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“Our financial position is sound ... Most of the company's funds are generated by

operations and these funds grew at an average annual rate of 29% [over the past 3

years]. Throughout the company's history this self-financing concept has not been a

constraint on the company's growth. With recent growth restrained by depressed

economic conditions, the company's net cash position has grown substantially.”

Hewlett-Packard 1982 Annual Report.

I Introduction.

There is a large finance and macroeconomic literature that studies the relation between
corporate investment and cash flow to test for the presence and importance of financial constraints.
Beginning with “Financing Constraints and Corporate Investment,” by Fazzari, Hubbard and
Petersen (1988), henceforth FHP, thes'e studies divide a sample of firms according to an a priori
measure of financial constraints and compare the investment-cash flow sensitivities of the different
subsamples.! The finding of a greater investment-cash flow sensitivity for the firms more likely to
be constrained is typically interpreted as evidence of a large wedge between the internal and
external cost of funds. According to the theory, this wedge, which is generally attributed to
information problems in external capital markets, leads to underinvestment by firms that lack
internal funds. Some authors also have argued (€.g., Bernanke et al., 1994) that this wedge widens
during recessions, worsening the underinvestment problem and exacerbating business cycle
movements. These findings and the related interpretation has shaped the view of economists and
policy makers on the functioning of external capital markets as well as on the effects of monetary
and fiscal policy.

Despite the size and policy-relevance of this literature, the fundamental assumptions
underlying it have been largely unexplored. While work subsequent to FHP has found that firms
identified to be financially constrained according to an a priori criterion exhibit a greater sensitivity
of investment to cash flow, no paper (of which we are aware) has verified directly whether a higher
investment-cash flow sensitivity is related to financing problems and, if it is, in what way.

This paper investigates the sources of the investment-cash flow sensitivity by

undertaking an in-depth analysis of a sample of firms exhibiting an unusually high sensitivity of

' For example, see Hoshi, Kashyap, and Scharfstein (1991), Whited (1992), Calomiris and
Hubbard (forthcoming).



investment to cash flow. These firms are the 49 low dividend firms that FHP (1988) identify as
financially constrained according to the investment-cash flow criterion.

By using detailed and previously unexplored data sources, we try to determine the
availability of and the demand for funds for each of the sample firms. We examine each firm’s
annual report or 10-K for each sample year, and we read management's discussion of liquidity that
describes the firm’s future needs for funds and the sources it plans to use to meet those needs. We
integrate this information with quantitative data and with public news to derive as complete a
picture as possible of the availability of internal and external funds for each firm as well as each
firm’s demand for funds. On this bas{s, we rank the extent to which the sample firms are
financially constrained each year. We use the firm-year classifications to group the sample firms
over seven or eight-year sub-periods, and over the entire sample period. Finally, we compare
investment-cash flow sensitivities across the different groups of firms,

Surprisingly, we find that in only 15% of firm-years is there some question as to the
ability of the firms to access internal or external funds to increase investment. In 85% of firm-
years, the firms could have increased their investment — in many cases, substantially -- if they had
so chosen. In fact, almost 40% of the sample firms -- including Hewlett-Packard -- could have
increased their investment in every year of the sample period. Our partially qualitative measures of
financial constraints are strongly corroborated by quantitative data on debt to total capital, interest
coverage, the presence of restrictions on dividends, and financial slack (the level of cash and
unused line of credit relative to investment).

More strikingly, those firms classified as /less financially constrained exhibit a
significantly greater investment-cash flow sensitivity than those firms classified as more
financially constrained. We find this pattern for the entire sample period, for sub-periods, and for
individual years. This pattern is also robust to different criteria to divide constrained and
unconstrained firms. For example, firms with healthy interest coverage in every sample year or in
every sub-period year have investment-cash flow sensitivities twice as large as the remaining firms

in the sample.



Our results raise the obvious question of what is the source of the investment-cash flow
sensitivity? Why do companies that face difficulties in accessing external capital markets show a
lower sensitivity? At the same time, why do companies facing no obvious constraint on their
ability to invest exhibit a particularly high sensitivity of investment to cash flow? The remainder
of the paper considers alternative explanations for these sensitivities.

We find evidence that the high overall sensitivity of our sample (FHP’s low dividend
payout firms) relative to FHP’s higher dividend payout firms can be explained by cash flow acting
as a proxy for investment opportunities. However, this does not explain our cross-sectional results
that the least constrained firms have the highest sensitivities.

We, then, consider several plausible explanations for why the investment-cash fiow
sensitivity does not increase monotonically with financial constraints. We find evidence consistent
with these explanations as to why the most constrained firms in our sample have the lowest
sensitivities.

The results, however, do not provide a complete understanding of why the investment-
cash flow sensitivity is so high for our unconstrained firms. The high investment-cash flow
sensitivities appear to be driven by managers choosing to rely primarily on internal cash flow to
invest despite the availability of additional low cost funds. The most financially successful and
least constrained firms in our sample appear to follow this rule and, therefore, exhibit a high
investment-cash flow sensitivity. The key question - that we cannot answer with certainty -- is
whether those least constrained firms are unconstrained in an absolute sense. The answer to this
question leads to very different interpretations.

Independent of which of the alternative interpretations holds, our results have two
primary implications. First, the results indicate that a greater investment-cash flow sensitivity does
not provide evidence of a larger differential cost between internal and external finance. This calls
into question previous work that relies on this sensitivity as evidence for the importance of
financial constraints.

Second, our results suggest that policies designed to make credit more available in



recessions will not lead to increased investment by firms with the highest investment-cash flow
sensitivity. These firms reduce their investment in response to poor cash flow despite the current
availability of internal and external funds.

The paper proceeds as follows. Section 2 presents the theoretical framework. Section 3
describes the sample. Section 4 explains the criteria used to identify the extent to which firms are
financially constrained. Section 5 reports the investment-cash flow regression results. Section 6
discusses the results and considers alternative explanations for them. Section 7 discusses the

implications of our findings and concludes.

2. Theoretical Framework

2.1 Competing Hypotheses

The neoclassical theory of investment in the presence of adjustment costs (Summers,
1981 and Hayashi, 1982) derives a formal relationship between a firm’s investment and the ratio of
asset market value to replacement cost (better known as Tobin's Q). More importantly, the Q
theory establishes that a firm's marginal Q should be the only determinant of investment. in other
words, investment should not be sensitive to a firm's cash flow after controlling for marginal Q.

As noted earlier, there is a well-established literature that indicates that investment is
sensitive to cash flow even after controlling for Q. The possible explanations for this phenomenon
can be divided in two groups. First, researchers have focused on the shortcomings of measured Q
(which is effectively average Q) as a sufficient statistic for a firm's investment opportunities.
According to this view, internal cash flow is a proxy for investment opportunities not captured by
measured Q. Although investment is not truly affected by cash flow, investment will be correlated
with it.

Alternatively, many researchers have questioned the strongest assumption underlying all
neoclassical models: the existence of perfect capital markets. According to this second approach, a
firm may find external funds either unavailable or prohibitively expensive and, in the absence of

internal funds, reduce investment.



The supply of funds to firms may be imperfect for two primary reasons: hidden
information problems and agency problems. Hidden information models -- e.g., Myers and Majluf
(1984) and Greenwald, Stiglitz, and Weiss (1984) -- assume that managers act in the interest of
shareholders, but firms face a high cost of external funds because investors are unsure about firm
quality. Firms that lack internal funds, therefore, will be unable or will find it too expensive to
raise externally the capital necessary to undertake all positive present value investments (that they
would undertake if financial markets were perfect). Such financially constrained firms, therefore,
underinvest.

Agency models - e.g., Jcn.scn and Meckling (1976), Grossman and Hart (1982), Jensen
(1986), Stulz (1990), and Hart and Moore (1990) -- emphasize the conflict of interest between
managers and shareholders. These models assume that managers derive private benefits from
investments and, therefore, will invest more when internal cash flow permits. As a result,
unconstrained firms overinvest while constrained firms invest optimally.

Both the hidden information and agency theories predict a “pecking order” in financing
choices: firms prefer internal finance and if external finance is required, they issue the safest
security first (Myers, 1984). Both theories, therefore, predict a higher sensitivity of investment to
cash flow for financially constrained firms. These models tend to share the characteristic that more
constrained firms are those that face a higher shadow cost of external funds today (although not
necessarily in the future).

FHP was the first paper to attempt to distinguish between the mismeasured-Q theory and
the imperfect capital market theories. Their innovation was to use an a priori proxy for the
probability a firm is financially constrained as an instrument to sort out the effects of mismeasured-
Q from the effects of imperfect capital markets. They interpret their finding of a larger sensitivity
of investment to cash flow in firms a priori more likely to be financially constrained as evidence in
favor of the imperfect capital market explanation.

With the exception of Blanchard et al. (1994), the subsequent literature has followed

FHP by splitting firms according to an a priori proxy for financial constraints in order to isolate the



effect of imperfect capital markets. Blanchard et al. (1994) attempt to distinguish between the two
imperfect capital market theories by studying a small sample of firms that received a large cash
windfall -- generally a legal award -- without experiencing any change in marginal Q. Their
analysis of the use of the cash windfall suggests that agency problems are more important than
hidden information problems for those firms.

Our research design is structured to shed light on the extent to which the investment-

cash flow sensitivity is linked to imperfections in the supply of external funds.

22 What Is the Deﬁnition of Financial Constraints?

In order to determine whether a firm is financially constrained we need to define what
being financially constrained means. Unfortunately, the existing literature is somewhat unclear
about this point. To guide our empirical analysis we adopt the following approach.

We define a firm as being financially constrained if the cost or availability of external
funds precludes the company from making an investment it would have chosen to make had
internal funds been available. 1n other words, there is a wedge between the internal and external
costs of funds. Our classification scheme is designed to distinguish relative differences in the
degree to which firms are financially constrained. For example, we will classify a company that is
restricted by its lenders from paying dividends and increasing debt as more constrained than a
company sitting on large cash reserves with no debt. In general, our unconstrained or less
constrained firms are those firms with relatively large amounts of liquid assets and net worth.

Although our classification scheme cannot explicitly determine whether firms face a
spread between the cost of internal and external finance, our scheme certainly captures cross
sectional differences in the magnitude of this spread. The theories of imperfect capital markets
definition imply that the more financially constrained firms will exhibit greater investment-cash

flow sensitivities.



3 Sample

In this paper, we analyze the sample of 49 low-dividend paying firms in FHP (1988).
FHP divide all manufacturing firms in the Value Line data base with uninterrupted data from 1969
to 1984 into three classes based on dividend payout policy. Their 49 Class 1 firms (which we
analyze) have a dividend payout ratio of less than 10% in at least ten of the fifteen years. In
contrast, FHP classify 39 firms that have a dividend payout ratio between 10% and 20% as Class 2
firms, and all 334 other firms in their sample as Class 3 firms. FHP argue that the Class 1 firms are
more likely, a priori, to have been financially constrained. In their analysis, they find that the Class
I firms have an investment-cash flow -sensitivity that is significantly greater than that for firms that
pay higher dividends.

We choose this sample for three reasons. First, these firms exhibit a strong relation
between investment and cash flow. Second, FHP argue strongly that these firms are financially
constrained, most likely because of information problems. Because FHP (1988) can legitimately
be considered the parent of all papers in this literature, there can be no disagreement that we have
adversely selected our sample. Finally, given the high cost of our research design, the number of
firms is manageable.

We follow this sample for the same fifteen years, 1970 to 1984, studied by FHP. For
each firm, we collected data from several sources. First, we collected letters to shareholders,
management discussions of operations and liquidity (when available), financial statements, and the
notes to those statements from the annual report or 10-K for each firm-year. We also obtained Wall
Street Journal Index entries over the 15 year sample period.? We obtained standard accounting
variables from COMPUSTAT except those for Coleco which we obtained from Coleco's annual
reports. Because FHP obtained their data from Value Line not COMPUSTAT, our data are not
precisely the same as theirs.

We measure investment or capital expenditures using COMPUSTAT item 128. We

? Fiscal years ending before June 15 are assigned to the previous calendar year; fiscal years ending
after June 15 are assigned to the current calendar year.
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measure cash flow as the sum of earnings before extraordinary items (item 18) and depreciation
(item 14). We deflate investment and cash flow by capital which we measure as net property,
plant, and equipment (item 8) at the beginning of the fiscal year. This measure of capital differs
slightly from the replacement cost measure employed by FHP.

We measure average Tobin's Q as the market value of assets divided by the book value
of assets (item 6) where the market value of assets equals the book value of assets plus the market
value of common equity less the sum of the book value of common equity (item 60) and balance
sheet deferred taxes (item 74). We calculate Q at the beginning of a firm's fiscal year.?

In table 1, we compare the.basic regression results for our sample with those reported in
table 4 of FHP. These regressions regress investment on cash flow and Q, and control for fixed
firm and year effects. Our results are qualitatively similar to those reported by FHP, although they
differ slightly in some details.* For each of the three time periods, our coefficients on cash flow are
lower than those reported by FHP. Those differences, however, appear to be only marginally
significant, if at all. At the same time, our coefficients for Q are significantly greater than those
reported by FHP.

We attribute the differences between our results and those of FHP to the different
definitions of Q. When we exclude Q from our regressions, we obtain coefficients on cash flow
that exceed those in FHP except for the 1970-75 period where our coefficient is insignificantly
smaller. Because the FHP measure is constructed with an average stock price rather than an end-
of-year stock price, we suspect our measure of Q provides better information about investment

opportunities. The FHP measure will not distinguish between a firm whose stock price declines

* Our measure differs from FHP in two ways. First, FHP compute Q based on replacement costs,
while we simply use a market-to-book ratio. The results in Perfect and Wise (1994) indicate that the
improvements obtained from the more involved computation of Q are fairly limited, particularly when
regressions arc estimated with firm fixed effects. Second, FHP use the average market value of equity
in the fourth quarter while we use the actual market value of equity at fiscal year end.

* We use 719 observations, not 735, because firms switched fiscal years (3 firm-years), firms did
not file financial statements with the SEC (6 firm-years), and firms did not have an available stock
price (7 firm-years).



from 20 to 10 and a firm whose stock price increases from 10 to 20 in the last quarter.

4. Classification Scheme

4.1 Description

The SEC requires companies that are listed on a stock exchange, have more than 500
shareholders, and more than $5 million in assets to file an annual report or 10-K that contains the
basic financial statements and their notes, as well as all material information regarding a company's
business and financial condition. The annual reports are generally introduced by a letter to
shareholders from the chief executive officer (CEQ). This letter usually describes the major events
of the previous fiscal year and the major challenges or projects planned for the year(s) ahead.

In 1977, the SEC strengthened these reporting requirements by adopting Regulation S-
K, which requires firms to discuss explicitly their liquidity, capital resources, and results of
operations. This section is usually titled management’s discussion of operations. Item 303 of
Regulation S-K states:

(1) Liquidity. Identify any known trends or any known demands, commitments, events,

or uncertainties that will result in ... the registrant's liquidity increasing or decreasing in

any material way. If a material deficiency is identified, indicate the course of action that

the registrant has taken or proposes to take to remedy the deficiency. Also identify and

separately describe internal and external sources of liquidity, and briefly discuss any

material unused sources of liquid assets ...

(2) Capital Resources. (I) Describe the registrant's material commitments for capital

expenditures as of the end of the latest fiscal period, and indicate the general purpose of

such commitments and the anticipated source of funds needed to fulfill such

commitments ... (ii) Describe any known material trends, favorable or unfavorable in the

registrant's capital resources. Indicate any expected material changes in the mix and the

relative cost of such resources.

Instructions: 5. The term “liquidity” ... refers to the ability of an enterprise to generate

adequate amounts of cash to meet the enterprise’s needs for cash. ... Liquidity shall

generally be discussed on both a long-term and short-term basis.’

In short, Regulation S-K explicitly requires firms to disclose whether or not they are having

difficulty in financing their investments. Consistent with the timing of the new SEC regulations,

* See SEC 63031 in Murray et al. (1993).



the post-1977 annual report information for our sample firms tends to be somewhat more detailed
than the information for earlier years. To the extent that our classification scheme has errors, those
errors should be smaller for years after 1977.

We use the qualitative information in the annual reports, together with quantitative
information in the companies’ financial statements and notes, to classify each firm-year into one of
five groups.

The first group contains firms that we deem to be definitely not financially constrained
in that year. We refer to these firm-years as not financially constrained (NFC). We place a firm-
year in the NFC group if the firm initiated or increased cash dividends, repurchased stock, or
explicitly indicated in its annual report that the firm had more liquidity than it would need for
investment in the foreseeable future.* We also were more likely to label a firm-year NFC if the
firm had a large cash position (relative to investment) or if the firm's lenders did not restrict the
firm from making large dividend payments (relative to investment). NFC firm-years, therefore,
tend to include financially healthy companies with low debt and high cash. In NFC firm-years,
therefore, we find no evidence that these firms could not have invested appreciably more if their
managers had so chosen. In NFC firm-years, NFC firms also appear to have large amounts of
internal funds and collateralizable resources relative to the amount of funds required.

The second group includes firm-years that we label likely not to be financially
constrained (LNFC). In LNFC firm-years, the firms are healthy financially and do not give any
indication of being liquidity constrained. These firms also tend to have sizeable cash reserves,
unused lines of credit, and healthy interest coverage. LNFC firm-years are distinguished from NFC
firm-years by an absence of an explicit statement of excess liquidity and by the magnitude of the
measures of liquidity. Again, in LNFC firm-years, we find no evidence that these firms could not

have invested more if their managers had so chosen. It is worth pointing out that despite the

¢ For example, Plantronics' 1971 annual report states: “We ended the year in an exceptionally
strong financial strong condition for a company of our size. During the year we paid off al! long-term
debt, and our cash and cash-equivalent assets have throughout the year, exceeded all current
liabilities.”

10



statement in the introduction, we classify Hewlett-Packard as LNFC for five firm-years in the
1970s.

The third group includes firm-years we found difficult to classify either as financially
constrained or as unconstrained. We call these firm-years possibly financially constrained (PFC).
In PFC firm-years, firms do not report any clear signs of financial constraints, but they do not look
particularly liquid either. Frequently these firms face an adverse product market environment, but
are not explicitly strapped for cash. This category also includes firm-years which provide
contradictory indications of their financial situation. For example, this might include a company
that increases its dividend, but lamen{s its lack of financial resources in the letter to shareholders.

The fourth group contains all firm-years in which firms are likely to be financially
constrained (LFC). This group includes firms that mention having difficulties in obtaining
financing. For example, we include firm-years in which firms postpone an equity or convertible
debt offering for “adverse market conditions,” or claim that they need equity capital but are waiting
for “improved market conditions.” Generally these companies are prevented from paying
dividends and have little or no cash available. Companies that cut dividends also are more likely to
fall in this category, unless other adverse factors assign them to the fifth group.

The last group includes all firm-years in which firms are undoubtedly financially
constrained (FC). In these firm years, these companies are in violation of debt covenants, have
been cut out of their usual source of credit, are renegotiating debt payments, or declare that they are
forced to reduce investments because of liquidity problems.

Overall, we are confident that our classification scheme captures relative differences in
the extent to which the sample firms have access to funds in a given year. Our reading of the
financial statements and management discussions strongly indicates that the NFC (and LNFC)
firms could have invested more (often substantially more) in that year had they so chosen. In other
words, there is no sense in which the NFC {(and LNFC) firms were contemporaneously constrained.
However, we recognize the possibility that even NFC (or LNFC) firms behaved as if they were

constrained for fear of being constrained in the future.
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Our classification scheme is subject to two potential criticisms: (1) managers may not
report truthfully; and (ii) we may not classify firm-years accurately, We do not view management
misreporting as a serious problem for several reasons. First, managers are held liable not only for
disclosing false information, but also for not disclosing material information. This is particularly
true after 1977 when Regulation S-K is in effect.” Second, we read annual reports over a fifteen
year period. While a firm may be able to misreport in any given firm-year, it seems unlikely that a
firm can misreport every year. Third, we do not rely exclusively on the management discussions,
but also read the financial statements carefully. Finally, any management reluctance to report
negative information should bias our ;esults against finding financially constrained companies and
differences across groups. To the extent we find some companies to be financially constrained, we
can be certain that they are indeed constrained. Similarly, to the extent we find differences across

groups, we can be confident that these differences represent a lower, and not an upper, bound.

42 Classification Results

Table 2 summarizes our classification of firm-years. We classify 54.5% of firm-years as
not (NFC) and 30.9% of firm-years as likely not financially constrained (LNFC) for a total of
85.3% of firm years in which we find no evidence of financial constraints that restrict investment.
We classify 7.3% of firm-years as possibly constrained, 4.8% as likely constrained, and 2.6% as
definitely constrained for a total of only 14.7% years in which there is some possibility of financial
constraint. The fraction of firms that are at least possibly constrained, however, varies a fair
amount over time, with more firms being potentially constrained in the early part of the sample
(when these firms were smaller), and particularly around the 1974-75 recession. This time pattern
is consistent with the results in FHP (1988) and in table 1 that investment-cash flow sensitivities
decline over the sample period. (In the Appendix, we report the year-by-year classifications for all

49 firms.)

’ For example, the SEC took action against Caterpillar, Inc. for not reporting that a large

increase in Caterpillar’s 1989 net income was caused by a hyperinflation in Brazil.
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We consider the accuracy of our classification scheme by reporting quantitative
measures of operational and financial health across our five classifications in Table 3. In panel A,
median cash flow, net cash flow (cash flow less investment), and Tobin's Q decline monotonically
across the five categories. For example, the median level of net cash flow for NFC firms is 11% of
capital (net property plant and equipment) while the median level of net cash flow for FC firms is
almost -20%. This suggests that NFC firms could have increased their investment without tapping
external sources of capital. The mean level of acquisitions (as a fraction of capital) is substantially
higher for firms in the first two groups (NFC and LNFC) than firms in the other three groups.®
Acquisitions are completely absent in_FC firm-years. Finally, NFC and LNFC firm-years
experience more sales growth than firm-years in which firms are at least potentially constrained. In
FC firm-years, firms do not experience any nominal growth.

Panel B reports summary statistics on firm financial status. Interest coverage -- earnings
before interest, taxes, and depreciation or EBITD (COMPUSTAT item 13) to interest expense (item
15) -- declines monotonically across our classifications.® Debt to total capital also decreases
monotonically -- debt is the sum of the book value of short-term and long-term debt (items 9 and
34), while total capital is the sum of debt, the book value of preferred stock, and the book value of
common equity. It is worth pointing out that the NFC firm-years have a large median interest
coverage of almost 8 times while the LNFC firm-years have a median coverage of almost 6. In
contrast, LFC firm-years have a median coverage of less than 3 times and FC firm-years have a
median coverage that barely exceeds 1.

The notes to the financial statements typically state whether a firm's debt covenants -- if
the firm has any debt - place any restrictions on a firm's ability to pay dividends, We interpret a

firm as being more financially constrained the greater the restrictions placed on dividend payments

* We calculate acquisitions as the value of businesses or companies acquired in a given firm-year
as a fraction of beginning of year capital. We value purchase acquisitions using information in the
statement of changes. We value pooling acquisitions using the notes to financial statements.

® We set interest coverage to 100 if coverage exceeds 100 or interest expense is negative. We set
interest coverage to 0 if EBITD is negative.
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by covenants. Table 3 reports that the fraction of firm-years in which debt covenants forbid the
payment of dividends increases monotonically across our classifications. NFC firm-years are
restricted 6.1% of the time while LFC and FC firms are restricted more than 68% of the time.

In the majority of firm-years, the notes to financial statements also report exactly how
much of retained earnings are free for dividend payments under the strictest debt covenants.'
Panel B of table 3 indicates that this amount falls monotonically across our five groups. In NFC
firm-years, the median amount of earnings free for dividends equals 20.8% of beginning of year
capital and almost 58% of the year's investment. In other words, the median NFC firm could have
paid out a dividend equal to 58% of its capital expenditures without the permission of existing
lenders.

Finally, cash (COMPUSTAT item 1), unused line of credit, and slack (the sum of cash
and the unused line of credit) all decline monotonically across our classifications. Slack is
important because it provides a measure of the amount of funds or liquidity immediately available
to a firm at year-end. Slack may overstate true liquidity somewhat because firms were commonly
required to maintain compensating balances. That qualification not withstanding, the median slack
in NFC firm-years is 72.5% of beginning of year capital and 191% of the year's investment. For
LNFC firm-years, the analogous amounts are 42% and 119%.

As an additional check, we estimate ordered logit models of the probability a firm falls
in one of the five categories -- with NFC being the lowest state and FC the highest. The results are
presented in table 4. The likelihood of being classified as financially constrained is significantly
greater in firms with higher debt to total capital, higher Q, and for whom dividend payments are
forbidden; the likelihood is significantly lower in firms with high cash flow, high cash, high
dividends paid, high retained earings free for dividends, and with any unused line of credit at all.
All the coefficients are statistically significant at the 1% level, and all the coefficients except

perhaps the one on Q have the expected sign. Q has a positive impact on the probability of being

" This information is not reported in years that a firm has no debt as well as some of the earlier
firm years.
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financially constrained. This is true despite the univariate result in table 3 that Q decreases with
firm financial health. The likely explanation for this resuit is Q's partial correlation with cash flow.
In the absence of cash flow, the coefficient on Q becomes negative. One way to interpret this result
is that conditional on having a low cash flow, we classify a firm as more likely to be constrained if
it has more investment opportunities (high Q).

Overall, we feel that the monotonic patterns of most of the operating and financial
variables in table 3 and the results in table 4 provide a strong quantitative validation of the
accuracy of our classification scheme.

4.3 Overall Financial Status

In order to analyze investment-cash flow sensitivities over fifteen years, we aggregate
each firm’s annual financial status into an overall measure of financial status. We refer to this as
sample financial status (rather than firm-year financial status). We distinguish firms that were
never financially constrained from those that were. We do this to account for the likelihood that
firms which become constrained will behave as if they are constrained.

Our classification provides a great deal of variation. Nineteen firms are never
constrained -- they were classified as NFC or LNFC in all 15 sample years. These firms never
showed any sign of being financially constrained over the entire period. Eight firms are possibly
constrained. These firms were possibly constrained in at least one year and not constrained (NFC
or LN FC) in all the rest. Finally, 22 firms are likely constrained. These firms were classified as
LFC or FC in at least one sample year.

We also aggregate annual financial status into overall status over two sub-periods: 1970
to 1977 and 1978 to 1984. We classify firms according to whether they were likely constrained,
possibly constrained, or not constrained within each sub-period. We do this for four reasons,
First, the classification over the entire sample period will classify a firm as financially constrained
even if that firm was constrained in only one of the fifteen sample years. By measuring financial

status over sub-periods, we increase the precision of our classifications. Second, the research
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design in FHP biases the sample toward companies that were small in 1970, but were established
enough by 1984 to be included in the Value Line data set. Therefore, a firm in the earlier part of
the sample is conceivably different from the same firm later on. Third, as noted earlier, the
information contained in the management discussions and footnotes of annual reports improves
after 1977. Therefore, we believe that the possibility that we have misclassified firms in the second
sub-period declines substantially. Finally, as noted earlier, FHP (1988) report that the sensitivity of
investment to cash flow is particularly strong in the first half of the sample, when these firms were

smaller and more likely to have been financially constrained.

5 Regression Results
Armed with a direct measure of a firm's financially constrained status, we can now test

if financing constraints explain cross sectional differences in investment-cash flow sensitivities.

5.1 Basic Specification

We estimate regressions for all firms and by firm sample financial status. We use the
regression specifications presented in table 1 over the entire sample period. Table 5 presents our
basic results. Firms classified as never constrained (NFC or LNFC in every sample year) exhibit
the highest investment-cash flow sensitivity (0.702), exceeding that for the entire sample (0.395),
for firms that were likely constrained (0.340), and for firms that were possibly constrained (0.180).
The coefficient for the never constrained firms is economically and statistically greater than the
coefficients for the other firms.

As we noted earlier, we are not entirely comfortable with the classification of possibly
constrained firms. If managers tend to under-report negative information about their firm's
financial condition, then it would be appropriate to group the eight possibly constrained firms with
the likely constrained firms. Not surprisingly, this grouping lowers the coefficient on constrained
firms to 0.250, and widens the gap between constrained firms and unconstrained firms. It is worth

pointing out that the 0.25 sensitivity is insignificantly different from that of the high-dividend FHP
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class 3 firms and actually smaller than that of the FHP class 2 firms.

Alternatively, it is possible that we have been excessively conservative and have
classified firms as possibly constrained when they were, in fact, unconstrained. Accordingly, we
also estimate a regression in which we group the possibly constrained firms with the never
constrained firms. While this lowers the investment-cash flow sensitivity substantially (to 0.439),
it does not alter the basic result that unconstrained firms exhibit a greater investment-cash flow
sensitivity.

In tables 6 and 7, we repeat our basic analysis, but break the sample into two sub-
periods: 1970 to 1977 and 1978 to 1984. Table 6 treats a firm in the 1970 -1977 sub-period as
different from the same firm in the 1978-1984 sub-period. The regressions presented in table 6,
therefore, include 98 firm-sub-periods (with firm-sub-period fixed effects). Again, the coefficients
sharply reject the hypothesis that financially constrained firms have greater investment-cash flow
sensitivities. In table 6, firms that are not constrained in a sub-period have an investment-cash
sensitivity of 0.680. This is significantly greater than the sensitivity of 0.436 for all firm sub-
periods and greater than the sensitivity of firms that are possibly constrained (at 0.259) or likely
constrained (at 0.274).

Table 6 also presents regression results for the fifteen firm-sub-periods for which we
classify the firm as NFC in every year in the sub-period.”’ Ten of the fifteen sub-periods fall in the
1978-1984 period during which even FHP argue the sample firms were Jess likely to be
constrained. Strikingly, the investment-cash flow sensitivity for these fifteen sub-periods of 0.779
exceeds any of the coefficients for any group of firms we present in tables 5 and 6.

Based on our classification scheme and the quantitative support for that scheme in
tables 3 and 4, we find it impossible to argue that these firms were unable to invest more during
any of these 15 sub-periods. We also find it difficult to argue that these firms faced a particularly

high cost of external finance. Hewlett-Packard, for example, is included among these 15 sub-

't We do not create this classification over the entire sample period because we classify only two
firms as NFC in all fifteen years.
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periods in 1978-1984 (although not in 1970-1977). And Hewlett-Packard has an investment-cash
flow sensitivity of 0.97 over the 1978-1984 sub-period, 0.92 over the 1970-1977 sub-period, and
1.15 over the entire sample period. It is worth stressing that the 15 firms that are NFC in every
sub-period year have financial characteristics that are similar to those of FHP’s Class 3 firms that
pay high dividends and have a low investment-cash flow sensitivity (0.23) For example, the NFC
firms and FHP’s Class 3 firms have interest coverage ratios that are economically and statistically
indistinguishable. 1t seems difficult to understand how one set of firms can be constrained while
the other is not.

Table 7 presents results for each of the two sub-periods separately. Again, we find no
evidence that financial constraints explain the sensitivity of investment to cash flow. In both sub-
periods, the firms that we classify as NFC every year and as never constrained have a significantly
higher investment-cash flow sensitivity than the other groups of firms. Furthermore, in the 1978-
1984 period where we are more certain of our classifications, the sensitivity declines monotonicaily

with the extent to which we classify firms as constrained.

5.2 Alternative Definitions of Financially Constrained Status

Given the results in the previous section, some readers may be concerned that we have
misclassified firms by using qualitative data or by basing firm financial status on an overly long --
seven to fifteen year -- period. To address these concemns, we report the results of grouping firms
based on quantitative / objective data and based on annual financial status.

In regressions (1) - (3) of table 8, we present estimates of the investment-cash flow
sensitivities for (I) the 25% of sample firms whose interest coverage never drops below 2.5 and (ii)
firms whose dividends are never restricted over the entire sample period. Given the two severe
recessions over the sample period, these criteria should identify firms that were relatively
financially healthy. The investment-cash flow sensitivity for the 13 firms whose coverage never
drops below 2.5 is significantly greater at 0.673 than the sensitivity of 0.395 for the entire sample.

The investment-cash flow sensitivity for the 17 firms whose dividends are never restricted at 0.435
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also exceeds the sensitivity for the entire sample, although not significantly.

In regressions (4) - (6), we split the sample into sub-periods as we did in table 6. We
present estimates of the investment-cash flow sensitivities for (I) the 25% of firm-sub-periods
whose interest coverage never drops below 4.5 in the sub-period; and (ii) firms whose dividends
are never restricted over the sub-period. The patterns are qualitatively similar and quantitatively
stronger than those for the entire sample period. The investment-cash flow sensitivity for the 21
firms whose coverage never drops below 4.5 in a sub-period is a remarkably high 0.801. We
should point out that the median interest coverage for firms rated BBB by Standard & Poor's in
1979-1981 was 3.82; the median for f:mns rated A was 6.56. In other words, these firms are not
likely to have faced particularly high costs of external finance in absolute terms in the sub-periods.
More importantly, in relative terms, it is virtually certain that they faced lower costs of external
finance than the other firms in our sample, and, yet, show a higher investment-cash flow
sensitivity.

In table 9, we present differential estimates of the investment-cash flow sensitivities by
interacting cash flow with annual measures of financial constraint status.'? First, we interact cash
flow with dummy variables for our annual classifications of financial constraint status. The base or
uninteracted coefficient corresponds to the NFC firm-years -- firm-years we classify as not
financially constrained. The regression in column (1) interacts the end-of-the-year classification
while the regression in column (2) interacts the beginning-of-year classification with that year's
cash flow. We report both because we classify firms using the end-of-year financial statements.
The results are, again, qualitatively identical to the results in the previous sections. The
investment-cash flow sensitivity declines with our qualitative measure of financial constraint.

In regression (3), we interact cash flow with a dummy variable that equals one if debt
covenants restrict the firm from paying dividends in a firm-year. It seems reasonable to assume

that such firms are more financially constrained than firms not restricted from paying dividends.

2 Qur results are qualitatively identical when we also include dummy variables for the intercept
term.
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Again, we find that the investment-cash flow sensitivity is significantly lower, not higher, for firms
restricted from paying dividends. We obtain virtually identical results (which, therefore, we do not
report) when we use the lagged value of the dummy variable.

Finally, in regression (4) we interact cash flow with a dummy variable that equals one
for firm-years in which our slack variable -- the sum of cash and unused lines of credit as a fraction
of capital -- is in the lowest quartile of firm-years. The low slack cutoff is 28% of beginning-of-
year capital (net property, plant, and equipment). Our results are not sensitive to this cutoff. It
seems reasonable to assume that firms with less slack are more financially constrained than firms
with more slack. Again, we find that-the investment-cash flow sensitivity is lower, not higher, for
firms with low slack. Again, we obtain virtually identical results when we use the lagged value of
the dummy variable.

Overall, then, we observe the same pattern as in the previous section using quantitative
measures of financial constraints and using our qualitative measure of financial constraints over

shorter periods.

53 Alternative Specifications.

We considered, but do not report, a number of alternative specifications of our basic
regressions. (1) We removed Q as an independent variable leaving cash flow as the only
independent variable. (2) We added the ratio of sales to capital as an independent variable with Q
and cash flow to capital. (3) We included two lags of cash flow and Q as independent variables.
(4) To reduce the influence of outliers, we: (I) winsorized investment, cash flow, and Q; (ii)
deflated investment and cash flow by total assets rather than capital; and (iii) eliminated
observations with negative cash flow. (5) We ran regressions for each firm individually. (6) We
checked whether the results hold if we exclude any particular firm from the sample. Our results are

qualitatively and statistically identical under all of these alternatives.
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6. Discussion of the results.

Our results indicate that a high sensitivity of investment to cash flow is not associated
with financially constrained firms. This contrasts with the results in FHP (1988) and many
subsequent papers. Firms that appear less constrained exhibit a higher sensitivity than those that
manifest clear signs of being constrained. Given the controversial nature of our findings, it is
important to explore whether our results capture general features of the relationship between

corporate investment and cash flow or, instead, are specific to the sample or the techniques we use.

6.1. Mismeasureme;lt of financial constraint status?

The simplest (and easiest to dismiss) explanation of our results is that we rely on highly
subjective or arbitrary indicators of financial constraints, while the rest of the literature uses more
objective criteria. We regard this criticism as totally unfounded for at least three reasons.

First, we obtain qualitatively similar results using a series of objective criteria, like
minimum coverage and amount of earnings unrestricted for dividends.

Second, our relative ranking is not at all arbitrary. There is no doubt that a firm like
Hewlett Packard (see quote at the beginning of the paper) is less constrained than a firm like Cordis
in 1975:

“In order to conserve capital, construction in the proposed plant in Miami Lakes was

suspended in December. It is anticipated that work will resume as soon as suitable

financing is available.” 1975 Annual Report.
Moreover, all the quantitative indicators reported in Table 3 support our classification scheme.

Finally, the theoretical foundations for some of the criteria used in previous work are
arguably more arbitrary than our classification scheme. The most popular criterion (FHP, Bond
and Meghir [1994}, Calomiris and Hubbard [1995], and Kashyap, Hubbard and Withed [1995]) is
based on dividend payout. Unfortunately, corporate finance theory suggests that firms should not
pay any dividends at all in the presence of taxes. Furthermore, most of the existing theories of why
dividends are paid (Bhattacharya [1979], Miller and Rock [1985]), explain their temporal pattern,

but are silent on their average level. Although it is reasonable to assume that firms that pay more
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dividends are less likely to be constrained, at the current stage of the theoretical literature this

assumption is debatable.

6.2 Mismeasurement of investment?

Although we use the definition of investment that is standard in the literature
(COMPUSTAT variable 128), it is possible that this definition is incorrect. For example, a number
of the firms in our sample have large research and development programs, and a few of the sample
firms make acquisitions (although FHP note that they eliminated firms from their sample that made
large acquisitions).

We account for these possibilities by estimating our basic regressions in four different
ways. First, we use a different definition of capital expenditures -- COMPUSTAT variable 30 --
that includes increases in property, plant, and equipment from acquisitions that use purchase
accounting. Second, we calculate investment as the change in net property, plant, and equipment.
Third, we calculate investment as the change in net property, plant, and equipment adding back
depreciation. Fourth, we define investment as the sum of capital expenditures and research and
development. All four adjustments yield results that are qualitatively and statistically identical to
our basic results.

In conclusion, there is little doubt that the less constrained firms in our sample have a
higher investment-cash flow sensitivity. We have established, therefore, that it is inappropriate in
our sample to use a differential investment-cash flow sensitivity as evidence that a firm or group of

firms is financially constrained. The question, then, becomes how general this result is.

6.3. Cash flow as a proxy for investment opportunities?

A different explanation for our results is that our sorting criterion is correlated with the
mismeasurement of Q. This criticism is not specific to our paper, but was in fact first raised in the
discussion of FHP by Poterba (1988) and explored further in Gilchrist and Himmelberg (1994).

Splitting a sample to disentangle the effects of mismeasurement of Q from the effects of liquidity
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constraints is valid only if the sorting criterion is correlated with the true unobservable variable
(financial constraint status), but uncorrelated with the error (the extent to which cash flow is a
proxy for the mismeasurement of Q). This, of course, is the standard requirement for a valid
instrumental variable. We believe our research design is less subject to this criticism because our
classification scheme, based on direct observation, will more accurately measure the unobservable
variable. Nevertheless, it is important to explore this issue empirically.

One strategy to reduce the potential spurious correlation induced by mismeasurement of
Q consists of eliminating the observations that have the most extreme growth in sales or
investment. There are two reasons wl;y the mismeasurement problem might be correlated with a
firm's growth rate. First, evidence from the accounting literature is consistent with the
informational content of earnings differing across companies. In particular, eamings (and
correspondingly cash flow) convey more information for young, growing companies, than for large
and established ones. (See Collins and Kothari [1989].)

Second, the papers in this literature typically deflate all the variables by the value of
capital (net property, plant, and equipment) at the beginning of the fiscal year. This method
provides consistent estimates if all variables are recorded at short intervals or if there is no growth.
In practice, however, neither of the two assumptions is satisfied. Variables are recorded at annual
intervals and companies grow substantially over the sample period -- a median of 18% per year for
our sample. If both investment and cash flow grow at a rate similar to the growth rate of sales, then
part of the co-movement of investment and cash flow may be due to a scale factor. This effect
would bias the estimates of the investment-cash flow sensitivity toward one, particularly in firms
with higher annual growth rates.

To account for this possibility, we estimate regressions that eliminate or downweight
observations with high growth rates. The first four columns of table 10 report the results of
regressions that exclude firm-years with more than 30% sales growth (the upper quartile). When
we eliminate these observations, the median rate of sales growth for the constrained, possibly

constrained, and not constrained firms is essentially equal (between 11% and 12%). The
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investment cash-flow sensitivities decline substantially. Nevertheless, the pattern across the three
groups of firms remains qualitatively the same, and the difference in sensitivities is still statistically
significant. The second four columns of table 10 report qualitatively similar results when we
eliminate firm-years in which net property, plant, and equipment more than doubled." Finally, we
obtain qualitatively and statistically similar results (in unreported regressions) when we apply a
robust estimation technique that downweights outliers.'*

These results indicate that FHP’s overall finding (across dividend payout classes) are at
least partially driven by extreme observations. Eliminating or downweighting the high growth
firm-years reduces the estimated inve;tment cash flow sensitivity of the entire low dividend payout
sample to between 0.20 and 0.25. This is effectively identical to the estimate of 0.23 obtained by
FHP for their unconstrained, high payout firms. These are the observations for which cash flow is
more likely to be correlated with the mismeasurement of Q. This, in turn, implies that other studies
that sort firms into subsamples with differential outliers in growth rates -- for example, splits on
size and dividend payout ratios -- may be biased toward finding a difference in coefficients on cash
flow.

In contrast, the high growth firm-years do not explain the cross-sectional results we

obtain.

6.4. Euler equation techniques?
One additional way to address the mismeasurement of Q is to use the Euler equation
approach. See Whited (1992), Bond and Meghir (1994), and Hubbard, Kashyap and Whited

(1995). This approach directly tests the first order conditions of an intertemporal maximization

¥ Following a suggestion of David Scharfstein, we investigated all the observations where property
plant and equipment more than doubled in a single year. In most of these cases the increase in
investment appears to have been driven by a sudden surge in both the demand for the firm's product
and firm profits.

" This method, implemented by STATA, performs an initial screening to eliminate gross outliers

prior to caiculate starting values and then performs, as suggested by Li (1985), Huber iterations
followed by biweight iterations. The results are available upon request.
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problem and, thus, does not require the measurement of Q. It is typically implemented by
imposing an exogenous constraint on external finance and testing whether that constraint is binding
for a particular group of firms.

The Euler equation tests tend to detect the presence of financial constraints in the same
type of low dividend firms we study. This is puzzling given our finding that most of the low
dividend firms have access to internal or external finance and, therefore, do not face an explicit
limit or constraint.  Nevertheless, we explore the robustness of our results to the Euler equation
tests by following the approach used by Bond and Meghir (1994) who explicitly model the wedge
between internal and external finance. Their empirical implementation involves regressing
investment on lagged investment and its square, sales, cash flow, and debt squared, and testing
whether the coefficient on cash flow is different across firms with different dividend policies.
When we implement this approach, we obtain qualitatively identical results to those from our basic
specification. Contrary to the results in Bond and Meghir, the firms we identify as least

constrained exhibit the highest coefficients.

6.5 The sensitivity does not increase monotonically with financial constraints?

Our results raise serious doubts about the ability of the most widely used splitting
criteria to properly distinguish between the informational content of cash flow and its effect in
alleviating financial constraints. The question remains whether other more sophisticated splitting
criteria can do so. The ability of any such criterion to do so, however, relies upon the assumption -
- implict in most of the existing empirical literature -- that the investment-cash flow sensitivity
increases monotonically with financial constraints.

Although typically ignored, there are at least three reasons why firms that are more
constrained might exhibit particularly low sensitivities making the relationship non-monotonic.
First, the sensitivities will not be monotonic if (I) our financially constrained firms are, in fact,
financially distressed; and (ii) our financially unconstrained firms are, in fact, constrained. Second,

an intertemporal model that incorporates a form of precautionary savings can generate such a
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pattern. Finally, a non-monotonic pattern of sensitivities will arise if the costs of modifying
planned capital expenditures in response to a cash flow shock are high. In what follows, we
explore whether any of these can explain our cross-sectional results.

Before proceeding, however, we should stress that the first of these alternatives has
different implications from the other two. If the non-monotonicity is limited to financially
distressed firms, it is potentially legitimate to use the investment-cash flow sensitivity as a measure
of financial constraints provided that financially distressed firms are eliminated from the sample.
In the other two cases, the problem is much more pervasive and, therefore, much more difficult, if

not impossible to overcome.

6.5.1.  Financially constrained equals financially distressed?

It is plausible that financially distressed firms will exhibit low investment-cash flow
sensitivities. For example, an insolvent firm might be forced by its creditors to use additional cash
flow to repay debt rather than for capital expenditures. This necessarily will reduce the sensitivity
of investment to cash flow. This would explain our results if the firms we classify as constrained
and possibly constrained are, in fact, financially distressed, and the firms we classify as
unconstrained are, in fact, constrained.

Tables 3 and 11 refute this argument. Table 3 presents firm characteristics by firm-year
financial status; table 11 presents firm characteristics by overall sample financial status. First, the
bottom of table 3 indicates that firms increase their debt, rather than repay it in the years we
classify them as possibly, likely, or definitely constrained. Second, although one might argue that
the definitely constrained firm-years are distressed (median interest coverage of 1.09), table 3
shows that it is probably not the case for the likely constrained firm-years (median interest
coverage of 2.84) and definitely not the case for the possibly constrained firm-years (median
interest coverage of 4.20). Third, table 11 shows that over the entire sample period, firms we
classify as possibly constrained are approximately as healthy as firms we classify as never

constrained. Finally, it is unreasonable to describe the likely constrained firms as distressed over
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the entire sample period (median interest coverage of 4.84), despite the fact that they are less
healthy overall than the other two groups. In fact, FHP intended to eliminate distressed firms

because they explicitly excluded firms with overall negative real sales growth from their sample.

6.5.2.  Intertemporal constraints versus contemporaneous constraints?

Although it is understood in theory that an intertemporal model can generate non-
monotonic investment-cash flow sensitivities, most empirical implementations have ignored this
possibility. According to such a model, when firms that are very constrained generate additional
cash flow, they may decide to hoard it for precautionary reasons rather than invest it. When firms
are constrained, but have less urgent precautionary needs, they channel most of the additional cash
flow to investment. Finally, when firms are totally unconstrained, investment will be unresponsive
to additional cash flow.

Gross (1995) presents a model which generates this behavior. His simulations indicate
that the investment-cash flow sensitivity will decrease as firms become less constrained except for
firms that are the most financially distressed. Because the simulations and sensitivities reflect firm-
years, the same firm can be in different circumstances over time with very different sensitivities
from year to year.

Although we think that the intertemporal model has some strong positives and should be
given more attention in future empirical work, there are several ways in which the intertemporal
model is not consistent with our results. First, the intertemporal model implies that completely
unconstrained firm-years will show a sensitivity that is close to zero. In contrast, the sensitivity for
our least constrained (NFC) firm-years in regression (1) of table 9 is approximately 0.40. This is
difficult to reconcile with the fact that the NFC firm-years appear as healthy financially as the
unconstrained firms in FHP which show a low sensitivity.

Second, regression (2) in table 9 indicates that the investment cash flow sensitivities of
firms that were likely constrained or constrained in the previous year are essentially zero. This is

surprising given that cash flow recovers substantially -- from 0.24 to 0.34 (of beginning of year
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capital) for likely constrained firms and from -0.20 to 0.26 for constrained firms. In other words,
firms that were constrained in the previous year are much less constrained in the following year,
yet have low investment-cash flow sensitivities.

Finally, our basic results for overall financial constraint status seem at odds with Gross’
intertemporal model. The intertemporal model implies that the overall sensitivities will be
weighted averages of the firm-year sensitivities. The overall sensitivity of the possibly constrained
firms, therefore, should roughly equal that of the unconstrained firms because the results in table 5
classify firms as possibly constrained even if those firms were unconstrained over most of the

sample period.

6.5.3.  Anadjustment-cost explanation.

A final reason why the investment-cash flow sensitivity might be a misleading indicator
of financial constraints is that it ignores a firm’s cost of modifying planned capital expenditures in
response to a cash flow shock. For example, when a firm experiences a cash flow drop and
becomes constrained, it may be unable to reduce capital expenditures immediately to the new
desired level if adjustment costs are high. For instance, this would be the case for a firm that was
in the middle of building a new factory. If the cash flow of that constrained firm then rebounds, the
firm will increase investment, but by less than it would have if it had not been forced to continue
investing when it was constrained -- i.e., completing the factory. This pattern will reduce the
measured investment-cash flow sensitivity for constrained firms. Firms that are never constrained
will never find themselves in this situation.

Consistent with this explanation, firms invest a median of 236% of their cash flow in
capital expenditures in constrained and likely constrained firm-years; in the following firm-years,
the same firms invest a median of 106%. In contrast, in not constrained and likely not constrained
firm-years, firms invest a median of 82% of their cash flow in capital expenditures; in the
following year, the same firms invest a median of 84%.

The possibly constrained firm-years, however, are problematic. Possibly constrained
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firm-years fall in between, with firms investing a median of 124% of their cash flow in capital
expenditures; in the following year, the same firms invest a median of 98%. It is difficult to
reconcile this pattern with the fact that we find the lowest investment-cash flow sensitivity for

firms classified as possibly constrained over the entire period.

Although the last two arguments -- that the investment-cash flow sensitivity does not
increase monotonically with financial constraints —- do not completely explain our cross-sectional
results, they make some progress in doing so. There is no reason to believe that these arguments
are specific to our sample. They cast ‘additional doubt, therefore, on the use of the investment-cash

flow sensitivity as evidence of financial constraints in any sample.

7. Implications and conclusions.

Our findings have several implications:

First, the results indicate that a greater sensitivity of investment to cash flow does not
provide reliable evidence of a larger differential cost between internal and external finance.
Sorting by dividend payout ratios has the effect of grouping together firms in very different
financial positions.” In our low dividend payout sample, we find that it is the least constrained
firms that exhibit the highest investment-cash flow sensitivity and drive the differences in
sensitivity across groups. The differential sensitivities appear to be partially driven by differences
in growth rates across groups. We suspect this problem is particularly acute in those papers that
use size or the dividend payout ratio as a sorting criterion. Even controlling for differences in the
extent to which cash flow proxies for investment opportunities, our findings cast doubts on the
monotonicity of the investment-cash flow sensitivity with financial constraints. Both of these

findings, call into question previous work that uses differential sensitivities across groups to

15 Jappelli et al. (1995) obtain a similar resuit for the consumption literature. They use survey
data to identify the real financial status of consumers and find that more than 40 percent of the
individuals classified as constrained by sorting on wealth are, in fact, unconstrained.
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identify the presence of financial constraints.

Second, while we think that some combination of the adjustment cost and intertemporal
models can explain why our constrained firms have a low investment-cash flow sensitivity, we do
not have a complete understanding of why the investment-cash flow sensitivity is so high for our
unconstrained firms. Even when we eliminate observations where cash flow is most likely to proxy
for investment opportunities, we still find that unconstrained firms have a high sensitivity.

The high investment-cash flow sensitivities appear to be driven by managers choosing
to rely primarily on internal cash flow to invest despite the availability of additional low cost funds.
The most financially successful and léast constrained firms in our sample appear to follow this rule
and, therefore, exhibit a high investment-cash flow sensitivity. The key question -- that we cannot
answer with certainty -- is whether those least constrained firms are unconstrained in an absolute
sense. The answer to this question leads to very different interpretations of this result.

If our least constrained firms are, indeed, unconstrained in an absolute sense, their
investment / financing policies can be interpreted as the irrational or overly risk averse choices of
self-interested managers. They also can be interpreted as the outcome of a behavioral rule in which
some firms invest only when they are generating cash. A firm might follow such a rule if its
managers are overly thrifty, “depression babies,” who will invest only under such favorable
circumstances.

Alternatively, if the least constrained firms are constrained in some intertemporal sense,
then their investment / financing policies can be interpreted as the value maximizing choice of
managers based on the potential costs of becoming financially constrained in the future. Note,
however, this interpretation implies that some firms that choose conservative financial policies --
low debt with high cash balances -- and appear contemporaneously unconstrained are, in fact, at
least as constrained as firms that do not. Accepting such a qualification further cails into question
those studies that use a priori criteria based on financial policies to identify financially constrained
firms.

It seems important that future work attempt to distinguish among these explanations
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because of their disparate policy implications for institutional and incentive design. For example,
if the source of self-restraint is the optimal response to the possibility of future constraints, then the
constant presence of financial intermediaries that can alleviate future information problems would
reduce this sensitivity. Altermnatively, if the source of self-restraint is excessive risk aversion or a
behavioral rule, then the sensitivity can potentially be reduced by changes in management
compensation schemes.

Third, independent of which of these explanations hold, our results suggest that policies
designed to make credit more available in recessions will not lead to increased investment by firms
with the highest investment-cash ﬂo“; sensitivity. These firms reduce their investment in response
to poor cash flow despite the current availability of internal and external funds.

The fourth and final implication of our paper is a methodological one. Our research
design and results point out what we think is a weakness in existing research as well as an

opportunity for future research. A great deal can be learned through more direct observation.
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Appendin
Linancial status by Hiem-year. by sub-period, and by enlire period

Distribution of financial constrainis by year for 49 Jow -dividend lioms from Fazzari. Hubbard. and Petersen (1988), henceforth FIIP (1988). from 1970 and 1984. Firm financial
constraint status for each year arce not financialy constrained (N1'C). likely not inancially constrained (LNEC), possibly financially constrained (PFC), likely financially
constrained (1.1°C), and financially constrained (1°C). For sob-perinds and entire period: firms are NEC if firms are not financially constrained (NFC) every year; firms are NC if

" finns are not or likely not financially constrained (NFC nr LNFCYevery year: PEC if firms are possibly financially constrained (PFC) in some year; and FC if firms are tikely or
definitely Ninancially constrained (1.1C or £C) in some year

Company 1970 1971 1972 1973 1974 1978 1978 1977 1978 1979 1900 1981 1982 1983 1984 im 1984 1984
NEC NEFC NEC NFC NEC NEC NFC NFC NFC NFC NEC LNFC  LNFC  LNFC  LNFC  NFC NC NC
OWG INFC  LNFC  INFC  INFC  LNFC LNFC  LNFC  LNFC  NFC NC NFC NFC NEC NFC NEC NC NEC NC
Digital Equipment INFC  LNFC  LNFC  INFC  NFC NEC NEC NFC NFC e NEC NEC NEC NFC NFC NC NEC NC
Fhike LNFC  NFC LNFC  LNFC  INFC  LNFC  LNFC  (NFC  NFC NEC LNFC  LNFC  NFC NFC NFC NC NC NC
Forest Lubs NFC NFC LNFC  NFC NEC NFC NFC NFC LNFC  LNFC  NFC NFC LNFC  NFC NEC NC NC NC
NFC NFC NEC NFC NFC LNFC  NFC NFC NFC NEC NEC NFC LWFC  LNFC  NFC NC NC NC
Helone Curta LNFC  NFC NEC NEC INFC  NFC NEC NEC NEC NEC NEC NFC LNFC  LNFC  LNFC  NC NC NC
Hewlett Pachard INFC  LNFC  LNFC  LNFC  LNFC  NFC NFC NFC NEC NEC NFC NFC NFC NEC NFC NC NFC NC
Woquois Brends LNFC  NFC NFC NEC NFC LNFC  NFC NEC NEC NFC NEC INC  NFC NEC NFC NC NC NC
James River NEC NFC NEC LNFC  MC NEC NEC NEC NEC NFC NFC NFC NEC NC NFC NC
Netional Semconducior  NFC MC NFC NFC NFC NFC NFC NFC NEC NEC LNFC  LNFC  LNFC  NFC LNFC  NFC NC NC
Scientific Atlanta LNFC  LNFC  LNFC  LNFC  LMC  NFC INFC  NFC NEC NEFC NEC NFC NEFC NFC NEC NC NEC NC
NFC NEC NFC NEC NFC LNFC  LNEC  LNFC  NFC NFC NEC LNEC  LNFC  NFC NFC NC NC NC
Tharmo Elacion NEC NFC NEFC LNFC  LNFC  LNFC  NFC NFC NEC LNFC  NFC NEC NFC NFC NEC NC NC NC
Trico LNFC  LNFC  LNFC  LNFC  INFC  LNFC  NFC NFC NEC NFC NFC NFC NFC NEC NFC NC NEC NC
Wang Labs NEC NFC LNFC  NFC NFC INFC  NFC NEC NEC NFC NEC NEC NEC NEC NEC NC NEC NC
LNFC  NFC NFC LNFC  NFC LNFC  INFC  NFC NEC LNFC  NFC NFC NEC NEC NEC NC NC NC
Cameron kon Works NEC NFC NFC NEC NFC NEC NEC NEC NEC NEC NFC NEC NEC NEC NFC NFC NEC NEC
Data General NFC NFC NFC NEC NFC NFC NFC NC NEC NFC NFC NFC NFC NFC NEC NFC NEC NFC
Coachmen LNFC  INFC  LNFC  INFC  i{NFC  NFC NFC NFC NFC PFC LNFC  LNFC  NFC NFC NEC NC PFC PFC
Coherend LNFC  LNFC  LNFC  LNFC  LMFC  PFC LNFC  PFC LNFC  LNFC  PFC LNFC  LNFC  NFC NFC PFC PfC PFC
Commodore it PFC PEC LNFC  LNFC  LNFC  LNFC  NFC NFC NFC NFC NFC PFC NC PFC
Mucor PFC PFC NEFC NFC NC NEFC NEC LNFC  LNFC  LNFC  NFC NEC NFC NEC NFC PFC NC PFC
Planironics NEC NFC NFC NFC NFC NEC NFC NFC LNFC  LNFC  NFC NFC NEC PFC LNFC  NFC PfC PFC
Teradyne NEC NEC NEC NFC PFC NEC INFC  LNFC  LNFC  NFC NEC NEC NEC NEC NFC PFC NC PFC
Verniiron PFC PfC NEC NEC NEC LNFC  NFC NFC NEC NFC NFC NEC NFC NFC NEC PFC NEC PFC
Whitehad NEC NFC NFC NEC NFC LNFC  LNFC  LNFC  NFC PFC LNFC  NFC NFC NEC NFC NC PfC PFC
Adams Russel LNFC  LNFC  PFC LNFC  INFC  LNFC  LNFC  NFC NFC NFC NFC NFC NEC LNFC  LFC PFC FC FC
Arwiog Devioes PFC PFC PFC LNFC  LFC PFC LNFC  NFC NFC NEC LNFC  NFC NEC NFC NEC FC NC FC
Apphied Magrencs LNFC  LNFC  LNFC  NFC LFC PFC PFC FC LNFC  LNFC  NFC NEC NEC NEC LNFC  FC NC FC
fC LFC LFC PFC INC  NFC NFC LNFC  LNFC  NFC NEC NEC NEC NFC NEC FC NC FC
Champion Home Budders  NFC LNFC  NFC PFC FC PFC FC FC LFC 17 LFC NFC NEC NEC NFC FC FC FC
C LNFC  LNFC  NFC PFC PFC PFC LNFC  FC FC PFC NFC NFC NFC LFC LFC FC FC FC
Compugraphe LNFC  LNFC  LNFC  LNFC  LNFC  LNFC  NFC NEC NFC NEC PFC FC NEC NFC NEC NC FC FC
Control Dsla LNFC  LFC LNFC  LNFC  LFC LNFC  LNFC  NFC NEC NEC NEC NFC NFC NFC LNFC  FC NC FC
Cords LNFC  PFC LNEC  LNFC  LFC FC FC LNFC  LNFC N C ILNFC  LNFC  LNFC  LNFC  LNFC  FC NC FC
Galveston Housion LNFC  PFC LFC LNFC  LNFC  LNFC  NFC NFC NFC PFC LNFC  NFC LNFC  LNFC  LFC FC FC FC
Gerber Sciantfic PFC NEC LNFC  LNFC FC (174 LNFC  NFC NFC PFC NEC LNFC  NFC NEC NEC FC PEC FC
Hesalon: NEC NEC NEC NEC NFC NEC LFC FC NEC NEC NEC NEC LNFC  LNFC  LNFC  FC NC FC
It Rechkfier LNFC  PFC PFC LNFC  NFC LNFC  NFC NFC NFC NFC NFC LNFC  LFC LNFC  NFC PFC FC FC
Katy Inde PFC LNFC  NFC NEC PfC FC LFC PFC PFC LNFC  NKC NEC NEC NFC LNFC  FC PEC FC
Mohawh Data Scences  NFC LNFC  PFC FC FC LFC LNFC  LNFC  NFC NEC NEC PfC PFC LFC FC FC FC fC
PFC INFC  LNFC  LNFC  LFC LFC LNFC  LNFC  NFC NFC NEC NFC LNEC  LNFC  (NFC  FC NC fc
Recogntion Equpment  LNFC  LNFC NFC FC LFC LNFC  LNFC  LNFC  LNFC  INFC  NFC PfC FC LNFC  LNFC FC FC FC
Rockeor NFC LFC LFC LNFC LNFC LNFC INFC NFC NFC NFC NFC NFC NFC LNFC NFC FC NC FC
R PFC PFC PFC LNFC  PFC LFC NFC LNFC  NFC LNFC  LNFC  PFC LNFC  INFC  NFC FC PFC FC
SC) Systems LFC LFC PFC LFC 1FC INFC  LNFC  LNFC  LNFC  NFC NFC NEC NEC NEC NFC FC NC FC
Tyson Foods INFC  PFC LNFC  LNFC  LFC LNFC  NFC NEFC LNFC  |NFC  LNFC  NFC NFC NFC NFC FC NC (15
US Surgeat FC LFC LFC LFC PFC PFC NEC NEC LNFC  INFC  LNFC  NFC NFC NFC NEC FC NC FC



Table |

Comparison of regression of investment on cash flow and Q with Fazzari, Hubbard. and Petersen resuits

Regression of investment on cash flow and Q for 49 tow-dividend firms from Fazzari, Hubbard, and Petersen (1988), henceforth FHP (1988), from 1970 and
1984 compared to estimates in FIIP  Invesiment is capital expenditures (COMPUSTAT item 128). Cash flow equals the sum of earnings before extraordinary
items (COMPUSTAT item |8) and depreciation (COMPUSTAT item 14). Investment and cash flow are deflated by beginning of year capital (K, ,) which we
define as net property, plant. and equipment (COMPUSTAT item 8). Q equals the market value of assets divided by the book value of assets (COMPUSTAT
item 6). Market value of asscts equals the book value of assets plus the market value of common stock less the sum of the book value of common stock
(COMPUSTAT item 6) and balance sheet deferred taxes (COMPUSTAT item 74). Ali regressions include firm fixed effects and year effects. Standard errors

are in brackets.

This Paper FHP
1970-84 1970-84 1970-84

CF,/K,, 0395 0500 0.461
[0.026])  [0.023]  [0.027)

Q. 0.039 0.0008
(0.005] [0.0004]

Adj. R? 0.584 0548 0.46

N obs. 719 719 NA.

This Paper
1970-79

0477
[0.035]

0.030
(0.006)

0.649

476

FHP
1970-75

0.670
[0.044)

-0.0010
[0.0004]

0.55

N.A.



Table 2
Summary of annual financial constraint status

Distribution of financial constraints by year for 49 low-dividend firms from Fazzari, Hubbard, and Petersen (1988), henceforth FHP (1988), from 1970 and
1984. Firm financial constraint status for each year are not financially constrained (NFC), likely not financially constrained (LNFC), possibly financially
constrained (PFC). likcly Tinancially constrained (LFC). and financially constrained (FC).

NFC LNFC PFC LFC FC NFC + LNFC PFC + LFC + FC
Likely Not Possibly, Likely,

Not Not Possibly Likely Definitely or Likely Not or Definitely
Financially Financially Financially Financially Financially Financially Financially
Constrained Constrained Constrained Constrained Constrained Constrained Constrained

1970 34.0% 44.7% 14.9% 2.1% 4.3% 78.7% 21.3%

1971 383 340 17.0 10.7 0.0 723 27.7

1972 438 354 12.5 83 0.0 792 20.8

1973 396 458 6.3 42 4.2 854 14.6

1974 36.7 28.6 12.2 16.3 6.1 65.3 34.7

1975 30.6 429 14.3 82 4.1 73.5 26.5

1976 51.0 388 20 4.1 4.1 89.8 10.2

1977 59.2 28.6 4.1 0.0 82 87.8 12.2

1978 67.3 26.5 20 20 20 93.8 6.2

1979 612 26.5 10.2 2.0 0.0 87.8 12.2

1980 73.5 204 4.1 20 0.0 93.9 6.1

1981 71.4 204 6.1 0.0 20 91.8 82

1982 69.4 24.5 20 20 20 93.9 6.1

1983 69.4 245 20 4.1 0.0 93.9 6.1

1984 69.4 224 0.0 6.1 20 91.8 82

Total 54.5 309 7.3 4.8 2.6 853 147



Table 3

y statistics for firm ct istics by yearly fi status
Distribution of fi ial variables by annual fi ial int status for 49 jow-dividend firms from FHP (1988) from 1970 and 1984. Firm
financial constraint status for each year are not financially constrained (NFC), likely not financially constrained (LNFC), possibly financially
constrained (PFC), likely financially constrained (LFC), and financially constrained (FC). Each entry reports the median. mean. 10th
percentile, 90th percentile, and number of observations. Investment (L), cash flow, q, and capital (K, ) are defined in table 1. Acquisiti
(Acqs.) equals the value of purchase and pooling acquisitions. Interest coverage is the ratio of eamings before interest, taxes. and depreciation
(EBITDA) to interest expense. Debt is the sum of the book value short-term and long-term debt. Total capital is the sum of debt, the book
value of preferred stock, and the book value of common equity. Free divs. is the amount of retained eamings that arc not restricted from being
paid out as dividends. Cash is cash and marketable securities. Unused line, is the amount of unused line of credit at the end of vear t. Slack is
the sum of cash and unused line. Change in debt is the change in the sum of the book value of short-term and long-term debt. Equity issue is
the sum of the equity issued to the public and to acquisition targets.

NFC LNFC PFC LFC FC All
Likely Possibly Likely Firm-Years
Not Fin. Not Fin. Fin, Fin. Fin.
Constr. Constr. Constr. Constr. Constr.
A, lnvestment, Cash Flow, Growth
L/KN, 0.368 0324 0.359 0.273 0.243 0.348
0.461 0413 0.450 0.350 0313 0.436
0.159 0.159 0.122 0.073 0.068 0.127
0.831 0.831 0.824 0.909 0.544 0.810
393 221 52 34 19 719
Cash Flow, /K, 0.506 0350 0313 0.243 0.020 042
0614 0435 0.366 0.191 -0.047 0.508
0209 0.104 -0.125 -0.126 -0.436 0122
1.075 0.871 1.084 0.528 0.366 1.007
393 21 52 M4 19 719
{Cash Flow, - 1.}/ K, 0.110 0.026 -0.026 -0.071 -0.198 0.051
0.155 0.022 -0.085 -0.159 -0.360 0.069
-0.180 -0.316 0474 -0.642 -0.788 -0.285
0.503 0323 0420 0.141 -0.076 0.442
393 1 52 34 19 719
Q. 1.313 1171 1.159 1.096 1.082 1.231
1.647 1.542 1312 1.527 1.402 1.580
0.809 0.755 0.793 0.734 0.795 0.785
2.781 27199 1.934 2.659 1.789 2.749
393 22} 52 34 19 719
Fraciion Firms with 0.244 0.244 0.154 0.176 0.000 0.228
Acquisitions in Year, 393 221 52 M 19 719
Acgs, /K, 0.000 0.000 0.000 0.000 0.000 0.000
0122 0.159 0.063 0.023 0.000 0.121
0.000 0.000 0.000 0.000 0.000 0.000
0.287 0.300 0.044 0.029 0.000 0.252
388 217 52 34 19 710
Sakes Graw iy 0211 0.150 0123 0.136 0.008 0.180
0226 0.165 0.097 0.113 0.049 0.188
0.021 -0.071 -0.136 -0.145 0275 -0.051
0484 0385 0319 0.338 0.305 0.452
393 21 52 34 19 719
Inventon Growih 0199 0117 0.143 0.063 -0.064 0.154
0218 0.160 0.133 0.049 -0.013 0.179
-0.073 0.175 -0.056 -0.499 -0.487 -0.135
0545 0475 0376 0.562 0.543 0512

393 221 52 34 19 719



Table 3 (continued)

NFC LNFC PFC LFC FC All
Likely Possibly Likely Firm-Years
Not Fin. Not Fin. Fin. Fin. Fin.
Constr. Constr. Constr. Constr. Constr.
Interest 7.971 5.886 4.203 2.836 1.093 6.406
Coverage, 18.026 11.777 4.745 3.455 1.650 14.023
2.746 1.608 0.000 0.666 0.000 1.707
46.722 23.605 9.598 6.960 3.827 33.325
393 21 52 34 19 719
Debt, to Total 0.296 0.351 0.431 0.54) 0.565 0.349
Capital, 0.293 0.352 0.454 0.573 0.621 0.344
0.051 0117 0.258 0.316 0.361 0.075
0.526 0.585 0.689 0.791 0912 0.585
393 21 52 34 19 719
Dividends, / K, 0.000 0.000 0.000 0.000 0.000 0.000
0.015 0.006 0.006 0.002 0.001 0011
0.000 0.000 0.000 0.000 0.000 0.000
0.046 0.023 0.028 0.028 0.007 0.037
393 221 52 34 19 719
Fraction of Years 0.061 0276 0.462 0.686 0.789 0206
Dividends Restricted 393 221 52 34 19 79
Free Divs.,/ K, 0.208 0.013 0.000 0.000 0.000 0.101
0.334 0.139 0.043 0.019 0.000 0.229
0.004 0.000 0.000 0.000 0.000 0.000
0.740 0.430 0.078 0.089 0.000 0.634
247 129 34 29 15 454
Cash,/ K. 0331 0.150 0.150 0.077 0.085 0.168
0.726 0.253 0.263 0.156 0.139 0.364
0.050 0.034 0.041 0.029 0.016 0.033
1276 0.596 0.721 0.389 0.292 0.784
393 221 52 34 19 719
Unused Line, > 0 0.723 0.652 0.654 0.529 0.579 0.683
393 221 52 34 19 719
Unused Line, / 0.270 0.178 0.136 0.043 0.072 0.203
| 0.523 0313 0.291 0.151 0.159 0415
0.000 0.000 0.000 0.000 0.000 0.000
1.097 0.733 0.900 0449 0.900 0979
393 221 52 34 19 719
Stack, + N, 0725 0.420 0.344 0.211 0.229 0.557
. 1.249 0.566 0.449 0374 0.320 0919
0217 0.118 0.059 0.044 0.001 0.126
2039 1.129 0.923 0.721 1.065 1.679
393 221 52 34 19 719
Ch Debt ' N, 0.048 0.048 0153 0272 0017 0.062
0.168 0.157 0405 0473 0012 0.191
-0.304 -0.354 -0.470 0414 -0.546 -0.354
0.718 0.760 0.983 1.581 0.974 0797
393 221 52 34 19 9
Equity Issue, / K, 0.000 0.000 0.000 0.000 0.000 0.000
0224 0.149 0.042 0.020 0.046 0.177
0.000 0.00 0.00 0.000 0.000 0.000
0.634 0.419 0.044 0.000 0.256 0455

3713 193 38 31 16 651



Table 4
Ordered logits for predictability of financial constraint status

Ordered logits for the determination of annual financial constraint status for 49 low-dividend firms from FHP
(1988) from 1970 and 1984. Financial constraint status for each year is ordered from not financially constrained
(NFC), likely not financially constrained (LNFC), possibly financially constrained (PFC), likely financially
constrained (LFC), to financially constrained (FC). Variable definitions arc in tables | and 3. Standard ervors are in
brackets.

Dependent Variable is Financial Constraint Status

Cash flow, /K, -0.886 -1.164 -0.688 -0.839
[0.230] [0.256] [0.222] [0.235]
Q, 0.276 0.370
[0.080] [0.087]
Debt / Total Capital, 2.071 2.251 1.825 1.938
[0.470] [0.480) [0.464) [0.471]
Dividends, / K., -23.039 -21.787 -22.551 -20.409
[5.949] [6.134] [5.905) [6.043]
Dividends Restricted (Y=1, N=0) 1.496 1.365 1.472 1.294
[0.213] [0.224) [0.213) [0.222)
Unrestricted Ret. Earnings /K.,  -1.897 -1.936 -1.896 -1.956
[0.497) [0.513] [0.499] [0.513]
Cash, / K, -1.704 -1.590 -1.675 -1.567
[0.311] [0.323] [0.311) [0.320]
Unused line of credit > 0 -0.711 -0.547 -0.758 -0.511
[0.176] [0.207] [0.175) [0.206]
_cutl -0.252 0.608 -0.693 0.119
[0.312] [0.480] [0.285] [0.462)
_cut2 1.973 2.928 1.510 2413
[0.328]) [0.499] [0.298) [0.478)
_cut3 2.987 3.988 2.501 3.433
[0.353] [0.518] [0.320]) [0.494)
_cuid 4.307 5.353 3.790 4,736
[0.413] [0.562] [0.378] [0.532]
Year dummies No Yes No Yes

Log Likelihood -645.0 -627.0 -650.6 -635.7

Pseudo-R* 0.201 0.223 0.194 0213



Table 5
Regression of investment on cash flow and Q by financially constrained status over entire sample period

Regression of investment on cash flow and Q for 49 low-dividend firms from FHP (1988) from 1970 and 1984. Variables are defined in table |. Regressions
are estimated for total sample and by financially constrained status where 19 firms are never financially constrained over the entire period (NFC or LNFC in
every year), 8 firms are possibly financially constrained at some time (PFC in some year), and 22 firms are likely financially constrained at some time in the
period (LFC or FC). Overall status is based on firm financial constraint status for each year of not financially constrained (NFC), likely not financially
constrained (LNFC), possibly financially constrained (PFC), likely financially constrained (LFC), and financially constrained (FC). All regressions include firm
fixed effects and year effects. Standard errors are in brackets.

All Firms Firms Firms Firms Firms
Firms Never Possibly Likely Never / Possibly Possibly / Likely
Constrained Constrained Constrained Constrained Constrained
N=49 N=19 N=8 N=22 N=27 ' N=30
CF./K,,; 0.395 0.702 0.180 0.340 0.439 0.250
10.026] [0.041) [0.060} 10.042} [0.035] [0.032)
Q. 0.039 0.009 0.016 0.070 0.033 0.059
[0.005] [0.006) [0.049] [0.018] {0.006) [0.017)
Adj. R? 0.584 0.793 0.240 0410 0.655 0.358

N obs. 79 279 113 327 392 440



Tahle 6

Regression of investment on cash flow and Q by financially constrained status in two sub-periods treating finn-sub-periods as different firms

Regression of insestment on cash flow and Q for 49 low-dividend firms from FHP (1988) from 1970 and 1984. Variables are defined in table 1. Sample is
divided into two sub-periods. 1970-1977 and 1978-1984. Firm financial constraint status is determined within each sub-period. 57 firm-sub-periods are never
financially constrained (NFC or LNFC every year), 14 firm-sub-periods are possibly financially constrained (PFC in some year), 27 firm-sub-periods are likely
financially constrained (LFC or FC in some year), and 15 firm-sub-periods are NFC every year. Overall sub-period status is based on firm financial constraint
status for each year of not financially constrained (NFC), likely not financially constrained (LNFC), possibly financially constrained (PFC), likely financially
constrained (LLFC), and financially constrained (FC). Regressions include firm fixed effects for each sub-period, resulting in up to 98 firm-period fixed effects,
and year effects. Standard errors are in brackets.

All
Firms

N=98
CF,/K,, 0436
{0.028]

Q. 0.033
{0.005]

Adj. R? 0.604

N obs. 719

Firms Firms
Never Possibly
Constrained Constrained
N=57 N=14

0.680 0.259
[0.041) [0.067]
0010 0.081
{0.006] {0.059]
0.721 0.402

416 98

Firms
Likely
Constrained
N=27

0.274
[0.050)

0.048
[0.023]

0.391

205

Firms

Never / Possibly
Constrained
N=71

0.523
[0.034]

0.025
(0.006)

0.661

514

Firms

Possibly / Likely
Constrained
N=41

0.262
[0.037]

0.054
(0.021]

0.402

303

Firms

NFC

Every Year
N=15

0.779
[0.084]

0.002
(0.009]

0.837

110



Table 7
Regression of investment on cash flow and Q by financially constrained status over 1970-1977 and 1978-1984

Regression of investment on cash ffow and Q for 49 low-dividend firms from FHP (1988) from 1970 and 1984. Variables are defined in table I. Sample is divided into two sub-
periods, 1970-1977 and 1978-1984. Firm financial constraint status is determined within each sub-period. 57 firm-sub-periods are never financially constrained (NFC or LNFC
every year). 14 firm-sub-periods are possibly financially constrained (PFC in some year), 27 firm-sub-periods are likely financially constrained (LFC or FC in some year), and 1§
firm-sub-periods are NFC' every year. Overall sub-period status is based on firm financial constraint status for cach year of not financially constrained (NFC), likely not
financially constraincd (I.NFC). possibly fi ially ¢ ined (PFC), likely financially constrained (LFC), and financially constrained (FC). Regressions include firm fixed
effects for each sub-period. Standard ervors are in brackets.

1970 - 1977
All Firms Firms Firms Firms Firms Firms
Firms Never Possibly Likely Never / Possibly  Possibly / Likely NFC
Constrained Constrained Constrained C ined C ined | Every Year
N=49 N=23 N=7 N=19 N=30 N=19 N=§
CF /K, 0505 0.746 0.247 0.364 0.553 0.306 0.783
10.037] {0.051) 10.086) [0.069) [0.045) (0.049] {0.142)
Q.. 0.03s 0.006 0.027 0.025 0.023 0.029 0.002
{0.017] [0.007} 10.082) [0.023) [0.007) 0.022] {0.015)
Adj. R? 0.696 0.827 0.38t 0.454 0.755 0.446 0.832
N obs. 3718 179 50 149 229 199 40
1978 - 1984
Al Firms Firms Firms Firms Firms Firms
Firms Never Possibly Likely Never/ Possibly ~ Possibly / Likely NFC
Constrained Constrained Constrained Constrained Constrained Every Year
N=49 N=34 N=17 N=8 N=41 N=15 N=10
CF,/K,, 0.326 0.57 0272 0.141 0.470 0.160 0.800
[0.044) [0.069) {0.152) [0.061] [0.058) {0.053] {0.126]
Q 0.054 -0.019 0.154 0413 0.007 0.272 -0.054
[0.026} [0.028) {0.088) [0.084) [0.027] [0.073} [0.047)
R? 0.392 0.467 0.422 0.459 0.439 0.402 0.703

N obs. 341 237 48 56 285 104 70



Table 8

Regression of invesiment on cash flow and Q by other measure of financially constrained status over entire sample period and entire sub-period

Regression of investment on cash flow and Q for 49 low-dividend firms from FHP (1988) from 1970 and 1984. Variables are defined in tables 1 and 3.
Regressions (1) - (1) are estimated for total sample and by (i) whether firms ever had interest coverage below 2.5; and (ii) firms that are not explicitly restricted
from paying dividends over the entire sample period. Interest coverage is the ratio of EBITDA to interest expense. Regressions (4) - (6) are estimated using
firm financial status over sample sub-perieds 1970-1977 and 1978-1984. Regressions (1) - (3) include firm fixed effects and year effects. Regressions (4) - (6)
include firm fixed cifects for each sub-period, resulting in up to 98 firm-period fixed effects, and year effects. Standard errors are in brackets.

)
Al
Firms

N=49

CF,/K,, 0.395
(0.026]

Q. 0.039
(0.005]

Adj. R? 0.584

N obs. 719

(2)

Firms that

never have
coverage below

2.5 from 1970-1984
N=13

0673
10.056)

0011
10.008)

0.756

19t

3)

Firms that
never have
restricted
dividends
N=17

0.435
10.042)

0.035
{0.007)

0.674

247

@

Ali Firms
Sub-periods
1970-77 and
1978-84
N=98

0436
[0.028)

0.033
(0.005]

0.604

79

(5)

Firms that

never have
coverage below
4.5 in sub-period
N=25

0.801
[0.062]

-0.003
[0.008]

0.772

189

(6)

Firms that never
have restricted
dividends

in sub-period
N=56

0.499
[0.038)

0.027
{0.006]

0.715

402



Table 9
Regression of investment on cash flow and Q by annual financial constraint status, restricied dividend status, and low cash and unused line of credit status

Regression of investment on cash flow, Q, and cash flow interacted with financially constrained status, restricted dividend status, and low cash and unused line of credit status for
49 low-dividend firms from FI{P (1988) from 1970 and 1984. Variables are defined in tables | and 3. Firm financial constraint status for cach year are not financially
constrained (NFC), likely not linancially constrained (LNFC), possibly fi ially ined (PFC), likely financially constrained (LFC), and financially constrained (FC). The
non-interacted cash flow variable represents years in which firms are not financially constrained. Regression (1) uses financial constraint status at the end of the fiscal year; (2)
uses financial constraint status at the beginning of the fiscal year. Regression (3) interacts cash flow with a dummy variable that equals one if a firm's covenants restrict it from
paying dividends. Regression (4) interacts cash flow with a dummy variable that equals one if a firm's slack is in the lowest quartile of firm-years (less than 0.28 of net property,
plant, and equipment). Slack is the sum of cash and unused line of credit. Regressions include firm fixed effects. Standard errors are in brackets.

Interact Annual Interact Annual Interact Annual
Financial Constraint Restricted Dividend Status Low Slack
Status Status
Year, Year,
) ) (¢))] [C}] :
CF, /K, 0.389 0.407 CF,/K,, 0.414 CF,/K,, 0.410
10.029} 10.029) 10.027) [0.026]
CF,/K,, 0.102 0.012 CF,/K,, 0.126 CF,/K,, -0.094
x LNFC 10.036] {0.035) x Restricted [0.051) x Low Slack [0.054)
Dividends
CF,/K,, -0.027 -0.238
x PFC [0.060]) {0.056)
CF, /K, -0.183 -0.382
x LFC [0.115) [0.086]
CF,/K,, -0.261 -0.395
x FC [0.167) [0.161]
Q. 0.039 0.041 0.037 0.038
[0.005) [0.011) [0.005] (0.005)
Adj. R? 0.591 0.505 0.586 0574

N obs. 719 674 719 719



Table 10
Regression of investment on cash flow and Q by financially constrained status over entire period eliminating observations with high sales or investment growth.

Regression of investment on cash flow and Q for 49 low-dividend firms from FHP (1988) from 1970 and 1984. Variables are defined in table I. Regressions
are estimated for total sample and by financially constrained status where 19 firms are never financially constrained over the entire period (NFC or LNFC in
every year), 8 firms are possibly financially constrained at some time (PFC in some year), and 22 firms are likely financially constrained at some time in the
period (LFC or FC). Overall status is based on firm financial constraint status for each year of not financially constrained (NFC), likely not financially
constrained (LNFC), possibly financially constrained (PFC), likely financially constrained (LFC), and financially constrained (FC). All regressions include firm
fixed effects and year effects. Standard errors are in brackets.

No firm-years with more than 30% sales growth Neo firm-years with investment exceeding initial capital (K, )
All Firms Firms Firms Al Firms Firms Firms
Firms Never Possibly Likely Firms Never Possibly Likely
Constrained Constrained  Constrained Constrained Constrained Constrained

N=49 N=19 N=§ N=22 N=49 N=19 N=8 N=22

CF,/K,, 0.246 0.531 0.104 0.233 0.203 0.366 0.149 0.211
{0.050]  {0.124) [0.045) {0.058) [0.031]  [0.042) 10.046) 10.032)

Q.. 0.051 0.033 0.048 0.049 0.046 0.023 -0.001 0.067
[0.012) [0.014) {0.053) 10.024] [0.009] [0.010) [0.027] [0.013]

Adj. R? 0.328 0.502 0.155 0.270 0.449 0.597 0.252 0427

N obs. 535 201 79 255 679 263 109 307



Table 11
Median firm characteristics by financially constrained status in entire sampie period.

Median firm characteristics by overall financial constraint status for 49 low-dividend firms from FHP (1988) from
1970 and 1984. Overall status is based on firm financial constraint status for each year of not financially
constrained (NFC), likely not financially constrained (LNFC), possibly financially constrained (PFC), likely
financially constrained (LFC), and financially constrained (FC). For the entire period, 19 firms are never
financially constrained over the entire period (NFC or LNFC in every year), 8 firms are possibly financially
constrained at some time (PFC in some year), and 22 firms are likely financially constrained at some time in the
period (LFC or FC). Each entry reports the median and number of observations. Investment (1)), cash flow, g, and
capital (K,.,) are defined in table 1. Interest coverage is the ratio of earnings before interest, taxes, and depreciation
(EBITDA) to interest expense. Debt is the sum of the book value short-term and long-term debt. Total capital is the
sum of debt, the book value of preferred stock, and the book value of common equity. Free divs. is the amount of
retained earnings that are not restricted from being paid out as dividends. Cash is cash and marketable securities.
Unused line, is the amount of unused line of credit at the end of year t. Slack is the sum of cash and unused line.

Never Possibly Likely All

C ined  C incd C ined Firm-Years

N=279 N=113 N=327 N=719
A._Investment, Cash Flow, Growth
17K, 0348 0403 0337 0.348
Cash Fiow, /K, 0.451 0.517 0.364 0.421
(Cash Fiow, - 1} /K, 0.08] 0.142 0.001 0.051
Q 1.262 1.438 1.200 1231
Sales Growth, 0.194 0.176 0.172 0.120
B fi ial Poli
interest Coverage, 8.070 9928 4.842 6.406
Deby, to Total Capitai, 0.289 0.249 0.415 0.349
Fraction of Years

Dividends Restricted 0.115 0070 0.327 0.206

Free Divs., / K, 0.186 0315 0023 0.101
Cash, /K, 0.215 0.239 0.109 0.168
Linused Line, > 0 0.631 0.649 0.730 0.683

Unused Line / K 0.153 0.208 0.256



