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BMChanges in dividend and capital structure policiesd high-q firms, and find no support for the free-
convey information to the stock market about the futumash-flow hypothesis.
performance of a firm. Many event studies find that This paper extends the discussion along two
dividend and pure leverage changes are associatiuiensions. First, we consider a broader distinction
with abnormal stock returns. However, the economamnong three types of firms: value-maximizing firms
rationale for this market information effect has not beditobin’s q close to one), overinvesting firms (q less
entirely resolved. than one), and underinvesting firms (q greater than
Researchers often interpret the results from mapye). By using this distinction, we can address some
event studies as support for signaling theory. Howevef, the agency implications for underinvesting firms
Jensen’s (1986) free-cash-flow agency hypothesis riiscussed by Stulz (1990). Stulz’ arguments, combined
only predicts the same type of information effect, butith those of Jensen (1986), suggest that financing
also predicts that, depending upon agena@nd dividend policies can reduce agency costs for both
considerations, different firms have differenbver- and underinvesting firms. Using this
information effects. Lang and Litzenberger (1989) usaterpretation of the free-cash-flow hypothesis,
Tobin’s g to differentiate information effects fordividend and capital structure changes should reflect
overinvesting firms (with Tobin's q is less than oned larger change in agency costs (and thus a larger
from all other firms. For dividend changes, Lang anidformation effect) for both low- and high-qg firms than
Litzenberger find greater information effects for low-dor firms with g values close to one.
firms than for high-q firms, and they interpret this result Second, we use a time-series methodology, Geweke
as support for the free-cash-flow hypothesis. (1982) feedback measures (GFMs), to complement and
On the other hand, subsequent studies by Howextend the evidence provided by previous event
He, and Kao (1992) and Denis, Denis, and Sarin (19%tudies. Event studies use a one-time change in
examine the differential information effects of low-glividends or leverage to construct cumulative
prediction errors that can be used to measure changes
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time-series prediction model. The paper proceeds as follows. Section | discusses

In this study, each GFM measures the extent the previous literature on both signaling and the
which dividends, capital structure, or both, predic@gency theory of free cash flow, and specifies our
future cash flow for a given firm over a 44-quartehypotheses. Section Il develops a time-series model
sample period. A statistically significant GFM indicatethat relates dividend and capital structure policies to
that either or both of these policies provide a significafuture cash flow. Section Il uses this model to generate
amount of information about future cash flow ovethe GFMs and discusses the implications for the
time. In addition, the GFMs are cardinal measures signaling hypothesis. Section IV examines the free-
the amount of predictive information provided byash-flow hypothesis by relating the GFMs to firm
dividend, capital structure, or both policies abouwtharacteristics, such as Tobin’s g. The final section
future cash flow; i.e., the larger is each GFM, the moseimmarizes and concludes.
informative the policy is for that firm.

Event-study methodology is a useful way to teit
the free-cash-flow hypothesis, because it focuses 0
the market’s perception of how much information major

policy changes offer about future firm performance. _ . . . .
This methodology also produces information measuresThIS section briefly describes the theory and

that can be compared across firms. However, eveﬁ{ppiriCaI results fromreyious researqh_about signalin_g
study methodology ignores any unannounceadqd free-cash_-f_low thepnes for both dlv!dend and capital
changes in a firm’'s dividend and capital structur%truc'{ure policies. Usmg_th_ese_ theone_s, we ge_nerate
policies that occur over time, and it cannot measupgpqtheseabout the_pred|ct|ve |nforma_t|on contained
how the policy mix changes over time to influenc’ dividend and capital structure policies.
agency costs and firm performance. Therefor
previous event studies have traditionally teste
dividend and capital structure theories independently.Signaling theory hypothesizes that investors can
Cross-sectinal studies (Gaver and Gaver, 1993nfer information about a firm’s future cash flow by
1995; Jensen, Solberg, and Zorn, 1992; and Smibhserving a signal, such as the amount of dividends.
and Watts, 1992) find that dividend and capitéfirms with higher expected future cash flow wish to
structure policies are not independent. Theoommunicate this information to outsiders, but for
findings suggest that management mighdignaling to work, firms with lower expected cash flow
continually change the policy mix over time tanust not be able to imitate the signal, so that outsiders
influence agency costs and firm performance. can rely on the signal to differentiate among firms.
GFMs have three features that enable our analy3iserefore, firms choose signaling actions that vary
to complement the evidence of earlier studies. Firglystematically with the level of cash flow.
our time-series approach examines how the firm’s mixDividend signaling models suggest that managers
of dividend and capital structure policies dynamicallyncrease dividends only when they are confident
interact over time to influence firm performancethat higher dividends can be maintained with higher
Second, we can measure the amount of predictisabsequent cash flow. Models developed by
information for firms with different values of Tobin'sBhattacharya (1980), John and Williams (1985),
g. Third, GFMs can be compared across firms tdiller and Rock (1985), and Williams (1988) predict
investigate cross-sectional variation in informatiothat higher dividends will be associated with higher
effects for firms with different values of Tobin's q. subsequent cash flow. Ross (1977) developed a
We use GFMs to investigate four hypotheses incapital structure signaling model thalso predicts
two-stage analysis. In Stage One, we examine the fitlsat higher leverage will be associated with higher cash
three hypotheses by computing three GFMs for eaftbw. Similar capital structure signaling models include
firm to test whether dividends, capital structure, dieinkel (1982), Blazenko (1987), and John (1987).
both policies together provide incremental predictive Signaling models have been tested empirically in
information about future cash flow. A statisticallytwo ways. First, event studies examine changes in
significant GFM is consistent with both signaling and signaling variable and observe the market
free-cash-flow theories. In Stage Two, we furtheraction. Thus, such studies can investigate
examine the free-cash-flow hypothesis by analyzinghether expected cash flow responds
the cross-sectional variation in the GFMs. Teystematically. The dividend-signaling hypothesis
investigate this hypothesis, we regress the collecti
of feedback measures on Tobin’s q and g-squared

Signaling Theory and Agency
heory of Free Cash Flow

. Signaling Models

8Rferences in dynamic relations across different samples of
multivariate time-series include those of Koch and Ragan
(1986), Kawaller, Koch, and Koch (1993), and Bracker,
!Other studies that use GFMs in a two-stage analysis Bbcking, and Koch (1999).
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is supported in many event studies. firm, changes in dividends or capital structure over

The capital-structure-signaling hypothesis alstime represent adjustments to realign optimal policies.
receives support in several event studies of equit$uch policies do not reduce agency costs.
for-debt and debt-for-equity exchanges. These studies.ang and Litzenberger (1989) show that the free-
of pure leveragechanges often find a positivecash-flow hypothesis implies that dividends will have
announcement effect for leverage increases andidarger impact on agency costs, and thus a larger
negative reaction for leverage decreases, consistent viitformation effect, for an overinvesting firm (whose
predictions from signaling theory. In contrast, studies @bbin’s q is less than one) than for a value-maximizing
other types of leverage changing events do nfitm (whose Tobin’s g is close to one).
consistently support the leverage-signaling hypotHesis. Jensen (1986) argues that firms can mitigate managers’

A second set of empirical studies uses a time-seriasility to overinvest by committing to a higher level of
methoddogy to investigate the dynamic linkage betweedividends or debt, thus reducing the free cash flow
the signaling variable and earnings or cash flow. Whewailable for overinvestment. This increase in dividends
an event study documents a contemperaus relation or leverage reduces agency costs for overinvesting firms
between policy changes and market value, thamd leads to an increase in return on investment over
information effect implies a concomitant relatioime. The reduction in the agency costs provides a
between policy changes and expected future cash flalifferent rationale for increases in dividends or leverage
To the extent that expectations are eventually realized,be perceived as good news for overinvesting firms.
this information effect also implies a predictable timeFhus, for overinvesting firms, event-study results that
series relation between the firm’s policy variables arate consistent with the signaling hypothesis are also
realized future cash flow. consistent with the free-cash-flow hypothesis.

Some empirical studies directly investigate this The timing of the decrease in agency costs for
dynamic time-series relation. Lintner (1956), Fama amerinvesting firms differs for dividends and capital
Babiak (1968), Ofer and Siegel (1987) and Dhillon, Ramastructure. An increase in dividends immediately
and Ramirez (1998) find support for dividend signalingeduces the cash available for overinvestment. For
by examining a time-series of dividends and earningsapital structure changes, the effect is similar, although
However, Watts (1973), Gonedes (1978), and Benartapt as immediate. For example, an increase in leverage
Michaely, and Thaler (1997) do not find any such relatiadue to a debt offering will initially provide more cash
between dividends and subsequent earnings. for possible overinvestment, but over time the higher

Less attention has been given to the time-seriggerest expense will decrease the cash available for
relations implied by the capital-structure-signalingverinvestment. In a cross-section of firms, those firms
hypothesis. Cornett and Travlos (1989) examingith higher leverage should have lower agency costs
changes in earnings after exchange offers, and findfafree cash flow, ceterus paribus, because more cash
subsequent positive change in earnings. Shenoy asg¢ommitted to interest payments.

Koch (1996) also find a positive time-series relation Several studies have empirically tested these implications
between leverage and subsequent cash flow. Thefthe free-cash-flow theory and have had mixed results.
finding is consistent with signaling theory. Lang and Litzenberger (1989) partition a sample of

Other related time-series studies include Ely armdividend changes into two groups, those for firms with q
Mande (1996), Finger (1994), Lorek and Willinger (1996yalues less than one and those for firms with g values
Shih (1996), and Vogt (1997). There is also a substantigieater than one. They find that low-qg firms have larger
related accounting literature that uses time-seriabnormal returns than high-q firms do, and they interpret
methodology to address the potential determinantstbfiis result as consistent with the free-cash-flow
earnings response coefficients. See Kallapur (1994). hypothesis. Using an analogous methodology, Howe,

He, and Kao (1992) examine a sample of share repurchases
B. Agency Models of Free Cash Flow and special dividends. However, they find no significant

By definition, given a level of free cash flow, valuedifférences across low- and high-q firms. Denis, Denis,
maximizing firms pursue optimal dividend and capit#ind Sarin (1994) reexamine a sample of dividend changes,
structure policies. Therefore, for a value-maximizingﬂd after controlling for dividend yield, find no significant
°These include Aharony and Swary (1980), Brook, Charltonlfferences between low- and hlgh_q firfns.

and Hendershott (1998), Dann (1981), Dewenter and Wartht&ther studies that test the free-cash-flow hypothesis either
(1998), Healy and Palepu (1988), Howe and Shen (1998&)irectly or indirectly include Chen and Ho (1997); McLaughlin,
Koski and Scruggs (1998), Laux, Starks and Yoon (1998%afieddine, and Vasudevan (1996, 1998); Szewczyk, Tsetsekos,
Lipson, Maquiera, and Megginson (1998), Pettit (1972), anahd Zantout (1996); and Vogt (1994, 1997). Studies that address
Yoon and Starks (1995). other agency issues related to capital structure include
3See Akhigbe, Easterwood, and Pettit (1997), Harris and Rauhenchuramaiah, Moon, and Rao (1994); Dyl and Weigand
(1990), Masulis (1988), Vermaelen (1981 and 1984), and Vo(@t998); Gaver and Gaver (1993, 1995); and Holder, Langrehr,
(1994 and 1997). and Hexter (1998).
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We expand the discussion to include underinvestinglue-maximizing firms.
firms. An underinvesting firm whose Tobin’s q is The rationale for this premise is that value-maximizing
greater than one has uwq@oited positive-NPV firms (those firms with g vales close to one) are
investment opportunities, which could, if undertakemore likely to adjust dividend and capital structure
increase firm valueStulz (1990) demonstrates howdecisions to optimizeifancial structure, and
capital structure policy can reduce the agency costansequently less likely to use dividend commitments
of underinvestment. He argues that firms withnd debt promises to control agency costs. Thus, under
limited expected free cash flow and good investmetite free-cash-flow hypothesis, we expect a stronger
opportunities could want management to raise mopeedictive relation for firms with q values greater
equity. Although this action wwld decrease than or less than one and a weaker predictive relation
leverage, it would increase the likelihood that all god@r firms with g values close tone. As a result, if the
investment opportunities would be undertaken. Usiregguments of both Jensen (1986) and Stulz (1990) apply,
equity rather than debt also increases managenwd should observe a U-ghed relation between Tobin’s
flexibility, so that managers and shareholders mightand the absolute magnitude of the information
prefer to increase equity financing so as to take fudbntent of a firm’s policies.
advantage of all attractive projects. A possible confounding aspect of our analysis

Similarly, a reduction in dividends enhances amegards firms that earn monopoly rents. Although a
underinvesting firm’s capacity to undertake all attractivealue-maximizing firm in a competitive industry should
investment opportunities. Thus, for underinvesting firmbave a q value close to one, a value-maximizing firm
a decrease in dividends or leverage reduces agency ctisis enjoys monopoly rents will have a q value greater
and increases future cash flow. than one. In the context of monopolistic competition,

Our discussion of agency considerations describggch a firm could be minimizing agency costs and
a dynamic predictive relation between dividends onaximizing profits. Dividend and capital structure policies
leverage and future cash flow that differs in sign arfdr a value-maximizing, high-q firm should not affect
in magnitude across overinvesting, underinvestinggency costs. The presence of this type of firm in our
and value-maximizing firms. For overinvesting firmssample shold dilute the average information effect for
anincreasein dividends or leverage, or both, reduceall high-q firms, and therefore bias the results against
agency costs, subsequently increasing return @inding a larger information effect for high-q firms.
investment and operating cash flow (assuming the scal®ver the sample period, some firms substitute share
of investments does not decrease). In contrast, f@purchases for dividend$lowever, we exclude
underinvesting firms alecreasein dividends or repurchases from this analysis. This exclusion could be
leverage, or both, allows additional investment ijustified, as repurchases do not commit management to
positive-NPV projects, which should ultimatelyfurther payouts and therefore might represent an inferior
increase operating cash flow. Finally, for valuemeans to control agency costs. Still, repurchases do either
maximizing firms, changes in dividends or capitaemove free cash flow from managers’ discretion, or they
structure over time do not reduce agency costsan signal management’s belief that shares are
Therefore, these changes provide less predictivadervalued. Thereforéhe exclusion of repurchases
information about firm performance. Our observationsould bias the results against finding an information
suggest that in an empirical test, the free-cash-flogffect for low-qg firms through dividends. Since this
hypothesis implies a positive relation between thghenomenon would make it less likely for our approach
policy variables and future cash flow for overinvestintp detect a U-shaped relation, the exclusion of
firms, a negative relation for underinvesting firms, anpurchases represents a conservative approach.
little or no relation for value-maximizing firms.

The possibility of a systematic association betweeT) Implications and Hypotheses
the signs of the predictive relations (between dividend
or capital structure policies and future cash flow) andSignaling models do not address the agency costs
the firm's tendency to over- or underinvest (Tobin’sf free cash flow, which we proxy with Tobin’s g, and
q) is not amenable to empirical testihgthis paper, therefore do not predict any association between the
we emphasize the related implication that the amounformation content of a firm’s policies and Tobin’s g.
of incremental predictive information provided by thé®n the other hand, the free-cash-flow model does
policy variables should also vary systematicallpddress agency costs. Thus, although both the
across overinvesting, underinvesting, and valusignaling and free-cash-flow models imply that
maximizing firms. That is, dividend or capital structurelividends or capital structure, or both, should provide
policies, or both, should have a greater effect on agerioformation about future cash flow, the free-cash-flow
costs (and therefore a greater information effect) forodel predicts a U-shaped relation between Tobin’s q
both over- and underinvesting firms than they do f@nd the information content of a firm’s policies. The
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least amount of information is provided by valueleverage:
maximizing firms with q values close to one. N N N

To test these issues, we state four hypotheses. Thep =Y CF +2Xa. D +20 L +u (1)
first three hypotheses address whether any predictive ' k=1 M k=1 2k7tk sk
information is provided by the two policies, botI'{Nhere

individually and interactively. CF, = earnings before interest, taxes, and

depreciation, scaled by total assets,
book value of long-term debt divided by the
sum of the book value of long-term debt and
H,: Capital structure policy provides incremental the market value of equity,

predictive information about future cash flow. D dividends per share, adjusted for stock splits
H,: Both dividend and capital structure policies and stock dividends (from CRSP distributions

interact to provide incremental predictive tape), and

information about future cash flow. U, a disturbance term with variancé

H,: Dividend policy provides incremental predictive L
information about future cash flow.

t

Support for H, H,, or H, is consistent with both the Dividends and leverage can also depend on th.eir
signaling and free-cash-flow agency theories. own past values, the past values of the other policy
The fourth hypothesis distinguishes the free-cask@riable, and past cash flow, as follows:
flow hypothesis from the signaling hypothesis: m m m
Dt:k;l BlkCFt-k + Elﬁszt-k +k=21 Bal it V, (2)

3k t-k t
H,: Either dividend or capital structure policies (or

both) provide more predictive information _3 3 S

abou)t Ejture cash flowpfor firms with values of L= E’ly“‘CF“" +leZkD"k +k§1 Tabuct W, (3)
Tobin’s g greater than or less than one, and
less predictive information for firms with g
values close to one.

Taken together, Equations (1), (2), and (3) can be
considered as a system of seemingly unrelated
regressions in which each disturbance term is assumed
to be not autocorrelated. However, the three
Il. Joint Determination of Cash Flow, disturbances can be contemporaneously correlated

Dividends, and Leverage with each other. We include lag lengths of m equals
four quarters on all distributed lags, ensuring that the

Operating cash flow is a function of a firm’'sfirm’s policy changes from the previous year can
cumulative past investment decisions. In turn, pastfluence cash flows in the next year. We include
investment decisions depend on the amount of cagtnarterly indicator variables in all three equations to
available in prior periods, plus the relative amounts atcount for any seasonality in CB, or L.
debt and equity issued in previous periods, minus anyWe also perform the analysis using a book value
dividend disbursements in those periods. Outsidedefinition of leverage that uses total assets as the
do not know the exact functional form of the relatiodenominatof Both variables have a potential
between current cash flow and prior levels of casbpnfounding effect with cash flow. A market value
leverage, and dividends, nor can they observe ttefinition of equity contains expectations of all future
investment made by managers in any period. Baash flows, and a book value definition contains past
outsiders can observe dividends and leverage in argsh flows. This potential confounding relation does
period and, according to signaling theory, they carot appear to be driving our results since the results
infer managerial expectations of future operating caslhe generally robust with respect to the definition of
flow from their observations. Outside investors caleverage. Furthermore, with either leverage definition,
also observe the effect of past investment decisioRge nave also applied the analysis using longer lag lengths of
that is, operating cash flow in the current period. eight quarters on all distributed lags, with robust results (available

Our discussion suggests that a firm’s current cagh request). Analysis of lag lengths longer than eight quarters
flow depends in part on past cash flow and pagtnot‘possmle given the avgllable degree_s of freedom. We

. . . . investigate the null hypothesis that each disturbance term is
movements in the two pOHCy variables, dl\”dends (Dnot autocorrelated for every firm in the sample, by conducting
and leverage (). Signaling theory and the free-cashthe Ljung-Box test on the autocorrelation function of the
flow hypothesis focus on how charwi@ the policy res_iduals_, using 12 qugrterly lags. Results generally support the
variables affect subsequent changes in cash floﬁﬁl'te'”o'se hypothesis. .

. .. or comparison, we can prowde a report on request that
Thus, we build a pred'Ct'Ve model of cash flow basesqows the estimation results using both definitions of leverage
on historical values of cash flow, dividends, anfbr six sample firms.
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the association between leverage and cash rowsH; Capital structure policy provides no predictive

the weakest of the three relations investigated. information about future cash flow.{, equals
zero).
lIl. Measuring the Information Content To test the leverage relation, we construct a second
of Dividend and Capital Structure restricted model. This model is analogous to the first
Policies restricted model above, except that now we impose

the joint restriction of no interaction between leverage
In this section, we show the details of calculatingnd cash flow in either directiou{equals zero in
GFMs, and we discuss how these measures differ fré&sfiuation (1) and equals zero in Equation (3)). The
the more traditional Wald F statistic. We present thigsidual variance of the cash flow equation for this

Stage One results of our ana|ysis_ second restricted model is denote(bé§
Last, we examine how both policy variables interact
A. Calculating Geweke Feedback Measures to predict cash flow. We investigate the information
(GFMs) provided by dividends and leverage together by re-

We investigate our first three hypotheses b§,peC|fy|ng the third null hypothesis:
examining the coefficients on lagged dividends artd,: H, and H, neither dividend nor capital structure
lagged leverage in Equation (1). We estimate the policies predict future cash flow
predictive relation between dividends and future cash (o, equals,, equals zero).

flow by the coefficientso,,, the relation between e investigate this joint hypothesis by specifying a
leverage and future cash flow lay,, and the joint thjrg restricted model with no interaction between
relation between both dividendand leverage and gjyidends and cash flow or between leverage and cash
future cash flow by, anda,. We investigate fiow, in either directiond,, equalsx,, equals zero in
these predictive relations by conducting tests f‘Erquation (1)8,, equals zero in Equation (2); amg,
absence of Granger causality (Granger, 1968quals zero in Equation (3)). The residual variance of

Geweke, 1982). Since all three predictive relationfie cash flow equation for the third restricted model is
involve the cash flow Equation (1), we compare thganoted aw?,

residual variance of this equatias¥, with and without  \we estimate the unrestricted system in Equations
appropriate restrictions imposed. (1), (2), and (3), and each restricted model as a set of
We examine the predictive relation betweeBeemingly unrelated regressions. We then investigate

dividends and future cash flow by relating the firqql’ H,, and H using the estimated residual variance
null hypothesis to restrictions on the appropriatgom the cash flow equation in the unrestricted model
coefficients in Equation (1): (6% along with the analogous residual variances from
H,: Dividend policy provides no predictive the three restricted model§ ¢,, 6%, andg3)), to

information about future cash flow computethe Geweke (1982) feedback measures:

(o, €quals zero).

N2 [A2\a
Under the null hypothesis of no Granger causality (M(GFM,) = In(6¢/6%)x7, .

between dividends and cash flow in either direction, _ uQ(zje/r\:-la(r;o dividend feedback)

we impose the joint restriction thaj@quals zero in (N)(GFM,) = In(cgzjc ) | teedback

Equation (1) an@,, equals zero in Equation (2). Thus, under H (no leverage feedback)

- N2 [N2yan2
we derive the first restricted model: (N(GFM,) =In(G2/0%) X zm .
under H (no dividend or leverage
feedback)
CFt :ZallkCFt-k +Za,3k|‘t-k+ Ueyy (4)
D = Y8 D 438 L+ 5 where
vt B"aDu Bad vt Vi (5) n = the number of observations in the time-series
L =27, CR 2y, Dy + VoLt We  (6) for each firm

m = the lag length on all distributed lags

The residual variance of the cash flow equation forEach feedback measure has an asymptgtic

this restricted model is denoted @. distribution under each respective null hypothesis. In
Next, we consider the predictive relation betweesur analysis, n equals 40 quarters and m equals four

leverage and future cash flow. This relation can kgiarterly lags. (Four lags means the loss of four

investigated by relating the second null hypothesigiarterly observations.)

to restrictions on the appropriate coefficients in The GFMs are the log-likelihood ratio statistics for

Equation (1): testing H, H,, and H. As with other methodologies
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used to test for absence of Granger causality (suchsasw the signs of these coefficients. Therefore, the

the Wald F test), we can cqmte the appropriate GFMs do not distinguish the expected positive relation

marginal significance level for each feedbackom dividends, capital structure (or both) to future

measure and either reject or fail to reject the nuthsh flow for overinvesting firms, nor the expected

hypothesis in question. A rejection of ,HH,, or H, negative relation for underinvesting firms.

(a larger GFM) would result from coefficients,, We could examine all the individual dividend and

and a,,, that are larger in absolute value, or thdeverage coiéicients from the cash flow Equation

have smaller standard errors, or both. A rejectiqid), and compare the signs of coefficients across

implies that dividend or capital structure policiesfirms with different values of Tobin’s q. However,

or both, ofer significant predictive information aboutsuch an examination would be cumbersome and

future cash flow. This finding would be consistent witheyond the scope of this study. Instead, we focus

both signaling and free-cash-flow agency theories.on the GFMs as appropriate measures of the
To address the further implications of the free-cashragnitude of the predictive rdlans that are the

flow hypothesis specified in H we exploit the focus of our four hypothesés.

distributional theory for each GFM. Since the

asymptotic distribution of each GFM is known undeB. Estimated Geweke Feedback Measures

the alternative hypothesis that feedback is present, and the Information Content of Dividends

each GFM represents a cardinal measure of the amountand Leverage

of incremental predictive information provided by

dividends, leverage, or both about future cash flow.\we estimate thehree feedback measures for each
Therefore, we can compare the feedback measufgf, using quarterly data from 1979 through 1989.
across firms to investigate how and why different firmg sample comprises 249 firms with a complete set
have dividend or capital structure policies withyf 44 quarters of Compustat and CRSP data. Our
different amounts of predictive information. Thisanalysis results in three sets of 249 feedback
additional analysis is not possible with othefyeasure<?® Each set measures thenaunt of
methodologies, such as the Wald F test. predictive information conveyed by one or both policy
We analyze cross-sectional variation in the GFMgriables for all sample firms.
to investigate the implications of the free-cash-flow There can be potential limitations associated with
hypothesis specified in HUnder the free-cash-flow quarterly data. Quarterly data are voluntarily provided
hypothesis, we expect a stronger predictive relatigfhd unaudited. Some firms provide quarterly
(greater GFMs) for firms with g values greater or lesgatements for several years and then stop for several
than one, and a weaker predictive relation for firmgears. There are relatively few firms that have
with g values close to one. Therefore, we anticipat&:gnsistently provided quarterly data since 1979.
U-shaped relation between Tobin’s g and the amougécause firms that choose to have consistent quarterly
of information contained in a firm’s policies (the GFMs)statements may be different from other firms, our results
Although this methodology enables a noveﬁnay be sample-specific.
investigation of the free-cash-flow hypothesis as The results of our analysis are summarized in Table
specified in H, the methodology has its limitations.y and in Figures 1-3. Table 1 illustrates the frequency
For example, under the fecash-flow hypothesis, in of rejections for each respective null hypothesis at
addition to expecting different amounts of informatiogarious levels of significance. Figures 1 through 3 plot
for overinvestingyalue-maximizing, and underinvestingthe frequency distribution histograms for each set of
firms, we also expect different signs for the coefficientaedback measures.
(o, ando, ) that describe the predictive relations for Taple 1, Panel A and Figure 1 summarize the results
overinvesting and underinvesting firms. However, likgyr the first set of feedback measures, that describe
other time-series tests, such as the Wald F test, GF{ja predictive information provided by dividends
are nonnegative. By examining the size of thgsgm.) for all sample firms. Panel A indicates that 22

reduction in the residual variance for the cash flogf these 249 firms paid no dividends during the sample

equation when the coefficients,, or o, appear in the

mOdgl' .the GFM.S indicate the magn'tUde of the releVaEBr the interested reader, we can provide a report that lists
predictive relation for each firm. The GFMs do nahe coefficient esmates of the cash flow equation for six sample
firms with different values of Tobin's g. This report supports the
“Under each alternative hypothesis tg H,, or H,, the relevant @bove intuition regarding the expected signs and magnitudes of
Geweke feedback measure has an asymptotic nonceyaralthe predictive relations examined in this paper for firms with
distribution. See Geweke (1982) for details. different values of Tobin's g, along with providing additional
sAs Geweke states (1981), “For tests used in time series d€tails regarding the construction of the GFMs.

only an asymptotic distribution theory is available, and thefA complete listing of all three sets of the 249 GFMs is
often only under the null hypothesis.” available on request.
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Table 1. Distribution of Estimated Geweke Feedback Measures

This table lists the frequency of Geweke feedback measures for different levels of significance. The GFMs are the log-
likelihood ratio statistics for testing the hypothesgsHy, and H that dividends, leverage, or both provide incremental
information about future cash flow. GEMmeasures information from dividends, GFMheasures information from
leverage, and GF)\l information from both dividends and leverage. The p-values are bagédlistributions. GFMand

GFM, have an asymptotig®distribution with four degrees of freedom. GEMas an asymptotig?distribution with

eight degrees of freedom.

Panel A. H,: Digtribution of Geweke Feedback Measures for Dividends

Values of GFM, p-Values for GFM, Frequency
185 < GFM, p < 0.001 17
13.3<GFM, < 185 0.001<p<0.01 28
95<GFM, <133 0.01<p<0.05 30
78<GFM_ <95 0.05<p<0.10 25
0<GFM_ <738 0.10<p<1.00 127
No Dividends: GFM, = 0 p =1.00 22
Average Value 7.56 249
Panel B. H,: Digtribution of Geweke Feedback Measures for Leverage
Values of GFM_ p-Values for GFM, Frequency
185 < GFM, p < 0.001 12
13.3<GFM, <185 0.001 < p < 0.01 34
95<GFM <133 0.01<p<0.05 31
78<GFM <95 0.05<p<0.10 22
0<GFM <78 0.10 < p < 1.00 150
Average Vaue 7.50 249
Panel C. H,: Digtribution of Geweke Feedback Measures for Both Dividends and Leverage
Values of GFM_ p-Values for GFM, Frequency
26.1 < GFM_, p < 0.001 47
20.1 <GFM,, <26.1 0.001<p<0.01 52
155<GFM, <20.1 0.01<p<0.05 42
13.4<GFM_ <155 0.05<p<0.10 25
0<GFM, <134 0.10<p<1.00 83
Average Vaue 17.85 249

Figure 1. Histogram of GFM |

This figure shows the distribution of Geweke feedback measures for dividends, GFMD. The shaded area indicates that the
feedback measures are statistically significant at the 0.05 level. The feedback measures have an gg\dmgitdiidion
with four degrees of freedom. This distribution is superimposed on the histogram.
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Figure 2. Histogram of GFM |

This figure shows the distribution of Geweke feedback measures for leverage, Givshaded area indicates that the
feedback measures are statistically significant at the 0.05 level. The feedback measures have an ggydrgitdiidion
with four degrees of freedom. This distribution is superimposed on the histogram.
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Figure 3. Histogram of GFM |

This figure shows the distribution of Geweke feedback measures for dividends and leverage togetperTshaded
area indicates that the feedback measures are statistically significant at the 0.05 level. The feedback measures have an
asymptoticy? distribution with eight degrees of freedom. This distribution is superimposed on the histogram.
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period. These non-dividend-paying firms have a GFM).10 level or better. Again, although there is
equal to zero, since dividends provide no increment@libstantial variation across these feedback
information about cash flow. Of the 227 remainingheasures, the average GFM this collection is 7.5,
dividend-paying firms, Panel A indicates a rejectiowhich is not statistically significant.
of H, for 100 firms at the 0.10 level of significance or Table 1, Panel C and Figure 3 present a contrasting
higher, and for 45 firms at the 0.01 level of significancgicture regarding the amount of predictive information
Although there is substantial variation across firmgrovided by the interaction of both policies (GEW
the average GFMfor all 249 firms is 7.56, which is not Panel C showshiat H, is rejected for 166 of the 249
statistically significant at the 0.10 level The averagéms at the 0.10 level or higher. Furthermore, the
GFM, for the subsample of 227 dividend-paying firmaverage GFWj in this panel is 17.85, which is
is 8.3, which is statistically significant at the 0.10 levesktatistically signifcant at the 0.05 level. We conclude
Table 1, Panel B and Figure 2 show that for 99 of thleat dividends and capital structure interact to provide
249 sample firms, levage provides significant significant information regarding future cash flow for
predictive information about future cash flow at thenost firms, and their joint influence is significant for
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the average firm. GFM, =b, +bg +bg?+¢,

We wish to see if firms that have a significant i=D,L,orDL; j=1to?249firms (7N
dividend information effect are the same firms that have
a significant leverage information effect. Therefore, To calculate the q values, we follow Lindenberg and
we compare the number of GFMs with approximateoss (1981), with the modifications suggested by
marginal significance levels (p-values) in each row ¢ferfect and Wiles (1994j For each firm, we compute
Panel C (Table 1) with the analogous numbers froam average annual q value over the 11-year sample
Panels A and B combined. For example, if firms witheriod, 1979 through 1989, which corresponds to the
significant information effects from dividends wereeriod used to compute the GFMs.
entirely different from the firms with significant Our results appear in Table 2. The coefficientjbfq
information effects from leverage, the number as positive in all three regressions, and is significantly
rejections of H(in Panel C) would approximately equabreater than zero in the two regressions on GBENU
the sum of rejections of Fand H (Panels A and B). GFM,, . The implied U-shaped parabolic function has
Instead, Panel C shows more p-values below 0.001 tllaminimum at a g value near one in all three cases,
we see in Panels A and B combined (47 > 17+12). Pamdlich is consistent with the free-cash-flow hypothesis
C also shows fewer p-values between 0.001 and 0(tle minimum for GFM is at a Tobin’s g value of 1.16;
than appear in Panels A and B combined. Thfer GFM ata g of 1.06; and for GFat a q of 1.14)
observation confirms the information conveyed by
Figure 3 relative to Figures 1 and 2, indicating that the An Expanded Analysis of the Free-Cash-
distribution of the estimated GEMmeasures moves  Flow Hypothesis
further |_nto the right ta|I. of th%Z.dlsmbuF'o.n' These Although the regression results in Table 2 are
results imply that the interaction of dividends ang

N . nsistent with the free-cash-flow hypothesis, these
leverage conveys new predictive information beyo (é)

that ided bv dividend | tel "@sults should be interpreted with some caution. The
at provided by dividends or feverage separately. .2 ajyes in Table 2 indicate substantial unexplained

variation in the GFMs around these fitted parabolic

IV. Firm Characteristics and the Free- relations. This unexplained variation may be partially
Cash-Flow Hypothesis attributable to firm characteristics other than Tobin’s

g. For example, Harris and Raviv (1990) summarize

This section iStage Two of our analysis. By usingseveral firm-specific factors that should affect a firm’s
the GFMs in three different regression models, weapital structure policy, and which may also affect its

investigate the association between different firgividend policy. Such factors include firm risk,

characteristics and the amount of predictiveroportion of tangible assets, proportion of non-debt
information. With these regression models, we tetix shields, R&D expenditures, dividend yield, and size.
H, to distinguish bateen the signaling and free-cashThis leads us to investigate the robustness of the U-

flow hypotheses. shaped relations in Table 2 by expanding the regression
model in Equation (7) to account for these other
A. A Quadratic Regression Analysis of the potential determinants of the feedback measures:

Free-Cash-Flow Hypothesis

L GFM.= b+ b.g + bg? + bVAR(r). + b VAR(CF)

h Ast;pe_uf(lfqdm (;_4' under .tthle Ireet-cash—fltc))vxih g bg,TG]AS'I'j + b, TAX, +b7I$&Dj + bSDIVYJLDJ.
ypothesis dividends or capital structure, or both, +b.SIZE +b, MFG +b NODIV +¢  (8)

should provide greater predictive information for over- ° 110 P o

and underinvesting firms than for value-maximizin

firms. This hypothesis is consistent with a nonlinearq
U-shaped relation between each set of feedback’
measures and TObI!’]'S g. The estimated mlnlmumlzgewellyn and Badrinath (1997), Lee and Tompkins (1998),
value of the quadratic relation should occur at q vali@d Chung and Pruitt (1994) suggest other modifications for

equa| to one. We in\/es'[ig;,\'[e4 ij regressing each computing Tobin's g, which are not applied in this analysis.
\WWe have also estimated piecewise linear regressions with

collection of feedback measures on Tobin’s q ahd Ui .

imilar results that are available on request. The fact that the
GFMs have asymptotic non-centrgi distributions under each
"When only one type of feedback is present (when either Hiternative hypothesis (Geweke,1982) leads us to examine the
or H, is rejected), tests of the joint hypothesis,, hvill  distribution of the regression error term in Equation (7). We
generally have lower power than tests of the individudind that the regression residuals have no major deviations
hypotheses, Hor H,. Hence, a more accurate statement iffom the ideal conditions. We also estimate the regressions
that we expect the number of rejections of (th Panel C) to using the transformation suggested by Geweke (1982), which
be slightly less than the sum of the numbers of rejections, of Eonverts each GFM to a random variable with an asymptotic
and H, (in Panels A and B). normal distribution. Results are robust and available on request.

= the average Tobin’s g value for the jth
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Table 2. Quadratic Regression Model Estimates

This table presents the estimated regression coefficients of the Geweke feedback measures on Tobin's g and Tobin's q

squared. Coefficient t-statistics are in parentheses. The estimated minimum value of the quadratic form is given in the last
row of the table.

Dependent Variable

GFM, GFM_ GFM,,
Intercept 16.32%** 10.38*** 29.28***
(6.28) (4.15) (7.83)
q -18.13*** -6.38 -23.93***
(-3.48) (-1.27) (-3.19)
o 7.80%** 3.00 10.45%**
(3.43) (1.37) (3.19)
F-Value 6.08*** 0.98 5.16%**
(p-Value) (0.00) (0.38) (0.01)
r? 0.05 0.01 0.04
Parabola has minimum at g value of 116 1.06 114

***Significant at the 0.01 level.

firm over the 11-year sample period,  high- and low-q firmg*

VAR(r)J. = standard deviation of monthly stock Although we could expect these firm characteristics
returns for the jth firm over the 11-year to influence dividend and capital structure policies,
sample period, there is no well-developechéory that describes

VAR(CF)J: standard deviation of quarterly cash flowprecisely how these variables affect the amount of
movements for the jth firm over the predictive information represented by the feedback
sample period, measures. Still, several observations suggest that

TGASTj = jth firm’s average ratio of net property, these firm-specific characteristics should be
plant, and equipment to total assets overssociated with the feedback measures.

the sample period, First, if the market incorporates all available
TAX, = jth firm’s average depreciation and information, then the amount of predictive information
noncash expenses divided by total assetseasured by the GFM should teflected in market
over the sample period, valuation over time. Firms with larger feedback
R&D, = jth firm’s average research and measures should have more predictable cash flows,
development expense divided by total which suggests lower stock-return variability and
assets over the sample period, lower cash-flow variability. In this case, we expect
DIVYLD, = jth firm’s dividend for Year t divided by negative coefficients for bothAR(r) and VAR(CF)
the stock price at the end of Year t, in Equation (8).
averaged over the sample period, Tax theories suggest that firms with more tangible
SIZEJ = natural logarithm of the jth firm’s averageassets (larger values of TGAST) might have greater
total assets during the sample period, tax benefits without relying on debt, andetlefore
MFGj = one if the jth firm is in manufacturing  might be more inclined to use dividend policy to
(based on two-digit SIC code) and zeroinfluence information asymmetry and agency costs.
otherwise, and Firms with larger nondebt tax shields (larger values
NODIVj = one if the jth firm pays no dividends andbf TAX) might rely less on debt and more on
zero otherwise. dividends. This argument suggests coefficients on

We compute all right-hand-side variables from thEGAST and TAX that are positive in the GEM
Compustat or CRSP tapes from 1979 through 19g§9réssion, negative in the GEMegression, and
Summary statistics appear in Table 3 for the full sampRnPiguous in the GFM regression. o

and for low- and high-q firm subsamples (with average D€Nis: Denis, and Sarin (1994) find that dividend
q values of less thabne, and greater than onevield, rather than Tobin’s g, explains differences in
respectively). Table 3 indicates that the amount off, under the free-cash-flow hypothesis, we expect a U-shaped
predictive information in dividends, leverage, orelation between Tobin's g and the GFM with a minimum near

; PRSP : g value of one, we would not expect a significant difference
b_Oth (the GFM) IS _nOt S|gn|f|cantly different ac_rOS% the average GFM between high- and low-q firms. This result
hlgh- and IOW'q firms.However, many other firm is consistent with the previous work of Howe et al. (1992)

characteristics show a significant difference betwee@nd Denis et al. (1994).
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Table 3. Descriptive Statistics for Full Sample and for Low- and High-Q Firm Subsamples

The statistics reported are calculated for the years 1979 to 1989, GE¥IM, and GFM are Geweke feedback
measures for dividends, leverage, and both dividends and leverage. CF is the ratio of operating cash flow to total assets. D
is dividends adjusted for stock splits and stock dividends. L is book value of long term debt divided by the sum of the book
value of long term debt and the market value of equity. Q is Tobin's gq. VAR(r) is the standard deviation of monthly stock
returns. VAR(CF) is the standard deviation of quarterly cash flow. TGAST is tangible assets divided by total assets. TAX
is noncash expenses divided by total assets. R&D is research and development expense divided by total assets. DIVYLD
is dividend yield. SIZE is the logarithm of total assets. NODIV is an indicator variable that is one if a firm pays no
dividends and zero otherwise.

g<1 qg>1 t-Statistic for Difference
Variable Full Sample Mean  Full Sample Std. Dev. Mean Mean Hy: Mean _-Mean =0
GFM 17.8 9.2 18.32 16.25 1.50
GFM, 7.6 6.4 7.74 6.93 0.84
GFM, 75 6.0 7.58 7.22 0.39
CF 0.14 0.05 0.13 0.19 -10.43***
D 0.34 0.27 0.38 0.18 5.18***
L 0.54 0.19 0.61 0.29 15.79%**
Q 0.82 0.34 0.67 134 -16.04***
VAR(r) 1.88% 0.68% 1.79% 2.19% -4.06** *
VAR(CF) 0.04 0.03 0.03 0.05 -3.71%**
TGAST 60.0% 25.0% 66.0% 40.0% 7.87F**
TAX 0.04 0.02 0.04 0.05 -153
R&D 0.007 2.0% 0.005 0.014 -2.98** *
DIVYLD 0.014 0.009 0.016 0.007 7.63***
SIZE 6.54 170 6.79 5.69 4.48+**
NODIV 10.8% 31.2% 6.8% 15.8% -2.12%*
Sanple Size 249 - 192 57 -

***Significant at the 0.01 level.
**Significant at the 0.05 level.

the information content of dividend changes acrossriables are important. First, return variability
a sample of firms. This result suggests asignificahlAR(r)j] has a negative coefficient in all three
positive coefficient for DIVYLD in Equation (8), regressions, which is statistically significant in the
along with insignificant coefficients for q and,q models for GFM and GFM,, .
especially in the GFMequation. Second, firm size is significantly positive in the
Although the role of firm size in determiningGFM, regression and significantly negative in the
capital structure and dividends is not entirely cleaGFM, regression, indicating that the information
most previous studies find that firm size has agontent of leverage is greater for larger firms, and
important effect. Some studies suggest that largire information content of dividends is greater for
firms may have greater debt capacity, and find thamaller firms.
size is positively associated with leverage. In this Third, TGAST is significantly positive in the
case we would expect to find a positive coefficiemegression model for GFM suggesting that firms
for size in the GFMregression. with more tangible assets experience greater
We report the results for the expanded regressipnedictive information associated with dividend
models in Table 4. The?rvalues for these policy, consistent with the previous arguments.
regressions are much higher than those for theFinally, the no-dividend dummy variable is
simple quadratic models in Table 2. This resu#tignificantly negative in the regression models for
indicates that the additional firm characteristic6FM_ and GFM, , indicating that the subsample of
explain a substantial portion of the cross-sectiona® firms that does not pay dividends shows a weaker
variation in the feedback measures (especially fpredictive relation between dividends and future
GFM, and GFM, ) that remains unexplained bycash flow (GFM equals zero for these 22 firms),
Tobin’s g and and from both dividends and leverage to future
Table 4 also shows that the coefficients for severedsh flow (GFM, ).



28 FINANCIAL MANAGEMENT / WINTER 1999

Table 4. Expanded Regression Model Estimates

This table presents the coefficient estimates of regressions of Geweke feedback measures for dividends, leverage, and both
dividends and leverage (GEMGFM , and GFM, ) on Tobin's g, Tobin's q squared, and other firm variables. VAR(r) is

the standard deviation of monthly stock returns. VAR(CF) is the standard deviation of quarterly cash flow. TGAST is
tangible assets divided by total assets. TAX is noncash expenses divided by total assets. R&D is research and development
expense divided by total assets. DIVYLD is dividend yield. SIZE is the logarithm of total assets. MFG is an indicator
variable that equals one for manufacturing firms and zero otherwise. NODIV is an indicator variable that is one if a firm
pays no dividends and zero otherwise. Coefficient t-statistics are in parentheses. The estimated minimum g value for the
guadratic form is given in the last row of the table.

Dependent Variable
Independent Variables GFM GFM GFM

D L DL
Intercept 15.12%** 11.33*** 29.26***
(3.46) (2.52) (4.54)
q -13.47%* -6.16 -19.19**
(-2.61) (-1.01) (-2.52)
0 6.68*** 2.69 8.95***
(3.06) (0.93) (2.78)
VAR(r) -70.30 -182.74** -358.12%**
(-0.82) (-2.05) (-2.82)
VAR(CF) 4.48 8.99 49.81*
(0.24) (0.45) (1.77)
TGAST 6.58** -2.12 4.58
(2.58) (-0.78) (1.18)
TAX -3.06 12.92 8.30
(-0.13) (0.52) (0.24)
R&D 23.00 -10.85 8.62
(0.99) (-0.44) (0.25)
DIVYLD -14.05 -110.93 -115.46
(-0.18) (-1.36) (-1.02)
SIZE -0.56* 0.61** 0.16
(-1.93) (2.03) (0.39)
MFG 0.36 127 1.35
(0.30) (1.04) (0.79)
NODIV -8.02%** 0.91 -7.86***
(-5.68) (0.62) (3.77)
F Value 6.45%* * 1.61* 4.95%**
(p-Velue) (0.00) (0.10) (0.00)
r? 0.23 0.06 0.19
Minimum q Value 1.01 1.14 1.07

***Significant at the 0.01 level.
**Sjgnificant at the 0.05 level.
*Significant at the 0.10 level.

Again, we note that the focus of our analysis i€. Joint Determination of Stock Return
on the coefficients of Tobin’s q and?,gand the Variability and the Geweke Feedback
coefficients’ implications for the free-cash-flow  Measures
hypothesis specified in H As in Table 2, the
coefficient of ¢ is positive in all three mressions, In Equation (8), we implicitly assume that stock return
and it is statistically significant in the two regressiongariability [VAR(r)J.] influences the amount of predictive
on GFM, and GFM,, . Again, these results imply a U-information in each feedback measure. However, if the
shaped relation between each GFM and Tobin’s ¢, avariability of stock returns is a function of all available
the minimum value of the relation is near a g value offormation, then the information content of the policy
one. (The minimum occurs ata q of 1.01 for GFkt a variables (the GFMs) should be jointly determined with
qof 1.14 for GFM, and at a q of 1.07 for GFM) VAR(r)j over the sample period. Simultaneity would
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result in biased and inconsistent estimates in tibe Robustness Checks
single-equation regression model estimated above an

potentially misleading implications regarding the freeBetween the GFMs and Tobin’s g by reestimating

cash-flow hypothesis. ; i
We address the joint determination of returﬁquatlons (7).thr0ugh (10) over two _d|ffere_nt
L . . Subsamples of firms. One subsample consists of firms
variability and each GFM by adding a second equation
; . : . with the most stable g values. The other subsample
to the single-equation model (Equation (8)):

consists of firms with no significant increases in cash
flow during the 11-year sample period.

9Ve further investigate the robustness of the relations

GFM, =b, +b,q +b,g?+bVAR(r), + b,VAR(CF),
+BTGAST + B TAX; +BR&D, +BDIVYLD 1 giability of Tobin's q
+Db,SIZE + b MFG, + b NODIV, +¢,; (9) _
We calculate g values for each firm, for every year of
VAR(r), = ¢, + GGFM, + ¢ Var(CF) + ¢SIZE +cL, the sample period from 1979 to 1989. We follow the
+GDIVYLD  +g, (10) Lindenberg and Ross (1981) computation method as
modified by Perfect and Wiles (199%).

We specify return variability as a function of the In the cross-sectional regression analysis of the

feedback measure, cash flow variability, firm size, firRr€vious section, we use the average q value over the

leverage, and dividend yield. 11-year period. Given this relatively long sample period,
Two-stage-least-squares regression results app@d¥m’s g value can change over time. If a firm changes

in Table 5. The first two columns show the model th&om a low-g to a high-q firm (or vice versa) over the

jointly determines return variability and GEMThe Sample period, the interpretation of the results with

next columns present the analogous results for GFIgSPect to B—that dividend and capital structure

and GFM,_, respectively. pohme; provide more |n.format|on about cash flow for
First, we consider the estimation results for retufifms with values of Tobin's g greater than or less than

variability in Equation (10) from this simultaneou®ne—becomes clouded.

system. For the jointly determined GEMnd GFM_ A priori, there are at least three paths that Tobin's q

models, the return variability equation shows gould follow over time:

significant negative coefficient of GEMind GFM, 1 from q equals one to q less than one (average

as expected. This result indicates that a firm with smaller q les than one);

values of GFM or GFM, has greater return variability,

ceteris paribus. In addition, a firm has greater retur

variability if it has greater cash flow variability, smaller

size, greater leverage, or lower dividend yield. 3. from q less than one to g greater than one
Results for the first equation of this simultaneous (average q close to one).

model are robust with respect to the previous

estimation of the single-equation model, Equation (Saividend capital structure, or both policies for

presented in Table 4. The only notable difierence Flrms 1 and 2 should provide more information (their

results is that, although the coefficient of reture5 :
o o T FMs should be larger) than a comparable firm
variability [VAR(r)j] is still negative in all three models,Whose Tobin’s q is close to one throughout the

it is no longer statistically significant. This resulten,[ire sample period. For these firms, wewd find
suggests that the information content of dividend %rU—shaped relation bétween average q’ and their GEMs.

capital structure policies, or both (the GFMs) influencesSimilarly dividend, capital structure, or both

return varlapmty, notvice versa, - licies should also provide more information for
Once again, the focus is on the coefficients of g aIE(?

¢ As in Tables 2 and 4, the results in Table 5 sh Wrm 3 than for a firm with g equal to one throughout

. . . ; e sample period. However, since the average q
that the information content of the policy Va”able\s/alue is close to one for Firm 3, the presence of

exhibits a similar U-shaped relation with Tobin’s q fog ch firms in our sample would makaeriore difficult
all three feedback measures (minima occur at a qf8Lt

regression analysis to detect a U-shaped relation,
1.01 for GFM, a g of 1.29 for GFlM and a g of 1.06 for making our empirical gmroach more conservative.

GFM,)). The fitted quadratic relations implied by these For each firm, we calculate descriptive statistics

results are plotted in Figures 4, 5, and 6 for GFM )
GFM,, and GFM , respectively. Each plotted quadratiéOr the annual g values over the 11-year sample

relation includes the intercept and the eStlmat%Eewellen and Badrinath (1997), Lee and Tompkins (1999),

r_egreSSior? coefficients of To_bin’s q andéifom the  ang chung and Pruitt (1994) suggest other modifications for
first equation for each model in Table 5. computing Tobin's g, but we do not use them in this analysis.

A from q equals one to g greater than one (average
g greater than one); and

According to the free-cash-flow hypothesis,
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Table 5. Joint Determination of Geweke Feedback Measures and Stock Return Variability

This table presents the coefficient estimates of a simultaneous-equations model for each Geweke feedback measure
(GFM) and return variability. GFY) GFM,, and GFM, are the Geweke feedback measures for dividends, leverage, and
both dividends and leverage, respectively. VAR(r) is the standard deviation of monthly stock returns. Q is Tobin’s g value.
TGAST is tangible assets divided by total assets. TAX is noncash expenses divided by total assets. R&D is research and
development expense divided by total assets. MFG is an indicator variable that equals one for manufacturing firms and
zero otherwise. NODIV is an indicator variable that is one if a firm pays no dividends and zero otherwise. VAR(CF) is the
standard deviation of quarterly cash flow. SIZE is the logarithm of total assets. L is book value of long-term debt divided
by the sum of the book value of long-term debt and the market value of equity. DIVYLD is dividend yield. Coefficient t-
statistics are in parentheses. The estimated minimum q value for the quadratic form is given in the last row of the table.

Dividends Model Leverage Model Both Dividends and Leverage Model
GFM, VAR(r) GFM, Var(r) GFM,, Var(r)
I ntercept 15.91%* 0.02%* 10.33* 0.02%** 28.19%** 0.02%**
(2.83) (12.89) 1.77) (10.16) (3.39) (11.95)
q -13.36** - -7.44 - -18.45** -
(-2.59) (-1.38) (-2.42)
0? 6.62** - 2.89 - 8.67x** -
(3.03) (1.27) (2.69)
VAR(r) -88.15 - -66.58 - -270.68 -
(-0.61) (-0.44) (-1.26)
TGAST 6.42** - -2.63 - 4.08 -
(2.44) (-0.96) (1.05)
TAX 0.45 - 18.42 - 19.81 -
(0.02) (0.73) (0.55)
R&D 22.49 - -13.13 - 4.49 -
0.97) (-0.59) (0.13)
MFG 0.40 - 152 - 1.65 -
(0.35) (1.26) (0.97)
NODIV -7.94%* - 0.43 - -8.11x** -
(-5.35) (0.28) (-3.69)
GFM - -0.0003* * - -0.0004 - -0.0003***
(-2.83) (-1.50) (-3.31)
VAR(CF) -1 0.09** -6.81 0.09*** 19.67 0.09***
(-0.06) (7.51) (-0.38) (7.41) (0.76) (7.58)
SIZE -0.60* -0.0006** 0.61* -0.0004 0.09 -0.0004**
(-1.95) (-3.39) (1.91) (-1.49) (0.20) (-2.00)
L - 0.01** - 0.01*** - 0.01***
(7.05) (7.09) (6.15)
DIVYLD -20.85 -0.45** -78.89 -0.54*** -86.79 -0.45***
(-0.29) (-9.66) (-0.86) (-10.812) (-0.67) (-9.77)
F Value 6.42** 89.05* * 121 T7.97%** 4.35%** 85.41***
(p-Velue) (0.00) (0.00) (0.28) (0.00) (0.00) (0.00)
r2 0.23 0.65 0.05 0.62 0.17 0.64
g Minimum 1.01 - 1.29 - 1.06 -

***Significant at the 0.01 level.
**Sjgnificant at the 0.05 level.
*Significant at the 0.10 level.

period!® The highest annual g value for a low-q firnfirms have annual g values that are always below one.
is 2.51, and the lowest annual g value for a high-q fir@f the low-q firms, 96% do not have more than two
is 0.24. These results indicate that, for extreme casasnual q values greater than one.

some firms have annual g values that change from lowHigh-q firms have more variable q values, and more
to high-q, and vice versa. However, 80% of the low-gf these firms Ave minimum ¢ values below one. Of the
high-q firms, 21% have no annual values below one, and
*These results are available on request. 55% have only one annual g value below one.
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Figure 4. Fitted GFMD by q Value

This figure shows the fitted parabola from the partial regression model for the Geweke feedback measures for dividends
(GFMD) using the coefficient estimates for g and g squared. The figure also shows the number of firms at different
significance levels for the feedback measures.
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Figure 5. Fitted GFML by q Value

This figure shows the fitted parabola from the partial regression model for the Geweke feedback measures for leverage
(GFML) using the coefficient estimates for g and q squared. The figure also shows the number of firms at different
significance levels for the feedback measures.
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Figure 6. Fitted GFMDL by q Value

This figure shows the fitted parabola from the partial regression model for the Geweke feedback measures for dividends
and leverage (GFMDL) using the coefficient estimates for g and q squared. The figure also shows the number of firms at
different significance levels for the feedback measures.
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We reestimated Equations (7) through (10) with amount of predictive information provided by
subsample of stable g firms. The results of the rdividends, leverage, or both for this subsample of firms
estimation are similar to the results reported in Tableffers another robustness check on the free-cash-flow
2, 4, and 5/ We still find a U-shaped relation betweernypothesis specified in H

g and the GFMs. We selected a subsample of 92 firms whose average
. . annual change in cash flow over the 11-year sample

2. Results for a Subsample of Firms with No period is less than 10%. We reestimated the quadratic
Significant Increases in Cash Flow model in Equation (7), the expanded model in Equation

The free-cash-flow hypothesis provides no rationaf8). and the simultaneous-equations model in Equations
for dividend and capital structure policies to infornt®) and (10) for this subsampté Again, results
about subsequent performance for value-maximizitttiformly show a robust U-shaped relation between
firms. However, signaling theory does provide suchtBe GFMs and Tobin’s q. In fact, for this subsample,
rationale for all firms, regardless of whether they at@€ minimum of each U-shaped relation is located at a
Overinvestorsl underinvestorS, or Va'ue_maximizers_q value closer to one, and all other relevant results for

Empirically, we attempt to distinguish predictivet, display higher levels of statistical significance than
relations attributable to agency cost consideratiot€arlier analysesvhen we restrict the sample to firms
versus those due to signaling. We do this by analyzifitat do not have significant increases in cash flow
a subsample of firms that did not have large cash flg#iring the sample period, these findings show stronger
increases over the 11-year sample period. We know®kPport for the free-cash-flow agency hypothesis
post that this subsample of firms had no reason sgecified in H for all three sets of feedback measures,
signal changes in their cash flow ex ante. TherefofeFM,, GFM_, and GFM, .
any systematic differences across this subsample of
firms in terms of the information content of thein/, Summary and Conclusions
dividend, capital structure, or both, policies is more
likely due to agency considerations. Analyzing the Several empirical studies have examined the
information effect of dividend changes for firms with
Y"We use two different selection procedures to determine stablifferent values of Tobin’s q. Some have found support

g firms. Both selection procedures have robust results. Detaﬂﬁr the agency theory of free cash flow. but others
of the selection procedures and the full regression results are !

available on request. ®¥These results are available on request.




KOCH & SHENOY / INFORMATION CONTENT OF DIVIDEND AND CAPITAL STRUCTURE POLICIES 33

have not. We expand previous analyses byln the second stage, we regress each collection of
incorporating Stulz’s (1990) argument, which suggesfisedback measures on Tobin’s q aAdiogsee why the
that dividends and capital structure should provideformation content of dividend and capital structure
more predictive information regarding future cash floyolicies varies across firms. We expand this quadratic
for underinvesting and overinvesting firms than foregression model to account for both the potential
value-maximizing firms. This argument implies a Uinfluence of other firm characteristics on each feedback
shaped relation between an information measure amg@asure and possible simultaneity between return
Tobin’s g. The minimum of this relation should occuvariability and each feedback measure.
at a g value equal to one. Our results reveal a distinct U-shaped relation
We investigate these issues by using a two-stagetween Tobin’s q and the amount of predictive
procedure. In the first stage, wstimate three time- information contaied in a firm’s dividend and capital
series Geweke feedback measures (GFMs) for eagthucture policies, with a minimum at a g value near one.
firm in the sample. Each GFM measures thEhis result is robust when other firm characteristics and
incremental predictive information about future caspotential simultaneity are incorporated in the regression
flow provided by a firm’s dividend and capitalmodel. It is also robust when we analyze a subsample of
structure policies. Results of the first stage indicafems with stable values of Tobin's @nd when we
that both dividend and capital structure policieanalyze another subsample with no significant
interact to provide significant predictive informatiorincreases in cash flow during the sample period. This
for most sample firms. However, the informatiommpirical evidence is consistent with the free-cash-
content of dividend and capital structure policieBow hypothesis, and it sygests that that dividends
varies substantially across firms, including many firmsnd capital structure policies provide more
for which dividends and capital structure policiepredictive information for over- anchderinvesting
provide no significant predictive information. firms than for value-maximizing firmd
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