathan (1998) discuss
(see their paper for a good description of the method). Essentidly, the methodology requires running a
fixed effectsregresson determining cash holdings. The specification includesfirm specific dummies, annud
dummies, firm characterigtics, and adummy variable which represents the passage of the business control
law. The results are documented in Table 8. The variable Law equasoneif thefirm isincorporatedin a
dtate with a takeover law and the time is during or after the year the law goes into effect. Hence, it
measures whether a firm is covered by a busness combination law. Since the regresson includes firm
specific fixed effectsaswell asannua dummies, the coefficient of Law representsthe impact of thelaw on
cash haldings for firmsin the state where the law was implemented. Thus a positive coefficient on Law
would indicate that, controlling for other factors, firms held more cash when they fell under the protection
of the takeover law. Thisiswhat we should see if cash holdings are the result of an agency problem. On
the other hand, if firms are holding cash as a takeover deterrent, we might expect a negetive coefficient.
The remaining variablesin the specification are identical to those used to caculate excess cash (see Table
A1l or Table 8 for a description) except that the datais annual, not quarterly.?

The coefficient on Law in the firgt regression is sgnificantly negative indicating that firms held less
cash after they fel under the protection of antitakeover lawvs. Since leverage and cash holdings may be
smultaneoudy determined, | also include a specification without leverage, capita expenditures, and
dividends. This can be interpreted asareduced form equation. The coefficient on Law isdlill sgnificantly

negative. The results seem to rgject free cash flow theory. Ingtead, they indicate that not only does an

22 The data come from OPSW (1999) and thus industry sigma is measured as the volatility of cash flow to
net assets where net assets are (assets - cash). All other variables are deflated by total assets.
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active market for corporate control fail to monitor corporate cash holdings, but it causesfirmsto hold more
cash than they otherwise might.?®

For robustness, | dso rerun both specifications using time and industry dummy variables as well
asaregresson using only timedummies. However, without firm dummies, these specifications can not fully
examine theimpact of thelawson cash holdings. Nonetheless, the results continue to support theideathat
firms held less cash &fter the laws went into effect.

Sincetheyear by year firm dataarelikely not independent, thet-statistics from apooled regresson
may beinflated. Thus, aFama-Macbeth (1973) regresson may beuseful. Unfortunately, thismethodology
provides no help since we require the time-seriesin order to examine the impact of the law. | attempt to
performan ana ogous study by running the specifications by state of incorporation and then usng the series
of coefficients to draw inferences. The results are included in the State-average category. Again, the
coefficients on Law are sgnificantly negative. This is strengthened by the fact that where no law was
passed, the coefficient on Law is zero. In fact 24 of the 52 coefficients are zero while only 3 (7) are
positive in the first (second) specification.?*

Asafurther check, | examine the average coefficient on Law if | set it equa to the intercept when

no law was passed. This strengthens my findings.  Additiondly, | rerun dl results using only firms

2 Forcing managers to hold cash may be in shareholders’ interests if the alternative is wasting the cash on
negative NPV projects. In this respect, the market for corporate control may monitor cash by discouraging
managers from wasting it. However, Harford (1999) indicates that management will eventudly spend the
cash on poor acquisitions, so it isunclear whether the threat of takeover is enough to prevent managers from
wasting the cash. | thank the referee for this insight.

24 There are more than 50 data points since Washington, D.C., US territories, and foreign countries are
included in the Compustat incorporation code. The results are no different if | eiminate the territories and
foreign country codes from the sample.
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incorporated in Delaware and then dl firms except those in Ddlaware. In each case, cash sgnificantly
decreases after thelawsareenacted. Garvey and Hanka (1998) arguethat |aws passed before 1987 were
unenforceable and exclude them. When | do this, my results remain unchanged.

Since the regression includes yearly dummy variables, the results can not be driven by
macroeconomic changes, but thereis another potentia interpretation of the negative coefficient on Law.
Although the takeover law is mainly exogenous, it is possible that the laws are passed when the locdl
economy is performing poorly. Assuch, | may find cash decreasing after laws are enacted due to poorer
operating performance of firms covered by the laws. However, the regressons in Table 8 control for
spending (capitd expendituresand R& D) and operating performance (cash flow); thus, if laws are enacted
when state economies are d owing, the coefficient on Law should be unaffected. Inaddition, theresultsare
unchanged using only firms incorporated in Delaware; but, many of those firms are not geographically
located in that state and thus should not be affected by aloca economic dowdown. It doesnot seem that
my results are explained by business cycles.

Another possible reason for the negative coefficients on Law isthat firmsin stateswhich were not
covered by laws increased their cash holdings around the time the laws went into effect. Thus, the result
may not be driven by covered firms decreasing their cash. To test this| examine severd specifications
looking only at firms in states where laws were eventualy passed. The results (avallable upon request)
show that this concern is unwarranted. Firms in states where laws were passed decreased their cash
sgnificantly after the passage of the anti-takeover laws.

The evidence shows that when a firm became covered by a business combination law it reduced

itscash. Thisisincondstent with the hypothesis that entrenched management increases cash holdings for
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discretionary purposes. However, this is not to say that entrenchment did not occur. Rether, it supports
the idea that the laws entrenched management. The fact that managers held less cash indicates they
believed the probability of takeover was lower. The reduction in cash implies that an active market for

corporate control may actudly lead to larger cash holdings.

5.2  Increasesin Probability from Industry Shocks

The previous section demonstrates that cash holdings decrease when takeover probability
diminishes. Although this suggests that firms use cash as a takeover deterrent, the inference would be
strengthened if firms increase their cash when takeovers are more likely. Again, the difficulty isfinding a
waly to measure an exogenousincreasein takeover probability. Mitchell and Mulherin (1996) demongrate
that takeovers clugter in time and industry and argue that takeovers may be driven by industry shocks.
Thus, another way to examine whether firms use cash asadeterrent isto andlyze the cash holdings of firms
in an industry where a such a shock occurred.

| use two digit SIC codes for industries and assume the shock occurs in the quarter of the firgt
hodtile takeover atempt of afirmin the industry. Each quarter, | caculate the (excess) cash to assets of
the median firmin each industry and refer to thisastheindustry cash holdings. All firmswhich were hogtile
targets are excluded o that the industry medians are comprised only of non-targets. | then examine the
changein the industry cash holdings around the quarter of the shock.

During my sample, 36 industries experience atakeover shock. Figure 1 depictsthe mean change
incash holdings of the 36 indudtries. Theinitid hostile announcement occurs a sometime during period 1.

Prior to the shock, industry cash holdings vary by fewer than 20 basis points;, however, in period 1, the
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mean increase in industry cash is nearly 80 basis points. This magnitude is consderable because the
average leve isonly 5.2% of totd assets. The excess cash resultsaresmilar. Inthe quarter of the shock,
excess cash increases by 43 to 86 basis points. These changes represent an increase in industry excess
cash of 60 to 86% from the prior quarter.

The increase in cash holdings by non-target firms indicates that when takeover probability
increases, firms hoard cash as a defense. The figure is condgstent with firms stocking a “war chest” to
defend themsdvesfrom apotentia bid. Theresultsin Figure 1 dso diminate the concern that prior results

are driven by endogeneity. Rather, it gppearsthat cash can be a takeover deterrent.

6. Conclusions

This paper provides evidence that, contrary to conventiona wisdom, the market for corporate
control does not effectively monitor afirm’s cash holdings. Using logistic regressions, | document that the
levels of both cash and excess cash sgnificantly decrease the probability that a firm will be acquired by
reducing the chances of being targeted in the first place. The resultsimply that managers might hold cash
to entrench themselves.

| find that bid premiums are not increasing in cash holdings, instead, they appear to be lower for
cashrich firms. Thus, shareholders appear to derive no benefit from cashholdingssincethefirm receives
takeover bids less frequently and does not obtain higher returns when a bid materiaizes.

| dso examinetheimpact of antitakeover legidation on corporate cash holdings, and find that after
business combination laws go into effect, firms hold significantly less cash than they did before the law was

enacted. Findly, firms boost their cash when takeover probability increases. The results support the
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argument that the takeover market does not monitor cash holdings.

These findings make the resultsin Harford (1999) quite concerning. Harford showsthat cashrich
firms tend to make vaue decreasing acquiditions. Thus, governance mechanisms should attempt to
diminate the cash from their control. However, the results of this paper indicate that the market for
corporate control isineffectivein this regard.

Future research should examine other measures of managerid entrenchment. If cash is an
entrenchment device, we may see more entrenched management holding less cash. For ingtance, how do
cash holdings change with managerid ownership? Do firms with outsder dominated boards hold more
cash? Can inditutional ownership monitor the cashholdingsof afirm? Inaddition, it would be interesting
to examine the time series of cash asamanager remainsin hispogtion. Perhagps older, tenured managers
hold less cash than younger, newer ones.

Findly, atheoretical modd of bidding is needed which addresses the problems of valuing assets
which can be easily disposed. Thefact that bid premiums gppear to be lower for cash rich firms suggests
that this may be a consideration for bidders. Once asuitable modd iscreated, it will alow for richer tests

and indght into the unique nature of cash holdings.
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Tablel
Summary Statigtics of Quarterly Data

Cashisdefined as cash plusmarketable securities. Excess cash to assets (Excash) istheresidua from firgt
pass regressions predicting cash to assets (see the Appendix for first pass regressions). Cash flow is
defined as (earnings before interest and taxes plus depreciation and amortization - interest - taxes -
commondividends). NWC isdefined as (current assets- current ligbilities- cash), thus net working capita
is measured net of cash. Size is stockholder equity deflated into 1994 dollars using the CPI. Book to
market is defined as book assets/ (book assets - book equity + market equity). Leverage is (long term
debt + short term debt) / equity. ROE is return on equity and measured as (net income / stockholders
equity). Sdesgrowth is measured on ayear to year bassas (sdes, - sdes . )/(sdes..,). Prior Returns
is the compounded raw returns for the previous 12 months. Hodile targets are dl firm quarters of
exchange-listed firms before they were targets of a hostile takeover. Control sampleisdl firm quarters of
exchange-listed firmswhich were not hostile targets during the sample period. The number of observations
appears in brackets under the means. Differences of means are tested using a t-test while differencesin
medians are tested with a Wilcoxon z-test.

Hogtile Targets Control Sample t-stat. z-stat

Vaidble  Mean Median Std. Dev| Mean Median Std. Dev (P-vaue) (p-value)
Pand A: Cash variables
Cash/ 00739 00367 0.0960 | 0.0997 0.0472 0.1333 9.67 6.14
Assets [2,550] [62,912] (0.0000) (0.0000)
Excash / 00359 00026 0.0948 | 00573 0.0075 0.1308 8.17 294
Assets 5 [2,550] [62,912] (0.0000) (0.0033)
Excash / 0.0222 -0.0004 0.0680 | 0.0364 0.0033 0.0975 6.93 4,22
Assets 2 [2,310] [50,356] (0.0000) (0.0000)
Excash / 0.0251 00017 0.0671 | 0.0360 0.0036 0.0957 484 201
Assets 1 [1,869] [39,503] (0.0000) (0.0441)
CashHow 00187 00199 0.0195 | 0.0167 0.0200 0.0343 -261 0.83
| Assets [2,05]] [48,257] (0.0092) (0.4048)
NWC/ 01462 01311 01635 | 01523 0.1423 0.1838 1.64 0.98
Assets [2,503] [59,813] (0.1014) (0.3280)
Pandl B: Control Variables
Size 771.1 3017 11677 | 827.1 119.0 27436 1.03 -21.62

[2,550] [62,888] (0.3045) (0.0000)
Book / 08396 08352 0.2255 | 0.7878 0.8005 02830 -8.95 -8.88
Market [2,543] [61,743] (0.0000) (0.0000)
ROE 00117 00218 0.1656 |-0.0021 0.0251 02025 -3.40 243

[2,547] [62,835] (0.0007) (0.0153)
Sdes 0.0848 0.0500 0496 | 01674 0.0703 0.7149 5.78 8.02
Growth [2,546] [62,313] (0.0000) (0.0000)
Prior 0.1747 01382 04345 | 01457 0.0801 04890 -2.95 -6.21
Returns [2,550] [62,912] (0.0032) (0.0000)
Leverage 11682 06799 19927 | 1.2266 0.6262 2.3857 1.18 -4.26

[2,378] [54,874] (0.2395) (0.0000)
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Table2
Corrdation Table

The table presents the smple pair wise correlations among the varigbles. ROE is defined as net income divided by equity.
Sales growth is the growth rate in sdes this quarter based on the sdes in the same quarter of the previous year. Sizeis
stockholder equity deflated into 1994 dollarsusingthe CPl. Book to Market is defined asbook assets/ (book assets- book
equity + market equity). Debt / Equity isshort term pluslong term debt divided by equity. Cash flow is defined as (earnings
before interest and taxes plus depreciation and amortization - interest - taxes - common dividends). NWC is net working
capital defined without cash. Thus, NWC is (current assets - current liabilities - cash and marketable securities). Prior
Returnsis the compounded raw return from the previous 12 months. Cash is defined as cash plus marketable securities.
Excash is a measure of excess cash to assets using the resdua from first pass regressions predicting cash to assets (see
Appendix for first passregressons). The number is parenthesesis the p-value for a test that the correlation equals zero.

ROE Sdes NWC/ Debt/ Book/ Sze Cash  Prior Cash/ Excash5 Excash2
Growth Assats  Equity Market flow/ Reuns Assets /Assats / Assts
Assets

ROE

Sdles 0.0383
Growth  (0.0000)

NWC/  0.1281 -0.0330
assets (0.0000) (0.0000)

Debt / -0.3082 0.0092 -0.2036
Equity  (0.0000) (0.0280) (0.0000)

Book/  -0.0604 -0.1338 0.0672 0.0638
Market  (0.0000) (0.0000) (0.0000) (0.0000)

Sze 0.0437 -0.0353 -0.1635 -0.0527 -0.0247
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Cashflow/ 04507 0.0085 0.0951 -0.1452 -0.1518 0.0735
Asels  (0.0000) (0.0571) (0.0000) (0.0000) (0.0000) (0.0000)

Prior 0.1491 0.1578 0.0262 -0.0628 -0.3548 0.0130 0.1662
Reums  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0009) (0.0001)

Cash/ 0.0069 0.0741 -0.1606 -0.1076 -0.2088 -0.0646 -0.1808 0.0696
Asdls  (0.0789) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Excash5/  0.0206 0.0658 -0.1816 -0.1083 -0.2120 -0.0300 -0.1594 0.0705 0.9953
Assets  (0.0000) (0.0000) (0.0000) (0.0004) (0.0000) (0.0000) (0.0005) (0.0000) (0.0000)

Excash2/ 0.0483 0.0313 -0.0729 -0.0181 -0.0851 -0.0561 -0.0171 0.0373 0.8860 0.8883
Assts  (0.0000) (0.0000) (0.0000) (0.0004) (0.0000) (0.0000) (0.0005) (0.0000) (0.0000) (0.0000)

Excashl/ 0.0392 0.0294 -0.0793 -0.0174 -0.0803 -0.0582 -0.0239 0.0371 0.8823 0.8836 0.9957
Assts  (0.0000) (0.0000) (0.0000) (0.0004) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000)
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Table3
Logidtic regressons determining likelihood of hogtile acquidition

The dependent variableis set equd to 1 if a successful hodtile takeover is announced for afirmin agiven
quarter and set to 0 otherwise. A takeover isdetermined to be successful if the firmiseventudly acquired
even if by other than the hogtile bidder. The sampleincludesall hostile takeover activity from 1985-1994
asreported in Comment and Schwert (1998) where atakeover attempt ishostileif SDC reportsisassuch.

The control sample includes al exchange listed firm quarters from 1985-1994. All specifications include
annuad dummies as well as dummies for three of the four quarters to account for seasondity. ROE is
defined as net income divided by equity. Sdesgrowth isthe growth rate in salesthis quarter based on the
sdlesin the same quarter of the previous year. Sizeis stockholder equity deflated into 1994 dollars usng
the CPI. Book to Market isdefined as book assets/ (book assets - book equity + market equity). Cash
is defined as cash plus marketable securities. Excess cash to assets is the residua from first pass
regressions predicting cash to assets (see Appendix for first passregressions). Theresduasare separated
by sgn, thus Positive (Negative) excess cash equals excess cash when the resdud is positive (negative)
and zero otherwise. Debt / Equity isshort term pluslong term debt divided by equity. Cash flow isdefined
as (earnings before interest and taxes plus depreciation and amortization - interest - taxes - common
dividends). NWC is net working capital defined without cash. Thus, NWC is (current assets - current

lidbilities - cash and marketable securities). Prior returns isthe compounded raw return from the previous
12 months.  The numbersin parentheses are z-satistics which are obtained using robust standard errors.

Takeoversin the last row gives the number of successful hogtile takeoversin the regresson. In Pand B,

High BM isadummy variable which equds one if the firmisin the highest quartile of book to market of
al firmsfor that quarter. Panels C and D replicate the earlier pandls except that the takeover isdefined to
be successful only if the hotile bidder acquires control.
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Panel A: (1) %) 3 (4) (5 (6) () (8)

ROE 0.0008 -0.0001 -0.0006 -0.0027 -0.0065 -0.0067 -0.0074 -0.0073
(0.16) (-0.01) (-0.10) (-0.43) (-1.07) (-1.13) (-1.20) (-1.18

Sdes growth -0.0025 -0.0025 -0.0020 -0.0012 -0.0015 -0.0015 -0.0014 -0.0014
(-1.29) (-1.32) (-1.07) (-0.74) (-0.83) (-0.86) (-0.80) (-0.80)

Debt / Equity -0.0012 -0.0011 -0.0017 -0.0022 -0.0020 -0.0018 -0.0022 -0.0022
(-1.22) (-1.21) (-1.56) (-1.50) (-1.44) (-1.41) (-1.48) (-1.48)

Book to Market 0.6237 0.6885 0.7670 0.4440 0.6851 0.7213 0.6895 0.6802
(1.96) (2200 (232) (118 (1.80) (1.88) (.78 (1.795)

Sze -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001
(-1.87) (-2.30) (-1.81) (-2.39) (-254) (-2.65) (-2.59) (-2.60)

Prior Returns 0.0022 0.0022 0.0024 -0.0008 -0.0010 -0.0011 -0.0011 -0.0011
(0.99) (0.96) (1.04) (-0.33) (-0.44) (-0.45) (-0.47) (-0.46)

Cash flow / Assets 0.0961 0.0920 0.0945 0.0938

(200) (1.88) (195 (199
NWC / Assets -0.0046 -0.0021 -0.0060 -0.0059
(-0.73) (-0.34) (-0.95) (-0.94)

Cash/ Asts -0.0230 -0.0200
(-2.22) (-1.63)

Positive Excess -0.0408 -0.0326

Cash 5/ Assets (-2.77) (-2.03)

Negative Excess 0.1834 0.1458

Cash 5/ Assts (2.47) (1.81)

Positive Excess -0.0345 -0.0297

Cash 2/ Assts (-2.25) (-1.74)

Negative Excess 0.1106 0.0980

Cash 2/ Assts (1.52) (1.31)

Positive Excess -0.0291 -0.0300

Cash 1/ Assets (-1.88) (-1.79)

Negative Excess 0.0991 0.1092

Casn 1/ Assets (1.17) (1.32)

N 50,623 50,623 47,501 37,099 37,445 37,445 37,099 37,099

Pseudo R? 564% 6.05% 5.70% 6.68% 6.86% 7.11% 6.96% 6.96%

Takeovers 91 91 89 73 73 73 73 73




Panel B: @) 2 ©) Q) ©) © U] ©

ROE 0.0009 -0.0001 -0.0007 -0.0028 -0.0069 -0.0072 -0.0078 -0.0077
017y (-001) (0120 (-045 (-111) (-118) (1230 (122

Sales growth -0.0026 -0.0026 -0.0021 -0.0012 -0.0015 -0.0015 -0.0015 -0.0015
(-1.28) (-1.30) (-106) (-0.72) (-0.81) (-0.84) (-0.80) (-0.79)

Debt / Equity -0.0012 -0.0012 -0.0018 -0.0023 -0.0021 -0.0019 -0.0023 -0.0023
(-1.24) (-1.28) (-1.60) (-153) (-148) (-147) (151 (-15)1)

Book to Market 12065 15628 13461 0.9037 12826 15161 11619 11676
(3200 (411) (305 (180) (28 (322 (232 (23

Sze -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001
(-190) (-235) (-1.89) (-241) (-255) (-265) (-263) (-2.63)

Prior Returns 0.0024 0.0022 0.0026 -0.0006 -0.0009 -0.0011 -0.0010 -0.0010
(1.07) (095 (108 (-028 (-0.38) (-045 (-042) (042

Cash flow / Assets 01002 0.0960 0.0976 0.0970

(208 (199 (200 (199
NWC / Assets -0.0051 -0.0021 -0.0065 -0.0064
(-081) (032 (-103) (-1.02

Cash / Assets -0.0117 -0.0086
(-1.15) (-0.72)

High BM * Cash/ -0.0760 -0.0793

Assets (-1.74) (-1.57)

Positive Excess Cash 5 -0.0251 -0.0180

| Assets (-1.77) (-1.14)

High BM * Positive -0.104 -0.0973

Excess Cash 5 (-1.86) (-1.53)

Negative Excess Cash 0.0998 0.0790

5/ Assets (122 (0.88)

High BM * Negative 0.3465 0.2753

Excess Cash 5 (219 (1.66)

Positive Excess Cash 2 -0.0218 -0.0178

/ Assets (-1.45) (-1.07)

High BM * Postive -0.0796 -0.0800

Excess Cash 2 (-1.42) (-1.25)

Negative Excess Cash 0.0703 0.0776

2/ Assets (112) (1.14)

High BM * Negative 0.1835 0.1011

Excess Cash 2 (0.83) (0.50)

Positive Excess Cash 1 -0.0179 -0.0180

| Assets (-1.20) (-1.12)

High BM * Pogtive -0.074 -0.0815

Excess Cash 1 (-1.22) (-1.26)

Negative Excess Cash 0.0755 0.0866

1/ Assets (1.00) (114

High BM * Negative 0.1137 0.1155

Excess Cash 1 (0.79) (0.50)

N 50623 50623 47501 37099 37445 37445 3709 37,099

Pseudo R? 597% 6.69% 596% 687% 721% 760% 717% 7.19%

Takeovers 91 91 89 73 73 73 73 73
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Panel C: ) 2 3 (4) (5) (6) () (8)

ROE 0.0020 0.0005 0.0019 -0.0029 -0.0086 -0.0087 -0.0091 -0.0090
(0.23) (0.06) (0220 (-0.37) (-1.43) (-1.46) (-1.49) (-1.48)

Sdes growth -0.0051 -0.0051 -0.0051 -0.0037 -0.0051 -0.0051 -0.0052 -0.0052
(-223) (-2.26) (-2.17) (-1.93) (-224) (-223) (-2.23) (-222)

Debt / Equity -0.0022 -0.0020 -0.0019 -0.0025 -0.0023 -0.0020 -0.0025 -0.0025
(-1.12) (-111) (-0.99) (-0.90) (-0.86) (-0.83) (-0.87) (-0.87)

Book to Market 0.0129 0.1101 0.1039 -0.0534 0.5024 0.5534 0.5040 0.4955
(0.03) (025 (0220 (-0.10)0 (0.91) (0.99) (0.89) (0.88)

Sze -0.0000 -0.0001 -0.0000 -0.0001 -0.0001 -0.0002 -0.0001 -0.0001
(-1.11) (-163) (-1.12) (-152) (-1.74) (-1.87) (-1.79) (-1.79)

Prior Returns -0.0008 -0.0009 -0.0008 -0.0029 -0.0034 -0.0035 -0.0035 -0.0034
(-0.33) (-0.34) (-0.29) (-0.98) (-1.10) (-1.12) (-1.13) (-112

Cash flow / Asets 0.2022 0.1976 0.2002 0.1999

339 (321 (327 (327
NWC / Assets -0.0114 -0.0080 -0.0128 -0.0128
(-1.38) (-0.92) (-1.54) (-1.55)

Cash / Assts -0.0358 -0.0266
(-2.56) (-1.68)

Positive Excess -0.0749 -0.0596

Cash 5/ Assets (-3.08) (-2.37)

Negative Excess 0.3201 0.2948

Cash 5/ Assets (3.08) (2.49)

Positive Excess -0.0562 -0.0419

Cash 2/ Assets (-2.47) (-1.85)

Negative Excess 0.0998 0.0808

Cash 2/ Assts (0.96) (0.80)

Positive Excess -0.0392 -0.0422

Cash 1/ Assts (-1.97) (-1.89)

Negative Excess 0.0664 0.0916

Cash 1/ Assets (0.57) (0.82)

N 45,207 45,207 42,449 32,954 33,263 33,263 32,954 32,954

Pseudo R? 438% 552% 4.34% 552% 6.64% 7.59% 6.73% 6.75%

Takeovers 48 48 48 39 39 39 39 39
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Panel D: @ @ 3 4 ©) ©) () C)

ROE 0.0022 0.0005 0.0021 -0.0027 -0.0089 -0.0092 -0.0095 -0.0093
(024) (006) (0.23) (-0.34) (-147) (-151) (-153) (-151)

Sales growth -0.0052 -0.0052 -0.0051 -0.0036 -0.0052 -0.0051 -0.0052 -0.0051
(-222) (-224) (2149 (1920 (2220 (-218) (-220) (-219)

Debt / Equity -0.0024 -0.0021 -0.0019 -0.0024 -0.0024 -0.0020 -0.0025 -0.0025
(-114) (114 (1000 (-0.90) (-0.88) (-0.85) (-0.89) (-0.89)

Book to Market 06903 0.7602 01547 -01916 1.0907 0.98%4 04101 04338
(114 (138 (027) (032 (173 (161 (0720 (0.75

Sze -0.0000 -0.0001 -0.0000 -0.0001 -0.0001 -0.0002 -0.0001 -0.0001
(-114) (-163) (2060 (-143) (175 (18 (-1.71) (17

Prior Returns -0.0007 -0.0008 -0.0007 -0.0029 -0.0033 -0.0034 -0.0034 -0.0034
(-0.25 (-030) (-0.25 (-096) (-1.06) (-1.08) (-112) (-111)

Cash flow / Assets 02060 0.2007 0.2012 0.2011

(3520 (331 (336) (339
NWC / Assets -0.0119 -0.0083 -0.0129 -0.0129
(-144) (095 (-156) (-157)

Cash / Assets -0.0233 -0.0149
(-1.75) (-0.98)

High BM * Cash/ -0.1117 -0.0873

Assets (-1.28) (-1.18)

Positive Excess Cash 5/ -0.0582 -0.0464

Assets (-2.58) (-1.92)

High BM * Postive -0.1573 -0.1235

Excess Cash 5 (-1.09) (-0.95)

Negative Excess Cash 5 0.2959 0.3147

/ Assets (2.38) (2.09)

High BM * Negative 0.1507 0.0106

Excess Cash 5 (0.74) (0.05)

Positive Excess Cash 2 / -0.0474 -0.0359

Assets (-2.16) (-1.61)

High BM * Pogtive -0.0878 -0.0682

Excess Cash 2 (-0.89) (-0.73)

Negative Excess Cash 2 0.1426 0.1458

| Assets (1.44) (1.38)

High BM * Negative -0.1063 -0.1496

Excess Cash 2 (-0.53) (-0.94)

Positive Excess Cash 1/ -0.0345 -0.0356

Assets (-1.75) (-1.63)

High BM * Positive -0.0566 -0.0706

Excess Cash 1 (-0.65) (-0.74)

Negative Excess Cash 1 0.1393 0.1626

| Assets (1.17) (1.39)

High BM * Negative -0.1849 -0.1677

Excess Cash 1 (-0.96) (-0.90)

N 45207 45207 42449 32954 33263 33263 32954 3294

Pseudo R? 47% 590% 456% 581% 698% 7.88% 7.03% 7.05%

Takeovers 48 48 48 39 39 39 39 39
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Table4
Logidtic regressions determining likelihood of being targeted

The dependent varidble is set equd to 1 if a hogtile takeover attempt is announced for a firm in a given
quarter and set to O otherwise. The sample includes al hostile takeover activity from 1985-1994 as
reported in Comment and Schwert (1998). A takeover attempt is defined as hogtile if SDC reportsit as
such. The control sample includes al exchange listed firm quarters from 1985-1994. All specifications
indude annua dummiesaswell asdummiesfor three of the four quartersto account for seasondity. ROE
is defined as net income divided by equity. Saes growth isthe growth rate in sales this quarter based on
the sdes in the same quarter of the previous year. Size is sockholder equity deflated into 1994 dallars
usngthe CPl. Book to Market is defined as book assets/ (book assets - book equity + market equity).
Cash is defined as cash plus marketable securities. Excess cash to assats is the residua from first pass
regressions predicting cash to assets (see Appendix for first passregressions). Theresdualsare separated
by sgn, thus Pogtive (Negative) excess cash equas excess cash when the resdud is positive (negetive)
and zero otherwise. Debt / Equity isshort term pluslong term debt divided by equity. Cash flow isdefined
as (earnings before interest and taxes plus depreciation and amortization - interest - taxes - common
dividends). NWC is net working capital defined without cash. Thus, NWC is (current assets - current
ligbilities - cash and marketable securities). Prior returns is the compounded raw return from the previous
12 months. The numbers in parentheses are z-gtatistics which are obtained using robust standard errors.
Takeoversin thelast row gives the number of takeover attemptsin the regression.  In Pand B, High BM
isadummy variable which equas one if thefirm isin the highest quartile of book to market of dl firmsfor
that quarter.
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Panel A: @) 2 3 (4) () (6) (7) (8)

ROE 0.0057 0.0049 0.0056 0.0048 0.0008 0.0005 0.0003 0.0004
(0.73) (064) (0.71) (045 (007) (0.04) (0.02) (0.03)
Sdes growth -0.0055 -0.0054 -0.0051 -0.0030 -0.0034 -0.0034 -0.0034 -0.0034
(-1.92) (-1.94) (-177) (-1.28) (-1.36) (-1.38) (-1.34) (-1.34)
Debt / Equity -0.0014 -0.0013 -0.0015 -0.0016 -0.0017 -0.0015 -0.0016 -0.0017

(-1.62) (-1.60) (-1.79) (-1.60) (-1.62) (-157) (-1.58) (-1.59)

Book toMarket ~ 0.8394 0.8903 1.0255 0.8664 1.0347 10640 1.0694 1.0630
(2.85) (308) (343) (239) (280) (283 (287) (285

Sze -0.0000 -0.0000 -0.0000 -0.0000 -0.0001 -0.0001 -0.0001 -0.0001
(-1.36) (-1.76) (-1.32) (-2.37) (-2.67) (-2.73) (-271) (-2.71)
Prior Returns 0.0048 0.0048 0.0051 0.0030 0.0028 0.0028 0.0028 0.0028
(257) (255 (266) (141 (1.31) (129 (1.28) (1.28)
Cash flow / Assets 0.0828 0.0813 0.0825 0.0822
(1.70) (166) (169 (1.69)
NWC / Assets -0.0067 -0.0050 -0.0068 -0.0068
(-1.25) (-0.91) (-1.24) (-1.25)
Cash/ Asts -0.0301 -0.0257
(-3.03) (-2.29)
Positive Excess -0.0426 -0.0322
Cash 5/ Assts (-3.30) (-2.45)
Negative Excess 0.1228 0.0829
Cash 5/ Assts (212 (1.28)
Positive Excess -0.0317 -0.0287
Cash 2/ Assts (-2.58) (-2.09)
Negative Excess 0.0216 0.0458
Cash 2/ Assts (0.50) (0.84)
Positive Excess -0.0270 -0.0289
Casn 1/ Assets (-2.18) (-2.15)
Negative Excess 0.0362 0.0494
Cash 1/ Assts (0.61) (0.83)
N 55,950 55950 52,455 41,219 41,613 41,613 41,219 41,219
Pseudo R? 795% 8.09% 7.76% 8.04% 836% 838% 828% 8.29%
Takeovers 130 130 128 103 103 103 103 103
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Panel B: @ 2 ©) 4 © ©) @) C)
ROE 0.0059 00049 0.0056 0.0049 0.0007 0.0003 0.0003 0.0003
(074 (064 (0.71) (045 (006) (003 (002 (0.03
Sales growth -0.0056 -0.0056 -0.0052 -0.0030 -0.0034 -0.0035 -0.0034 -0.0034
(-293) (-197) (-1.78) (-1.28) (-1.36) (-139) (134 (139
Debt / Equity -0.0015 -0.0014 -0.0016 -0.0016 -0.0017 -0.0016 -0.0017 -0.0017
(-1.64) (-165 (-181) (-161) (-164) (-161) (-1.59 (-1.60)
Book to Market 11689 15061 13071 09815 12838 15452 11704 1.1955
(335) (447) (38 (244 (307 (@63 (2909 (299
Sze -0.0000 -0.0000 -0.0000 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001
(-1.38) (-1.79) (-1.36) (-233) (-267) (-274) (-267) (-2.68)
Prior Returns 0.0049 00048 0.0051 00030 0.0029 0.0027 0.0028 0.0028
(265 (251 (270) (14 (134 (L26) (1300 (130
Cash flow / Assets 0.0840 00829 0.0832 0.0829
x72 (@68 (171 (170
NWC / Assets -0.0069 -0.0048 -0.0069 -0.0069
(-129) (-0.88) (-1.26) (-1.27)
Cash / Assets -0.0220 -0.0192
(-2.06) (-1.57)
High BM * Cash/ Assets -0.0395 -0.0292
(-1.36) (-0.97)
Positive Excess Cash 5/ -0.0304 -0.0231
Assets (-2.25) (-1.59)
High BM * Postive -0.0559 -0.0358
Excess Cash 5 (-1.50) (-1.02)
Negative Excess Cash 5/ 0.0484 0.0224
Assets (0.73) (0.30)
High BM * Negative 0.2545 0.1982
Excess Cash 5 (2.32) (1.67)
Positive Excess Cash 2 / -0.0240 -0.0237
Assets (-1.79 (-1.55)
High BM * Pogtive -0.0351 -0.0217
Excess Cash 2 (-1.05) (-0.65)
Negative Excess Cash 2/ 0.0035 0.0458
Assets (0.09) (0.88)
High BM * Negative 0.0712 0.0030
Excess Cash 2 (0.60) (0.02)
Positive Excess Cash 1/ -0.0224 -0.0236
Assets (-1.62) (-1.58)
High BM * Positive -0.0202 -0.0230
Excess Cash 1 (-0.62) (-0.68)
Negative Excess Cash 1/ 0.0329 0.0455
Assets (0.59) (0.80)
High BM * Negative 0.0131 0.0162
Excess Cash 1 (0.09) (012
N 55950 55950 52455 41219 41613 41613 41219 41219
Pseudo R? 806% 844% 783% 806% 843% 860% 830% 832%
Takeovers 130 130 128 103 103 103 103 103
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Table5
Bootstrap Results

A smulation is conducted where arandom sample of control firmsis selected (with replacement) and
then alogidtic regression is run using the specification Target = f(ROE, sdes growth, leverage, book-to-
market ratio, firm size, prior returns, measure of cash). The specifications are Smilar to those in
columns (1)-(4) of Table 3. 1000 replications of the regresson are run and the distribution of smulated
coefficientsis retained. The column Full Sample includes the coefficient from the large sample tests, the
t-gtatigtic, in parentheses, and the corresponding p-value, in brackets. The column Simulation contains
the meen of the distribution of 1000 replications of the coefficient. The median of the distribution is
displayed in braces, while the empirica p-vaueis enclosed in brackets. The empirica p-vaue contains
the percentage of replications where the coefficient is pogtive. The column Confidence Interva gives
the 90% confidence interval caculated empiricaly from the 1000 replications. The top number
represents the 5™ percentile of the distribution of coefficients while the bottom number is the 95"
percentile. The fourth column contains the number of observations used in eech trid. The top number
represents the number of hogtile takeover attempts, the middle number is the mean of the distribution of
contral firms from the 1000 replications. Thefina number in the column, shown in braces, isthe
median of the number of control firms used in the 1000 replications. The fina column showsthe
percentage of replication coefficients which are less than the coefficient obtained in the large sample
tests (shown in the first column). Pand A shows the results using the firms which were targets of hogtile
takeovers, without regard to the outcome of the attempt and correspondsto Table 4. Panel B shows
results from takeovers which were successful, even if the hostile bidder did not acquire control and
corresponds to Table 3 Pane A. Pand C shows results using only those firm which were successfully
acquired by the hogtile bidder and corresponds to Pand C of Table 3.

Pand A: Full Smulation Confidence Number of Coefficient
All Targets Sample Interval Observations p-vaue
Cash/ Assets -0.0301 -0.0263 -0.0422 130 0.366

(-3.03) {-0.0267} -0.0087 133.50

[0.002] [0.013] {134}
Positive Excess -0.0426 -0.0368 -0.0581 130 0.364
Cash 5/ Assets (-3.30) {-0.0375} -0.0142 138.42

[0.001] [0.005] {139}
Positive Excess -0.0317 -0.0274 -0.0517 128 0.419
Cash 2/ Assts (-2.58) {-0.0288} 0.0015 128.41

[0.010] [0.056] {128}
Positive Excess -0.0270 -0.0220 -0.0551 103 0.444
Cash 1/ Assets (-2.18) {-0.0244} 0.0188 80.49

[0.029] [0.151] {81}
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Pand B: Full Smulation Confidence Number of Coefficient
Completed Sample Interval Observations p-vaue
Cash/ Assts -0.0230 -0.0197 -0.0392 91 0.427

(-2.22) {-0.0205} 0.0033 93.24

[0.026] [0.072] {93}
Pogitive Excess -0.0408 -0.0372 -0.0619 91 0.427
Cash 5/ Assets (-2.77) {-0.0385} -0.0065 96.49

[0.006] [0.025] {97}
Postive Excess -0.0345 -0.0307 -0.0580 89 0.426
Cash 2/ Assets (-2.25) {-0.0316} 0.0010 89.02

[0.025] [0.055] {89}
Postive Excess -0.0291 -0.0251 -0.0635 73 0.467
Cash 1/ Assets (-1.88) {-0.0277} 0.0217 57.33

[0.060] [0.134] {57}
Panel C: Full Smulation Confidence Number of Coefficient
Hostile Success Sample Interva Obsarvations p-vaue
Cash/ Assts -0.0358 -0.0358 -0.0748 48 0.522

(-2.56) {-0.0369} 0.0055 48.73

[0.010] [0.069] {49}
Pogitive Excess -0.0749 -0.0860 -0.1334 48 0.662
Cash 5/ Assets (-3.08) {-0.0852} -0.0390 51.11

[0.002] [0.003] {51}
Positive Excess -0.0562 -0.0583 -0.1059 48 0.549
Cash 2/ Assets (-2.47) {-0.0594} -0.0047 48.09

[0.014] [0.040] {48}
Positive Excess -0.0392 -0.0357 -0.1012 39 0.546
Cash 1/ Assets (-1.97) {-0.0431} 0.0588 30.21

[0.049] [0.179] {30}
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Table6
Logigtic regressions determining likelihood of takeover completion

In Pand A, the dependent variable is set equa to 1 if an announced hogtile takeover is eventudly
completed without regard to the identity of the winner and set to O otherwise. In Pand B, the dependent
variableis set to 1 if the hogtile bidder acquires control and O otherwise. The sample includes al hodtile
takeover activity from 1985-1994 as reported in Comment and Schwert (1998). A takeover atempt is
defined as hodtile if SDC reports it as such. Fill equals one if the target had a pill in place and zero
otherwise. Cash offer equas oneif the bid wasfor al cash, and zero otherwise. Tender offer equalsone
if the bid was made as atender offer, and zero otherwise. Auction equasoneif thereweremultiplebidders
for the firm, and zero otherwise. Toehold equds the percentage of shares that the bidder owns in the
target as of the date the bid isannounced. Premium is the highest premium offered for the target by the
hogtile acquirer measured relative to the target’ s stock price 20 trading days before the announcement of
thefira bid. Cash is defined ascash plus marketable securities. Excess cashto assetsistheresidud from
first pass regressions predicting cash to assets (see Table 1 for first pass regressons). The resduas are
separated by sgn, thus Pogitive (Negative) excess cash equas excess cash when the resdud is pogdtive
(negative) and zero otherwise. The numbersin parentheses are z-statistics which are obtained using robust
gtandard errors. Completed in the last row gives the number of takeovers completed in the regression.
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Pane A: Completion without regard [Panel B: Completion if the hostile

to winner bidder wins
D @ €) 4 ©) (6) (7 8
Al -0.2914 -0.5147 -0.4498 -0.1874| 0.3048 0.0904 0.2987 0.5123
(-0.55) (-0.93) (-0.78) (-0.32) | (0.46) (0.13) (042 (0.51)
Cash Offer -0.2294 -0.1469 -0.3847 -0.5226 | 0.2580 0.4945 0.1141 -0.4016
(-0.38) (-0.26) (-0.60) (-0.72) | (0.46) (0.79) (0.19) (-0.53)
Tender Offer 28598 29016 2.7762 2.8791 | 49193 5.0471 4.7685 5.7037
(4.77) (476) (454) (441) | (514) (510) (5.14) (447
Auction -0.1243 -0.1021 -0.1548 0.3400 |-4.6740 -4.9342 -4.9189 -5.5481
(-0.25) (-0.21) (-0.30) (0.57) | (-4.94) (-5.01) (-5.21) (-4.37)
Toehold -0.0317 -0.0254 -0.0367 -0.0418 |-0.1665 -0.1644 -0.1673 -0.1510
(-1.05) (-0.87) (-1.24) (-1.27) | (-268) (-247) (-271) (-2.21)
Premium 1.1802 1.3457 1.1593 1.2110 | 1.9488 2.3131 24276 4.4604
(1.56) (1.83) (1.43) (1400 | (211) (1990 (205 (222
Cash/ Assts -0.0277 -0.0044
(-1.12) (-0.17)
Positive Excess -0.0735 -0.0888
Cash 5/ Assets (-1.79) (-1.83)
Negative Excess 0.3089 0.7616
Cash 5/ Assts (2.11) (2.54)
Postive Excess -0.0350 -0.0206
Cash 2/ Assets (-0.59) (-0.42)
Negative Excess 0.3163 0.3355
Cash 2/ Assts (2.37) (2.04)
Positive Excess -0.0301 0.0110
Cash 1/ Assets (-0.42) (0.24)
Negative Excess 0.2990 0.4233
Cash 1/ Assets (2.04) (2.09)
N 135 135 124 99 135 135 124 99
Pseudo R? 29.56% 31.69% 30.87% 31.15% |54.83% 59.23% 56.01% 62.30%
Completed 92 92 88 72 50 50 48 39




Table7
Determinants of Bid Premiums

The dependent variable is bid premium which is defined as the premium of the bid price over the sock
price of the target firm 20 trading days before the date of the announcement of ahostile takeover. When
hodtile premium is indicated, it meansthat | use the bid premium offered by the hostile bidder, otherwise
| use the highest bid premium received by the firm in the control contest. For the hotile bidder premium,
the price that the bidder iswilling to pay is the highest price they offered for the target during the control
contest, and thus accounts for bid revisons. All specifications include dummies for each year aswell as
dummiesfor three of the four caendar quarters to account for seasondity. Fill isadummy variablewhich
equas oneif the firm had a poison pill in place and zero otherwise. Auction is a dummy variable which
equals oneif there were multiple bidders and zero otherwise. Cash offer isadummy which equas one if
thebid isall cash and zero otherwise. Tender offer isa dummy varigble which equas oneif the ded isa
tender offer and zero otherwise. Excesscashto assetsistheresdud fromfirst passregressonspredicting
cash to assets (see Table 1 for first pass regressons). The resduds are separated by sign, thus Positive
(Negative) excess cash equas excess cash when the resdud is positive (negative) and zero otherwise.
Cash / asstsis (cash + marketable securities) / tota assets. Leverage is defined as (long-term + short-
term debt) / total assets. Book to Market is defined asbook assets/ (book assets - book equity + market
equity). Toehold equals the percentage of shares that the bidder ownsin the target as of the date the bid
isannounced. The t-gtatistics are calculated using White' s (1980) correction.
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D (2) 3) (4) () (6) (7) (8)

All

Auction

Cash Offer
Tender Offer
Leverage

Book to Market
Toehold

Cash/ Assets

Positive Excess Cash
5/ Assets

Negative Excess
Casn 5/ Assets

Positive Excess Cash
2 [ Assets

Negative Excess
Casn 2/ Assets

Positive Excess Cash
1/ Assets

Negative Excess
Cash 1/ Assets

N
Adjusted R2

Hodtile premium

0.0304 -0.0376 0.0430 -0.0089 0.0355 -0.0311 0.0488 0.0902
(046) (-0.46) (056) (-0.11) (0.51) (-0.37) (0.61) (1.31)

-0.0162 0.1180 -0.0167 0.1171 0.0034 0.1381 0.0683 0.1912
(-026) (195) (-027) (L95) (0.06) (235 (0.93) (2.85)

-0.0209 0.0562 -0.0248 0.0479 -0.0170 0.0608 -0.0500 0.0264
(-031) (0.82) (-0.37) (0.68) (-0.25) (0.88) (-0.71) (0.38)

0.0892 0.1153 0.0878 0.1127 0.0918 0.1195 0.0501 0.0554
(1.22) (165 (1200 (1.62) (1.23) (1.68) (059) (0.68)

0.0021 0.0024 0.0020 0.0022 0.0022 0.0024 0.0008 0.0012
(1.02) (117) (097) (106) (0.81) (0.90) (0.22) (0.32)

01919 03544 0.1819 0.3337 0.1535 0.3148 0.1873 0.2166
(1.23) (210) (1200 (198 (1.01) (190) (1.20) (1.36)

-0.0139 -0.0159 -0.0143 -0.0166 -0.0137 -0.0157 -0.0135 -0.0154
(-2.80) (-2.95) (-2.77) (-3.08) (-2.63) (-2.80) (-2.00) (-2.18)

-0.0034 -0.0013
(-0.75) (-0.27)

-0.0017
(-0.26) (0.48)

-0.0118 -0.0252
(-0.41) (-0.95)

-0.0051 -0.0023
(-0.80) (-0.33)

0.0033 0.0022

0.0031

(0.16) (0.12)
-0.0042 -0.0042
(-0.66) (-0.60)
-0.0050 0.0004
(-0.20) (0.02)
126 126 126 126 124 124 99 99
27.59% 33.98% 27.64% 34.61% 29.96% 36.42% 34.98% 40.43%
yes no yes no yes no yes no
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Table8
Effect of Anti-Takeover Laws on Cash Holdings

The dependent variableisthe natura logarithm of cash/ assets. Annual dataisused from 1971-1994. The
fixed effects regresson is run with firm specific dummy variables. The industry-adjusted regression isrun
with dummiesfor each industry, defined by 2 digit SIC code. State average means that a pooled time-
series cross-sectiona regression is run for each location of incorporation and then the inferences are
obtained using the average of the coefficients. Market to book is defined as (book assets - book equity
+ market equity)/ book assets. Red size is the natural logarithm of real assets where red assets are
deflated into 1994 dollars using the CPI. Cash flow is defined as (earnings before interest and taxes +
depreciation and amortization - interest - taxes - common dividends). NWC is calculated without cash,
thusit is (current assets - current liabilities - cash and marketable securities). Totd leverage is long term
plus short term debt divided by totd assets. Industry Sigmaisthe mean of the stlandard deviations of cash
flow / (assets-cash) over 20 yearsfor firmsin the same industry defined by 2 digit SIC codes. Dividend
dummy isavarigble sat to 1if afirm paid adividend and O otherwise. Regulation dummy isavariable set
to 1 if thefirmisinaregulated industry inthat year and O otherwise. Law isadummy variablewhich equas
oneif thefirm isincorporated in a sate with a business combination law during or after the year thet the
law took effect. When time dummies is yes, it indicates that the regression is run with annua dummy
variables to control for macroeconomic factors. White's correction for heteroscedadticity is used to
cdculate the t-getistics.
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Fixed Effects Industry Adjusted OLS State Average
Marketto  0.0908 0.1116 0.1253 0.1898 0.1310 0.1971 0.0489 0.1320
Book (17.15) (20.39) (28.08) (40.24) (29.63) (42.03) (1.08) (3.39)
Red Sze  -0.0280 -0.1290 -0.0288 -0.0618 -0.0358 -0.0686 -0.1674 -0.2195
(-3.20) (-14.97) (-10.26) (-23.00) (-13.11) (-26.64) (-2.80) (-3.81)
Cashflow/ 04866 09459 0.5559 1.0994 0.6185 1.1505 0.6276 1.9641
assets (9.54) (19.21) (13.32) (26.80) (14.97) (28.45) (2.23) (6.57)
NWC/ -1.3479 -0.5824 -1.4786 -0.5528 -1.4812 -0.5447 -1.5959 -0.8502
assets (-34.76) (-15.53) (-46.33) (-16.98) (-54.51) (-20.93) (-5.85) (-2.69)
Capex / -1.2763 -1.7270 -1.8837 -2.1089
assets (-17.99) (-24.61) (-27.76) (-4.67)
Leverage  -2.2735 -2.7915 -2.7588 -2.9106
(-61.55) (-101.90) (-102.98) (-16.18)
Industry 04676 04838 0.7734 1.0849 09747 14770 -0.4868 -0.3294
Sgma 4.77) 4.77) (8.08) (10.46) (13.76) (19.43) (-1.14) (-0.55)
R&D/ 0.7845 1.0293 1.2867 18337 13715 19445 -2.7274 -2.3531
Sdes (9.47) (1261) (1891) (25.88) (20.16) (27.14) (-0.59) (-0.52)
Dividend 0.0478 -0.0827 -0.0939 0.0793
Dummy (3.65) (-8.03) (-9.35) (1.02)
Regulation -0.1125 -0.2137 -0.2861 -0.3220 -0.1449 -0.3263 -0.1488 -0.2104
Dummy (-2.28) (-4.26) (-5.15) (-5.76) (-3.39) (-7.72) (-1.60) (-2.22)
Law -0.0710 -0.0913 -0.0069 -0.0598 0.0118 -0.0410 -0.1905 -0.1672
(-366) (-453) (-041) (-327) (069 (-222) (-359) (-3.02
N 87,117 87,853 87,117 87,853 87,117 87,853 52 52
Adj. R 05667 05245 0.2431 0.1064 02278 0.0878 0.3739 0.2329
Time yes yes yes yes yes yes no no
Dummies
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Figurel
Changesin Industry Cash Holdings when Takeover Probability Increases

The figure shows the average changes in industry median cash holdings around aindustry shock. The
shock is defined asthe first hogtile takeover attempt in a2 digit SIC code industry. The changein the
cash holdings of the median non-target firm is caculated for each quarter around the shock. The graph
shows the average change (in badis points) across 36 industries which experienced a shock during the
1985-1994 period. Theinitia takeover announcement (the shock) occurs at sometime during period 1.
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Appendix
Deter minants of cash holdings

OPSW develop amode for cash holdings so that they can determine levels of excesscash. | use
three variations of their specification here, except that | use quarterly ingtead of annua data. In addition,
because my data gart in 1985, | omit the regulation dummy which would aways be zero. Also, they
deflate by (assets-cash) which they cal net assets, while | deflatedl variablesby assets. Table A1 shows
the results of these specifications with the naturd log of cash divided by assets as the dependent variable.
Although | conduct most of the andysis with Six measures of excess cash, for the sake of brevity, | only
report three.

Sincethet-daigicsarelikely overstated in any pooled time-series cross section regression, | run
dl the modd susing themethod of Famaand MacBeth (1973) wherel run across sectiond regression each
quarter and examine the time series of coefficients. Thisaso hasthe benefit of mitigating serid corrdation
in the excess cash measures which is important given that OPSW (1999) demondtrate that excess cash
levels tend to be persistent.

The inferences of the full model (excess cash 1) are subgtantidly similar to that obtained in OPSW
usng annud data (see their Table 5) and explains roughly 18% of the variation. One difference is that
capitd expenditures are negatively related to cash on aquarterly basis whileit isinggnificantly postiveon
an annud basis. Since the caculation of cash flow is missing for many firm quarters, | rerun the results
omitting the cash flow variable (excesscash 2).  Findly, | cdculate a measure of excess cash usng only
firmsize and cash flow volatility (excess cash 5) which alows meto ca culate ameasure of excess cash for

each observation. | use the three models to determine excess cash on aquarterly basis which | defineto
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be the difference between actual cash / assets and that predicted by the models.
Table Al: Determinants of Cash /Assets

The dependent variable isthe natura logarithm of cash/ assets. Quarterly datais used from 1985-1994.
A cross-sectiond regressionisrun each quarter and the time series of coefficients are used to get the mean
and t-statistic. Market to book is defined as (book assets - book equity + market equity)/ book assets.
Red szeisthe naturd logarithm of redl assets where red assets are deflated into 1994 dollars using the
CPl. Cashflow isdefined as(earningsbeforeinterest and taxes + depreciation and amortization - interest -
taxes- common dividends). NWC isdefined as(current assets- current liabilities- cash), thusnet working
capita is measured net of cash. Totd leverageis long term plus short term debt divided by totd assets.
Industry Sigmaisthe mean of the standard deviations of cash flow / assats over 20 quartersfor firmsinthe
same indugtry defined by 2 digit SIC codes. When R& D expenseislisted asmissing it isassgned thevaue
of zero. Dividend dummy isavarigble set to 1 if afirm paid adividend and O otherwise.

Vaiable ExcessCash 5 Excess Cash 2 ExcessCash 1
Red Sze -0.1318 0.0067 -0.0054
(-48.01) (2.69) (-1.51)
Industry Sgma 0.5240 0.4078 0.3799
(4.23) (3.53) (3.79)
Market to Book 0.1451 0.1571
(34.36) (36.40)
NWC / Assets -1.4769 -1.4335
(-42.54) (-35.20)
Capex | Assets -0.9231 -0.8108
(-8.66) (-6.88)
Totd leverage -2.8929 -2.5926
(-114.72) (-112.51)
R&D/Sales 0.4186 0.4766
(8.04) (7.64)
Dividend Dummy -0.3489 -0.3053
(-32.05) (-32.69)
Cash Flow / Asts 0.5286
(3.39)
N 40 40 40
Adjusted R? 3.91% 21.25% 18.36%
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