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Introduction

The tradeoff theory of capital structure states$ éhérm selects an optimal leverage target
that trades off the relative costs and benefidatt. Empirically however, it is well documented
that firms deviate from their target leverage mt@nd do not rapidly adjust back to their target i
they face costs to do $oOver twenty-five years ago Stewart Myers notetiin1984
Presidential Address to the AFA:

“If adjustment costs are large, so that some fiteke extended excursions

away from their targets, then we ought to give lagention to refining our

static tradeoff stories and relatively more to usthnding what the

adjustment costs are, why they are so importamt,henw rational managers

would respond to them.”

We find strong empirical evidence for one such silient cost, namely the temporary
deviation of a firm’s share price from its fundartevalue and the resulting impact on the cost
of equity. If equity is overvalued in the markite firm’s cost of issuing equity is reduced,
while, conversely, undervalued equity results mgher cost of equity. If the cost of issuing
equity is altered in this fashion, and the firm lexg or faces these costs, then the rate at which
the firm adjusts toward a target debt ratio wilpded on the degree of equity mispricing. While
the previous literature has debated the permanaibe market timing effects of mispriced
equity, our study models equity mispricing as ddathat alters the cost of making capital

structure adjustments within a dynamic trade-odiotty.

! The growing literature that studies the effectadjfistment costs on the speed of adjustmentdettégverage
includes work by Hovakimian, Opler and Titman (2QZary and Roberts (2005), Flannery and Ranga@gp
and Strebulaev (2007) among others.



We hypothesize that when equity is overvalued enrttarket (and thus the overall cost to
issue equity is low), the firm will more rapidlyjadt toward its target leverage when that
adjustment can be achieved by issuing equity. &spondingly, when the firm's stock is
undervalued and issuing equity is relatively expansadjustments that call for equity issuance
will be made more slowly. The corollary shouldoa¢s<ist when the adjustment calls for
repurchasing stock. For a firm below its targeetage, the dynamic trade-off model suggests
that the firm should issue debt, repurchase eqoitgdo both through an exchange offer. If
equity is undervalued, the cost to repurchase yilbwer and we expect the firm to move
back to its target leverage more quickly than @ fivith overvalued equity in the same situation.

Table 1 graphically presents our hypotheses. ifnt#ble, firms are divided into four
guadrants depending on whether they are abovel@wltleeir leverage targets and whether they
are over- or undervalued. If equity mispricingeats the speed of adjustment, then the speed in
the top left quadrant (overlevered and overvalwgtloe higher than the speed in the top right
guadrant (overlevered and undervalued). Furthegrtia speed in the bottom right quadrant
(underlevered and undervalued) will be higher tthenspeed in the bottom left quadrant
(underlevered and overvalued).

To estimate mispricing we use the equity valueedsrdhined by the residual income
model scaled by the market price. This approaeheldped by Rhodes-Kropf, Robinson and
Viswanathan (2005), separates mispricing effectsfgrowth options. We use two versions of
the residual income model; one that uses forwanitthg realized earnings and one that uses
analyst’s forecasted earnings. Any mispricing aegd by the forward-looking model could be
due to asymmetric information between managersshaceholders or irrationality on the part of

shareholders. Mispricing captured by the analgsh dhodel on the other hand, suggests only



investor irrationally. In our study, the root caudf mispricing is not important, so long as
managers are aware of the mispricing and usetlitetdirm’s advantage when altering capital
structure.

We find that within the context of the trade-ofétry, equity mispricing costs have a
significant impact on the rate at which firm’s astjtheir capital structure. More specifically,
overvalued firms with leverage ratios above thaigét adjust back toward their target more
rapidly than undervalued firms. The opposite gffedound for firms that are below their target
— the overvalued firms adjust more slowly thanuhdervalued firms.

This finding is consistent with managers exploiteguity mispricing to time the market.
When the cost to issue equity is low (because swokervalued), managers exploit this
mispricing to the benefit of existing shareholdangl more rapidly return to their leverage target.
Likewise, when the firm’s equity is undervaluedg firm will adjust more slowly if adjustment
calls for equity issuance as such an issuance wamiicalue destroying to existing shareholders.

We interpret this as evidence that an equity mespgi cost exists in the context of the
dynamic tradeoff model. We check the robustnessiofesults with several additional tests.
First, we substitute the ex-post data used to estithe equity mispricing with analyst earnings
forecasts. This change should reduce any potemt@gdgeneity in our mispricing measure.
Using analyst forecasts significantly reduces the ef our sample; however, our results are not
gualitatively altered. Secondly, we differentiaetween firms with positive cash flow and
negative cash flow as in Faulkender, Flannery, Hen&nd Smith (2009) who explicitly
examine cash flow effects on adjustment speedsisi€©@nt with our expectations, firms with
negative cash flow that need to raise capital adjust to their target rapidly when equity is

overvalued and the firm is overlevered (in effacsituation where all the financial planets are



aligned in favor of equity issuance). A similafeet is found when firms have a cash surplus
and rapidly repurchase equity when their equityndervalued. Our third robustness test
examines whether our method is somehow *hard cadefthid a result in favor of the mispricing
effect. To do this we randomize our valuation suga and re-run our tests. We find that our
results completely disappear, as we would expéghally, in addition to different valuation
models, we use both market and book debt ratioestimchate leverage targets using two
different empirical methods.

We also find that the rate of adjustment for oxeered firms is significantly greater than
that of underlevered firms. This result is coreistwith previous findings and is robust to
alternative measures of debt ratio. Because ofkdipe relationship between expected
bankruptcy costs and leverage, differential adjestinates may occur between under- and
overlevered firms. Overlevered firms are likelyfage a ‘hard’ boundary due to increased
probability of bankruptcy. However, when a firm is below its optimal targatd may benefit
from an increase in leverage, it is not as critihat it move back to its target. Thus the
underlevered firm faces a ‘soft’ bounddryVe confirm the under- overlevered differentiatlan
condition our data on this effect prior to analgrthe equity mispricing effects.

The paper proceeds as follows: Section Il discuge®gous literature and provides the
motivation for our study, Section Il presents tfega, Section IV presents the results and

Section V concludes.

2 Differential rates of adjustment based upon owemunderleverage, are explored in other recent iddvakimian
et al. (2001), Flannery and Hankins (2007), Faulleen Flannery, Hankins, and Smith (2009), and By@008)).
% Byoun (2008) also discusses a possible differeatimistment rate and Strebulaev and Yang (200Z)yment that
on average 9% of large firms have zero debt. N&8% have less than 5% quasi-market leverage r&tiearly,
given this evidence, the lower boundary is very safeed.
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[l. Literature Review and Motivation

A. The Rate of Adjustment to a Leverage Target

The dynamic trade-off theory of capital structuid@ess that firms have an optimal target
capital structure. If the costs of adjustment wasm, the firm would have no incentive to
deviate from its optimal target and adjustmentsldide instantaneous. However, because of
market imperfections such as asymmetric informadiod financing costs (which in part, drive
discreet and lumpy security issuance), firms maypirarily deviate from their optimal target
leverage. While this phenomenon is documentedharempirical studies, the speed at which
reversion to a target occurs remains a topic oftieim the literature.

The standard partial adjustment model measurestbeet which the firm adjusts its debt
ratio to a target capital structure. A typicalnegentation of the the basic model is as follows:
(1) DR.; = DR = /[TL,, ~DR ]+ &,

WhereDRy4; is the debt to assets ratio in period t+1, &hgl is the target debt ratio in
periodi+1. The distancelll+; — DR] is the total amount that the debt ratio must geato bring
the firm back to its target debt ratio. We refethis quantity aéDistance”. Fama and French
(2002) find that firms adjust to target capitalstures quite slowly (7-18% annually). Later
studies by Leary and Roberts (2005), Alti (20063nRery and Rangan (2006), and Lemmon et
al. (2008) suggest that the rate of adjustmerntnsesvhat faster than that reported by Fama and
French. For example, using an instrumental apbro@aestimate target leverage Flannery and
Rangan report a rate of adjustment of 35.5% per. yEhey argue that the lower rate found by

Fama and French is due to noise in the estimafitarget leveragé.

* Huang and Ritter (2009) contend that previousistuthil to adjust for biases in the data causetshgrt panel”.
When they adjust the number of years that a firim their data set they find that the rate of atijusnt also
changes.
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Several studies have examined the rate of adjustasesm function of whether the firm is
above or below the target and whether the firmah&isancing deficit or surplus. For example,
Roberts (2001) finds that the rate of reversioretiels on the current position of the firm in
relation to its target. He divides the sample fiotar adjustment quartiles and shows that slow
adjusting firms have more long-term debt in thejpital structure. He concludes that the rate of
adjustment for overlevered firms is faster thanuderlevered firms, probably due to higher
agency costs. Faulkender et al. (2009) arguehleatate of adjustment is a function of the
adjustment cost associated with moving toward fiter@l debt ratio. They report varying rates
of adjustment based on sunk and incremental caststhat in firm years where adjustment
costs are higher, the firm moves more slowly towtsdarget leverage. Byoun (2008) finds that
most adjustments occur when firms have above-tagatwith a financial surplus or when they

have below-target debt with a financial deficit.

B. Equity Market Timing

The market timing theory of capital structure aspmsed by Baker and Wurgler (2002)
states that the capital structure of a firm isdhmulative result of attempts to time the equity
market. Baker and Wurgler find that the long-tetebt ratio is directly related to the “external
finance weighted-average” market-to-book ratio, eoclude that low leverage firms raised
capital when equity valuations (market-to-bookas)iwere high and high leverage firms raised
capital when equity valuations were low. The ressaf Baker and Wurgler are supported by the
survey evidence of Graham and Harvey (2001) anduang and Ritter (2009), who, using
aggregate measures of market valuation, find eceleh a long lasting market timing effect on
capital structure. Leary and Roberts (2005) alst that shocks to equity valuation can persist

for varying lengths of time. Elliott, Koéter-Kaahd Warr (2007, 2008) find that market timing



helps to explain the security issuance decisioffifas with overvalued equity tend to favor
equity issuances over debt issuances. The mankiegttheory has, however, drawn criticism
from Alti (2006), Flannery and Rangan (2006), andl& et. al. (2009), among others, who
guestion the longevity and overall economic sigaifice of market timing.

To date, the literature has not directly addresleceffect of mispricing on the rate of
adjustment to the target capital structure. Flanaaed Rangan (2006) include market to book as
a proxy for market timing and find it is signifidanHowever, the rate of adjustment is largely
unaffected by its inclusion and they conclude thattrade off model still prevaifsin our study
we view market timing as altering the cost of atingsto a target, and the presence of market
timing behavior by firms does not preclude the éxaftitheory. Instead, we argue that market
timing influences the rate at which firms adjustvéod their optimal capital structure. We

further develop our hypotheses in the next section.

C. Hypothesis Development

Rather than view market timing as a stand alonéaegtion of capital structure patterns
(as in Baker and Wurgler (2002)), we model markatrg as altering adjustment costs within
the tradeoff theory. In this context, market tignis a secondary effect, and hence it would be
inappropriate, for example to run a horse race eetvihe market timing theory and the trade off
theory. By altering the cost of adjustment, matkatng may impact the speed at which the
firm moves towards its target leverage.

We conjecture that the speed of adjustment to téegerage is a function of the firm’s

equity valuation conditioned on the current leverpgsition in relation to the target. When

® In an early study, Jalilvand and Harris (1984)orethat firms move back rather quickly to theiepious debt
level (56% per year), and that stock valuation seenimpact the speed of adjustment.



equity mispricing and target leverage effects éignad (i.e. both effects suggest issuance or
repurchase of the same security, either debt aty@gwe expect the rate of adjustment to be
faster than when the equity mispricing affect i®pposition to the target leverage affect. For
example, when the firm is overlevered (needs toe€xjuity or reduce debt) and equity is
overvalued, we expect the firm to adjust more riggtistan when equity is undervalued.
Correspondingly, when a firm is underlevered andgitggs undervalued, we would expect the
firm to adjust more rapidly by repurchasing equdy selling debt). Lastly, we conjecture that
the rate of adjustment will depend on whether iire s above or below its target leverage, and
thus whether the firm faces a hard or soft levetagendary. Our hypothesis is presented

graphically in Table 1.

[1l. Data and Method

A. Sample Selection

Our initial sample comprises all firms on Compustiating the period 1971 to 2008. We
exclude financial firms and utilities (SIC code€830 4999 and 6900 to 6999) due to the
regulatory environment they operate in. In additwe drop firms with format codes 4, 5 or 6
and following Faulkender et al (2009), we winsorderatios at the first and ninety-ninth
percentile to minimize the contamination of our péarby miscoded observations and outliers.
Following previous studies, we do not require firats be continuously listed in the data set,
but the residual income model does impose a minidowmyear survival bias in our sample.
Because of the data requirements for the resideahne model, we have valuation estimates
from 1971 through 2005 resulting in a total of 88,9irm-year observations. We augment the
data set with data from CRSP for estimating coktapital (used in the valuation model) and

I/B/E/S for analyst earnings forecasts.



B. Measuring Equity Valuation

We measure equity value as the intrinsic value edatpusing the residual income
model. This model has its origins in the accouptiterature (see Ohlson (1991, 1995)), and has
been applied in a number of finance applicatidhst example, D’'Mello and Shroff (2000) find
that undervaluation measured by the residual incoméel reliably predicts share repurchase
activity. Dong, Hirschleifer and Teoh (2002) uke tnodel to explain the method that firms use
to pay for acquisitions. Lee, Myers and Swamiaat{il999) demonstrate that the model has
predictive ability for the returns of the Dow 3@dits, and support the findings of Frankel and
Lee (1998) and Penman and Sougiannis (1998) wiodials support for the valuation
performance of the residual income model in thesection of stock returns in domestic and
international markets. In their study of equityspricing and mergers, Rhodes-Kropf, Robinson,
and Viswanathan (2005) decompose book-to-markettimd components; the ratio of (intrinsic)
value to market price and the ratio of book vatuéntrinsic) value. Rhodes-Kropf, Robinson
and Viswanathan interpret the first component (gdttprice) as a measure of mispricing and
the second component (book-to-value) as a measgrewth opportunities. They show that a
value to price ratio (using the residual income sldd estimate value) better captures
mispricing than the book-to-market ratio. Ellidfpéter-Kant and Warr (2007, 2008) use the
model to capture capital structure decisions ssdh@ choice between debt and equity (equity is
favored when it appears overvalued) and the metfifwhding the financing deficit (again, use
equity when it is overvalued).

It is worth discussing further why we do not useke&to-book as our measure of equity
mispricing as market-to-book is frequently usea @soxy for equity valuation in corporate

finance. In prior capital structure studies, métikebook performs poorly as a proxy for



valuation (the notable exception being Baker anddiéun (2002)). For example, Flannery and
Rangan (2006) find little effect of market-to-bomk adjustment rates and Hovakimian (2006)
argues that any relationship between market-to-lamakleverage is due to growth opportunities
not market timing.

Market-to-book is a poor proxy for valuation forleast two reasons. First, it is
frequently used as a proxy for other effects sucrawth options and debt overhang problems,
and untangling these effects creates its own aigdie Second, the relationship of market-to-
book with other variables is not stable acrosseddfit time periods. For example, the premise
that high market-to-book firms underperform low kedrto-book firms (La Porta, 1996; Frankel
and Lee, 1998) appears to be time dependent, dmKaind Shanken (1997) find that market-to-
book ratios have some predictive power over thes22991 period, but that power is
substantially reduced during the 1946-1991 sulndetiee, Myers, and Swaminathan (1999)
find that market-to-book ratios predict only ab6W3% of the variation in real stock returns,
and conclude that market-to-book is a weak measuraspricing.

Turning back to our method of estimating firm valthee residual income model is
estimated by adding to book value, the discounkxp@eted earnings in excess of normal return
on book value (this is similar to economic valuded[EVA]). Equations 2 and 3 are a formal

representation of the model.

" (E, -rxB_,) TV
2 V. = B, + +
() 0 0 ; (1+r)t (:I__'_r)nxr

where the terminal value, TV, is calculated as;

(3) TV: (Et _prt—1)+ (E[+1_prt)
2
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Vy is the value of the firm’s equity at time zerg,iBthe book value at time zero, r is the
cost of equity, and {are the expected future earnings for year t a iero. Time zero is the
end of the fiscal year, and n equals two years.

We use two versions of the residual income moded,that uses realized earnings
(perfect foresight model) and the other that usedyat’s forecasted earningdn both models
Bo (book equity) is Compustat item data60. In thequt foresight model, Eincome before
extraordinary items) is item datal8, while in timalgst forecast model,; s the appropriate
median I/B/E/S analyst forecast made as closeggédlar end as possible. Both approaches have
advantages and disadvantages. The perfect fotesmytel allows us to use a much larger
sample stretching back to 1971, while the analystdast model is only viable from 1980
onwards (when the I/B/E/S earnings data becomdatabiled. Furthermore the I/B/E/S data
covers only a subset of the Compustat universegimen year. The perfect foresight model does
suffer the fact that it uses information that i&mown at the time of the capital structure decision
and therefore we are implicitly assuming that managossess an unbiased expectation of
future earnings. As we are not testing a traduieg, the use of forward looking data should not
bias our results, however, the analyst forecastatein uses only data that is publicly known
prior to the capital structure decision, and thoesdnot suffer from a look forward bias.

The rest of the inputs to the residual income madelestimated using the approach of
Lee, Myers and Swaminathan (1999). We use Fam&rath’s (1997) three factor model to
calculate the industry cost of equity, r, with 8f@rt-term T-bill as a proxy for the risk-free rate

of interest. Lee, Myers and Swaminathan (1999) report thét bt short-term T-Bill rates and

® D'Mello and Shroff (2000), Lee, Myers and Swamhaat (1999), Dong, Hirshleifer, Richardson, and Teoh
(2006), and Elliott, Koéter-Kant and Warr (200i§cause analyst forecast data as a robustness.check

" We also use a fixed risk premium approach as & Myers and Swaminathan (1999) and a simple aierfa
model. The results are qualitatively the same.
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the long-term Treasury bonds rates are useful pspXxiowever estimates of the intrinsic value
Vo, based on the short-term Treasury Bill outperftiiose based on the long-term Treasury
Bond because they have a lower standard deviatidradaster rate of mean reversion. TV is
calculated as the average of the last two yeatiseofinite series and is restricted to be
nonnegative, as a negative TV implies that the firould continue to invest in negative NPV
projects in perpetuity.

The estimated intrinsic value of the stock B)(\ compared to the market value of the

stock to determine the valuation error. Estimatesbricing is measured as:

Vo

VP0= FO

(4)
Where VR is the mispricing at time zerog B the market price of the stock at time zero,
and g is the intrinsic value of the stock at time zek? should equal 1 in the absence of
mispricing. A VP of less than one implies ovenaian, while a VP greater than one implies
under-valuation. Because the valuation model regwearnings through year t+3, we implicitly

impose a four-year survival bias in our sanfple.

C. Implementation of the Partial Adjustment Model

We use two different approaches for estimating @peé adjustment. In both cases, our
focus is on the relative rates of adjustment acddsrent valuation environments rather than
the absolute rate of adjustment. The two appraaahebased on the methods of Fama and
French (2002) and Faulkender, Flannery, HankinsSandh (2009).Fama and French use two

distinct steps; first they estimate the target tage using annual leverage regressions and in a

8 The analyst forecast valuations are more heavslyiduted during the 1990s, a time during whichrkea
valuations were relatively high. Therefore, weatréne median analyst V/P as the boundary for amdr
undervaluation. Our results are robust to usiag With the perfect foresight model.
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separate model, the target is used to estimatepibed of adjustment. Faulkender et. al.
simultaneously estimate the target and the speadjostment using the Blundell and Bond
(1998) system GMM method.

Chang and Dasgupta (2009) argue that partial adprdgtmodels in general may fail to
reject the null of no speed of adjustment. Hova&imand Li (2009) extend the work of Chang
and Dasgupta and outline precautions that usgrarntil adjustment models should take to
avoid spurious results when analyzing historicaadath fixed effects. These include using
only historical fixed effects, and in the casels single step approach, using the GMM method
of Blundell and Bond (1998). Our implementatiofish® Fama and French method and the
Blundell and Bond approach employ their recommeaodat Hovakimiam and Li also address
the issue of mechanical mean reversion, which vilecaime back to in Section IV A.

We base our choice of variables for the target geddiction regression on Hovakimiam,
Opler and Titman (2001) and Hovakimiam and Li (2083d include firm size, asset tangibility,
market-to-book, research and development expergsenadian industry leverage. Firm size is
the log of Sales (Compustat datal2) adjusted ftatian. Research and Development expense
(data46) is scaled by sales. We also include angpwariable for firms that report non-zero
R&D. Tangibility is net property, plant, and egopnt (data8) scaled by total assets. Market-
to-book is computed as book debt plus the markeevaf equity over book assets
([data9+data34+datalO+datal99*data25]/data6).

We compute both book debt ratios and market deloistaWhile anecdotal evidence
suggests managers pay closer attention to boadsratiarket ratios have more theoretical basis
when computing optimal costs of capital. The bdekt ratio (BDR) is computed as

(data9+data34)/data6 and the market debt ratio (WH3R
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(data9+data34)/(data9+data34+(datal99*data25)k dwp from the sample all firms that have
zero book debt.

Table 2 presents the summary statistics for tHes&uhple for which we can estimate the
residual income model. The average book debt fatiall firms is about 25%, compared to a
market debt ratio of approximately 30%rhe average sales (in 1983 dollars) are $1.4186rbi
The mean market-to-book ratio is 1.31. The medmevid price ratio for the perfect foresight
model is 0.97 implying that firms in the sample slightly overvalued, as a VP of 1 implies no
mispricing. For the analyst forecast earningsieersf the model, the mean value to price ratio
is 0.783.

For the Fama-French method, target leverage imattd using the Fama-Macbeth
(1973) approach, in which cross-sectional leverageessions are estimated each year. We
estimate the target leverage for both the book delat and the market debt ratio. The predictive
values from these regressions are used as thélglfia (target leverage) in the estimation of
Equation 1.

In Table 3 we present the coefficient estimatemftbe Fama French approach. The slope

coefficients reported are the average of the antnefficients. We report time series standard

errors, which are the standard deviation of thiopesestimates divided Jn. These
regressions indicate that firms with more intangjiasets and greater amounts of R&D tend to
have lower levels of debt. Larger firms tend teehhigher market debt ratios. These findings
are broadly consistent with those of other reseasch The fitted values from these regressions
are our estimates of the firms target leverageaaadised in the next section to determine

whether or not the firm is over- or underlevered.

° Flannery and Rangan (2006) also report market m@giois higher than book debt ratios using thisraagh to
computing market debt.
9 The notable exception being Korteweg (2009), whesta different method for estimating the targetriage.

14



Flannery and Rangan (2006) show that inclusionrof fixed effects along with lagged
dependent variables necessitates careful choitteea#stimation method and they offer an
instrumental panel regression as a solution. Hewddyuang and Ritter (2009) demonstrate the
problem of a short panel bias. In unpublished wBtannery and Hankins (2007) evaluate
several dynamic panel estimators and concludehieaBlundell and Bond (1998) method is
least prone to dynamic panel bias. Lemmon, RolserdsZender (2008) and Faulkender,
Flannery, Hankins and Smith (2009) and others eynihle Blundell and Bond (1998) approach
in their studies of adjustment speeds.

The Blundell Bond method employs a system GMM toudfaneously estimate the target
and the adjustment speed. For our purposes, wacex®in explicit estimate of the target and use
it to bifurcate the data into over- and underledayeoups. The approach is as follotsFirst
the basic adjustment model is specified as:

5) DR.1 ~DR = A(fX,+ F -DR )+ &,
Where DR is the debt rati¥, contains the determinants of leverage discussedealt

contains unobserved firm attributes. Equationifesitical to Equation 1 except thatX + F is

used as the instruments for the unknoMu(target leverage). Equation 5 can be rearranged to

isolate the future debt ratio, and also providegplicit estimate of the speed of adjustment,
(6) DR41 = (AB8)X; +(1-4)DR + AF + e,
Using the actudDR; and the estimated speed of adjustmentwe can extract the

predicted target leveradd..; as the predicted value of Equation 7.

(7) ﬁxt +F= [%J(DRH _(1_/1)DRt )+ €+1

M This method is drawn from an unpublished workiaggr of Flannery and Hankins (2007), page 20.
15



Graphically, we present the results of the targe¢lage estimation in Figures 1-4. We
find that both the Fama and French method as WwelBlundell and Bond method produce some
target estimates that are less than 0 or exceétlglires 1 and 2 show the distribution of target
estimates from the Fama and French method for Mb&Ket debt ratio) and BDR (book debt
ratio), respectively. For the MDR targets, a sabsal portion of the estimates are less than
zero, although none of the estimates exceed 10@fo dinfortunately, as Figures 3 and 4
indicate, the Blundell and Bond estimates are eatly as well behaved as the Fama French
estimates. The MDR debt ratios are particularbbpgmatic. As we shall see in Section IV C
the poorer performance of the Blundell and Bondhoetmay contribute to the slightly weaker

(although still significant) results that we obsensing these estimates.

V. Results

A. Estimation of Adjustment Speeds

Table 4 presents the baseline speeds of adjusforemiir sample. SincélL.; — DR, or
Distance,is calculated as the predicted debt ratio minustiserved, overlevered firms have a
negativeDistanceand underlevered firms have a positive distaritthe firm returns to its
target debt ratio in the following year, the vabfel will equal 1. The results presented in
column A appear to be broadly in line with the priesearch, with adjustment speeds being in
the 22-33% range. Recall that Fama and Frenc2{Z60nd adjustment speeds of 7-18%, and
Flannery and Rangan (2006) found speeds of arobtxd 3

Shyam-Sunder and Myers (1999), among others (CheéZhao [2007], Chang and
Dasgupta [2009], and Hovakimian and Li [2009]),useghat mechanical mean reversion can

lead to an upward bias in the speeds of adjustthahtnay prevent the model from rejecting the
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null hypothesis that the speed of adjustment is.z&hey suggest that leverage observations
greater than 90% and less than 10% be droppedtigatei this issue as for these firms a
leverage change is more likely to be to the mdarcolumn B we drop these extreme
observations and re-run the tests. Surprisinggypbserve virtually no change in the estimated
speeds of adjustment. In fact, in all but one thsespeeds without these high and low leverage
firms are actually higher than for the full sample.

Therefore, we are reluctant to accept that in aome; high and low leverage firms are
causing an upward bias in the estimates. Furtherndoopping these firms comes at a cost.
The filter results in 14,091 observations droppeddnse the BDR<0.1 and 16,420 observations
dropped because the MDR<0.1. The number of higerége firms dropped is much smaller
(around 389 for MDR>0.9 and actually zero for BDR}0 Recall that prior to using this filter
we have already culled the sample for firms withtdatios equal to zero, thus we are not just
removing zero debt firms. Because of the significaumber of observations lost, and the lack

of evidence of a significant bias, we pursue oumnests using the full sample.

B. Over Versus Underlevered Rate of Adjustment Regress

While our primary focus is the effect of valuation the speed of adjustment, we first
examine adjustment speeds for over- and underlé¥enas and present the results in Table 5.
We find that overlevered firms more quickly adjtsiard their target. This result is
independent of how we measure the debt ratioboek-value or market-value) and the method
used to estimate the target debt ratios (Fama eerttk or Blundell and Bond). For example,
using the Fama and French method to estimate saaget market debt ratios, nearly two fifths
the distance (coefficient estimate equal to 0.4dmfthe target is erased in one year for

overlevered firms, while underlevered firms onlykmaup less than one fifth of the distance
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(coefficient equals 0.19). Put a different way;aaijustment coefficient of 0.41 implies that the
firm would take 1.3 years to close half of the @mste to its target, while an adjustment
coefficient of 0.19 implies that the firm would &aR.3 years to close half of the distance.

On average across the four different estimateg]exered firms make up one-third of the
deviation from target in one year and underlevdiress move nearly 19%. For the full sample,
the differential between over- and underlevereadiadjustment speeds ranges between 55 and
32 percent (i.e. underlevered firms adjust up @ 53bore slowly than overlevered firms). We
interpret this as evidence consistent with our tiypsis that there is a *hard’ boundary from
above and a relatively ‘soft’ boundary from belandgeed, many firms carry no long-term debt
at all)?

The above result holds across the two-step andesstgp models, market and book debt
ratios, as well as for the full and reduced (andiyecast) samples. All but one of the
differences is significant at the one percent |€thed exception is significant at the ten percent
level). We further note that the concern that na@atal mean reversion may be driving the

results appears to be unwarranted, as this wosfar@portionately affect the low leverage firms.

C. Examining the Effect of Valuation on Adjustmente8ige

To examine the effect of valuation on adjustmemesis, we create dummy variables that
correspond with the four quadrants presented ineThlwhich are then interacted withistance.
Thus we are able to estimate speeds of adjustmeeath quadrant. We also allow for four
separate intercepts. Table 6 shows the coeffientthe interacted Distance variable (in this
table we use the perfect foresight model to deteemiispricing). This regression is

implemented with standard errors clustered atithe [evel.

12 These firms have been removed from our sample.
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We first discuss Panels A and B which report resisim the Fama-French method using
the market debt ratio and book debt ratio, respelgti The first row of Panel A compares the
rate of adjustment between over- and undervaluedfbr firms that are overlevered. The
second row shows the same comparison for undeddems?®* The coefficients oistance
are significant at the one-percent level in allesaand lie within the 15% - 37% range. These
adjustment speeds seem broadly plausible given ma$earch.

For firms that are above there target leveragegxpect overvalued firms to adjust back
toward their targets more rapidly than undervaliieds.** Using the Fama and French method
and market debt ratios, we find that the overvaliirads have an adjustment speed of about
37%, while the undervalued firms have a lower adpest speed of 30%. The difference
between these two estimates is highly significaitih an F-value of 15.71. The difference in the
adjustment speeds is not only statistically sigatfit, but also economically significant.
Overvalued firms adjust to their target in about years, while undervalued firms take almost
3.5 years.

Likewise, for underlevered firms, we expect thasm$ whose share price is above
fundamental value, to adjust more slowly than tHoses whose share price is below
fundamental value. Again, just focusing on thekatdebt results using the Fama French
method, we find that underlevered overvalued fiadgist very slowly at a rate of 14.6% per
year, while underlevered undervalued firms adjustenmapidly at 28% per year. This difference
is highly significant with an F statistic of 55.05urthermore, the overvalued firms are adjusting

at close to half the speed of the undervalued firms

13 Firms are allowed to move in and out of a groupgerally (i.e. a firm may be overlevered during gear and
underlevered in the next).

*We do not directly compare the quadrants of Tahblertically (i.e. holding valuation constant aranparing by
leverage) as the baseline rate of adjustment ferlevered firms is higher than that for underledeiems (see
Table 5).
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Panel B re-runs these tests using the book debt(eatd the Fama French method) and
finds a significantly faster rate of adjustmentdwervalued firms that are above their target
leverage (at the five percent level) and for undkred firms that are below their target leverage
(at the ten percent level).

Panels C and D, present the results when we entipboBlundell and Bond method. All
but the last result in Panel D are qualitativehyitar to those of the Fama and French method.
Table 6, in total, provides strong evidence thatitygmispricing is an important factor in the rate
at which firms adjust to a capital structure targhtfirm’s rate of adjustment of its leverage to
its target is heavily moderated by the degree twhvh is favorable to issue or repurchase equity
securities. In other words, when market conditiaresfavorable, the firm adjusts much more

rapidly.

D. Valuation Measure Robustness

Tables 7 and 8 present evidence of the robustriess @rimary results. In Table 7 we
repeat the analysis of Table 6, but instead ofguie perfect foresight model we use analyst
forecast earnings in the valuation model. To emsonsistency between the valuation estimates
and the target leverage estimates, we re-estiatetget debt ratios for the analyst sub sample.
Again we find that firms appear to adjust more dapto their target leverage when it is more
favorable from an equity valuation standpoint.alnbut one case (that case is significant at the
five percent level), the differences in the coediints for the under and overvalued firms are

significant at the one percent level.
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E. Robustness Check for Spurious Results

We are effectively testing a joint hypothesis thathave correctly estimated the target and
the mis-pricing of the equity. Chang and Dasg(p@®9), among others, have found target
adjustment models are unable to reject altern&ypotheses. While our tests primarily focus
on the differential in adjustment rates rather ttr@nabsolute level, our mispricing result may
still be spurious. To this end, we use a simutatashow that our tests have the power to reject
alternative hypotheses. In the spirit of the testsd by Chang and Dasgupta, we use two
simulations. The first substitutes a randomly gateel dummy variable (a coin toss is used to
determine over- or undervaluation) for the actlation dummy variable used in Tables 6 and
7. We then estimate the regressions describeddtidd IV C. This process is replicated 500
times. Table 8 presents the average coefficierddrastatistics. We find no evidence of a
difference between the simulated under- and oveedafirms. Further, for example, only 7.6%
of the F-statistics are significant at the 10% ldgethe Fama French Book Debt Ratio
adjustment tests. Similar results hold for tHeeoimethods (market debt; Blundell Bond).

In a second simulation sample, we use the actoglgption of under- and overvalued
firms to create the randomized dummy variable. hHam is randomly assigned either as under-
or overvalued, based on the proportion in the actarmple. Again, we replicate this process 500
times and report the results in Table 8. On awertgere is no significant difference between the
speed of adjustment for under- and overvalued firms

In sum, the empirical evidence is consistent with@njectures. The results are not
sensitive to the method of estimating target legeyghe method of measuring debt ratios or the

method of measuring under- or overvaluation.
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F.  Cash Flow, Mispricing and Adjustment speed

Faulkender, Flannery, Hankins and Smith (2009) firat the level of free cash flow of the
firm impacts the adjustment speed. Firms withegitrery low (negative) free cash flow or very
high free cash flow are more likely to need to tekéder steps to deal with their cash flow
positions. Firms with negative cash flow musteaisore cash in the capital markets. Firms
with positive cash flow will seek to distribute baga stock or debt buy backs. These
observations generate predictions in the contegtiofzaluation method. Firms that are above
their target leverage, overvalued (these are théetib quadrant of Table 1) and have low or
negative cash flow, should be most likely to isegaity. In essence, all the planets are aligned,;
the firm is overlevered — therefore needs to ineeezquity; equity is overvalued — the cost of
equity is cheap; and cash flow is negative — sar#gdssuance is necessary. We expect this
type of firm to adjust very rapidly. Converselfiran that is overlevered and overvalued, but
has positive cash flow (i.e. needs to disburse tastakeholders) has less incentive to
repurchase stock. Thus we expect this type of firmdjust more slowly than similar low cash
flow firms.

A similar story applies to firms that are underi@dand have undervalued equity (the
bottom right quadrant of Table 1). For the firmigh excess free cash flow, the planets are
aligned for the firm to engage in a stock repurehasiowever, for those with negative cash
flow, the firm cannot repurchase stock so musteend issue a security. Thus we might expect
underlevered, undervalued firms with positive fcagh flow to adjust more rapidly than those
similar firms with negative free cash flow.

We test for these effects by creating dummy vaeslidr high and low free cash flow. We

use the Faulkender et al. (2009) method to comjpeie FCFO, where FCEQ = [Operating
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Income before depreciatipn taxes— capital expenditurgfoook assetsWe classify low cash
flow firms as being in the bottom 25%, while higish flow firms are in the top 75%.We also
repeat the tests using Faulkender et al.’s FCFdu@enterest expense) and FCF2 (deduct
dividends) and using 33% and 66% cutoffs and findlitatively similar results.

For simplicity we just analyze the low cash — hagish adjustment speed differences for
the two quadrants of interest (top left and bottaght of Table 1). In Table 9 we observe that
firms with low cash flow that should issue equand have overvalued equity adjust
significantly faster than those firms that havehhigsh flow (they have a positive difference).
This result holds for 3 of the 4 models. Furtherenithose firms that have high cash flow and
should buy back equity and also have undervaluadyeglso adjust more rapidly than those
firms which don’t have surplus cash flow (differeris negative). This result is significant in 2
of 4 models. Overall these results confirm ouseng results and demonstrate that valuation is

even more significant when cash flow and the neaé@purchase equity is considered.

V. Conclusion

We hypothesize that equity mispricing will impdeetfirm’s rate of adjustment toward a
leverage target. We expect to find that firms abtheir leverage target (i.e. firms that need to
issue equity and/or repurchase debt) and whoséyaquiverpriced will adjust more rapidly
toward their target than firms with underpriced igguThey will do so by issuing overvalued
equity. Correspondingly, firms that are below theverage target (i.e. firms that need to issue

debt and/or repurchase equity) and whose equayespriced, will adjust more slowly toward

5 Faulkender et al. use 15% and 85% cutoffs far trash flow variables, however, we find that seakoffs
reduce significantly reduce our sample. As weadeady cutting the sample by leverage target ahgation,
further cuts result in relatively fewer firms inakaguadrant.

23



their target than firms with underpriced equity. this case, the firms with underpriced equity
will more aggressively repurchase shares.

The results of our empirical tests support our higesis: the difference in the rate at which
under- versus overvalued firms adjust their leveragerages more than 17% for the full sample
(and across the various estimation methods emp)aatireaches a maximum of just over 50%.
Our results are robust to different methods of meag equity mispricing, different models of
target leverage, and both market and book leveratges.

The effect of equity mispricing on adjustment sygeleelcomes even more important when
the firm’s cash flow position is considered. Intpgalar, firms that need to raise capital and
have overvalued equity and are overlevered adjosé mapidly to their target than those firms
with undervalued equity. Our findings show thatiiggmispricing is an important component of

a dynamic trade-off model that incorporates nor-zests of adjustment.
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Figure 2. Target BDR using the Fama French Method
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Figure 3. Target MDR using the Blundell and Bond Method
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TABLE 1
Predictions of the Impact of Equity Mispricing dretRate of Adjustment to Leverage Targets

Equity overvalued Equity undervalued
(Equity Mispricing: increase equity) (Equity Mispricing: repurchase equity)

Firm overlevered

(Trade-off theory: increase equity Rapid rate of adjustment Slower rate of adjustment
and/or decrease debt)
Firm under|ever ed Slower rate of adjustment Rapid rate of adjustment

(Trade-off theory: increase debt
and/or decrease equity)
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TABLE 2
Sample Summary Statistics

All the variables are computed using data from Castgt. BDR isghe book debt ratio: (Data9+Data34)/Dat
MDR is the market debt ratio: (Data9+Data34)/(Da@8ta34+Datal99*Data25). Asset Tangibility is th8o of
fixed assets (property plant and equipment) to |taasets (Data8/Data6). MB is market-to-book:
(Data9+Data34+Datal0O+Datal99*Data25)/Data6. R & @ dales is R&D expense divided by sales:
Data46/Datal2. RDDUM is a dummy that takes theesdl when the firm reports R&D expense, zero otrsr
Value to Price is the Residual Income Valuation kElodaluation divided by the stock price (see Sectib B for

full details).

Variable Mean Median Standard Deviation
BDR (Book Debt Ratio) 0.248 0.230 0.170
MDR (Market Debt Ratio) 0.299 0.250 0.224
Sales (Millions) 1,480.837 97.837 7,831.432
Asset Tangibility 0.350 0.302 0.229
Market-to-book 1.309 0.914 1.468

R & D Expense to sales 0.055 0.000 0.369
R&D Dummy 0.430 0.000 0.495
Median Industry BDR 0.213 0.218 0.084
Median Industry MDR 0.298 0.268 0.194

VP (Value / Price) 0.970 0.774 0.708
(n=46,984)

Analyst Forecast VP (Value / Price) 0.783 6.316 0.578

(n=28,239)
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TABLE 3
Average Coefficients from Annual Leverage Regrassio

This table presents the results from annual leweragressions where the dependent variable isdbk debt rat
in year t+1, (Data9+Data34)/Data6. EBITTA is eags before interest and taxes divided by total ta:
(Datal8+Datal5+Datal6)/Data6. DEPTA is depreciatixpense divided by total assets: Datal4/DatdBT /ARis
R&D expense divided by total assets:t®/Data6. RDDUM is a dummy that takes the vdlughen the firn
reports R&D expense, zero otherwise. The mearestoefficient is the average of the slopes for3eannue
regressions. Time series standard error is the sienies standard deviatiof the regression coefficient divided
(342 as in Fama and French (2002). T(Mean) is thennséape coefficient divided by the time series dtan
error. Significance at the 1, 5 or 10 percentleaee shown with 3, 2, or 1 asterisk, respectively

Variable BDR:, MDRy;1
Intercept 0.1579 0.3052"
(31.29) (25.49)

In(Sales) -0.0005 0.0013"
(-0.43) (2.10)

Asset Tangibility 0.114%3 0.0607"
(15.96) (5.53)

Market-to-book -0.0187 -0.0791"
(-14.47) (-9.15)

R&D Dummy -0.0283" -0.0421"
(-10.11) (-12.34)

R&D/Sales 0.0309 -0.0908"
(0.83) (-2.22)

Industry Median DR 0.413% 0.2988™
(15.61) (20.31)

N 46,666 46,666
Average R 0.138 0.217
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TABLE 4
Baseline Speeds of Adjustment and potential foriacal Mean Reversion.

This table presents baseline speed of adjustmgntssions using the Fama and French and BlundelBamd
methods for estimating the target book debt raDR) computed as (Data9+Data34)/(Data6) and matkbt
ratio (MDR) computed as (Data9+Data34)/(Data9+D&t&Batal99*Data25). Column A presents the full siemp
results. Column B presents the results for theaiulyhich excludes firms with debt ratios less t@dnand greater
than 0.9. T statistics (in parenthesis) are cterbtor heteroskedasticity and firm level clustgrirSignificance at
the 1, 5 or 10 percent levels are shown with ®r2, asterisk, respectively.

A. B.
Full Sample 0.1<DR<0.9
Panel A. Ex-post earnings value to price ratio
Fama French MDR 0.32893 0.3726™
(42.49) (40.69)
N=46,984 N=34,812
Fama French BDR 0.3022 0.3138"
(37.78) (34.35)
N=46,984 N=36,928
Blundell and Bond MDR 0.2193 0.2405"
(73.19) (70.53)
N=46,984 N=34,812
Blundell and Bond BDR 0.2661 0.2674™
(43.42) (39.17)
N=46,984 N=36,928
Panel B. Analyst forecast earnings value to priggor
Fama French MDR 0.3335 0.4181"
(24.06) (25.83)
N=22,638 N=15,317
Fama French BDR 0.3106 0.3253™
(24.67) (22.93)
N=22,638 N=17,094
Blundell and Bond MDR 0.241% 0.2819"
(40.86) (38.95)
N=22,638 N=15,317
Blundell and Bond BDR 0.2637 0.2619™
(27.80) (24.76)
N=22,638 N=17,094
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TABLE 5
Comparing Speeds of Adjustment for Firms Above Batbw Their Targets

This table presents baseline speed of adjustmegntssions using the Fama and French and BlundelBamd
methods for estimating the target book debt raDR) computed as (Data9+Data34)/(Data6) and matkbt
ratio (MDR) computed as (Data9+Data34)/(Data9+Dé&t&Btal99*Data25). Column A presents the resoits f
firms that are below their target leverage. CaluBnpresents results for firms that are above tiaeget leverage.
T statistics (in parenthesis) for the adjustmeeesis are corrected for heteroskedasticity andléxml clustering.
Column C presents the F test statistic for theediffice between the pairs and the p value of thistatan
parenthesis. Significance at the 1, 5 or 10 peidesels are shown with 3, 2, or 1 asterisk, retpely.

A. B. C.
Underlevered Overlevered
(Distance > 0) (Distance < 0) F test of Difference
Panel A. Ex-post earnings value to price ratio
Fama French MDR 0.1879 0.4124™ 139.68™
(14.27) (30.14) (<0.001)
Fama French BDR 0.2226 0.3321™ 27.55"
(13.66) (26.21) (<0.001)
Blundell and Bond MDR 0.1413 0.2821™ 314.83"
(30.06) (46.39) (<0.001)
Blundell and Bond BDR 0.194% 0.2907" 38.95"
(15.69) (30.60) (<0.001)
Panel B. Analyst forecast earnings value to priator
Fama French MDR 0.140% 0.4616"" 113.83"
(6.89) (20.38) (<0.001)
Fama French BDR 0.2332 0.3531™ 12.20™
(8.40) (18.16) (0.001)
Blundell and Bond MDR 0.1443 0.3327" 166.55 "
(16.37) (28.41) (<0.001)
Blundell and Bond BDR 0.2374 0.2799™ 2.79
(11.95) (18.65) (0.094)
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TABLE 6
Speed of Adjustment Regressions Using Ex-post Bgsnalue-to-Price Ratio.

Distance = Target Leverage - Debt Ratio. Targetet&ge is the predicted value from the annual byer
regressions shown in Table 4. Debt Ratio is the rkkta Debt Ratio computed as
(Data9+Data34)/(Data9+Data34+Datal99*Data25). ddist < O represents a firm being overlevered agetar

Leverage < Debt Ratio. Distance > 0 representenenkred. VP is the value to price ratio compuigdhe
Residual Income Model using perfect foresight eagsi VP > 1 implies undervaluation, i.e. V > P ail< 1
implies overvaluation, i.e. V < P. The third columpresents the F test statistic (p-value) for tHtergnce
between the coefficients in the first two columnSignificance at the 1, 5 or 10 percent levelssli@vn with 3,

2, or 1 asterisk, respectively.

Over-valued (VP<1) Under-valued (VP>1)

F-stat (p-value)

Panel A: Market debt ratios using Fa-French method.

Overlevered Distance < ( 0.3698™ 0.2976" 15.717
(21.96) (18.81) (<0.001)

UnderleveredDistance > Q 0.1460"~ 0.2800" 55.05"
(10.85) (15.85) (<0.001)

Panel B: Book debt ratios using Fa-French method.

Overlevered Distance < ( 0.3432" 0.3103™ 4.36"
(23.72) (20.66) (0.037)

UnderleveredDistance > Q 0.2092™ 0.2495" 3.39°
(12.19) (10.98) (0.066)

Panel C: Market debt ratios using Blundell and Banethoc

Overlevered Distance < ( 0.2725~ 0.2359" 9.76"
(26.81) (32.55) (0.002)

Underleveredistance > 0 0.1269™ 0.1594™ 11.89™
(24.47) (19.07) (0.001)

Panel D: Book debt ratios using Blundell and Bonethod

Overlevered Distance < ( 0.2990™ 0.2709™ 4.78"
(25.45) (24.54) (0.029)

UnderleveredDistance > Q 0.1912" 0.1883" 0.02
(14.25) (10.25) (0.879)
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TABLE 7
Speed of Adjustment Regressions Using the AnalgshiBgs Forecast Value-to-Price Ratio.

Distance = Target Leverage - Debt Ratio. Targetetage is the predicted value from the annual byer
regressions shown in Table 4. Debt Ratio is the rksta Debt Ratio computed as
(Data9+Data34)/(Data9+Data34+Datal99*Data25). dbist < O represents a firm being overlevered agetar
Leverage < Debt Ratio. Distance > 0 representenenered. VP is the value to price ratio compuigdthe
Residual Income Model using analyst forecast egmiVP > 1 implies undervaluation, i.e. V > P and ¥ 1
implies overvaluation, i.e. V < P. The third colapresents the F test statistic (p-value) for tiffer@nce between
the coefficients in the first two columns. Sigo#nce at the 1, 5, or 10 percent levels is shovwth i 2, or 1
asterisk(s), respectively.

Over-valued (VP<1) Under-valued (VP>1) F-stat (p-value)

Panel A: Market debt ratios using Fa-French method.

Overlevered Distance < ( 0.5582" 0.4135" 18.39™"
(17.15) (16.66) (<0.001)

UnderleveredQistance > ( 0.1005™ 0.2187" 13.94™
(4.81) (7.75) (<0.001)

Panel B: Book debt ratios using Fa-French method.

Overlevered Distance < ( 0.3872" 0.3050™ 11.02™
(16.47) (14.11) (0.001)

UnderleveredRistance > ( 0.1903™ 0.3120™ 11.447
(5.51) (13.79) (<0.001)

Panel C: Market debt ratios using Blundell and Banethoc

Overlevered Distance < ( 0.3951" 0.3149" 12.92”
(18.66) (24.56) (<0.001)
UnderleveredQistance > ( 0.1268" 0.2162™ 26.87"
(13.38) (13.70) (<0.001)
Panel D: Book debt ratios using Blundell and Bonethod
Overlevered Distance < ( 0.3052™ 0.2588™ 5.79"
(15.73) (16.34) (0.016)
UnderleveredDistance > Q 0.2058™ 0.2933" 10.75 "
(8.41) (14.42) (0.001)
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TABLE 8

Speed of Adjustment Regressions Using Randomizé¢a foathe Equity Mis-Pricing Dummy

Distance = Target Leverage - Debt Ratio.
4.

regressions

shown

in

Table

Targetekage is the predicted value from the annual beyer

Debt Ratio

is

the rkista Debt

Ratio

computed

as

(Data9+Data34)/(Data9+Data34+Datal99*Data25). ddist < O represents a firm being overlevered agetar
Leverage < Debt Ratio. Distance > 0 representenenkred. VP is the value to price ratio compuigda coin
toss (50% chance) for the first row and randomlynpated using the same proportions as found in theah
sample. VP > 1 implies undervaluation, i.e. V arl VP < 1 implies overvaluation, i.e. V < P. Thied column
presents the F test statistic (p-value) for thdedéhce between the coefficients in the first twalumns.
Significance at the 1, 5 or 10 percent levels ks with 3, 2, or 1 asterisk, respectively.

Over-valued (VP<1)

Under-valued (VP>1)

F-stat (p-value)

Panel A: Market debt ratios using Fa-French method.

OverleveredDistance < (

Coin toss

Proportional to sample

Underlevered@istance > (

Coin toss

Proportional to sample

0.4123
0.4125

0.1880
0.1880

Panel B: Book debt ratios using Fa-French method.

OverleveredDistance < (

Coin toss

Proportional to sample

Underlevered@istance > (

Coin toss

Proportional to sample

0.3319
0.3321

0.2228
0.2228

Panel C: Market debt ratios using Blundell and Banethoc

Overlevered Distance <

Coin toss

Proportional to sample

UnderleveredBistance > ()

Coin toss

Proportional to sample

0.2818
0.2818

0.1416
0.1416

Panel D: Book debt ratios using Bluncand Bond method.

OverleveredDistance < (

Coin toss

Proportional to sample

Underlevered@istance >

Coin toss

Proportional to sample

0.2905
0.2906

0.1948
0.1946

0.4125
0.4123

0.1878
0.1878

0.3323
0.3320

0.2225
0.2225

0.2823
0.2825

0.1410
0.1408

0.2908
0.2907

0.1941
0.1941

0.85(0.543)
0.90(0.519)

0.77(0.541)
0.85(0.528)

0.85(0.528)
0.78(0.536)

0.82(0.527)
0.79(0.536)

0.83(0.533)
0.84(0.512)

0.91(0.535)
0.82(0.551)

0.86(0.519)
0.78(0.539)

0.83(0.516)
0.88(0.509)
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TABLE 9
Test of the difference between adjustment speadsvioand high cash flow firms.

This table reports the difference in adjustmenesdgseor low and high cash flow firms. Cash flow is
defined as FCFO = (Operating income before deptienidatal3)-taxes (datal6)-capital expenditures
(datal128))/Book Assets (data6). High cash flomn$§irare above the top 75 percentile of cash flows,
low cash flow firms are in the bottom 25 percentil@he difference in the table is the speed of
adjustment for low cash flow firms — the speeddjfiatment of high cash flow firms. We present the
differences for just the upper left quartile of Talfh (below target leverage and overvalued) and the
lower right quartile (above target leverage andemnalued). Significance at the 1, 5 or 10 percent
levels are shown with 3, 2, or 1 asterisk, respebti

Above target leverage, Below target leverage,
overvalued undervalued

Fama French MDR Difference 0.10220 -0.16321

F statistic 5.19 9.16

P value 0.0228** 0.0025***
Fama French BDR Difference 0.08406 -0.18282

F statistic 5.12 9.74

P value 0.0237* 0.0018***
Blundell and Bond MDR  Difference 0.0010 -0.0070

F statistic 0.00 0.05

P value 0.9852 0.8203
Blundell and Bond BDR Difference 0.05796 -0.05764

F statistic 2.81 1.08

P value 0.0938* 0.2983
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