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Abstract

This thesis attempts to investigate cash flow volatility on Chinese
listed firms. It mainly consists of three empirical chapters on
the relation between cash flow volatility and Chinese firms’

investment, debt maturity, cost of capital.

The first empirical chapter examines the relation between cash
flow volatility and investment by Chinese listed firms. I find
that, in China, cash flow volatility is negatively related to firms’
investment. This effect of cash flow volatility is obvious for
financially constrained firms. However, for financially uncon-
strained firms, the effects of cash flow volatility are relatively
less importance. I also find that the market-to-book ratio has
a greater impact on the sensitivity of investment to cash flow
volatility than other proxies of financial constraints. Finally,
financially constrained firms hold more cash to smooth cash
flow, while financially unconstrained firms do not increase cash

holdings when they experience high cash flow volatility.

The second empirical chapter examines the relation between
cash flow volatility and the debt maturity of Chinese listed firms.
The findings of this chapter show that cash flow volatility does

not affect the debt maturity of Chinese firms. As the dependent



variables are proportional or fractional variables, I introduce
two kinds of fractional response models. The first follows the
Papke and Wooldridge| (1993)), while the second is an extension
of the fractional response model proposed by |Wooldridge et al.
(2011). For the robustness tests, I use the Tobit model, OLS
and the Fixed Effects model to estimate the specification. All
the results demonstrate that cash flow volatility does not affect

the debt maturity of listed Chinese manufacturing firms.

The last empirical chapter investigates the impact of cash flow
volatility on the cost of capital in China, distinguishing between
the cost of debt and the cost of equity. Four methods are
introduced to measure the cost of capital. The industry method
(Gebhardt et all 2001)), the PEG ratio (price-earnings ratio
divided by short-term earnings growth rate) proposed by (Easton),
2004)), and the average of these two methods (PEG ratio and
industry method) are used to measure the cost of equity. The
measure for the cost of debt is based on the method in|Chen and
Zhu| (2013)). To estimate the models, I use two different methods:
Fama-Macbeth adjusted using a Newey-West procedure and OLS
(clustering by firms). The empirical results show that cash flow
volatility increases the cost of equity in China, while the cost of
debt is not affected by the volatility of cash flow. The reason for
the cost of debt not being affected by cash flow volatility is due
to the immature bond market in China. Finally, this chapter
finds that while state ownership decreases the cost of debt, it

does not affect the cost of equity.
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Chapter 1

Introduction

1.1 Motivations

Cash flow volatility measures the stability of cash flow, which implies that
firms with high cash flow volatility are more likely to experience cash
flow shortages in the future. In their seminal paper, Minton and Schrand
(1999) show that low cash flow may throw budgets into disarray, delay debt
repayment or defer capital expenditure. The main findings in the Minton and
Schrand| (1999)’s study are: cash flow volatility increases the cost of external
funds, and lowers firms’ investment and their leverage ratio. However, the
impact of cash flow volatility is not the same for all firms. Firms with low
cash flow have a lower ability to pay interest; and consequently these firms
experience more obstacles in obtaining external funds. Firms with high
cash flow or firms which can easily obtain external funds are less affected
by cash flow volatility. Minton and Schrand| (1999) find that large firms

and firms with better S&P bond rating, lower total equity-price risk and

1



1.1. MOTIVATIONS

lower cost of accessing equity capital show lower sensitivity of investment
to cash flow volatility. This means that financially constrained firms (firms
with higher cost of external funds) are more sensitive to cash flow volatility.
Similarly, Dudley and James (2015) find that cash flow volatility decreases
the debt ratio, and this impact of cash flow volatility is more pronounced
for the financially constrained firms. High cash flow volatility means high
cost of external funds. Therefore, firms need to smooth their cash flow when
they suffer high cash flow volatility. They have two ways to smooth cash
flow: decreasing investment (Minton and Schrand, [1999) and issuing more
debts. [Keefe and Yaghoubi| (2016)) find high cash flow volatility firms hold

more short-term debt).

The existing literature mainly focuses on US data and very few papers
examine the impact of cash flow volatility in China. China is the second
largest economy in the world; the Shanghai Stock Exchange and the Shen-
zhen Stock Exchange are the fourth and eighth largest stock exchange in
the world, respectively. At the same time, despite being the third largest
bond market in the world, the Chinese bond market is quite immature.
Governmental institutions issue most of the bonds, and the majority of the
government-issued bonds are sold to the state-owned commercial banks in
China. Given the different institutional settings in the US and China, cash
flow volatility may have different impacts on the activities of firms located in
the two countries. This is probably one reason for the divergence of results
in the empirical literature so far. On the one hand, some studies using
Chinese data find results contrasting those obtained by studies employing
US data. For instance, Deng et al.| (2013)) find that cash flow volatility does

not affect the investment of Chinese listed firms, while Chen| (2004) shows



1.1. MOTIVATIONS

that earnings volatility does not affect the leverage ratio of Chinese firms.
These findings contrast the results in |[Minton and Schrand| (1999)) and [Keefe
and Yaghoubi| (2016) which use US firm level data. On the other hand,
Ying and Zhengfei| (2006)) find that earnings smoothness is an important
factor on the cost of capital in China, which is consistent with Minton and

Schrand| (1999)).

There are two main motivations of this thesis: firstly, cash flow volatility is
an important proxy for firms’ financial health. To some extent, cash flow
volatility can proxy the expected future cash flow of the firms. The firms
with high cash flow volatility are more likely to cut their investment in
the future because of potential cash flow shortfall. Moreover, since cash
flow volatility increases the cost of obtaining external funds, these firms
have to spend more to obtain external funds to cover their future activities.
Secondly, the Chinese capital market is underdeveloped. Chinese firms face
stronger financial constraints than US firms. When Chinese firms experience
high cash flow volatility they have more difficulty in raising external funds
to smooth their cash flow or cover their investment. To some extent, cash
flow volatility may be more important for Chinese firms than for US firms.
Nonetheless, very few papers study the impacts of cash flow volatility on
Chinese firms. This thesis sheds some light on how cash flow volatility

affects Chinese firms.



1.2. RESEARCH QUESTIONS AND EMPIRICAL FINDINGS

1.2 Research questions and Empirical find-

ings

My research focuses on the impacts of cash flow volatility on Chinese listed
manufacturing firms. This thesis comprises three related but independent

empirical analyses on this topic.

The first empirical chapter investigates whether cash flow volatility affects
the investment behaviour of Chinese listed firms. I follow the specification of
Minton and Schrand| (1999) and add the lag of cash flow volatility. Method-
ologically, I use the Generalized Method of Moments (GMM) procedure to
estimate the dynamic investment model. My results show that cash flow
volatility lowers Chinese firms’ investment. To test whether the impacts of
cash flow volatility are different for the financially constrained and financially
unconstrained firms, I split the firms into two groups (financially constrained
firms and financially unconstrained firms) on the basis of firms’ size, age,
level of cash flow and debt ratio. I find that the financially constrained firms
are affected by cash flow volatility, while the financially unconstrained firms
are less or not affected by cash flow volatility. Finally, in order to test how
cah flow volatility affects firms’ investment, I follow the method of [Han and
Qiu/ (2007)), and find that cash flow volatility increases the cash holdings of
firms. After spitting the firms into two groups: financially constrained and
financially unconstrained firms, I find cash flow volatility increases the cash
holding of financially constrained firms , while does not affect financially

unconstrained firms.

The second empirical chapter aims to find whether Chinese listed firms hold



1.2. RESEARCH QUESTIONS AND EMPIRICAL FINDINGS

more short-term debt to smooth their cash flow when cash flow volatility is
high. In this chapter, I choose two proxies for cash flow volatility. One is
the standard deviation of the last rolling five years cash flow, the other is
the method of De Veirman and Levin (2012). As the dependent variable is
a fractional variable bounded between one and zero, I use the Fractional
Response Models of [Papke and Wooldridge| (1993) and [Wooldridge et al.
(2011)) in this empirical chapter. The results show that cash flow volatility
does not affect the debt maturity of Chinese listed firms. I also spilt the
firms into two groups: financially constrained and financially unconstrained
firms, the results remain the same, the debt mature of Chinese listed firms
(both of financially constrianed and financially unconstrained firms) are not
affected by cash flow volatility. To prove the robustness of my results, 1
use the OLS, the Tobit and the Fixed Effects estimators, and the results
remain unaffected. The conclusion of my second empirical study is different
from the study of Keefe and Yaghoubi| (2016). This may be due to the fact
that the Chinese bond market is underdeveloped, most bonds issued by the
firms are sold to the major state-owned banks in China. Thereby, the debt
maturity of Chinese listed firms is affected by the percentage of state-owned

shares, not by cash flow volatility.

The third empirical chapter investigates how cash flow volatility affects
the cost of capital in China, distinguishing between the cost of equity and
the cost of debt. I use three methods to measure the cost of equity and
one method to measure the cost of debt. In this chapter, I use Fama-
Macbeth and OLS clustering by firms to estimate the specification. As
the Fama-Macbeth procedure does not consider the time effect, I use the

Fama-Macbeth adjusted using a Newey-West procedure in this chapter. My



1.3. POTENTIAL CONTRIBUTION

third empirical study finds that cash flow volatility increases the cost of
equity but does not affect the cost of debt in China. The reason why the
results of the cost of debt and the cost of equity are different may be due
to the immaturity of the bond market, while the equity market is relatively

developed in China.

The main findings of this thesis are: 1) cash flow volatility lowers investment
and increases the cost of equity in China. These results are in line with
findings for US firms. Additionally, I find that the impact of cash flow
volatility is more pronounced for financially constrained firms. When cash
flow volatility is high, Chinese listed firms have more difficulty in obtaining
external funds, and they have to cut their investment. 2) The cost of debt
and debt maturity are not affected by cash flow volatility; Chinese firms
cannot smooth their cash flow by holding more short-term debt. 3) Cash
flow volatility increases the cost of equity, but does not affect the cost of

debt in China.

1.3 Potential contribution

This thesis provides new insight into how cash flow volatility affects Chinese
listed manufacturing firms. My thesis contributes to the literature in the

following ways:

e The thesis complements the literature on the importance of cash flow
volatility for firms by examining data for Chinese firms. Most existing

studies examine data for the US. Due to the underdeveloped capital
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market, Chinese firms have a higher cost of external funds. Cash
flow volatility is an important proxy for internal funds and should
be more important for Chinese firms. This thesis attempts to help
Chinese firms to understand the importance of cash flow volatility,

and manage their cash flow volatility.

e The first empirical chapter considers the impact of financial constraints
on the sensitivity of investment to cash flow volatility. |Minton and
Schrand| (1999) find cash flow volatility lowers firms’ investment in US.
However, they do not consider the impacts of financial constraints.
This thesis attempts to find whether cash flow volatility affects finan-

cially constrained and financially unconstrained firms differently.

e The thesis contributes to the literature from a methodological point
of view as well by using more new approaches which have not been
employed in the previous studies of cash flow volatility. For instance,
in the second empirical chapter, the dependent variables are fractional
response variables which are bounded in the [0,1] interval, in addition,
contain a significant amount of observations at the boundary values of
one or zero. Linear estimation methods (e.g. OLS, Fixed Effects) may
produce predicted values that lie outside the unit internal. Non-linear
estimation methods (e.g. logit, probit) employ ad-hoc transformations
for observations at the boundaries and use restrictive distributional
assumptions. Therefore non-linear methods are not suitable when a
significant amount of observations is at boundaries. The Fractional
Response Model (FRM) of Papke and Wooldridge| (1993) is the ex-
tension of Generalised Linear Model (GLM), this method overcomes

the limitations of linear and non-linear estimation methods above. In



1.4. THESIS STRUCTURE

a recent paper, Papke and Wooldridge (2008) introduce Fractional
Response Model for panel data. To address the problem of fractional
response variables in my second empirical chapter, I employ the Frac-
tional Response Model (Papke and Wooldridge, [1993) and adjusted
Fractional Response Model (Papke and Wooldridge, 2008) to estimate
the regression. For the third empirical chapter, I use OLS clustering
by firms, Fama-Macbeth and Fama-Macbeth adjusted by using a
Newey-West procedure to estimate the regression. However the OLS
clustering by firms and the Fama-Macbeth do not treat data as panel
data. As the data of this chapter is panel data, I use the Newey-West
method for estimating standard errors modifies the Fama-Macbeth

for use in panel data.

1.4 Thesis structure

The remainder of the thesis proceeds as follows. In Chapter 2, I examine the
relation between cash flow volatility and investment in China. In Chapter
3, I examine the relation between cash flow volatility and debt maturity in
China. In Chapter 4, I examine the relation between cash flow volatility and
the cost of capital. In Chapter 5, I conclude the thesis. The further studies

about cash flow volatility in China are also illustrated in this chapter.



Chapter 2

Investment and cash flow

volatility

2.1 Introduction

Cash flow volatility is regarded as an important determinant of firms’
investments in the study by Minton and Schrand| (1999)). In their study,
they point out that, as explained below, in the US, cash flow volatility
decreases firms’ investments. It affects investment in two ways: firstly, cash
flow volatility can predict future cash flow, secondly, cash flow volatility

can affect the cost of external funds.

High cash flow volatility means the firms are more likely to experience
cash flow shortfall, and this shortfall will cause a cash flow shortage. To a
certain extent, cash flow volatility can proxy expected cash flow. |Lewellen

and Lewellen (2016) show that investment is strongly related to a firm’s
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expected cash flow. When firms experience high cash flow volatility, they
are more likely suffer lower cash flow in future. As a result, they will not
have sufficient internal funds to cover their investments. This is the first

way in which cash flow volatility can decrease investments by firms.

The higher probability of a cash flow shortfall is not the only way that high
cash flow volatility can affect the investment decisions. Cash flow volatility
can also affect the cost of external funds. Minton and Schrand| (1999) show
that cash flow volatility is positively related to cost of obtaining external
funds. Tang and Yan| (2010) find that cash flow volatility is a significant
explanatory factor for Credit Default Swap (CDS) spreads. Another study
of Douglas et al.| (2016)) states that cash flow volatility has strong effects on
bond yield spread. These papers indicate that cash flow volatility increases
the cost of raising funds from external source. This is the second aspect

that cash flow volatility can decrease investment.

As cash flow volatility proxy the firms’ expected cash flow, the methods have
been used to study the relation between cash flow and investment can also
be used in my study. Cash flow can affect the firms’ investments, and the
impact of cash flow is different for the financially constrained and financially
unconstrained firms. [Fazzari et al. (1988) split firms into groups based on the
several indexes (firms’ size, age, dividend ratio, or information on whether
they have access to commercial paper or/and a bond rating) of financial
constraints, and find that the sensitivity of investment to cash flow can be
used to measure financial constraints. However, Kaplan and Zingales (1997
reach the opposite conclusion when they used different proxies of financial
constraints (integrate the information for annual report and management

discussion of liquidity with quantitative data and with public news). Cash

10
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flow volatility is calculated on the basis of cash flow, therefore the impact
of cash flow volatility may differ for financially constrained and financially

unconstrained firms.

Most existing papers study the relation between cash flow volatility and
investment in the US. There are very few studies of cash flow volatility
in China. This chapter attempts to address this research gap. First,
this chapter uses the data of Chinese listed firms to ascertain whether
cash flow volatility can lower investment in China. Second, it splits firms
into various groups based on different measures of financial constraints to
determine whether this effect of cash flow volatility is different for financially
constrained and financially unconstrained firms. The results show that
financially constrained firms are affected by cash flow volatility, while the
financially unconstrained firms are not. Third, this chapter examines how
tangible assets affect the sensitivity of investment to cash flow volatility.
Finally, I find that cash flow volatility increase cash holdings of financially
constrained firms, while financial unconstrained firms’ cash holdings are not
affected by cash flow volatility. This explains one way in which cash flow
volatility affects investment, financially constrained firms hold more cash to

smooth cash flow when cash flow volatility is high.

This chapter contributes to the field of study in two ways: 1) It uses
data from Chinese listed manufacturing firms; no existing studies examine
the relationship between cash flow volatility and investments by Chinese
manufacturing firms. The results show that listed manufacturing firms
in China lower their investments when cash flow volatility is high. 2) It
also finds that financially constrained firms are more sensitive to cash flow

volatility.
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The rest of this chapter is organized as follows. Section 2 reviews the
previous literature. Section 3 describes the data, sample separation criteria
and methodology. Section 4 presents the results of how cash flow affects

investment and cash holdings in China, and section 5 concludes this chapter.

2.2 Literature review

Cash flow volatility measures the stability of cash flow, and can proxy the
expected future cash flow. The methods which have been used to study cash
flow can also been used in the studies of cash flow volatility. The literature
review has three subsections: the first is the relation between cash flow and
investment, and the second is the relation between cash flow volatility and

investment, and the last subsection is cash flow volatility in China.

2.2.1 Cash flow and investment

The sensitivity of investment to cash flow has been widely studied in previous
papers. It has been regarded as an indicator of the financial constraint
since the Fazzari et al.| (1988))’s (hereafter, FHP,1988). In their paper, they
find that firms with low dividend payout ratio (which are more likely to
face financial constraints) show high sensitivity of investment to cash flow.
On the other hand, Kaplan and Zingales (1997) (hereafter,KZ,1997) reach
the opposite conclusion when they reclassify the same sample (using KZ
index to measure the financial constraints) of FHP (1988). They point out
that the firms which appear to suffer more financial constraints show the

higher sensitivity of investment to cash flow than financially constrained.
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Gomes| (2001)) also shows that the sensitivity of investment to cash flow
is theoretically neither sufficient nor necessary to measure the financial

constraints of firms.

The different methods of measuring financial constraints may be one of the
reasons that have led to opposing conclusions. In examining the methods
(different criteria how to split the sample) in previous studies, it is not
difficult to ascertain which methods lead to the result of FHP (1988) and
which do not. On the one hand, most studies that they define financial
constraints using criteria such as payout ratio, firms’ age, size, etc., reach
the same conclusion of FHP (1988). These criteria are important proxies
for showing which firms are more susceptible to information asymmetry,
which means that young, small, low payout ratio firms have a higher cost
of accessing external funds. These criteria can be seen as a measure of
external financial constraints. On the other hand, the majority of studies
that classify firms on the basis of indicators such as liquidity, current ratio,
or coverage ratio, which are related to the level of internal funds available
to the firms, reach the same conclusion as K7 (1997). These indicators can

be defined as internal financial constraints.

In line with these categories, this chapter classifies financial constraints
into two kinds: internal (the level of internally generated funds available)
and external (difficulties in obtaining external funds) financial constraints.
Previous papers suggest that internal and external financial constraints
have differential impacts on the relation between investment and cash flow.
Cleary et al.| (2007) construct a model and present a U-shaped relation
between available internal funds and investment. They state that the

sensitivity of investment to cash flow is determined by two effects: the cost

13



2.2. LITERATURE REVIEW

effect and the revenue effect. The cost effect refers to the possibility that
considerable investment may lead to substantial borrowing, which means
high repayment costs and a high risk of default. The revenue effect refers to
the fact that considerable investment generates substantial revenue, which
this will lower the firm’s risk of default. The former effect suggests a positive
relation between cash flow and investment while the latter effect leads to
a negative relationship. The work of |Guariglia (2008) finds the similar
empirical results to those of |Cleary et al.| (2007))’s theoretical model. She
examines data from unquoted firms in UK and concludes that the relation
between cash flow and investment is also U-shaped. These papers prove,

reconciliation for FHP’s (1988) and KZ’s (1997) findings to some extent.

Sorting the sample based on the different periods will also produce different
results. A significant challenge to FHP’s (1988) work is the study of |(Chen
and Chen| (2012), they use the data from 1967 to 2006 in the US and divide
these data into 8 groups (five years data for each group) and conclude the
sensitivity of investment to cash flow has declined overtime significantly.
The result for 2002 to 2006 shows the sensitivity of investment to cash flow
is statistically and economically indistinguishable from zero. Hence, they
conclude that the sensitivity of investment to cash flow cannot be a good

measure of financial constraints.

However this is not the end of debate, the study of Lewellen and Lewellen
(2016) indicates that the sensitivity of investment to cash flow does not
disappear when they introduce a new measure of cash flow. They point
that the standard measure (income before extraordinary items plus depre-
ciation) has become substantially noisier over time as it reflects a variety

of noncash expense (deferred taxes, the unremitted portion of earnings
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in unconsolidated subsidiaries, losses from the sale of PP&E, and other
funds from operations identified standard cash flow). Therefore, they start
with standard measure but correct for the noncash items. They find the
sensitivity of investment to cash flow is still significant in their sample.
Lewellen and Lewellen| (2016|) show that the standard measure (the method
which has been used in the most of existing papers) is incorrect, because
it reflects a variety of non-cash expenses (asset write-downs and deferred
taxes) which have become more important in recent years. This explain
why the sensitivity of investment to cash flow disappear in recent year in
the study of |Chen and Chen| (2012). Lewellen and Lewellen| (2016) find
that, after controlling the market-to-book ratio, past returns, cash holdings,
and debt, the investment is more strongly related to a firm’s expected cash

flow.

Moshirian et al.| (2017) find another important reason that can explain the
disappearance of the sensitivity of investment to cash flow in the study of
Chen and Chen| (2012). Using the 41 countries from 1993 to 2013 period,
Moshirian et al.| (2017) find the asset tangibility affects the sensitivity of
investment to cash flow through two channels: investment intensity and
cash flow persistence. The first channel represents the interdependence of
physical investment and tangible capital. Manufacturing firms that have
higher proportion of tangible productive capital invest more intensively. The
US economy experienced a major transformation from traditional industries
to service-oriented and high-technology industries. This transformation
leads firms to invest in intangible capital to a greater extent and less
in tangible capital. Most manufacturing also engaged in research and

development (R&D), which changed their productive capital structure. For
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this reason, the role of tangible capital and investment has declined. Other
developed countries show similar patterns. However, developing countries
are structurally different. Their firms have more tangible assets and invest
more intensively. In their empirical study, Moshirian et al. (2017)) find that

the firms with more tangible asset spend more on investment.

The second channel is investment can generate the future income. To some
extent, investment can predict future cash flow. Riddick and Whited (2009)
find that firms with more predictable cash flow have a stronger incentive
to transfer liquid assets into more productive assets, that is, to invest.
Intangible assets encompass greater uncertainty than tangible assets. More
tangible asset structures support the persistence of cash flow, and a declining
share of tangible assets leads to the decline of the sensitivity of investment
to cash flow. Riddick and Whited (2009) conclude that the sensitivity of
investment to cash flow is non-existent in developed countries because they
use fewer tangible assets and adopt more intangible assets in production.
In contrast, firms in developing countries operate with more tangible assets,
and their sensitivity of investment to cash flow is non-diminishing. Overall,
Moshirian et al.| (2017) show that tangible assets both affect the information
content of cash flow and the rate of physical investment, and determine the

sensitivity of investment to cash flow.

Fazzari et al. (1988)) and (Chen and Chen| (2012) use the static model
in their studies, however most recent papers employ the dynamic model.
Gatchev et al| (2010) point out that static models of financial decision-
making produce inconsistent coefficient estimates, and that these models
cannot acknowledge that the interdependence of decision variables produces

inefficient estimates and provides an incomplete and potentially misleading
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view of financial behaviour. (Gatchev et al.| (2010)) employ a dynamic model to
examine whether firms are constrained from accessing capital markets. They
use nine variables in the dynamic model: capital expenditure, acquisitions,
asset sales, equity issues, share repurchases, dividends, change in long-term
debt, change in short-term debt, and change in cash flow. In order to
properly separate firms into the different groups, they introduce the method
of Shumway| (2001)’s bankruptcy probabilities to measure the financial
constraints. They also use other two criteria to sort the firms: KZ-index
and Z-score of (Cleary| (1999)). The conclusions of this study are as follows:
1) they do not find any evidence that firms invest sub-optimally because of
an inability to raise external capital; and 2) financing-cash sensitivities are
much larger than investment-cash flow sensitivities, regardless of financial

health.

2.2.2 Cash flow volatility and investment

Cash flow volatility is calculated on the basis of cash flow and measures the
stability of cash flow. Cash flow affects the investment of US firms, and cash
flow volatility may affect firms’ activities in a similar way. Some papers
have studied the relation between cash flow volatility and firms’ returns.
For example, Huang (2009) uses standard deviations of cash flow to book
equity and cash flow to sales to measure cash flow volatility. He concludes
that, historically, cash flow is negatively related to future returns, and that
this negative association is large, lasting up to five years in the US. Cash
flow volatility can also be used to predict returns; for instance, [Narayan and

Westerlund| (2014]) employ the data of New York Stock Exchange and find
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that cash flow volatility is better than cash flow when predicts the returns.
Minton et al.| (2002) use a model with and without cash flow volatility
to forecast future firm performance and show that the model with cash
flow volatility performs better. These results demonstrate that cash flow

volatility can actually affect firms’ future returns.

The sensitivity of investment to cash flow volatility has also been examined
in previous papers. When firms experience high cash flow volatility, they
are more likely to experience a cash flow shortfall. This shortfall may force
firms to forgo their investment. Minton and Schrand| (1999) employ data
from the US and studied the impact of cash flow volatility on investment.
In their paper, cash flow volatility is defined as the coefficient of variation of
operating cash flow over the previous six years. The coefficient of variation
is the standard deviation of operating cash flow scaled by the absolute
mean value over the same period. Minton and Schrand| (1999) point that
the high cash flow volatility will lower investment in capital expenditure,
R&D, and advertising. This means the firms prefer to forgo investment
when they need to use external capital market to cover cash flow shortfall.
Then Minton and Schrand| (1999)) examine the relation between cash flow
volatility and the cost of accessing the capital market. They state that cash
flow volatility does not only increase the likelihood that firms need to use
external funds, it also increases the cost of obtaining it. A more recent paper
by |O’Connor Keefe and Tate (2013) divide firms in US into two groups
(financially constrained and unconstrained firms) and analyse the impacts of
cash flow uncertainty on them. They follow De Veirman and Levin (2012)) to
construct a conditional volatility measure that is different from the |Minton

and Schrand| (1999)’s paper. They regress the growth of firm’s operating
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cash flow on the time, industry, size and related interactions, and then use
the residual to calculate cash flow volatility. |O’Connor Keefe and Tate
(2013) suggest that financially constrained firms will decrease investment
when they (1) suffer persistently high cash flow volatility, (2) experience
both high volatility and negative cash flow growth realisations, and (3) hold
low cash and experience both negative cash flow growth realisations and
high volatility. All of these effects are of minimal economic importance
or not found in financially unconstrained firms. Hence, whether firms are
financially constrained is the key element in studying the impact of cash
flow uncertainty on investment. If firms are financially unconstrained, cash

flow uncertainty might not affect the investment behaviour.

Cash flow volatility can increase the costs of external funds. This is perhaps
one of the reasons that cash flow volatility affects the firms’ investments.
Minton and Schrand| (1999) show the cash flow volatility increase the cost
of accessing the external capital market. Tang and Yan| (2010)) indicate
cash flow volatility can affect CDS spreads. Douglas et al.| (2016) point
out that cash flow volatility has strong effects on bond yield spread. All
three of these papers prove the that firms with higher cash flow volatility
will experience a higher cost for external funds. Due to this effect of cash
flow volatility, firms with greater cash flow volatility are more likely to
be financially constrained. This will cause firms with greater cash flow

volatility to reduce their investments.

Minton and Schrand| (1999) show that high cash flow volatility mean that
firms are more likely to experience a cash flow shortfall. In order to hedge
the risk of cash flow shortfall, the firms tend to hold more cash. Han and

Qiul (2007) prove that the firms increase their cash holdings in response to
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increases in cash flow volatility. This impact of cash flow volatility on firms’
cash holdings depends on the degree of financial constraints they experience.
This effect is insignificant for the financially unconstrained firms. Greater
current cash holdings mean that firms have less cash to invest; this may be
another reason why firms decrease investment when they experience high

cash flow volatility.

2.2.3 Cash flow volatility in China

Most of previous papers focus on the market in US, which has a developed
capital market; however, the capital market in China is less developed.
Hence, when firms in China experience great cash flow uncertainty, they
may perform differently because they are more likely to suffer the high cost
of obtaining outside funds. There are two main differences between these
two markets in this study: first, the Chinese capital market is immature, and
firms have more difficulty in raising external funds. Second, Chinese firms
have more tangible capital than firms in the US. Riddick and Whited| (2009)
show that the decline and disappearance of the sensitivity of investment to
cash flow is due to the declining share of the tangible assets. Investment
in China is more sensitive, as firms in developing countries have a greater
proportion of tangible assets. As cash flow volatility predicts future cash
flow, I expect that the sensitivity of investment to cash flow volatility will

be affected by the proportion of tangible assets.

Deng et al. (2013)) examine how cash flow uncertainty affects the invest-
ments and dividends of Chinese listed firms. They measure the cash flow

uncertainty in two ways: cash flow shortfall, which is calculated as the
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expected investment plus expected dividend, minus available cash flow (net
cash flow from operating activities); and the standard deviation of the
ratio of the previous five years scaled by lagged total assets. They divide
firms into groups on the basis of their levels of cash flow and cash flow
volatility. Their results show that the Chinese listed firms that experience
high cash flow volatility will neither cut their investments nor cut dividends.
Their results are the opposite of those from US markets. However, I find
there are some limitations to their study. First, they do not consider the
effects of financial constraints. As O’Connor Keefe and Tate (2013]) point
out, financially constrained firms will be affected by cash flow volatility
while financially unconstrained firms will not, and excluding the effects of
financial constraints will bias the results. The second limitation is that
Deng et al. (2013) employ the data from almost all Chinese listed firms;
however, firms in different sectors behave quite differently; hence, if I follow
the studies of Minton and Schrand (1999) and O’Connor Keefe and Tate
(2013), and select manufacturing firms, the results will also be different.
The last limitation is that Deng et al.| (2013)) use only a static model to

analyse the data and do not consider the problem of endogeneity.

Chen and Zhao| (2006) indicate that firms with higher market-to-book ratios
face lower debt financing costs, which also means that firms with a high
market-to-book ratio face fewer financial constraints. Two other studies
point out that the market-to-book ratio affects firms’ capital structure.
Baker and Wurgler| (2002) demonstrate a negative relation between market-
to-book ratio and firms’ debt ratio. |Liu/ (2009) documents that the historical
market-to-book value can affect firms’ leverage. These three papers assert

that the market-to-book ratio can affect the ability to raise funds from the
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external capital market. In this chapter, I also split the sample on the basis
of market-to-book ratio. The results are the same with other proxies for

financial constraints.

Overall, there appears to be evidence that cash flow volatility can decrease
firms’ investment in the US, and that the effects of cash flow will vary
according to the extent of financial constraints that firms face. The results
of this chapter show that cash flow volatility has a similar impact on firms’

investment in China.

2.3 Methodology and Data

2.3.1 Specifications and Methodology

Our main baseline specification is:

L, CF,;
= CLO+(11 bl + ao L +(ZgCFV%¢+CL4CONTROLS+€i,t (21)
Tt Tt Tit—

where I;; means the investment of firm 7 at year t, 7;,_; means total asset
of firm i at year t-1, C'F;; means the cash flow of firm i at year t, CFV,
represents the cash flow volatility of firm i at year t. The CONTROLS
means control variables in the baseline which contains: the MB ratio(the
ratio of market value to book value), sales growth, the percentage of state
owned shares, the interaction of time and industry dummy. I will estimate

this dynamic model for financially constrained and unconstrained firms
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receptively. The criteria of spitting the samples into financially constrained
and unconstrained firms have been presented in the sample separation

criteria section.

In order to test whether the negative cash flow can has an extra impact on
sensitivity of investment to cash flow volatility, the following specification

has been used:

Iy I CF;,
9 :b b El b 9
T 0T, T,

)
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(2.2)

buNEG * CFV;; + a,CONTROLS + €;4

where NEG [[] equal to 1 if the cash flow is negative.

I estimate the two models using a first difference generalized method of
moments (GMM) approach (Arellano and Bond| 1991), and using two
or more lags of each regressor as instruments. The interaction of time
and industry dummy are also included in the instruments matrix. In all
the specifications, the presence of nth-order correlation in the differenced
residuals are tested by m(n) test, which is asymptotically distributed as
a standard normal under the null of no nth-order serial correlation of
the differenced residuals. Due to the serial correlation of order n in the
differenced residuals, the instrument set should be restricted to lags n+1 and
deeper. The latter instruments are valid in the absence of serial correlation
of order n+1 in the difference residuals (Roodman, 2006). Meanwhile if our
model is correct, the variables in the instrument set need to be uncorrelated

with error term. Hansen test has been introduced to test the validity of

In order to get rid of the effects of financial distressed firms, I exclude the firms
which have two or more than two consecutive years negative cash flow
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instruments. Under the null hypothesis, the Hansen test for over-identifying
restrictions is asymptotically distributed as a x? with degrees of freedom

equal to number of instruments less than number of parameters.

Minton and Schrand| (1999) present that high cash flow volatility firms
are more likely to suffer from a cash flow shortfall, firms may forge their
investment because of this shortfall. In order to solve this problem, the
firms tend to hold more money to smooth the cash flow. [Han and Qiu
(2007)) point that there is a benefit of holding more cash: this can hedge for
the risk of future cash shortfalls. When they hold more money at present,
they will have more cash for future investment, but they have to forgo
some investment at present. Han and Qiul (2007) document that the firms
increase their cash holdings in response to increases in cash flow volatility.
And the cash holdings of financially constrained firms are more sensitive
to cash flow volatility. This means when firms experience a high cash flow
volatility, they will reserve more cash, this effect of cash flow volatility will
be more obvious for financial constrained firms. This can be one of the
reason that high cash flow volatility firms have lower level of investment. In
order to examine this in China, I follow the method of [Han and Qiu/ (2007)):

Cash; CF;,;_
Tﬂf’t =y + blcFV;’t71 + CQ Ti,t’tll

+e3SIZE; 1+ ceyMB;y
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Where Cash;; is firm i’s cash holdings (measured by the cash and cash
equivalent) at time t, T}, is firm i’s total asset at time t. Because the
cash holdings could be highly persistent, so I use one to three lag term of

cash holdings as explanatory variables. SIZE;,;_; is the lag of the natural
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logarithm of firm i’s total assets. LEV;;_ is the lag of leverage ratio of firm
i. M B, is the lag of MB ratio which is measured as the market-to-book
ratio for firm i at time t-1. Y; is the year dummy. V; is the firm specific effect
for firm i. I estimate this model for financially constrained and financially

unconstrained firms respectively.

2.3.2 Sample separation criteria

In order to test whether cash flow volatility has a differential impact on
the investment of different firms, I sort all the firms based on the degree of
financial constraints they face, and compare the coefficients of the different
groups. I use two kinds of financial constraints: internal and external. I use
the average level of cash flow as an indicator of internal financial constraints.
If firms have more cash flow, this means they have more internal funds,
which in turn means that they are more likely to have sufficient cash to
cover their investments. This proxy for internal financial constraint has also
been used in |Guariglial (2008). I have two groups: firms have high cash flow
and firms have low cash flow. Low (high) cash flow means that a firm’s
average cash flow is below (above) the 50th percentile of the distribution of

the cash flow belonging to the same industry in the same year.

The proxies for external financial constraints are the firms’ age, size, and
debt ratio. I have three kinds of debt ratio: the ratio of total debt to total
assets, the ratio of short-term debt to total assets, and the ratio of long-term

debt to total assets.

Firms’ size is one of the most widely used proxy variables for the level of

external financial constraints. Hovakimian and Titman (2006) document
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that there are three reasons that small firms to be more likely to be financial
constrained. First, empirical results show that the cost of new issues
decreases with the size of the issue. This results in small firms having
a higher cost of external funds. Second, small firms have less access to
external capital because of adverse selection problems. Third, large firms
can raise debt more easily than small firms because they are less prone
to bankruptcy. Firms’ age is similar to firms’ size. |Guariglia, (2008)) also
uses these two variables to proxy external financial constraints. A firm
is small (large) if its total assets are below (above) the 50th percentile of
the distribution of the total assets of all the firms belonging to the same
industry. A firm is young (old) if its age (in terms of the years it has been
listed) is below (above) the 50th percentile of the distribution of the age of

all firms belonging to the same industry.

With regard to Leverage, Lang et al.| (1996) argue that leverage can decrease
investment in a number of ways. First, it reduces the cash available for
investment. Second, Myers (1977) and |Jensen and Meckling| (1976)) show
that highly leveraged firms may face greater hurdles in accessing external
capital markets. To compare both effects separately I introduce three
measures of leverage: the ratio of total liabilities to total assets, the ratio
of short-term debt to total assets, and the ratio of long-term debt to total
assets. A low (high) leverage ratio means that a firm’s leverage ratio (the
ratio of total liabilities to total assets) is below (above) the 50th percentile
of the distribution of the leverage ratio belonging to the same industry and
same year. A low short-term (high short-term) debt ratio means that a
firm’s short-term debt ratio (the ratio of short-term debt to total assets) is

below (above) the 50th percentile of the distribution of the short-term debt

26



2.3. METHODOLOGY AND DATA

ratio belonging to the same industry and same year. A low long-term (high
long-term) debt ratio means that a firm’s long-term debt ratio (the ratio of
long-term debt to total assets) is below (above) the 50th percentile of the
distribution of the long-term debt ratio belonging to the same industry and

same year.

Having used these criteria above to spilt the sample, I also use market-to-
book ratio to spilt the sample. |Chen and Zhao| (2006) indicate that higher
market-to-book ratio firms face lower debt financing costs, which also means
that high market-to-book ratio firms face fewer financial constraints. A low
(high) market-to-book ratio means that a firm’s market-to-book ratio is
below (above) the 50th percentile of the distribution of the market-to-book
ratios of all firms belonging to the same industry. Then I also sort the firms
based on two criteria independently to check whether the market-to-book

ratio has an impact on the sensitivity of investment to cash flow volatility.

Finally, I use the ratio of fixed assets to total assets to split the firms. The
greater the tangible assets, the easier it is for firms to obtain the debt.
Tangible assets measure the financial constraints of firms. The expected
result is that firms with fewer tangible assets have higher sensitivity of
investment to cash flow volatility. However, Moshirian et al.| (2017) show
that declining shares of tangible assets can explain the disappearance of
the sensitivity of investment to cash flow in the study of |(Chen and Chen
(2012)). Therefore, the ratio of tangible assets have two different effects on
the sensitivity of investment to cash flow: one the the lower ratio of tangible
assets means the higher sensitivity of investment to cash flow, the other
is the lower ratio of tangible assets makes the sensitivity of investment to

cash flow disappear. Firms in China are different from those in the US,
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Chinese firms have a relatively high proportion of tangible assets than US
firms. This means sensitivity of investment to cash flow is more likely exists
in the Chinese market, and tangible assets may have differential effects on
the sensitivity of investment to cash flow or cash flow volatility in China.
In this chapter, I test whether the ratio of tangible assets can affect the

sensitivity of investment to cash flow volatility in China.

2.3.3 Data set

The sample employed in this chapter comprises data from Chinese listed
manufacturing firms from 2004 to 2013. All the data are collected from
the China Stock Market Accounting Research (CSMAR) database. Cash
flow statements in CSMAR are available from 1998 to 2013; however, I
use the last 5 years cash flow to calculate cash flow volatility, so cash flow
volatility is available from 2002 to 2013. As the first difference generalised
method of moments (GMM) is used, and considering that the twice or
more lagged terms are used as instruments, at least three consecutive cross-
sectional observations are required for each firm. Hence, the sample which
has been used to estimate the regression start from 2004. I also exclude
the observations of financially distressed firms in my sample (the firms
have two years’ consecutive negative cash flow). To control the potential
influence of outliers, all the variables are winsorized at 1% level in both tails

of distribution. After clearing the data, I have 3660 firm-year observations.

I calculate investment as cash payments for fixed assets, intangible assets,
and other long-term assets from the cash flow statement, minus cash receipts

from selling these assets scaled by the total assets. Cash flow volatility is the
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standard deviation of the last five years’ operating cash flow scaled by the
total assets. Market-to-book ratio and sales growth are introduced to proxy
the investment opportunity. State ownership is the percentage of the shares
owned by state. Due to the special institutional setting in China, ownership
is a very important factor for Chinese firms. However, from the data, I find
that the percentage of state-owned shares of Chinese manufacturing firms is
relatively low. The highest average percentage of state-owned shares is only
about 30%. Hence, I do not consider state ownership as a proxy for financial
constraints. To control the effects of ownership, I use the percentage of
state-owned shares as a control variable in our specification. Lastly, I use
an interaction of time dummy and an industry dummy to control for the
effects of time and industry (as I use first difference GMM to analyse the

data, I cannot control the industry dummy independently).

2.3.4 Summary statistics

Table[2.1)and Table report the descriptive statistics of the main variables
for the full sample and for the sub-groups. Column 1 in Panel A shows
that for the full sample of firms, cash flow volatility has a mean of 0.0542,
with standard deviation of 0.0277. Columns 2 to 5 refer to the sub-groups
based on the levels of cash flow and market-to-book ratios. Panel B and
Panel C refer to the sub-groups based on the proxies for external financial

constraints.

Firms with high level of cash flow invest (0.0657) more than the firms with
low level of cash flow (0.0386); however, cash flow volatility of these firms

is lower than cash flow volatility of firms with low cash flow (cash flow
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volatility is 0.0543 and 0.0556 for high and low cash flow firms). This means
that when firms experience the same level of cash flow volatility, those with
low cash flow have much lower investment than those with high cash flow. I
can assume that the investment of low cash flow firms will be more sensitive
to cash flow volatility. Columns 4 and 5 indicate that the firms with lower
market-to-book ratio invest more than firms with higher market-to-book
ratio (0.058 and 0.0487, respectively). However, the lower market-to-book
ratio firms have lower levels of cash flow volatility (0.0511 compared to

0.0577).

Examining Panel B and Panel C, I find a similar result to that of panel
A. T can find that the higher level of cash flow volatility, the lower the
investment. This is the same as Panel A, so I can expect that cash flow
volatility is negatively related to investment. The results of cash flow show
that the financially constrained firms (small, young, high leverage ratio
and high short-term debt ratio firms) have lower level of cash flow. The
market-to-book ratio are similar for the young (1.707) and old (1.609)
firms. Small firms’ market-to-book ratios is 2.087, which is muchhigher
than the market-to-book ratios of large firms (1.275). Comparing the data
descriptions of the debt ratio sub-groups, I find that firms with a higher debt
ratio (total, short-term, and long-term debt ratio) show much lower market-
to-book ratios. These findings are consistent with those of (Chen and Zhao
(2006). They argue that a higher market-to-book ratio means fewer financial
constraints. Panel A shows that there is not much difference between firms
with low cash flow and those with high cash flow as regards market-to-book
ratio (1.673 compared to 1.662). This may because the market-to-book ratio

matters more as regards the cost of external funds. Internally financially
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constrained firms and internally financially unconstrained firms have similar

market-to-book ratios.

2.3.5 Univariate correlation

Table reports the pairwise correlation coefficients. While the three
measures of cash flow volatility (CFV, CFV4 and CFV6) are strongly
positively correlated among each other. At the same time, investment (Int)
is negatively related to cash flow volatility (CFV, CFV4 and CFV6). These
results are consistent with the empirical results of this chapter: cash flow
volatility lower firms’ investment. As expected, firms’ total asset (TA), cash
flow (CF) and market-to-book ratios (MB) are negatively correlated to
cash flow volatility (CFV, CFV4 and CFV6). While leverage ratio (Lev) is
positively related to cash flow volatility (CFV, CFV4 and CFV6).

2.4 Empirical Results and Analysis

2.4.1 Investment and cash flow volatility

I initially estimate Equal and using full sample. The results are
reported in Table . In line with the literature (Minton and Schrand,
1999), I also find that cash flow volatility lowers the firms’ investment in
this chapter. The coefficient of cash flow volatility is -0.345 at a 1% level
of significance. The coefficient of NegCFV (negative cash flow times cash

flow volatility) in column 2 is insignificant. This result shows that negative
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cash flow does not have an extra impact on the sensitivity of investment
to cash flow volatility. Therefore, Table suggests that firms lower their
investment when they experience high cash flow volatility; however, the

negative cash flow does not have any extra effects.

Most of coefficients of cash flow in Table [2.4] are insignificant. In order to
address the possibility of multicollinearity between cash flow and cash flow
volatility, I estimate the regression without cash flow volatility, the results
have been shown in column 3 of Table 2.4l The results show the coefficient

of cash flow is 0.241 at a 10% level of significant.

The other columns in Table 2.4 show the different effects of cash flow
volatility on firms’ investment for financially constrained and unconstrained
firms. The proxies for financial constraints in this chapter are firms’ cash
flow, size, age, leverage ratio, long-term debt ratio, and short-term debt
ratio. These proxies occur as two classes: internal financial constraints and
external financial constraints. The level of cash flow proxies the internal
financial constraints firms face. Columns 4 and 5 in Panel A of Table 2.4]
shows how the different levels of cash flow affect the sensitivity of investment
to cash flow volatility. If firms have lower levels of cash flow, this means that
they have less internal funds invest. The coefficient of cash flow volatility
for lower cash flow firms is -0.166, and is significant at the 10% level. Firms
that have high cash flow are not affected by cash flow volatility. These
results demonstrate that firms that are internally financially constrained
reduce their investments in response to increases in cash flow volatility,

while internally financially unconstrained firms do not.

Panel B and Panel C in Table[2.5 present the results for externally financially
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constrained and unconstrained firms. For young firms (column 1 in Panel
B), the negative relationship between cash flow volatility and investment
(-0.208) is significant at the 1% level. Old firms show the same result as high
cash flow firms; cash flow volatility does not affect old firms’ investment.
This is consistent with the results of (O’Connor Keefe and Tate (2013):
externally financially unconstrained firms are not affected by cash flow
volatility. However, columns 3 and 4 in Panel B show the opposite result.
Large firms, which are assumed to be less externally financially constrained,
show a very high coefficient of cash flow volatility, -0.470, which is significant
at the 5% level. Small firms are not affected by cash flow volatility. This
different result may be due to the small firms having a much higher market-
to-book ratio (2.087) than the large firms (1.275). Two factors can explain
this result. First, a high market-to-book ratio also means the firms have
more investment opportunities. I then compared the investment and cash
flow of small and large firms. I find that small firms have lower cash flow
(0.0481 compared to 0.0604) and investment (0.0439 compared to 0.0617).
This means that small firms have more investment opportunities, but they
do not have sufficient cash flow to invest (less cash flow), therefore they
cannot cut investment because their investment is relatively low. Second, as
Cleary et al.| (2007)) point out, investment can generate profit, this revenue

effect makes firms to invest more than they can.

Panel C shows how the firms with different debt ratios respond to cash
flow volatility differently. The higher debt ratio means that the firms have
more difficulty in obtaining external funds. Column 2 in Panel C shows
that the investment of firms with a high leverage ratio (the ratio of total

liabilities to total assets) are affected by cash flow volatility (the coefficient
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is -0.257, significant at the 5% level). The coefficient of low leverage ratio
firms (column 1) is insignificant. Columns 3 and 4 show the impact of
cash flow volatility on different degree of short-term debt ratio (the ratio
of long-term debt to total asset) firms. Firms with higher long-term debt
ratio show higher sensitivity of investment to cash flow volatility, significant
at the 1% level. The firms with low long-term debt ratio are not affected
by cash flow volatility. The last two columns in Panel C show the results
for firms with high and low short-term debt ratios (the ratio of short-term
debt to total asset). Low short-term debt ratio firms are not affected by
cash flow volatility, while the coefficient of firms having higher short-term
debt ratio is -0.251, significant at the 5% level. The results in Panel C show
the firms having a higher debt ratio (total liabilities, long-term liabilities,
and short-term liability ratio) are affected by cash flow volatility. The more
debt firms own, the less able they are to raise external funds; these firms

are more affected by cash flow volatility ﬂ

Panels B and C show that firms that are externally financially constrained are
affected by cash flow volatility; however, externally financially unconstrained
firms are not affected at all. These results are consistent with those in
Panel A; hence I can state that the internally and externally financially
constrained firms are affected by cash flow volatility, and that this effect
is large and significant. The only exception is using a firm’s size to proxy
external financial constraints. One possible reason for this is that small firms

have a much higher market-to-book ratio, a much lower investment and cash

2The coefficient of cash flow in column 3 of Panel C in Table is -0.140, significant
at 10% level, this may be due to the cash flow has revenue effect (Cleary et al., |2007)) :
cash flow can generate revenue, this effect suggests a negative relation between cash flow
and investment. I estimate the equation without cash flow volatility using the same
sample, the coefficient of cash flow is negative and significant.
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flow, therefore small firms can not cut their investment. In order to check
the impact of the market-to-book ratio on the sensitivity of investment to
cash flow volatility, I use the market-to-book ratio to sort the sample in

next section.

2.4.2 Investment opportunity and cash flow volatility

The results in Table show that large firms are more affected by cash
flow volatility, which is inconsistent with the results for the other groups.
The data descriptions in Table show that small firms have much higher
MB ratio. On one hand, Chen and Zhao (20006)) indicate that a higher
market-to-book value can lower the cost of external funds. On the other
hand, small firms have lower level of cash flow, this means that they have
more investment opportunities than large firms though they do not have
sufficient internal funds to invest. These maybe the reasons that large
firms show higher sensitivity of investment to cash flow volatility in China.
In order to check how the market-to-book ratio affects the sensitivity of
investment to cash flow volatility, I introduce the market-to-book ratio as a

criterion to split the sample.

First, I sort the firms based on their market-to-book ratio, and compare
the sensitivity of investment to cash flow volatility for two groups. Then
in each group, I split them into two sub-groups on the basis of the firms’
size, cash flow, and leverage ratio. Now I have four sub-groups in each set.
By comparing the results for four sub-groups, I can ascertain whether the
market-to-book ratio makes a difference for each sub-sample. From Panel A

in Table [2.6] T can see that firms that have more investment opportunities
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(a higher market-to-book ratio) are not affected by cash flow volatility. The
coefficient of cash flow volatility for lower market-to-book ratio firms is
-0.360, significant at the 1% level. This result is consistent with that of
Chen and Zhao (2006)): lower market-to-book firms have higher sensitivity

of investment to cash flow volatility.

From Table [2.6] Table [2.7] and Table [2.8] I find all the coefficients of cash
flow volatility for higher market-to-book ratio sub-groups are insignificant.
These results indicate that firms with higher market-to-book ratio are not
affected by cash flow volatility. These results remain the same when I sort
firms in the higher market-to-book ratio sub-groups independently based on
their size, cash flow levels, and leverage ratio. For the lower market-to-book
ratio sub-groups, the results in columns 3 and 4 in Panel A show that small
firms are affected by cash flow volatility (-0.187, significant at the 1% level).
Large firms are not affected by cash flow volatility. These results show
higher market-to-book ratio can explain small firms being more sensitive
to cash flow volatility in Table 2. Listed firms in China are relatively large
firms, a firm’s size maybe not an important proxy for financial constraints
in China; the market-to-book ratio maybe a better proxy for the financial
constraints on these firms. This explains why the small firms in Table
are not affected by cash flow volatility, while cash flow volatility lower the

investment of small firms in Table 2.6l

From data description in Table and Table one can observe that
high debt ratio firms have lower market-to-book ratios. Low cash flow firms
have slightly lower market-to-book ratio than high cash flow firms. These
findings confirm that financially constrained firms have a lower market-to-

book ratio. To some extent, the market-to-book ratio can function as a
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proxy for financial constraints. In the Table [2.7] and Table 2.8} the lower
market-to-book ratio groups are split based on the other financial constraint
indexes (firms’ leverage ratio and level of cash flow), the results remain
the same as the results in Table 2.4l and Table 2.5l The results in Table
2.6] Table[2.7] and Table 2.8 for the lower market-to-book ratio sub-groups
will be same as the results in Table 2.4l and Table 2.5l Columns 1 and 2
in Panel B in Table show that low cash flow firms are affected by cash
flow volatility (the coefficient is -0.293, significant at the 5% level), while
high cash flow firms are not affected. This is consistent with the results in
Table firms that are internally financially constrained are more sensitive
to cash flow volatility. Columns 1 and 2 in Panel C in Table show the
same results: firms that are more externally financially constrained (have
a high leverage ratio) show a higher sensitivity of investment to cash flow

volatility (the coefficient is -0.553, significant at the 10% level).

All the coefficients of the high market-to-book ratio sub-groups are insignifi-
cant. These results show that the market-to-book ratio is a key variable for
the sensitivity of investment to cash flow. Not even low cash flow firms and
high debt ratio firms in the high market-to-book ratio group are affected by
cash flow volatility. The results in Table show that the market-to-book
ratio may measure financial constraints, and that this variable may be a
better indicator for measuring financial constraints than the size of firms in

China.
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2.4.3 Tangible assets and cash flow volatility

Tangible assets affect the sensitivity of investment to cash flow volatility
in two aspects. First, having more tangible assets means that firms can
obtain the external funds more easily. The less tangible the assets, the
higher the sensitivity of investment to cash flow volatility. Second, firms
that hold more tangible assets invest more intensely (Moshirian et al., 2017)).
When the ratio of tangible assets drops to a very low level, the sensitivity of
investment to cash flow will disappear (Chen and Chen, [2012]). Therefore,
the sensitivity of investment to cash flow volatility will also disappear. The
second aspect means the firms hold more tangible assets tend to invest more
in fixed assets. The lower ratio of tangible assets makes the sensitivity of
investment to cash flow volatility disappear. When the first effect is more
important, firms with less tangible assets are more affected by cash flow
volatility; if the second effect is more important, firms with more tangible

assets show a higher sensitivity of investment to cash flow volatility.

From Table the coefficient of cash flow volatility in column 1 is 0.370,
significant at 1%, while the coefficient of cash flow volatility in column 2 is
insignificant. This means firms with more tangible assets are not affected
by cash flow volatility, while firms with less tangible assets are. Cash flow
volatility decreases investment for the groups with the lower ratio of tangible
assets. The results remain the same in column 3 and 4 in Table (lower

market-to-book ratio sub-groups).
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2.4.4 Cash flow volatility and cash holdings

Minton and Schrand| (1999) point out that high cash flow volatility means
that firms are more likely suffer from a cash flow shortfall. In order to solve
this problem, firms tend to hold more cash in response to the increase in
cash flow volatility (Acharya et al.,|2012)). The two-period investment model
states that the cash holdings of financially constrained firms are sensitive to
cash flow volatility; financial constraints create an inter-temporal trade-off
between current and future investment (Han and Qiu, [2007). This means if
financially constrained firms experience high cash flow volatility, they will
hold more cash to hedge against the risk of a cash flow shortfall. These
excess cash holdings will reduce their current investments. [Acharya et al.
(2012)) point out that larger retained cash holdings imply lower investment.
The higher the cash flow volatility, the greater the cash holdings; this may
cause a decrease in current investment, and this is one of reasons that cash

flow volatility can reduce investment.

[ follow the method of Han and Qiu| (2007)), and obtain the results presented
in Table [2.10] I use only firms’ age and leverage ratio to proxy the financial
constraints in this model. I exclude the level of cash flow level as cash flow
is highly correlated with cash holdings, and high cash flow firms hold more
cash than low cash flow firms. Column 1 in Table 2.10| shows the positive
relationship between cash flow volatility and cash holdings (the coefficient is
0.128, significant at the 1% level). This is consistent with the results of Han
and Qiul (2007)), higher cash flow volatility means that firms hold more cash
to hedge against the risk of a cash flow shortfall. Columns 2, 4, and 6 show

that financially constrained firms increase their cash holdings in response to
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an increase in cash flow volatility (0.438, 0.279, and 0.202, respectively; all
coefficients are significant at the 1% level). The cash holdings of financially

unconstrained firms are not affected by cash flow volatility.

The results in Table are consistent with the results of Han and Qiu
(2007)), financially constrained hold more cash when they experience a high
cash flow volatility, but the financially unconstrained firm are not. As
Acharya et al.| (2012) point out, greater cash holdings mean a lower level of
current investment. This is one of reasons that cash flow volatility lowers
the investment of financial constrained firms. When firms experience high
cash flow volatility, they tend to hold more cash, and this causes a decrease

in firms’ investment.

2.4.5 Robustness test

For the robustness test, I use the standard deviation of four and six rolling
years to calculate cash flow volatility. Tables to Table show the
results of using the standard deviation of the last four rolling years cash flow
to measure cash flow volatility. Tables to Tabld2.20] show the results
of using the standard deviation of the last six rolling years to measure the
same. The robustness tests also use data from Chinese listed manufacturing
firms. As different rolling years are used to calculate cash flow volatility,
the number of observations is different. When I use the standard deviation
of the last four rolling years to calculate cash flow volatility, there are a
greater number of observations. When using the standard deviation of the
last six rolling years to measure this, the number of observations decreases

slightly:.
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Most of the results of the robustness test reach the same conclusion. Cash
flow volatility reduces investment by Chinese listed manufacturing firms.
The impact of cash flow volatility is more obvious for financially constrained
firms (lower levels of cash flow, lower leverage ratio, lower market-to-book
ratio, and young firms). However, some of the results in Table show a
different conclusion: for high long-term debt ratio firms, the coefficient of
cash flow volatility is insignificant. The differences between the Table

and Table [2.12] are due to the different measures of cash flow volatility.

Finally, this chapter add the dummy variable of financial constraints in the
equation [2.1} The financial constraints dummy variables is the interactions
of financial constraints (firms’ size, age, cash flow, leverage ratio, market-to-
book ratio and tangibility) and cash flow volatility. The results has been
shown in Table 2.21] The results show the coefficients of dummy variables

are all negative and significant. These are consistent with the results in

Table [2.4] Table 2.5 and Table [2.6]

2.5 Conclusion

This chapter empirically first examined the relation between cash flow
volatility and investment of all Chinese listed manufacturing firms, and
then examined the sensitivity of investment for financially constrained and
unconstrained firms. The research is conducted using data from 2002 to
2013 from Chinese listed manufacturing firms. The results show that, in the
presence of cash flow volatility, listed manufacturing firms in China lower

their investment. This effect of cash flow volatility is different for financially
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constrained and financially unconstrained firms. Firms that face greater
financial constraints (lower cash flow, higher debt ratio, and younger firms)
decrease their investment when they experience high cash flow volatility.
The investments of financially unconstrained firms are not affected by cash

flow volatility.

The only exception is the firm’s size. Large firms are assumed to face
fewer financial constraints; however, large firms show higher sensitivity
of investment to cash flow volatility than small firms. Comparing the
market-to-book ratio of large and small firms, I find the small firms have
a much higher market-to-book ratio than large firms. Having sorted the
firms based on their market-to-book ratios, I find that a low market-to-book
ratio can explain the high sensitivity of investment to cash flow volatility.
The results show the investment of all higher MB ratio subgroups are not
affected by cash flow volatility, while for the lower MB ratio subgroups
cash flow volatility lower the investment of financially constrained firms
(small, young, low cash flow and high leverage ratio). The results show
that the market-to-book ratio has a greater impact on the sensitivity of
investment to cash flow volatility than a firm’s size. This means that the

market-to-book ratio may be a proxy for financial constraints in China.

Declining shares of tangible assets explain the disappearance of the sensitiv-
ity of investment to cash flow in the US. In this study, the sample is split
into two groups based on the ratio of tangible assets to total assets; it tested
whether the sensitivity of investment to cash flow volatility disappeared.
The empirical results show the sensitivity of investment to cash flow volatil-
ity does not disappear for the firms with less tangible assets. Cash flow

volatility reduces the investment of firms with less tangible assets, while
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does not affect firms with a higher proportion of tangible assets. Possessing
more tangible assets means that firms can obtain external funds more easily.
These results support the contention that the sensitivity of investment to

cash flow volatility is higher for financially constrained firms in China.

In order to examine how cash flow volatility affects firms’ investment, I
examined the relationship between cash flow volatility and cash holdings.
I found that financially constrained firms increase their cash holdings in
response to increases in cash flow volatility, while the cash holdings of finan-
cially unconstrained firms are not affected by cash flow volatility. Financially
constrained firms tend to hold more cash in order to smooth cash flow.
When firms hold more cash, they have to forgo current investment. This is
one of the reasons that financially constrained firms decrease investment

when they experience high cash flow volatility.

This chapter contributes to the existing literature in several important
dimensions. First, I find that cash flow volatility can affect firms’ investment
in China, which has not been found in previous papers. Second, the
sensitivity of investment to cash flow is higher for financially constrained
firms; this sensitivity may be an indicator of financial constraints in China.
Third, the market-to-book ratio has a greater impact on the sensitivity
of investment to cash flow volatility, meaning that the market-to-book
ratio can measure financial constraints in China. Further research should
be conducted in this area. Finally, cash flow volatility increases the cash
holdings of financially constrained firms in China. Firms hold more cash
to smooth cash flow volatility, therefore they have less funds to invest. To

some extent, this explains how cash flow volatility affects investment in

China.
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2.6 Tables

Table 2.1: Descriptive statistics

The Table reports the descriptive statistics. TA is total asset of firms; Int is investment;
CF is cash flow; CFV is cash flow volatility; Lev is leverage ratio; MB is the ratio of
market value to book value, N is the number of observations, the unit measurement of
total asset is million RMB. Firms are separated into the level of cash flow (column 2-3),
market-to-book ratio (column 4-5) according to the median value of the respective

variable for all the firms belongings to the same industry

panel A all firms low CF high CF  low MB high MB

(1) (2) (3) (4) (5)

TA 6030 3865 7869 9063 2679
(15520)  (8589)  (19410)  (20490)  (4647)
Lev 0.505  0.527 0.49 0.557  0.445

(0.179)  (0.189)  (0.173)  (0.158)  (0.183)
Int 00536 0.038 00657  0.058  0.0487
(0.0495) (0.0428) (0.0516) (0.0523) (0.0457)
CF  0.0548 0.0189 00783  0.0525  0.0574
(0.0636) (0.0562) (0.0606) (0.0592) (0.0680)
CFV  0.0542 0.0556  0.0543  0.0511  0.0577
(0.0277) (0.0322) (0.0295) (0.0289) (0.0316)
MB 1.645 1673  1.662  0.929  2.443
(1.401)  (1.621)  (1.611)  (0.562)  (1.907)
N 3660 1484 2176 2,080 1580

44



2.6. TABLES

The Firms are separated into size (column 1-2 in panel B), age (column 3-4 in panel B),
leverage ratio (column 1-2 in panel C), short-term debt ratio (column 3-4 in panel C)

and long-term debt ratio (column 5-6 in panel C) according to the median value of the

Table 2.2: Descriptive statistics: continue

respective variable for all the firms belongings to the same industry

panel B small firms large firms young firms  old firms
B @) 3) (1)
TA 1349 9995 6060 6013
(859.6) (20250) (15970) (15250)
Lev 0.470 0.533 0.481 0.519
(0.186) (0.168) (0.178) (0.178)
Int 0.0439 0.0617 0.0599 0.0498
(0.0439) (0.0524) (0.0494) (0.0492)
CF 0.0481 0.0604 0.0541 0.0552
(0.0640) (0.0627) (0.0619) (0.0645)
CFV 0.0566 0.0522 0.0517 0.0557
(0.0310) (0.0296) (0.0291) (0.0310)
MB 2.087 1.275 1.707 1.609
(1.668) (1.372) (1.546) (1.579)
N 1522 2138 1338 2322
(1) (2) (3) (4) (5) (6)
panel C low lev high lev low short  high short low long high long
TA 4809 7174 5938 6118 4269 7640
(16860) (14060) (18050) (12620) (13500) (17000)
Lev 0.379 0.622 0.397 0.609 0.452 0.552
(0.131) (0.133) (0.147) (0.143) (0.186) (0.158)
Int 0.0521 0.0551 0.0605 0.0471 0.0420 0.0645
(0.0454) (0.0530) (0.0513) (0.0469)  (0.0401)  (0.0547)
CF 0.0594 0.0506 0.0630 0.0469 0.0542 0.0553
(0.0634) (0.0635) (0.0632) (0.0630)  (0.0660)  (0.0613)
CFV 0.0518 0.0565 0.0507 0.0576 0.0560 0.0526
(0.0291) (0.0313) (0.0282) (0.0320)  (0.0313)  (0.0293)
MB 2.031 1.281 1.918 1.380 1.934 1.381
(1.720) (1.309) (1.661) (1.422) (1.717) (1.365)
N 1784 1876 1827 1833 1710 1950
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Table 2.4: The effects of cash flow volatility on investment

This Table reports the results of equation and (column 2 in Panel A). Column 3
is the result of estimating regression without cash flow volatility. L.Int is the lag term of
investment. Sales is the sales growth of the firm. NegCFV is the interaction term of
negative cash flow and cash flow volatility. Hansen are the results of Hansen test. The
definitions of other variables and separation criteria have been listed in the Table 2.3

and 2.2] Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Panel A whole whole without CFV  low cash flow high cash flow

0 B 3) @ )
L.Int 0.119 0.110 0.360** 0.148%* 0.296*
(0.097)  (0.076) (0.173) (0.060) (0.164)
CF  -0.037 -0.017 0.241* -0.020 -0.275
(0.056)  (0.054) (0.129) (0.031) (0.224)
MB 0.001 0.002 0.002 0.004* 0.005
(0.003)  (0.003) (0.005) (0.002) (0.005)
Sales 0.016 0.011 0.005 0.004 0.026
(0.011)  (0.008) (0.025) (0.006) (0.028)
CFV  -0.345%**  -(.345%** -0.166* -0.178
(0.130)  (0.110) (0.008) (0.242)
Lev ~ -0.002 0.031 0.203 -0.012 -0.074
(0.058)  (0.039) (0.137) (0.030) (0.126)
NegCFV 0.099
(0.113)

N 3,660 3,653 3,854 1,484 2.176

Firms 762 761 762 381 381

m2(p) 0.409

m3(p)  0.182 0.123 0.976 0.877
Hansen(p) 0.386 0.721 0.102 0.717 0.647
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Table 2.5: The effects of cash flow volatility on investment Continue

This Table reports the results of equation The definitions of variables and

separation criteria have been listed in the Table and Robust standard errors

in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Panel B young old small large
(1) (2) (3) (4)
L.Int 0.057 0.369***  (.154 0.195
(0.099) (0.092)  (0.118) (0.123)
CF  -0.045 0.005 -0.053 0.012
(0.072) (0.109)  (0.079) (0.072)
MB 0.007 0.004 0.008* 0.002
(0.005) (0.004)  (0.004) (0.006)
Sales  -0.004 0.031 0.019 0.024
(0.013) (0.022)  (0.015) (0.016)
CFV  -0.208***  -0.045 0.094 -0.470**
(0.016) (0.165)  (0.185) (0.186)
Lev  -0.069 -0.043 0.006 -0.088
(0.051) (0.089)  (0.104) (0.085)
N 1,338 2,322 1,522 2,138
Firms 381 381 381 381
m2(p) 0.280 0.560
m3(p) 0.982 0.775
Hansen(p) 0.895 0.480 0.917 0.598
Panel C  low lev  high lev low long high long low short high short
1) 2 () 5) (©)
L.Int 0.116 0.147** 0.046 0.081 0.3447+* 0.114*
(0.092) (0.071)  (0.146) (0.074) (0.106) (0.067)
CF 0.047 0.050 -0.140%* -0.033 0.024 0.013
(0.078) (0.036)  (0.080) (0.053) (0.131) (0.033)
MB 0.003 0.008***  -0.003 0.009** 0.004 0.007#*
(0.003) (0.003)  (0.005) (0.005) (0.004) (0.002)
Sales  -0.002 0.012* 0.007 0.016 0.021 0.016**
(0.011) (0.007)  (0.015) (0.010) (0.021) (0.007)
CFV  -0.222 -0.257F%  -0.267  -0.464***  -0.011 -0.251°%*
(0.138) (0.116)  (0.202) (0.158) (0.215) (0.107)
Lev 0.081 -0.048 -0.064 -0.001 -0.062 -0.009
(0.072) (0.035)  (0.088) (0.054) (0.103) (0.030)
N 1,784 1,876 1,710 1,950 1,827 1,833
Firms 381 381 381 381 381 381
m2(p)
m3(p) 0.384 0.100  450.495 0.327 0.780 0.273
Hansen(p) 0.222 0.602 0.265 0.722 0.483 0.420
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Table 2.6: The effects of market-to-book ratio on the sensitivity of investment
to cash flow volatility

This table reports the results of sample base on two-way independent sorts. I first sort
all firms into two groups based on their market-to-book ratio, and independently sort
firms into two groups based on their total asset, age, cash flow and leverage ratio.
low(high) MB ratio mean the firm’s market-to-book ratio is below(above) 50th percentile
of the distribution of market-to-book ratio of all firms belonging to the same industry.
In each sub-sample, the firms are separated into size (column 3-6) according to the
median value of the respective variable for all the firms belonging to the same industry.
The definitions of variables and sample separation criteria have been shown in Table 2.1]

and Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Panel A low MB  high MB low MB high MB
small large small large

(1) (2) (3) (4) (5) (6)
LInt 0.241%%  0214% 0139  0.183%* -0.050  -0.131
(0.078)  (0.116)  (0.113)  (0.092) (0.080) (0.173)
CF  0.009 0.053 -0.009  -0.065 0.018  -0.098
(0.051)  (0.100)  (0.084)  (0.053) (0.056) (0.108)
MB  0.019%%* 0004  0.014* 0.017** 0.006  0.003
(0.005)  (0.004)  (0.008)  (0.007) (0.004) (0.007)
Sales  0.011 0.027 0.009  0.009 0.001  -0.020
(0.010)  (0.018)  (0.019)  (0.011) (0.009) (0.023)
CFV -0.360%**  0.174  -0.187* -0.081 -0.154  0.227
(0.115)  (0.237)  (0.016)  (0.158) (0.219) (0.385)
Lev  -0.031  -0.006 0032 0102  0.033 -0.205%*
(0.058)  (0.105)  (0.092)  (0.068) (0.067) (0.084)

N 2080 1,580 981 1,099 666 914
Firms 381 381 190 191 190 191
m2(p)

m3(p) 0.483 0.396 0.0657 0.949 0.435 0.328
Hansen(p) 0.482 0.954 0.659 0.727 0.704 0.951
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Table 2.7: The effects of market-to-book ratio on the sensitivity of investment
to cash flow volatility Continue

This table reports the results of sample base on two-way independent sorts. The
definitions of variables and sample separation criteria have been shown in Table
and In each sub-sample, the firms are separated into the level of cash flow (column
1-4 in panel B) according to the median value of the respective variable for all the firms
belonging to the same industry. Robust standard errors in parentheses. *** p<0.01, **

p<0.05, * p<0.1.

Panel B low MB high MB
low cash flow high cash flow low cash flow high cash flow

(1) (2) (3) (4)
L.Int 0.250%%* 0.114 -0.098 0.007
(0.089) (0.123) (0.104) (0.080)
CF -0.004 0.097 -0.065 -0.007
(0.052) (0.113) (0.083) (0.050)
MB 0.018%* 0.021%* 0.006* 0.002
(0.008) (0.009) (0.004) (0.004)
Sales 0.014 -0.014 0.006 -0.003
(0.013) (0.022) (0.012) (0.011)
CFV -0.293** 0.059 -0.061 0.177
(0.146) (0.246) (0.254) (0.156)
Lev -0.039 0.262* 0.076 -0.040
(0.055) (0.134) (0.077) (0.055)

N 861 1,219 618 962

Firms 190 191 190 191

m2(p) 0.213 0.235 0.664

m3(p) 0.300
Hansen(p) 0.892 0.824 0.969 0.569
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Table 2.8: The effects of market-to-book ratio on the sensitivity of investment
to cash flow volatility Continue

This table reports the results of sample base on two-way independent sorts. The
definitions of variables and sample separation criteria have been shown in Table
and In each sub-sample, leverage ratio (column 1-4 in panel C) according to the
median value of the respective variable for all the firms belonging to the same industry.

Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Panel C low MB high MB
low lev  high lev low lev high lev

(1) (2) (3) (4)
LInt 0236 -0.110  0.104  0.136
(0.178)  (0.169) (0.119) (0.151)
CF 0038 0027 0195 -0.023
(0.104)  (0.086) (0.125) (0.081)
MB 0021 0012 -0.000  0.008
(0.016)  (0.015)  (0.005)  (0.006)
Sales 0.001  0.018 -0.016  0.013
(0.019)  (0.025) (0.021) (0.012)
CFV  -0.344 -0.553% -0.274  -0.073
(0.308) (0.289) (0.322) (0.238)
Lev 0085 -0.013  0.078  0.059
(0.103)  (0.113) (0.125) (0.075)

N 1,135 945 774 806
Firms 190 191 190 191
m2(p) 0.228
m3(p) 0.648  0.0734 0.165

Hansen(p) 0.795  0.173 0423  0.944
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Table 2.9: The effects of tangible assets on the sensitivity of investment to

cash flow volatility

This table reports the results of tangible assets on the sensitivity of investment to cash
flow volatility. The definitions of variables and sample separation criteria have been
shown in Table and Low (high) fixed firms mean firm’s ratio of fixed assets
to total asset is below(above) 50th percentile of the distribution of ratio of fixed assets

to total asset of all the firms belonging to the same industry. Robust standard errors in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.

low MB high MB
low fixed high fixed low fixed high fixed low fixed high fixed
(1) (2) (3) (4) (5) (6)
L.Int 0.117 0.248%* -0.014 0.215* 0.168 -0.028
(0.090) (0.137) (0.090) (0.121) (0.119) (0.132)
CF -0.173 0.026 0.010 0.019 0.018 -0.023
(0.193) (0.055) (0.040) (0.106) (0.082) (0.108)
MB 0.014** 0.005 0.010* 0.023** 0.008 0.006
(0.006) (0.005) (0.005) (0.010) (0.005) (0.005)
Sales -0.002 0.023* 0.007 -0.036** 0.002 0.009
(0.014) (0.012) (0.009) (0.018) (0.019) (0.016)
CFV 0.370*** 0.199 -0.408***  -0.088 -0.367 0.374
(0.130) (0.160) (0.133) (0.226) (0.249) (0.286)
Lev 0.033 0.032 0.040 0.014 0.202°%* 0.091
(0.080) (0.054) (0.053) (0.110) (0.099) (0.088)
N 984 817 944 1,088 734 792
Firms 190 191 190 191 190 191
m2(p) 0.131 0.458 0.233 0.275 0.431 0.184
m3(p)
Hansen(p) 0.500 0.991 0.372 0.912 0.776 0.312
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Table 2.10: The effects of cash flow volatility on cash holdings

This table report the results of equation C is the constant. The definitions of
variables and sample separation criteria have been listed in Table and
Robust standard errors in parentheses.*** p<0.01, ** p<0.05, * p<0.1.

whole young old high lev low lev ~ low MB low MB

(1) (2) (3) (4) (5) (6) (7)
CFV  0.128%FF 0.438%  0.0108  0.279%**  -0.0368  0.202%**  0.0430
(0.048)  (0.093)  (0.057)  (0.061)  (0.078)  (0.062)  (0.074)
CF  0.200%%% 0.161%%%  0.231%%%  (.146%%* 0.283%FF  (.162%%% (.258%%*
(0.018)  (0.033)  (0.021)  (0.022)  (0.028)  (0.022)  (0.027)
size 0.001  -0.011 0.003  -0.001 00044  -0.001  -0.003
-0.003  -0.008  -0.003  (0.004)  -0.0052  -0.004  -0.005
MB  0.012%FF  0.013%FF  0.012%%%  0.009%%*% 0.015%F%  0.016%%* 0.011%**
0.001  -0.003  -0.002  -0.002  -0.002  -0.004  -0.002
Lev -0.025%%  0.011  -0.032%** 0.0l  -0.046***  0.006  -0.04**
(0.011)  (0.023)  (0.012)  (0.014)  (0.018)  (0.014)  (0.016)
C 0098  0.321% 00529  0.104 0.022 0.108  0.154
(0.065)  (0.168)  (0.071)  (0.085)  (0.113)  (0.091)  (0.103)
N 4,581 1,465 3,116 2,424 2,157 2,462 2,119
R-sq 0114  0.135 0.120 0.110 0.139 0.085  0.169
Firms 742 371 371 371 371 371 371
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2.7 Appendix 2A

2.7.1 Robustness test(using four rolling years)

Table 2.11: The effects of cash flow volatility on investment

This Table reports the results using 4 rolling years cash flow to calculate the cash flow
volatility. The definitions of variables and sample separation criteria have been listed in
Table and Robust standard errors in parentheses. *** p<0.01, **

p<0.05, * p<0.1.

Panel A whole whole  low cash flow high cash flow
no© (3) (4)
L.Int  -0.079 -0.091 0.220*#* 0.119
(0.120)  (0.122) (0.081) (0.098)
CF  -0.042 -0.010 -0.000 -0.091
(0.070)  (0.083) (0.064) (0.060)
MB  -0.003 -0.003 0.005 0.004
(0.004)  (0.004) (0.004) (0.004)
Sales  0.012 0.013 0.005 0.011
(0.014)  (0.014) (0.013) (0.012)
CEFV4 -0.378%* -0.377%%  -0.182%** -0.170
(0.175)  (0.176) (0.022) (0.124)
Lev  -0.001 0.002 0.021 -0.019
(0.068)  (0.068) (0.049) (0.055)
NnegCFEFV4 0.116
(0.157)
N 3,746 3,746 1,526 2,220
Firms 763 763 381 382
m2(p) 0.796

m3(p)  0.668 0.548 0.195 0.248
Hansen(p)  0.747 0.767 0.226 0.743
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Table 2.12: The effects of cash flow volatility on investment

This Table reports the results of equation The definitions of variables and

separation criteria have been listed in the Table and Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Panel B young old small large
n @ (3) (4)
L.Int  0.100 0.121 0.179 0.174
(0.095)  (0.085) (0.117) (0.120)
CF -0.073 -0.055 -0.080 -0.004
(0.072)  (0.055) (0.086) (0.069)
MB  0.005 0.007** 0.007* 0.001
(0.005)  (0.003) (0.004) (0.006)
Sales  -0.004 -0.001 0.020 0.018
(0.013)  (0.011) (0.017) (0.015)
CFV4 -0.241%  -0.157 0.076 -0.341%*
(0.141)  (0.127) (0.151) (0.143)
Lev -0.078* 0.049 -0.018 -0.087
(0.047)  (0.058) (0.103) (0.081)
N 1,368 2,378 1,562 2,184
Firms 381 382 381 382
m2(p) 0.104 0.351
m3(p) 0.558 0.541
Hansen(p)  0.866 0.461 0.886 0.430
Panel C low lev  high lev low long high long low short high short
(1) (2) (3) (4) (5) (6)
L.Int  0.048 -0.027 0.090 0.094 -0.002 -0.137
(0.110)  (0.155) (0.082) (0.093) (0.089) (0.107)
CF -0.070 0.174 -0.059 -0.096 0.077 -0.119
(0.066)  (0.112) (0.058) (0.098) (0.049) (0.079)
MB  0.003 -0.001 0.011%* -0.000 -0.001 0.003
(0.004)  (0.005) (0.005) (0.003) (0.004) (0.004)
Sales -0.014  -0.043** 0.014 0.002 0.008 0.020
(0.012)  (0.018) (0.011) (0.008) (0.009) (0.015)
CFV4 0.078 -0.200%**  -0.103 -0.133 -0.050 -0.465%*
(0.139)  (0.082) (0.131) (0.111) (0.163) (0.185)
Lev  -0.068 0.219* -0.035 0.027 0.027 0.019
(0.059)  (0.123) (0.054) (0.043) (0.042) (0.071)
N 1,904 1,842 1,983 1,763 1,874 1,872
Firms 381 382 381 382 381 382
m2(p) 55
m3(p)  0.469 0.179 0.39 0.468 0.884 0.229
Hansen(p) 0.310 0.792 0.387 0.333 0.226 0.948
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Table 2.13: The effects of market-to-book ratio on the sensitivity of invest-
ment to cash flow volatility

This Table reports the results of equation 2.1} The definitions of variables and

separation criteria have been listed in the Table and Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Panel A low MB high MB low MB high MB
small large small large
1) 2) 3) @ G 6
L.Int 0.231%%  0.061 0.148 0.098 -0.002  -0.142
(0.077) (0.099) (0.115) (0.143)  (0.194)  (0.170)
CF  -0.017 -0.039 0.004 -0.003 0.037 -0.099
(0.049) (0.051) (0.084) (0.087)  (0.074)  (0.107)
MB 0.020%**  0.004 0.017%*  0.026*** -0.007 0.003
(0.005) (0.004) (0.008) (0.009)  (0.006) (0.007)
Sales  0.013 -0.003 0.009 -0.010  -0.002  -0.030
(0.010) (0.010) (0.020) (0.018)  (0.013)  (0.024)
CFV4  -0.197** 0.066  -0.248%%*  -0.215  -0.286  -0.172
(0.093) (0.141) (0.060) (0.169)  (0.239)  (0.282)
Lev  0.001 0.040 0.019 0.344***  0.195% -0.223**
(0.056) (0.064) (0.092) (0.111)  (0.102)  (0.087)
N 2127 1,619 998 1,129 683 936
Firms 381 382 190 191 191 191
m2(p) 0.214 0.529
m3(p)  0.558 0.124 0.116 0.119
Hansen(p)  0.404 0.286 0.516 0.866 0.665 0.894
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Table 2.14: The effects of market-to-book ratio on the sensitivity of invest-

ment to cash flow volatility

This Table reports the results of equation 2.1} The definitions of variables and

separation criteria have been listed in the Table and Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

low MB high MB
Panel B low cash flow high cash flow low cash flow high cash flow
) @) 3) (1)
L.Int 0.427%** 0.122 -0.096 0.190
(0.162) (0.133) (0.111) (0.123)
CF -0.155 0.097 -0.056 -0.120
(0.100) (0.120) (0.078) (0.074)
MB 0.010 0.023** 0.006 0.009
(0.009) (0.009) (0.004) (0.006)
Sales -0.004 -0.016 0.017 0.009
(0.016) (0.024) (0.014) (0.015)
CFV4 -0.142%** 0.076 -0.070 0.187
(0.048) (0.206) (0.180) (0.174)
Lev 0.035 0.313%* 0.102 -0.055
(0.090) (0.140) (0.072) (0.099)
N 886 1,241 635 984
Firms 190 191 191 191
m2(p)
m3(p) 0.826 0.584 0.141 0.831
Hansen(p) 0.857 0.910 0.993 0.593
low MB high MB
Panel C low lev high lev low lev high lev
(1) (2) (3) (4)
L.Int 0.165* 0.101 -0.185%* 0.222
(0.089) (0.104) (0.093) (0.155)
CF 0.066 -0.076 -0.097 0.014
(0.075) (0.075) (0.092) (0.088)
MB 0.027##* 0.011 0.005 0.009
(0.007) (0.012) (0.004) (0.006)
Sales -0.007 0.007 0.007 0.011
(0.016) (0.013) (0.013) (0.012)
CFV4 -0.234 -0.179%** -0.089 -0.014
(0.158) (0.094) (0.157) (0.179)
Lev 0.141%* -0.054 0.031 0.052
(0.065) (0.076) (0.052) (0.080)
N 1,173 954 796 823
Firms 190 187 191 191
m2(p) 0.413 0.139 0.378
m3(p) 0.136
Hansen(p) 0.675 0.919 0.729 0.939
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Table 2.15: The effects of tangible assets on the sensitivity of investment to
cash flow volatility

This Table reports the results of equation 2.1} The definitions of variables and

separation criteria have been listed in the Table and Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

low MB high MB
low fixed high fixed low fixed high fixed low fixed high fixed
(1) (2) (3) (4) () (6)
L.Int -0.077 0.199 0.074 0.195 0.158 -0.194
(0.133) (0.139) (0.133) (0.124) (0.113) (0.164)
CF 0.022 -0.019 -0.120 -0.014 0.021 -0.055
(0.088) (0.048) (0.125) (0.102) (0.085) (0.109)
MB 0.003 0.001 0.004 0.025%* 0.005 -0.006
(0.009) (0.005) (0.007) (0.010) (0.005) (0.006)
Sales -0.012 0.024** 0.011 -0.037** -0.005 -0.000
(0.013) (0.011) (0.014) (0.018) (0.021) (0.019)
CFV4 -0.333* 0.192 -0.227* 0.060 -0.273 0.092
(0.192) (0.147) (0.118) (0.175) (0.219) (0.224)
Lev 0.096 0.039 0.094 0.011 0.136 -0.033
(0.075) (0.059) (0.075) (0.110) (0.088) (0.096)
N 1,008 848 971 1,106 753 811
Firms 381 382 191 191 191 191
m2(p) 0.343 0.189 0.277 0.180
m3(p) 0.167 0.19
Hansen(p) 0.776 0.936 0.704 0.925 0.725 0.803
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2.7.2 Robustness test(using six rolling years)

Table 2.16: The effects of cash flow volatility on investment

This Table reports the results using 6 rolling years cash flow to calculate the cash flow
volatility. The definitions of variables and sample separation criteria have been listed in
Table and Robust standard errors in parentheses. *** p<0.01, **

p<0.05, * p<0.1.
This Table reports the results using 6 rolling years to calculate the cash flow volatility.
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Panel A whole whole2  low cash flow high cash flow

(1) (2) (3) (4)
L.Int 0.150 0.236%*#* 0.115* 0.327*
(0.095) (0.059) (0.061) (0.167)
CF  -0.031 -0.005 0.004 -0.228
(0.054) (0.051) (0.031) (0.212)
MB 0.003 0.003 0.003 0.004
(0.003) (0.002) (0.002) (0.005)
Sales  0.015 0.019%* 0.002 0.016
(0.011) (0.008) (0.006) (0.024)
CEV6 -0.436*** -0.346***  -0.351%*** -0.014
(0.139) (0.094) (0.128) (0.264)
Lev  0.000 0.017 -0.003 -0.075
(0.060) (0.039) (0.029) (0.117)
NegCFV6 -0.004
(0.093)
N 3,550 3,550 1,528 1972
Firms 761 761 380 381
m2(p) 0.344 0.116
m3(p)  0.263 0.464
Hansen(p) 0.442 0.678 0.718 0.428
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Table 2.17: The effects of cash flow volatility on investment

This Table reports the results of equation The definitions of variables and

separation criteria have been listed in the Table and Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Panel B young old small large

(1) (2) (3) (4)
LInt 0202  0.410%%* 0208  0.213*
(0.188)  (0.092)  (0.129)  (0.123)
CF  -0062  -0.084  -0.055  0.027
(0.148)  (0.106)  (0.082)  (0.069)
MB  0.009 0.006  0.006 0.003
(0.009)  (0.004)  (0.004)  (0.006)
Sales  0.003 0.035 0017  0.032*
(0.020)  (0.025)  (0.017)  (0.017)
CFV6 -0.148%%*  -0.051  0.185  -0.450%*
(0.049)  (0.160)  (0.241)  (0.175)
Lev  -0.079 0077  -0.018  -0.093
(0.117)  (0.108)  (0.106)  (0.077)

N 1,370 2180 1,549 1951
Firms 380 381 380 181
m2(p) 0.210 0.614
m3(p) 0.719 0.989
Hansen(p) 0.821 0.675 0.951 0.766

Panel C  low lev  high lev low long high long low short high short

(1) (2) (3) (4) (5) (6)
LInt -0.004  0.192%% -0.012  0.072  0.385%%%  (.145%*
(0.102)  (0.073)  (0.152)  (0.093) (0.107) (0.070)

CF  0.011 0.052  -0.120  -0.016 -0.010 0.023

(0.059)  (0.044)  (0.076)  (0.062) (0.136) (0.034)

MB  0.002  0.009¥%* -0.002  0.008 0.005  0.006%*

(0.003)  (0.003)  (0.004)  (0.005) (0.004) (0.002)

Sales  -0.009 0012  0.008 0.018 0.017  0.018%**

(0.013)  (0.008)  (0.016)  (0.012) (0.019) (0.007)

CFV6  0.109  -0.226*  -0.120  -0.138 0.055  -0.266%*

(0.198)  (0.126)  (0.292)  (0.145) (0.240) (0.113)

Lev 0063  -0.034  0.024 0.026 -0.023 -0.007

(0.069)  (0.044)  (0.086)  (0.059) (0.116) (0.031)

N 1,740 1,810 1,701 1849 1,682 1868

Firms 380 381 380 381 380 381

m2(p) 0219 60 0.312 0.163
m3(p)  0.140 0.455 0.513

Hansen(p) 0.337 0.684 0.1782 0.702 0.530 0.491
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Table 2.18: The effects of market-to-book ratio on the sensitivity of invest-
ment to cash flow volatility

This Table reports the results of equation 2.1} The definitions of variables and

separation criteria have been listed in the Table and Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Panel A low MB high MB low MB high MB

small large small large

1) 2) @ W 6 ©

L.Int 0.277%%F  0.272%%  0.202** 0.180  -0.078 -0.119
(0.077) (0.117) (0.090)  (0.115) (0.082) (0.158)

CF  0.013 0.018 -0.077 -0.040  0.014  -0.151
(0.054) (0.103) (0.058)  (0.073) (0.054) (0.189)

MB 0.017*%%  0.003 0.017%* 0.012  0.006  -0.003
(0.005) (0.004) (0.007)  (0.009) (0.004) (0.007)

Sales  0.015 0.024 0.014 0.006  -0.008 -0.013
(0.010) (0.021) (0.012)  (0.019) (0.010) (0.019)
CFV6  -0.255%* 0.025  -0.239%%*  0.073 -0.158 -0.064
(0.129) (0.247) (0.094)  (0.186) (0.230) (0.318)
Lev  0.013 0.019 0.118%** 0.005  0.131 -0.152*
(0.053) (0.105) (0.057)  (0.085) (0.081) (0.092)

N 2032 1,518 1,031 1,001 602 916

Firms 380 381 190 190 190 191

m2(p)  0.321 0.237

m3(p) 0.864 0.126  0.165 0.254
Hansen(p)  0.328 0.952 0.917 0.877  0.766  0.842
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Table 2.19: The effects of market-to-book ratio on the sensitivity of invest-
ment to cash flow volatility

This Table reports the results of equation 2.1} The definitions of variables and

separation criteria have been listed in the Table and Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

low MB high MB
Panel B low cash flow high cash flow low cash flow high cash flow
) @) 3) (1)
L.Int -0.104 0.188 -0.097 0.235%*
(0.118) (0.120) (0.110) (0.133)
CF -0.055 0.015 -0.100 -0.122
(0.061) (0.123) (0.077) (0.078)
MB 0.013 0.018** 0.006 0.006
(0.010) (0.008) (0.004) (0.006)
Sales 0.012 -0.009 0.011 0.003
(0.015) (0.024) (0.015) (0.018)
CFV6 -0.414* -0.073 -0.069 0.516*
(0.243) (0.247) (0.317) (0.276)
Lev 0.135 0.094 0.013 -0.112
(0.085) (0.103) (0.078) (0.108)
N 891 1,141 616 902
Firms 190 191 190 191
m2(p) 0.484 0.683
m3(p) 0.679 0.907
Hansen(p) 0.734 0.697 0.732 0.462
low MB high MB
Panel C low lev high lev low lev high lev
(1) (2) (3) (4)
L.Int 0.349** 0.316%** 0.040 0.085
(0.166) (0.102) (0.135) (0.155)
CF -0.014 -0.024 0.048 -0.043
(0.092) (0.052) (0.120) (0.081)
MB 0.025 0.012 0.004 0.004
(0.015) (0.010) (0.006) (0.006)
Sales 0.009 0.008 -0.040 0.006
(0.021) (0.016) (0.025) (0.012)
CFV6 0.033 -0.410%** -0.504 0.036
(0.371) (0.188) (0.112) (0.230)
Lev 0.122 -0.054 0.094 0.113
(0.103) (0.072) (0.142) (0.071)
N 1,070 962 798 717
Firms 190 162 190 191
m2(p) 0.572 0.141 0.128
m3(p) 0.760
Hansen(p) 0.927 0.946 0.295 0.883
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Table 2.20: The effects of tangible assets on the sensitivity of investment to
cash flow volatility

This Table reports the results of equation 2.1} The definitions of variables and
separation criteria have been listed in the Table Table and Robust
standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

low MB high MB
low fixed high fixed low fixed high fixed low fixed high fixed

(1) (2) (3) (4) (5) (6)

L.Int 0.058 0.272* 0.042 0.188* 0.194 0.118
(0.089)  (0.146)  (0.100)  (0.104)  (0.124)  (0.157)
CF -0.006 -0.047 0.020 -0.062 0.019 0.012
(0.057)  (0.054)  (0.042)  (0.112)  (0.078)  (0.115)
MB 0.004 0.003 0.010%  0.022%*  0.007 0.003
(0.007)  (0.005)  (0.006)  (0.010)  (0.006)  (0.004)
Sales -0.005  0.029%% 0012  -0.037%  -0.022 0.004
(0.011)  (0.013)  (0.009)  (0.020)  (0.023)  (0.014)
CFV6 0312 0155 -0.419%%* 0269  -0.185 0.358
(0.119)  (0.243)  (0.150)  (0.296)  (0.257)  (0.298)
Lev 0.081* 0.038 0.041 0.029 0.182* 0.061
(0.048)  (0.059)  (0.050)  (0.112)  (0.102)  (0.088)
N 1,003 841 975 1,109 756 810
Firms 190 191 190 191 190 191
m2(p) 0.172 0.381 0.421
m3(p) 0.135 0.752 0.674
Hansen(p)  0.927 0.971 0.741 0.689 0.777 0.304
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2.7.3 Adding financial constraints dummy

Table 2.21: Adding interaction of cash flow volatility and financial con-
straints dummy

This Table reports adding interaction of cash flow volatility and financial constraints
dummy. The definitions of variables and separation criteria have been listed in the Table
and Column 1-6 is using firms’ size, year, cash flow, leverage ratio, MB ratio

and tangibility to proxy financial constraints. dummycfv is interaction of cash flow
volatility and financial constraints dummy. Robust standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1.

VARIABLES size year CF Lev MB tangibility
L.Int 0.158%*  (0.231%**  (0.158** 0.159*%*  0.159** 0.118
(0.070) (0.059) (0.070) (0.070) (0.070) (0.076)
CV 0.060 0.024 0.060 0.066 0.066 0.076
(0.100) (0.099) (0.100) (0.100) (0.100) (0.097)
MB 0.004 0.004** 0.004 0.004 0.004 0.005*
(0.003) (0.002) (0.003) (0.003) (0.003) (0.003)
Sales 0.012 0.020** 0.012 0.013 0.013 0.016*
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
CFV -0.081°** -0.055 -0.081*%*  -0.088**  -0.088**  -0.080*
(0.039) (0.037) (0.039) (0.040) (0.040) (0.041)
lev 0.014 -0.013 0.014 0.008 0.008 -0.024

(0.040)  (0.036)  (0.040)  (0.040)  (0.040)  (0.041)
dummycfv  -0.495%%%  _0.367FFF  0.345%FF _0.380%FF  _0.217F  -0.532%%*
(0.117)  (0.109)  (0.096)  (0.097)  (0.122)  (0.134)

N 3,660 3,660 3,660 3,660 3,660 3,660
Firms 762 762 762 762 762 762

m3(p) 0.257 0.478 0.257 0.280 0.280 0.212
Hansen(p) 0.647 0.498 0.647 0.676 0.676 0.575
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Chapter 3

Debt maturity and cash flow
volatility

3.1 Introduction

Firms have more current funds if they raise external funds, however they
have to pay debt, which makes them have less funds in the future. When
firms decide how to use debt financing, they are reallocating their expected
future cash flow and their current internal funds. Low cash flow firms tend
to have more short-term debt and less long-term debt. Cash flow volatility
measures the stability of cash flow, and high cash flow volatility means that
these firms are more likely to experience low cash flow in the future. If firms
suffer high cash flow volatility, they have to hold more short-term debt to

smooth cash flow.

Many previous papers have focused on the factors affecting firms’ capital
structure and debt maturity. However, very few papers consider the impacts
of cash flow volatility on firms’ capital structure and debt maturity. Some

research has found that cash flow volatility does not have influence on the
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capital market. For example, Frank and Goyal (2009) show that cash flow
volatility does not robustly explain firms’ capital structure in the US. In
contrast, Keefe and Yaghoubi (2016) reach the opposite conclusion; they
use several different methods to measure cash flow volatility and conclude
that it has a strong effect on the capital market and on debt maturity in

the US.

The majority of existing studies focus on the behaviour of US firms, though
some researchers use data from other developed countries to analyze which
variables will affect firms’ leverage. Rajan and Zingales (1995)) employ data
from the G-7 countries and conclude that the variables that affect firms’
leverage in the US also affect the leverage of firms in the G-7 countries.
Caglayan and Rashid (2014) investigate the effects of idiosyncratic and
macroeconomic uncertainty on firms’ leverage. They use the data of public
and non-public firms in UK, and find both of idiosyncratic and macroeco-
nomic uncertainty lower the leverage of firms in UK. However, |Wald, (1999)
argues that the different institutional settings in different countries create
different outcomes. China is the largest developing economy in the world
and has a less developed capital market than US. The special institutional
settings in China may affect Chinese listed firms’ capital choice decisions.
Chen (2004)) uses firm-level panel data to study the determinants of the
capital structure of Chinese listed firms. He finds that Chinese firms have
much lower long-term debt, which shows that they prefer short-term finance
to long-term finance. (Chen| (2004)) concludes that the trade-off model and
the pecking order hypothesis, which are derived from Western settings, can-
not robustly explain the capital choice preferences of Chinese listed firms.

He finds that they follow a new pecking order: retained profit, then equity,
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and lastly, debt. As equity financing is not binding, firms prefer equity
finance to debt finance. (Chen| (2004) also considers earnings volatility (the
absolute value of the first difference of the percentage change of operation
income) in his study, and he finds that earnings volatility does not affect
capital structure in China. However, the impacts of cash flow volatility and
earnings volatility on capital structure are different. There are no papers
that study the impact of cash flow volatility on the capital structure and
debt maturity of Chinese listed firms. To fill this gap, this chapter studies

how cash flow volatility affects debt maturity in China.

The variable of interest in this study is cash flow volatility, and I use two
different measures of cash flow volatility. The first is the standard deviation
of the last five rolling years’ cash flow. This method has been widely used
in previous studies; most existing papers which focus on cash flow volatility
use this method. For the robustness test, I use the standard deviation of
the last four and six rolling years’ cash flow, the results remain the same.
The second is the method followed by De Veirman and Levin| (2012), which
has only been used on data from the US and Japan. Due to the different
industry classifications and distribution of listed firms’ size between Chinese

firms and US firms, this method may lead some bias.

The dependent variables in this study are bounded between zero and
one. Linear estimation methods (the OLS and fixed-effect models) are not
appropriate in such cases. The major problem is that the linear model
may lead to predict values of the dependent variables that lie outside the
natural internal. This chapter employs fractional response models (FRMs)
to address the problems of fractional response dependent variables. Two

types of FRMs are used in this study: the first is that proposed by [Papke
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and Wooldridge (1993)). However, this FRM treats the data as pooled cross-
sectional data and does not consider time effects. The other estimation
method used in this chapter is the extension of the FRM proposed by
Wooldridge et al.| (2011). This method adds the time average of all time
varying regressors to capture the time effect. For the robustness test, I
use the Tobit model, OLS, and the Fixed Effects model to estimate the

specification. All of the results reach the same conclusions.

There are three main contributions stemming from this chapter. The first
is that it studies the relation between cash flow volatility and debt maturity
in China. The Chinese capital market is less developed than the US capital
market, and especially the bond market in China is quite immature. Most of
firms’ debt is issued by the major banks in China. The second contribution
is that I use several different methods to calculate cash flow volatility. The
last contribution is that this chapter employs two kinds of FRMs to solve

the problem of bounded variables.

This chapter is organized as follows: Section 2 reviews the existing literature.
Section 3 introduces the models used in this paper. Section 4 reviews the
data, introduces the variables and specification in the paper, and then
reports the univariate statistics. Section 4 presents the relation between
cash flow volatility and debt maturity in China. Section 5 concludes this

chapter.
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3.2 Literature review

3.2.1 The cash flow volatility, capital structure and

debt maturity

The factors affecting firms’ capital structure and debt maturity have been
widely discussed over the last 40 years. Frank and Goyal (2009) use US
data from 1950 to 2003 to ascertain which factors are relatively important
for capital structure. They find that a set of six factors from twenty-five
variables are reliable for explaining market leverage. These variables are:
median industry leverage, market-to-book assets ratio, tangibility, profits,
log of assets, and expected inflation. In addition to these six variables,
others have also been examined in previous studies. Shenoy and Koch
(1996) point out that leverage and cash flow are negatively related, while

across-time leverage increases when future cash flow increases.

Cash flow is an important proxy for firms’ health as greater cash flow means
that the firms have more internal funds to adjust its capital structure. Cash
flow does not only affect firms’ leverage (Shenoy and Koch| [1996), but also
affects the speed of adjustment towards the leverage target. Faulkender
et al. (2012)) demonstrate that firms with high leverage ratios and high cash
flow make larger capital structure adjustments than firms with low leverage
ratios and low cash flow. Financial constraints can also affect the speed with
which firms adjust to target leverage ratios. Financially unconstrained firms
adjust much faster than constrained firms when they are under-levered, but

slower when they are over-levered (Faulkender et al., 2012).

Cash flow volatility measures the stability of cash flow, and high cash flow
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volatility means less stable cash flow. Prior studies have investigated the
relation between cash flow volatility and the cost of external funds, and
have found that cash flow volatility increases the cost of external funds.
Minton and Schrand| (1999) show that cash flow volatility can increase the
cost of accessing the external capital market. Tang and Yan (2010) indicate
that cash flow volatility can affect CDS spreads. Douglas et al. (2016) point
that cash flow volatility has strong effects on bond yield spread. These
three papers all show that firms with higher cash flow volatility experience
higher costs for external funds. Due to this effect, firms with higher cash
flow volatility are more likely to be financially constrained. Higher cost of

external funds can change the capital structure of firms.

The relation between cash flow volatility and capital structure has also
been examined in previous studies. Existing studies reach two opposite
results. On the one hand, |Antoniou et al.| (2008) and Leary and Roberts
(2005) show that cash flow volatility cannot explain capital structure. On
the other hand, some studies find that cash flow volatility can affect capital
structure: Bradley et al.| (1984)) and [Friend and Lang| (1988) find a negative

relation between cash flow volatility and leverage.

A more recent study by Keefe and Yaghoubi (2016) reaches the same
conclusion as Bradley et al. (1984) and [Friend and Lang| (1988)). Keefe
and Yaghoubi (2016)) construct a theoretical model based on Black and
Scholes (1973))’s model to illustrate a positive relationship between cash
flow volatility and the cost of debt. On the basis of this model, Keefe
and Yaghoubi| (2016)) make two hypotheses: that firms with high cash flow
volatility use less debt, and that firms with high cash flow volatility use less

(more) longer-term (shorter-term) debt. Having constructed the theoretical
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model, Keefe and Yaghoubi| (2016) empirically examine the relationship
between cash flow volatility and capital structure. They summarise prior
studies and classify measures of cash flow into two kinds: operational
income before depreciation and cash-based operational profit. They use net
assets to scale these two kinds of cash flow. Then they use two methods to
estimate volatility: the last five rolling years’ standard deviation of cash
flow, and the method of De Veirman and Levin (2012)). Lastly, they estimate
the regression using annual US data from 1974 to 2012. Across all the
approaches, Keefe and Yaghoubi (2016)) conclude that cash flow volatility
is an important determinant of firm’ capital structure. For the robustness
tests, they first measure cash flow volatility over different window lengths.
Second, they use panel, zero-inflated beta, and OLS estimation methods.
Using different measures of cash flow volatility and econometric methods in
their research, Keefe and Yaghoubi| (2016) show that cash flow volatility is

negatively related to leverage.

Dudley and James (2015 obtain a similar result to that of Keefe and
Yaghoubi (2016)), that firms with high cash flow volatility have a lower
debt ratio. Dudley and James| (2015) use a different way to measure
cash flow volatility. They use a generalised autoregressive conditional
heteroskedasticity (GARCH) process on quarterly data to measure cash
flow volatility. They argue that the GARCH model estimates are better
than those of other measures of cash flow volatility. Most previous studies
calculate cash flow volatility based on a moving average of past cash flow.
This method makes cash flow volatility change very slowly over time and
treats all past cash flow as having the same weighting. Using equal weighting

leads to the situation where recent changes in cash flow are no more relevant
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than changes in cash flow two or five years previously. In addition, they
introduce the effects of financial constraints and ascertain whether financial
constraints make a difference. The results of their study show that cash flow
volatility has a greater impact on financially constrained firms. |Dudley and
James (2015) state that the reason for this is that financially constrained
firms suffer positive shocks of cash flow volatility, and hence they perform
differently from financially unconstrained firms. Financially constrained
firms aggressively issue debt when cash flow is low, but have trouble lowering

the leverage when cash flow volatility is high.

Firms that experience high cash flow volatility decrease their leverage
ratio; however, this does not smooth their cash flow volatility. |[Keefe and
Yaghoubi| (2016|) focus on the relationship between cash flow volatility and
debt maturity. They find that cash flow volatility decreases (increases) the
long-term (short-term) debt ratio in the US. This means that highly volatile

firms hold more short-term debt to smooth their cash flow.

3.2.2 Capital structure and cash flow volatility of Chi-

nese firms

The capital market in China is different from the capital market in the
US. As China is a developing country, Chinese firms have more difficulty
obtaining external funds. The bond market especially in China is quite
immature, and most firms can only obtain debt from major banks. This
special institutional setting can affect how cash flow volatility affects capital

structure and debt maturity in China.
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Chen| (2004) uses the annual data of 88 listed Chinese firms from 1995
to 2000, and finds that the capital choices of Chinese firms are different
from those from developed economies. Chinese firms prefer short-term debt
and have a much lower long-term debt ratio. |Chen| (2004)) also shows that
the firm-specific factors (firms’ size, growth opportunities, tangibility, and
profitability) that affect the capital structure of Western countries can also
affect the capital structure of Chinese firms. The results of |Chen| (2004)
indicate that the pecking order model seems to provide partial explanations.
However, a further investigation of |(Chen (2004) shows that neither the
pecking order hypothesis nor the trade-off model derived from Western
settings can robustly explain the capita choice preferences of listed Chinese
firms. These rather seem to follow a 'new Pecking order’: retained profit,
equity, and debt. |Chen| (2004) also considers the impact of earnings volatility
(measured as the absolute value of the first difference of the percentage
change in operational income) on capital structure, though the results show

that it does not affect capital structure in China.

Huang et al.|(2006) use data from more than 1,200 Chinese listed firms from
1994 to 2003 to study the capital structure of Chinese firms. They document
that the leverage of Chinese listed firms increases with fixed assets, firms’
size, and non-debt tax shields, and decreases with firm profitability. In
addition, Huang et al.| (2006)) indicate that the ownership structure can

affect a firm’s leverage. Lastly, they find that more volatile firms have much

lower long-term debt ratio.

Ownership is also an important factor in the Chinese capital market. Li et al.
(2009) use data from manufacturing firms in China over the 2000 to 2003

period to study the relation between ownership and the capital structure of

73



3.2. LITERATURE REVIEW

Chinese listed firms. They find that ownership and the governance structure
have very strong impacts on firms’ financing decisions. Firms with more
state and private shares have higher leverage, and this matters more for

small firms than for large firms.

Qian et al| (2007) use data from Chinese listed firms with an improved
model, and document that a firm’s leverage ratio is positively associated
with firm size, tangibility, and ownership structure, and negatively related
to profitability, non-debt tax shields, growth, and volatility. |Qian et al.
(2009) reach a similar conclusion as Qian et al.| (2007)), but also indicate
that lagged profitability has a small positive influence on firms’ leverage

ratio.

The studies above examine which factors affect the capital structure of
Chinese firms, with most of them focusing on the variables of tangibility,
profitability, firm size, non-debt tax shields, growth, and ownership. How-
ever, no previous paper has studied the relation between cash flow volatility
and the capital structure or debt maturity of Chinese firms. A previous
study finds a negative relationship between cash flow volatility and the
long-term debt ratio in the US (Keefe and Yaghoubi (2016)). I extend
its specification and examine whether cash flow volatility can affect debt

maturity in China.

There appears to be evidence that cash flow volatility can decrease firms’
debt maturity in the US. However, the results of this chapter find that cash
flow volatility does not have a similar impact on firms’ debt maturity in

China.
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3.3 The models: Specification, Fractional Re-

sponse Model and Variables Construc-

tion

3.3.1 Specification
Our main baseline specification follows Keefe and Yaghoubi| (2016])’s method:
DebtRatio;; = o+ 1 X;1-1 + BoLnCFV; ;1 + Dummies +¢;;  (3.1)

DebtRatio; ; are the short-term or long-term debt ratios: shortdebt, longdebtl

and longdebt2 list in Section [3.3.2]

Xi—1 is a matrix of lagged control variables listed in Section [3.3.3.1 and
ILnCFV;,_4 is the lag of the natural logarithm of the volatility measures.
Dummues include time and industry dummies.

To control for simultaneity, all explanatory variables are lagged. As the
dependent variables in this chapter are proportion-bounded between zero and
one, using linear methods has drawbacks as it causes common specification
errors. Hence, I use the FRM to estimate the specification. Furthermore,
to address the problems of treating the data as pool data, I then use the

adjusted FRM of |Wooldridge et al.| (2011) to estimate the specification.

75



3.3. THE MODELS: SPECIFICATION, FRACTIONAL RESPONSE
MODEL AND VARIABLES CONSTRUCTION

3.3.2 The dependent variables and Fractional Response

Model

In this chapter, I construct three main capital structure variables: two
long-term debt ratios and one short-term debt ratio. The long-term debt
ratios are the ratio of total long-term debt to total liability (longdebtl) and
the ratio of total long-term liability to total liability (longdebt2). I use the
ratio of total current liability to total liability to proxy the short-term debt
ratio (shortdebt). Current liability is the liability that matures in less than
one year. These three debt ratios are used to proxy the debt maturity of

Chinese firms in this study.

The dependent variables in this chapter are proportion variables, which
means, as indicated above, that the dependent variables are bounded
between zero and one. Linear methods such as OLS are not appropriate
for estimating bounded dependent variables. The major limitation is that
linear models allow the predicted values to lie outside the natural internal.
Furthermore, as (Gallani et al.| (2015) point out, OLS estimates constant
partial effects which are incompatible with bounded dependent variables.
Lastly, the residuals estimated using OLS are typically heteroskedastic and
the estimated parameters are inefficient, which makes traditional significance

test statistics unreliable (Noreen, [1988).

Logit and probit regressions are the most common econometric solutions
for dealing with bounded dependent variables. However, probit and logit
models require strict assumptions about the distribution of the dependent
variables. |Morse and Richardson| (1983)) indicate that the distribution

of the observed dependent variables should be either binomial or normal.
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Futhermore, Stone and Rasp| (1991)) show that when predictor variables
are skewed and collinear, the necessary assumptions of probit and logit
regression models are violated. In addition, Noreen| (1988) points out that
when the sample size is small, probit regressions may not be better than
OLS. Lastly, these models require ad-hoc transformations, such as log-odds
ratio often been applied to allow for tractability of values at the extremes
(Gallani et al., 2015). Due to these reasons, the Logit and probit models

are not suitable for this empirical chapter.

To address the problems of bounded dependent variables, I use the FRM
in this study. The FRM proposed by [Papke and Wooldridge| (1993) is
an extension of the General Linear Model (GLM). |Papke and Wooldridge
(1993) use this model to analyze a data set of employee participation rates in
401(k) pension plans and conclude that it is more appropriate for fractional
dependent variables. (Gallani et al.| (2015)) point that the FRM model has
four main advantages: 1) It does not require any special correction of
values at extremes. 2) The FRM can predict response variables within the
internal determined by the measurement scale and capture the non-linear
relationship of the data. 3) FRM model’s parameters is based on the quasi-
maximum likelihood method, which generates relatively efficient and fully
robust estimates under the assumptions of the generalised linear model
(GLM). 4) It allows for direct recovery of the regression function for the

dependent variable given the set of predictors.

Gallani et al.| (2015) compare the results of OLS and find that the FRM
outperforms the OLS. They argue that the FRM provides improved fit while
accounting for the non-constant returns of the dependent variable along the

range of predictors. (Gallani et al.| (2015) point out the FRM supports more
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precise inferences, especially when the observations are at the corners.

The FRM can solve the problems of bounded variables in this research;
however, this model treats the data as pooled cross-sectional data, not as
panel data. The data in this chapter is panel data. To address this problem,
Papke and Wooldridge (2008) use correlated random effects approaches to
estimate FRMs. However, their model is only for balanced panel data, and
the data in this research is unbalanced panel data. Therefore, I follow the
method of Wooldridge et al. (2011) who construct non-linear unobserved
effects models with unbalanced panel data. [Wooldridge et al.| (2011) add
time averages of all time-varying regressors to their models. These time
averages include all the averages of the regressors. This adjusted FRM can

be applied to unbalance panel data.

In this chapter, I first use the standard FRM to estimate the specification,
then use the method proposed by [Wooldridge et al.| (2011). To show
robustness to the choice of estimator, I also use OLS, and the Tobit and

Fixed-effect models.

3.3.3 Variables Construction

3.3.3.1 Cash flow volatility measures

Cash flow volatility is the key variable of interest in this study. I use the
net cash flow from operating activities to measure cash flow. Then I mainly
calculate cash flow volatility in two ways: first, the standard deviations of

last five rolling years’ cash flow, and, second, the method of De Veirman

and Levin, (2012)).
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The first measure is to use the last five rolling years’ cash flow to calculate
the standard deviation, a method that has been widely used in previous
studies. For the robustness tests, I use the standard deviation of last rolling
four and six years’ cash flow to measure cash flow volatility; the same

conclusion is reached (the results are reported in the appendix).

The second measure is that of De Veirman and Levin (2012). First I

estimate:

wit = Proi+B2Y ear+Ind;+B3Sizelercile; 1+ B4Y earxInd;+pPsY earxSizelercile; y+€;
(3.2)

1) w; ¢ represents cash flow growth from t-1 to t;
2) Year is a matrix of year dummies;
3) Ind; is a matrix of industry classification dummies;

4) SizeTercile;; is a matrix of size tercile dummies based on the total

assets;

5) Year x Ind; is a matrix of interactions between the indsutry and year

dummies; and

6) Year = SizeTercile;; is a matrix of interactions between the size and

year dummies.

The residual ¢;; represents the difference between the observed and the
estimated value of operating cash flow of firm i when controlling for time,

industry, size and related interactions. De Veirman and Levin| (2012)) show

79



3.3. THE MODELS: SPECIFICATION, FRACTIONAL RESPONSE
MODEL AND VARIABLES CONSTRUCTION

that o is an unbiased estimator of true conditional volatility

Oir =\/T/2 - €4 (3.3)

where €;; is the estimated residual from Eq El

Keefe and Yaghoubi (2016) show that volatile firms hold more short-term

debt when cash flow volatility is high. Therefore the expected results are
that cash flow volatility decreases the long-term debt ratio and increases

the short-term debt ratio.

3.3.3.2 Other control variables

To test whether cash flow volatility affects capital structure in China, I

construct the reliable factors that follow from [Frank and Goyal (2009).

There are six control variables in this chapter: tangibility, firms’ size, MB

ratio, profitability, firms’ age and state-ownership.

Tangibility is the ratio of fixed assets to total assets. This control variable

is negatively related to the short-term debt ratio in [Keefe and Yaghoubi

(2016). In this chapter, I expect tangibility to decrease the short-term debt

ratio.

Firm’s size is the natural logarithm of the total assets of the firm. The
studies of Keefe and Yaghoubi| (2016]) and (2004)) show the different
results: firms’ size increases firms’ leverage ratio in the US (Keefe and

1From the study of De Veirman and Levin| (2012), taking the expectation of equation

ofM but assuming that I know the true error term ¢; ;, I obtain E(0; ;) = \/7r/2E(|ei7t |)

If €;; is normal distribution with mean 0 and variance o7,, then ’ei,t’ is half-normal

distributed with E(|e”|) =/2/m0i4
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Yaghoubi), 2016), and decreases firms’ leverage ratio in China (Chen, [2004]).
As this chapter uses data from Chinese listed firms, I expect that firms’ size

increases the long-term debt ratio in this study.

MB ratio is the ratio of market value to book value (a proxy for the
growth opportunity of firms). |Chen/ (2004) finds that growth opportunities
(measured as sales growth/total asset growth) increase firms’ leverage ratios.
However, the market-to-book ratio decreases firms’ leverage ratios in US
(Keefe and Yaghoubi, [2016). In this study, I expect the market-to-book

ratio to be negatively related to short-term debt.

Profitability shows the profitability of the firm; this is the ratio of the firm’s
operating income before depreciation to total assets. In both [Keefe and
Yaghoubi| (2016]) and |Chen| (2004), profitability decreases firms’ leverage
ratios. The expected result is that profitability increases Chinese listed

firms’ short-term debt ratio.

Firm’s age is the number of years that a firm has been listed with China
Stock Market Accounting Research (CSMAR). Keefe and Yaghoubi| (2016))
include this control variable to lessen the effect of possible omitted variable
bias. The expected sign of a firm’s age is negative when the dependent
variable is short-term debt ratio (the same as the results of Keefe and

Yaghoubi| (2016))).

Due to the special institutional setting in China, I follow |Chen| (2004) to
add state-ownership to the specification. Ownership is the percentage of a
firm’s shares that is state-owned. |Li et al.| (2009) find that firms with more
state-owned shares have higher leverage ratios. Therefore, in my study, I

expect ownership to decrease the short-term debt ratio.
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Frank and Goyal (2009) also include inflation (the expected change in the
consumer price index over the coming year) and median industry leverage
(the median of total debt to market value of assets by year and industry).
However, in my specification, I include time and industry dummies that can
proxy these two control variables (following the study of [Frank and Goyal

(2009)).

3.4 Sample and Univariate Statistics

3.4.1 Sample

The sample used in this chapter comprises data from Chinese listed man-
ufacturing firms from 2003 to 2013. All the data are from the CSMAR
database. Cash flow statements are available from CSMAR for 1998 to
2013; however, I use the last 5 rolling years’ cash flow to calculate cash
flow volatility; I cannot use the data from 1998 to 2002 to estimate the
model. As I use the lagged terms in the specification, the sample starts
from 2003. To control for the potential influence of outliers, all the variables
are winsorized at 1% level in both tails of distribution. Having cleaned the
data, I have 5,554 firm-year observations. For the robustness test, I use
the standard deviation of the last four and six rolling years’ cash flow to
calculate cash flow volatility. The results of the four and six years’ cash
flow volatility generate same conclusions as the other two calculations of

cash flow volatility.

The number of annual observations for each of the 811 firms in our sample

are different. About half of them have 11 observations, i.e. they are observed
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every single year during the sample period 2003-2013. The other half of the
firms have fewer than 11 annual observations. This means that my panel

data is unbalanced.

3.4.2 Univariate Statistics

Table reports the summary statistics. The mean value of the (percentage
of) state-owned shares is only 0.103, and the 25th percentile, median, and
75th percentile of state-owned shares are 0, 0, and 0.152, respectively. This
result shows that most of the firms in my sample do not have many state-
owned shares. This is in contrast to the sample of |Chen| (2004) who shows
that the government still holds the majority of the shares of Chinese listed
firms in his sample (from 1995 to 2000). The 1999 to 2004 data of |Qian

et al.| (2009) shows a higher percentage of state-owned shares (0.2714).

Profitability has a mean of 0.02, with a standard deviation of 0.068. |Qian
et al. (2009) use data from 1999 to 2004, while my sample covers the
period 2003 to 2013. I find that the mean of profitability is the same in
my sample. Tangibility has a mean of 0.292, with a standard deviation of
0.156. This ratio is much lower than the 0.5 ratio in |Qian et al. (2009)). This
is because more and more firms invest more in research and development.

Market-to-book ratio has a mean of 1.565, with a standard deviation of

1.336.

The means of the long-term debt ratio (longdebt1) and the long-term liability
ratio (longterm2) are 0.091 and 0.122, respectively. The 25th percentile of

the long-term debt ratio and the long-term liability ratio are both 0. These

83



3.4. SAMPLE AND UNIVARIATE STATISTICS

figures mean that about one quarter of the firms do not hold any long-term
debt or long-term liability. The short-term liability ratio has a mean of
0.852, with a 75Hth percentile value of 0.977. The three debt ratios show
that most firms hold more short-term debt than long-term debt. These
results are in line with those of (Chenl (2004). He argues that firms tend to
hold more short-term debt, because this allows the supplier of capital to

monitor and control the loans of the firms more effectively.

3.4.3 Univariate correlation

Table reports the pairwise correlation coefficients. The two measures
of cash flow volatility (Incfv and Incfv2) are positively correlated to each
other, but are not very positively correlated (only 0.0477). This may be
due to two different measures of cash flow volatility are quite different,
one is the standard deviation of last five rolling years, the other is the
method followed |De Veirman and Levin (2012)). Both of cash flow volatility
are positively correlated to long-term debt ratio (ldebtl and ldebt2) and
negatively correlated to short-term debt (sdebt) ratio. These are consistent
with [Keefe and Yaghoubi| (2016)) (cash flow volatility increase the long-term
debt ratio and decreases the short-term debt ratio). Firms’ market-to-book
(MB) and profitability (Prof) are positively correlated to cash flow volatility,
while firms’ size (TA) and tangibility (Tang) are negatively correlated to

cash flow volatility.
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3.5 Empirical Results and Analysis

3.5.1 The Results of Fractional Response Model

I initially estimated Equation [3.1 using the full sample with the FRM. The
results are reported in Table [3.3] Then I split the firms into two groups
based on the financial constraints proxies (firms’ size, age, level of cash flow

and leverage ratio). The results of sub-groups are reported in the Table ,
55, B0 and B

Two methods have been used to measure cash flow volatility in this study:
one is the standard deviations of last five rolling years’ cash flow (Incfv),
and the other is the method that follows De Veirman and Levin| (2012)
(Incfv2). Both of these measures have been used in previous studies. Table
3.3 shows that the coefficients of cash flow volatility (of both Incfv and
Incfv2) are all insignificant. These mean that cash flow volatility does not
affect Chinese listed firms long-term and short-term debt ratios. These
results are inconsistent with that of Keefe and Yaghoubi| (2016)). They find
that cash flow volatility is positively related to the short-term debt ratio in
the US. The results of my study are similar to those of |Chen! (2004), who
shows that earnings volatility does not affect Chinese listed firms’ leverage.
This may be due to the fact that short-term debt is quite high in China.
Recall from Table B.1] that the mean value of short-term debt is about 0.852.
Chinese listed firms can neither increase nor decrease their short-term debt

when they experience high cash flow volatility.

The coefficients of MB ratio in columns 1, 2, 3, and 4 are negative and

significant at the 1% level. These results show that Chinese firms tend to

85



3.5. EMPIRICAL RESULTS AND ANALYSIS

use less long-term debt if they have a higher market-to-book ratio; these
results are similar to those of Keefe and Yaghoubi (2016). The coefficients
of tangibility and firm’s size are positive and significant at the 1% level in
columns 1, 2, 3, and 4 in Table [3.3] This means that larger Chinese listed
firms or firms with more tangible assets tend to use more long-term debt.
These results are also consistent with those of Keefe and Yaghoubi| (2016):
they find long-term debt ratio are positively related to the tangibility and
firms’ size. The coefficients of firm’s profitability show results opposite to
those of Keefe and Yaghoubi (2016)): the short-term debt ratio is positively

related to a firm’s profitability.

The coefficients of firms’ age are all insignificant in Table [3.3] This shows
that a firm’s age does not affect the long-term or short-term debt ratio.
This may explain why the studies of |Qian et al.| (2009) and Chen (2004)
do not include firms’ age. The coefficients of state-owned shares are also
insignificant in columns 1, 2, 5, and 6 in Table [3.3] While the values in
columns 3 and 4 are 0.235 and 0.236, respectively; however, these are only
significant at the 10% level. The proportion of state-owned shares has
been widely used in previous studies of debt ratios in China. |Chen! (2004)
and [Huang et al.| (2006) conclude that ownership structure is positively
correlated to leverage in China. However, in my research, state-ownership
is not a reliable independent variable. This may be due to the government
tending to hold fewer shares in Chinese listed manufacturing firms in the last
decade (the average of state-owned shares is only 0.103). The sharp drop
in the percentage of state-owned shares means that the influences of state-
ownership have been much diminished for the Chinese listed manufacturing

firms in my sample.
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Table [3.4] [3.5] 3.6 and [3.7] show the results of financially constrained and
financially unconstrained firms. The dependent variable is the ratio of
long-term debt to total liability. I also use the ratio of long-term liability to
total liability and the ratio of short-term debt to total liability as dependent
variables, the results have been reported in Appendix [3.11] All the coef-
ficients of cash flow volatility are insignificant. The results are consistent
with the results in Table 3.3} cash flow volatility does not affect long-term
debt ratio. Therefore, whether firms are financially constrained or not does

not affect the relation between cash flow volatility and debt maturity.

3.5.2 Applying Fractional Response Model in panel

data

To solve the problem of the standard FRM in the previous section (treating
data as pooled cross-sectional data), I then follow the method of Wooldridge
et al.| (2011)), adding the time averages of all time-varying regressors, and
estimate the specification again (adding the time effects in the FRM). The

results are reported in Table [3.8

The results of cash flow volatility remain insignificant in Table [3.8 It shows
that even though the time averages have been added to the FRM, the
results of cash flow volatility still show that there is no impact on the debt
maturity of Chinese listed firms. Therefore, I can conclude that the impact
of cash flow volatility is different in China, that firms do not adjust their

debt maturity when they experience high cash flow volatility.

The coefficients of state shares are still insignificant. The results for total
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assets and profitability are also the same as in Table [3.3] These two control
variables are positively associated with the long-term debt ratio. The
market-to-book ratio becomes insignificant in Table [3.8, and the coefficients
of tangibility are only significant at the 1% level in columns 3 and 6. The
results for firm age are all significant at the 1% level, as they are in Table

3.3

The difference between these two tables may be due to the FRM with the
time averages, which adds the time averages of each of the independent
variables, thereby adding too many regressors. The time average variables
take too much information from the other control variables; this is what

makes the difference between these two models.

Table [3.9] [3.10] 3.11] and [3.12) show the results of financially constrained

and financially unconstrained firms. The dependent variable is the ratio of
long-term debt to total liability (the results of using the ratio of long-term
liability to total liability and the ratio of short-term debt to total liability
as dependent variables are reported in Appendix . All the coefficients
of cash flow volatility are insignificant. The results are consistent with the

results of using FRM without time averages.

3.5.3 Alternative estimators

In this section, I use OLS, the Fixed-effects (FE) and the Tobit models to

estimate the specification as robustness tests. These results are reported

Tables [3.13] 3.14] and I examine all the control variables in the
specification. The results of OLS are similar to those of the FRM: 1)
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tangibility, total assets, and profitability are positively related to the long-
term debt ratio, while the market-to-book ratio is negatively related to it.

The other two variables, firms’ age and ownership, remain insignificant.

The results of the Fixed-effects and Tobit models show that a firm’s size
can increase its long-debt ratio. The other control variables do not have

strong effects on the capital structure of Chinese firms.

All the coefficients of cash flow volatility are insignificant. These results are
the same as those using the FRMs, with and without the time averages, in
the above sections. Therefore, I conclude that cash flow volatility does not

affect the debt maturity in China.

3.5.4 Alternative window length for the CFV mea-

sure

Table to Table|3.20] are the results of the robustness test, which uses the
standard deviation of last four and six rolling years’ cash flow to measure
cash flow volatility. All the coefficients of cash flow volatility are insignificant.
These results are the same as those in Table[3.3]to Table[3.15 These confirm

the result that cash flow volatility does not affect the debt ratio in China.

Most of the results concerning firms’ age and state-owned shares show that
these two factors do not affect firms’ debt ratio (the coefficients of these
two variables are insignificant). The coefficients of total assets in Table
to Table allow the same conclusion: larger firms have higher (lower)
long-term (short-term) debt ratios. This is consistent with the results of

Table 3.3 to Table and with Keefe and Yaghoubi| (2016).
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3.5.5 Cash flow and debt ratio

)

Cash flow volatility is calculated from cash flow, and can predict firms
future cash flow. The previous empirical results show cash flow volatility
does not affect debt maturity in China, to some extent, the future cash flow
does not affect the debt maturity of Chinese firms. In this section, I use
cash flow instead of cash flow volatility, and test whether cash flow affects

debt maturity in China.

The results have been reported in the Table [3.21} [3.22| and [3.23] I use

five estimation methods to estimate the regression: FRM, FRM with time

average, OLS, FE and Tobit models. All the coefficients of cash flow are

significant are 1% level. These results show that cash flow can affect firms’

debt maturity in China. Column 1, 2, 4, 5 in Table [3.21], [3.22] [3.23] show

the coefficients of cash flow are positive and significant at 1% level. Column

3, 6 in Table [3.21] [3.22] [3.23] show the coefficients of cash flow are negative

and significant at 1% level. Comparing to the results in previous sections
(cash flow volatility does not affect firms’ debt maturity), the results in

Table [3.21], [3.22] and [3.23] show that firms with more cash flow use more

short-term debt and less long-term debt.

The empirical results of this chapter show the firms use more short-term
debt when they have high cash flow, and this can also smooth their cash flow.
Recalling the correlation matrix in the first empirical chapter (chapter 2 in
this thesis), the cash flow is negatively related to cash flow volatility, this
means firms with more cash flow have a relatively lower level of cash flow
volatility. However, cash flow volatility does not affect debt maturity. This

may be due to that when firms decide to use short-term debt or long-term
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debt, they consider the current internal funds (i.e. cash flow). Cash flow
volatility which predicts future cash flow is not an important index for

them.

3.6 Conclusion

This chapter has examined the relationship between cash flow volatility and
capital structure in China. I use data from Chinese listed manufacturing
firms from 2002 to 2013. The results show that cash flow volatility does
not affect the debt maturity of Chinese listed manufacturing firms. In
contrast to previous research (Chen, [2004)), I find that ownership does not
affect capital structure in China. This may be due to the percentage of

state-owned shares in China dropping to a very low level.

The results of my research show that a firm’s size and tangibility are
positively related to its long-term debt ratio. This means that larger firms
or firms that have more tangible assets hold more long-term debt than
short-term debt. These is the same as the results of Keete and Yaghoubi
(2016). Profitability in China is similar to a firm’s size and tangibility.
Firms which are more profitable tend to use more long-term debt. This is

the opposite of the results attained in the US (Keefe and Yaghoubi, [2016).

Keefe and Yaghoubi (2016) conclude that firms in the US tend to use
more long-term debt if they experience high cash flow volatility. However,
this effect of cash flow volatility is not found in China. I have used two
kinds of methods to measure cash flow volatility: the standard deviation

of the rolling last five years’ cash flow, and the method of [De Veirman
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and Levin (2012). Both of these measures produce the same results. Cash
flow volatility does not affect the debt maturity of Chinese listed firms.
The different results in my chapter may be due to two reasons: the first
is that the less developed capital market and immature bond market in
China make it very difficult for Chinese listed firms to issue bonds; the high
level of short-term debt leads firms to hardly change their debt ratios. The
second reason is that when firms experience high cash flow volatility and
need to smooth their cash flow, they can either issue debt or issue equity.
As |Chen| (2004) points out, Chinese firms prefer equity financing to debt
financing because the former is not binding. Firms in China tend to issue
equity to smooth cash flow. Preferring to use equity financing is the second
reason that the debt maturity of Chinese firms are not affected by cash flow
volatility. This chapter also spilt the sample into two groups based on the
financial constraints proxies (firms’ age, size, cash flow and leverage ratio),
the results of all sub-samples reach the same conclusion: cash flow volatility

does not affect debt maturity in China.

As the dependent variables are fractional variables, they are bounded
between 0 and 1. To address the problem of fractional response variables, I
first used the FRM to estimate the specification. Then I added the time
averages (as proposed by Wooldridge et al.|(2011)) to estimate the regression
to solve the problem involving the standard FRM not considering time
effects. However, this adjusted FRM still has some drawbacks, as there are
too many time average-dependent variables in this model. In the robustness
test, I employed OLS, and the Fixed effects and Tobit models to estimate
the coefficients. All the models reached the same conclusion: cash flow

volatility does not affect the debt ratio in China.
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This chapter makes three contributions to the literature. The first is that
while previous papers have only use standard deviations of the last five years
to measure cash flow volatility in China, I also use method of De Veirman
and Levin| (2012) to do so. The second is that this chapter considers the
problems of the fractional response variables by using the FRM with and
without time averages, which makes the results more reliable. The third
contribution is there has been no paper that examines the relationship
between cash flow volatility and debt maturity in China. I fill this gap with

this research.
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3.7 Tables

Table 3.1: Summary statistics

The table reports the summary statistics of the study for the manufacturing Chinese
listed firms from 2003-2013. All the variables are winsorized at 1% level in both tail of
the distribution before the summary statistics are calculated. The tables shows the
number of observations(N), mean, min, max, standard deviation(sd), 25th
percentile(p25), median and 75th percentile. TA is the total asset of the firm, the unit
measurement of total asset is million RMB. owner is the percentage of state-owned
shares. MB is the ratio of market value to book value. Tang is the asset tangibility
which measure as the ratio of fixed assets-to-total assets. Prof is the ratio of the firm
operating income before depreciation to total assets. ldebt1 is the ratio of total
long-term debt to total liability, ldebt2 is the ratio of total long-term liability to total
liability, sdebt is ratio of total current liability to total liability. Incfvl is the natural
logarithm of standard deviation of last five rolling years cash flow. Incfv2 is the natural
logarithm of cash flow volatility calculate from the method of [De Veirman and Levin
2012)

VAR N mean min max sd p25 median p7H

o @ 6 @ 6 (© GRS

TA 5,616 6950 113 374000 16900 1330 2700 5810
owner 95,616 0.103 0 0.821  0.183 0 0 0.152
MB 5,616 1.565 0.209 7.4 1.336  0.675  1.147 1.994
Incfv 5,616 0.054 0.009 0.187 0.034 0.031  0.046  0.069
Incfv2 5,616 7.397 0.063 69.52 9.062 1.413 7.125 9.201

Tang 5,616 0.292 0.032 0.68 0.156 0.171  0.265 0.4
Prof 5,616 0.02 -0.21 0.214 0.068 -0.005 0.019 0.052
ldebt2 5,616 0.122 0 0.626 0.151 0.003  0.058 0.191
ldebtl 5,616 0.091 0 0.582  0.13 0 0.029  0.133
sdebt 5,616 0.852 0.354 1 0.158 0.772 091  0.977
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Table 3.3: The fractional response model without time averages

This table reports the results of equation [3.1] using fractional response model. All
explanatory variables are lagged by one year. The definition of variables have been
shown in Table [3.I] Age is firms’ age. Robust standard errors in parentheses.
***p<0.01, **p<0.05, *p<0.1

VAR  Idebtl ldebt1 ldebt2 ldebt2 sdebt sdebt
(1) (2) (3) (4) (5) (6)
Inctv -0.030 0.003 0.070
(0.030) (0.034) (0.127)
Incfv2 0.008 -0.007 -0.009
(0.018) (0.021) (0.016)
MB -0.068*** -0.070*** -0.091*** -0.091*** 0.023 0.026

(0.023)  (0.023)  (0.029)  (0.029)  (0.017)  (0.017)
Tang 1.523%FF  1545%FF 2 014%k%  2008%FF  -1.062F%F -1.106%%*
(0.149)  (0.149)  (0.167)  (0.167)  (0.137)  (0.136)
TA  0.265%%%  0.265%%%  0.211%FF  0.211%FF  -0.212%FF  _0.2]14%F*

(0.019)  (0.019)  (0.022)  (0.022)  (0.017)  (0.017)

Profit 0.936*** 0.930%%*  0.967%*  0.971%*  -0.238  -0.228
(0.350)  (0.349)  (0.395)  (0.395)  (0.307)  (0.305)

Age  -0.007  -0.007  -0.010  -0.010  -0.001  -0.001
(0.006)  (0.006)  (0.007)  (0.007)  (0.005)  (0.005)

Owner  0.084 0.078 0.235%  0.236*  -0.056  -0.045

(0.113)  (0.113)  (0.129)  (0.129)  (0.102)  (0.102)
Constant -8.119**%* _8.037*** _7.584%** _7590%** G.721***  §.532%**
(0435)  (0.419)  (0.514)  (0.496)  (0.381)  (0.371)

N 5,554 2,554 9,554 5,554 5,554 9,554

96



3.7. TABLES

Table 3.4: Small and large firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt
all firms into two group on the basis of firms’ size. The dependent variable is the ratio of
total long-term debt to total liability. The definition of variables have been shown in
Table Firms are separated into the level of firms’ total asset according to the
median value of the variable for all the firms belongings to the same industry. Robust
standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR small large small large
(1) (2) (3) (4)
Incfv 0.177 -0.122
(0.160) (0.134)
Incfv2 0.042 -0.006

(0.029)  (0.022)

MB 0.020 -0.070%** 0.026 -0.077FF*
(0.039)  (0.024)  (0.038)  (0.024)

Tang 0.643** 1.867*** 0.551%* 1.925%**
(0.281)  (0.180)  (0.284)  (0.178)

TA  0.702*%** 0.131%** 0.679*** 0.131%**
(0.071)  (0.026)  (0.071)  (0.026)
Profit 0.357 0.686 0.415 0.677
(0.588)  (0.437)  (0.602)  (0.435)

Age 0.028** -0.032%%*F  0.030***  -0.032%**
(0.011)  (0.007)  (0.011)  (0.007)
Owner 0.184 0.133 0.188 0.101
(0.223)  (0.128)  (0.224)  (0.127)

Constant -17.012***  _5.164%** _17.082*%** _4.790***
(1491)  (0.614)  (1.506)  (0.598)

N 2,449 3,105 2,449 3,105
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Table 3.5: Young and old firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt
all firms into two group on the basis of firms’ age. The definition of variables have been
shown in Table The dependent variable is the ratio of total long-term debt to total
liability. Firms are separated into the level of firms’ age according to the median value
of the variable for all the firms belongings to the same industry. Robust standard errors

in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR  young old young old
(1) (2) (3) (4)
Incfv 0.018 -0.073
(0.046) (0.079)
Incfv2 0.023 0.007

(0.026)  (0.025)

MB  -0.066  -0.060**  -0.064  -0.065%*
(0.040)  (0.027)  (0.040)  (0.027)

Tang 1.150%FF  1.585%%% [ 155%%% 1 632%%
(0.279)  (0.181)  (0.278)  (0.180)

TA  0.365%%F  0.212%%F  0.366%FF  0.214%F
(0.031)  (0.023)  (0.031)  (0.023)

Profit  0.065  1.474%%  0.036  1.457%**
(0.612)  (0.440)  (0.612)  (0.437)

Age  -0.017  -0.030%**  -0.017  -0.030%**
(0.016)  (0.011)  (0.016)  (0.011)

Owner  -0.139 0.196 -0.136 0.178
(0.173)  (0.147)  (0.172)  (0.147)
Constant -9.903%*% _6.758%%% _0.096*** 6 583%**
(0.708)  (0.565)  (0.684)  (0.549)

N 1,924 3,630 1,924 3,630
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Table 3.6: Low and high cash flow firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt
all firms into two group on the basis of firms’ cash flow. The definition of variables have
been shown in Table The dependent variable is the ratio of total long-term debt to
total liability. Firms are separated into the level of firms’ cash flow according to the
median value of the variable for all the firms belongings to the same industry. Robust
standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR low cash flow high cash flow low cash flow high cash flow

(1) (2) (3) (4)
Incfv 0.052 -0.096
(0.043) (0.093)
Incfv2 0.007 0.015
(0.022) (0.029)
MB 0.049 ~0.119%** 0.052 -0.124%%*
(0.034) (0.030) (0.033) (0.030)
Tang  0.948%%* 1,617 0.928#** 1.692%**
(0.243) (0.213) (0.243) (0.211)
TA  0.364%%* 0.211%** 0.363%** 0.213%**
(0.030) (0.025) (0.030) (0.025)
Profit  2.258%* 0.497 2.271%F* 0.511
(0.583) (0.506) (0.586) (0.503)
Age 0.008 -0.021%** 0.008 -0.022%%*
(0.009) (0.008) (0.009) (0.008)
Owner -0.105 0.175 -0.104 0.146
(0.192) (0.139) (0.192) (0.139)
Constant  -9.998*** _7.083%%* ~10.151%%% _6.827*
(0.698) (0.604) (0.674) (0.579)
N 2,755 2,799 2,755 2,799
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Table 3.7: Low and high leverage ratio firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt
all firms into two group on the basis of firms’ leverage ratio. The dependent variable is
the ratio of total long-term debt to total liability. The definition of variables have been
shown in Table [3.1] Firms are separated into the level of firms’ leverage ratio according
to the median value of the variable for all the firms belongings to the same industry.

Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR high leverage low leverage high leverage low leverage

0 ) G) @)
Inctv -0.073 -0.015
(0.140) (0.047)
Incfv2 0.002 0.026
(0.022) (0.030)
MB -0.003 -0.082%** -0.009 -0.082**
(0.030) (0.033) (0.030) (0.033)
Tang 1.906*** 1.006*** 1.946%** 1.030%**
(0.191) (0.240) (0.191) (0.241)
TA 0.261%** 0.274%** 0.264%** 0.275%**
(0.025) (0.030) (0.025) (0.030)
Profit 2.751%** -0.239 2.703%** -0.246
(0.492) (0.531) (0.485) (0.532)
Age -0.025%** 0.006 -0.025%** 0.006
(0.007) (0.010) (0.007) (0.010)
Owner 0.137 0.072 0.123 0.066
(0.147) (0.171) (0.147) (0.170)
Constant -8.113%** -8.311%** S7.9471%%* -8.282%**
(0.588) (0.666) (0.573) (0.642)
N 9,843 2,711 9,843 2,711
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Table 3.8: fractional response model with time averages

This table reports the results of equation [3.1] using fractional response model with time
averages. All explanatory variables are lagged by one year. The definition of variables
have been shown in Table Robust standard errors in parentheses. ***p<0.01,

**p<0.05, *p<0.1

VAR ldebt1 ldebt1 ldebt2 ldebt2 sdebt

sdebt

(1) (2) (3) (4) (5)

Inctfv 0.049 0.011 -0.024
(0.047) (0.050) (0.042)
Incfv2 0.011 -0.004
(0.018) (0.021)
MB -0.002 -0.002 0.006 0.007 -0.010
(0.028) (0.028) (0.034) (0.034) (0.021)
Tang -0.307 -0.310 0.086 0.079 0.470%*

(0.256)  (0.255)  (0.291)  (0.2091)  (0.234)
TA 0.591%*F*  (0.586***  (0.533***  (.534*** _(0.419%**
(0.051)  (0.051)  (0.061)  (0.061)  (0.047)
Profit 1.124%* 1.107** 1.578%**%  1.590*** -0.684*
(0459)  (0.455)  (0.510)  (0.512)  (0.410)
Age -0.257FFF  _(0.255%FF  _(.220%F*  _(.230%**  (.137**
(0.073)  (0.075)  (0.079)  (0.079)  (0.065)
Owner -0.040 -0.033 -0.001 0.000 0.028
(0.133)  (0.133)  (0.148)  (0.149)  (0.123)
Constant -6.217*%* -6.054*** _5.822%** _5895%**  7.060***
(1.247)  (1.239)  (1.391)  (1.388)  (1.124)

N 5,554 5,554 9,554 5,554 5,554

(6)

-0.011
(0.016)
-0.008
(0.021)
0.456%*
(0.232)
-0.414%%*
(0.047)
-0.655
(0.405)
0.134%*
(0.067)
0.023
(0.123)
6.813%**
(1.117)

9,554
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Table 3.9: Small and large firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time

averages, and spilt all firms into two group on the basis of firms’ size. The dependent

variable is the ratio of total long-term debt to total liability. The definition of variables
have been shown in Table Firms are separated into the level of firms’ total asset
according to the median value of the variable for all the firms belongings to the same
industry. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR small large small large
(1) (2) (3) (4)
Incfv 0.051 0.053
(0.093) (0.052)

Incfv2 0.032 -0.002
(0.030) (0.022)
MB 0.046 -0.034 0.051 -0.043
(0.045) (0.033) (0.044) (0.033)
Tang  -1.115%* 0.092 -1.239°%%* 0.071
(0.454) (0.295) (0.459) (0.292)

TA  0.620%%*  0.592*%**  (0.615***  (0.586%**
(0.134) (0.057) (0.133) (0.057)
Profit 0.996 0.801 0.953 0.784
(0.793) (0.563) (0.809) (0.552)

Age  -0.207**%  -0.285%F*  _(.242%**  _(.290***
(0.102) (0.108) (0.094) (0.108)
Owner -0.038 -0.047 -0.041 -0.034
(0.263) (0.148) (0.264) (0.149)

Constant -10.539***  -6.603*** -11.069*** -6.187***
(2.786) (1.450) (2.764) (1.453)
N 2,449 3,105 2,449 3,105
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Table 3.10: Young and old firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time
averages, and spilt all firms into two group on the basis of firms’ age. The dependent
variable is the ratio of total long-term debt to total liability. The definition of variables
have been shown in Table [3.1] Firms are separated into the level of firms’ age according
to the median value of the variable for all the firms belongings to the same industry.
Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR  young old young old

(1) (2) (3) (4)
Incfv  0.093 0.026
(0.077)  (0.057)

Incfv?2 0.023 0.008
(0.026)  (0.025)

MB  0.036 0.001 0.037  -0.001
(0.053)  (0.031)  (0.053)  (0.031)

Tang  0.083  -0.457  0.065  -0.447

(0.445) (0.299) (0.445) (0.297)

TA  0.994***%  0.497***  1.000%**  (0.492%**
(0.102) (0.058) (0.102) (0.059)
Profit 0.988 1.024* 0.987 0.989*
(0.808) (0.565) (0.808) (0.557)

Age  2.744%FF  _0.387*** 2 751*HFK  _().395%**
(0.963) (0.106) (0.951) (0.110)
Owner  -0.145 -0.019 -0.128 -0.010
(0.213) (0.169) (0.213) (0.169)

Constant  -2.007  -5.111%**  _-1.763  -5.178%**
(3.174) (1.550) (3.167) (1.533)

N 1,924 3,630 1,924 3,630
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Table 3.11: Low and high cash flow firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time
averages, and spilt all firms into two group on the basis of firms’ cash flow. The
dependent variable is the ratio of total long-term debt to total liability. The definition of
variables have been shown in Table 3.1} Firms are separated into the level of firms’ cash
flow according to the median value of the variable for all the firms belongings to the

same industry. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR low cash flow high cash flow low cash flow high cash flow

M) ) 3) )
Incfv 0.091 0.037
(0.071) (0.063)

Incfv2 0.022 0.002
(0.023) (0.029)
MB 0.055 -0.027 0.059 -0.031
(0.042) (0.038) (0.041) (0.037)
Tang -0.604 -0.112 -0.637 -0.096
(0.419) (0.330) (0.419) (0.324)

TA 0.506*** 0.676*** 0.509%*** 0.673%**
(0.081) (0.065) (0.081) (0.065)
Profit 1.119* 1.280** 1.120%* 1.229%*
(0.673) (0.645) (0.678) (0.634)

Age -0.133* -0.482%** -0.116* -0.505***
(0.069) (0.178) (0.068) (0.185)
Owner -0.112 -0.033 -0.110 -0.028
(0.223) (0.166) (0.224) (0.166)

Constant ST 414K -4.499%** S7.331%HK -4.560%**
(2.058) (1.583) (2.050) (1.562)
N 2,755 2,799 2,755 2,799
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Table 3.12: Low and high leverage ratio firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time

averages, and spilt all firms into two group on the basis of firms’ leverage ratio. The

dependent variable is the ratio of total long-term debt to total liability. The definition of

variables have been shown in Table Firms are separated into the level of firms’

leverage ratio according to the median value of the variable for all the firms belongings

to the same industry. Robust standard errors in parentheses. ***p<0.01, **p<0.05,

*p<0.1

VAR high leverage

low leverage

high leverage

low leverage

Incfv
Incfv2
MB
Tang
TA
Profit
Age
Owner

Constant

(1)
0.029
(0.062)

0.008
(0.036)
0.049
(0.322)
0.507+%*
(0.072)
1.850%%*
(0.591)
-0.286%**
(0.076)
0.125
(0.173)
7. 121%%
(1.583)

2,843

(2)
0.043
(0.073)

-0.000
(0.041)
-0.742%
(0.425)

0.685%**
(0.076)

0.286
(0.692)
-0.293*
(0.172)
-0.253
(0.204)

-6.0227%*
(2.012)

2,711

(3)

0.010
(0.022)
0.006
(0.036)
0.052
(0.321)
0.504%%*
(0.072)
1.819%%*
(0.586)
-0.269%**
(0.080)
0.127
(0.173)
~6.919%**
(1.581)

2,843

(4)

0.018
(0.029)
0.000
(0.041)
-0.727*
(0.423)
0.684***
(0.076)
0.271
(0.691)
-0.310%
(0.171)
-0.239
(0.204)

-6.147***

(2.000)

2,711
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3.8 Appendix 3A

3.8.1 The results of OLS, FE and tobit model

Table 3.13: The results of OLS

This table reports the results of equation using OLS. All explanatory variables are
lagged by one year. The definition of variables have been shown in Table Robust
standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR ldebt1 ldebt1 ldebt2 ldebt2 sdebt sdebt
(1) (2) (3) (4) (5) (6)
Incfv -0.002 0.000 0.008%**
(0.003) (0.003) (0.003)
Incfv2 0.001 -0.001 -0.001
(0.002) (0.002) (0.002)
MB  -0.004*%*  -0.004** -0.004*** -0.004*** 0.002 0.002
(0.002) (0.002) (0.001) (0.001) (0.002) (0.002)
Tang 0.181%F*  (0.183***  (0.185%**  (.184***  _0.146™** -0.151***
(0.014) (0.014) (0.012) (0.012) (0.015) (0.015)
TA  0.032%**  0.032*%**  0.020***  0.020%** -0.029%** -0.029***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Profit  0.055* 0.054* 0.057** 0.057** -0.003 -0.002
(0.031) (0.031) (0.027) (0.027) (0.033) (0.033)
Age -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Owner 0.011 0.011 0.025** 0.025%* -0.008 -0.007
(0.012) (0.012) (0.010) (0.010) (0.013) (0.013)
Constant -0.592%**  _0.572*%**  _(0.360%** -0.347***  1.543%**  1.497%**
(0.047) (0.047) (0.041) (0.040) (0.050) (0.050)
N 5,554 5,554 5,554 5,554 5,554 5,554
R-sq 0.203 0.203 0.187 0.187 0.161 0.161
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Table 3.14: The results of FE

This table reports the results of equation [3.1] using FE. All explanatory variables are
lagged by one year. The definition of variables have been shown in Table Robust
standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR ldebt1 ldebt1 ldebt2 ldebt2 sdebt sdebt
(1) (2) (3) (4) (5) (6)
Incfv 0.001 -0.002 0.001
(0.003) (0.003) (0.004)
Incfv2 -0.000 -0.001 0.000
(0.001) (0.001) (0.001)
MB 0.000 0.000 -0.001 -0.001 0.001 0.001

(0.002)  (0.002)  (0.001)  (0.001)  (0.002)  (0.002)
Tang -0.070%%% -0.070%%*  -0.022  -0.021  0.077%*  .077F**
(0.019)  (0.019)  (0.017)  (0.017)  (0.020)  (0.020)
TA  0.038%%%  0.038%%%  0.020%%% 0.020%%* -0.031%%* -0.031%**
(0.004)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)

Profit  0.033 0.033  0.097%%% 0.097%%*  -0.023  -0.022
(0.031)  (0.031)  (0.027)  (0.027)  (0.033)  (0.033)

Age -0.025%  -0.025%  -0.010  -0.011 0.015 0.015
(0.013)  (0.013)  (0.011)  (0.011)  (0.014)  (0.014)

Owner  0.002 0.002 0.009 0.009  -0.004  -0.004

(0.011)  (0.011)  (0.010)  (0.010)  (0.012)  (0.012)
Constant  -0.339%  -0.343%  -0.217  -0.212  1.207%¥%  1.295%**
(0.198)  (0.198)  (0.172)  (0.172)  (0.207)  (0.207)

N 2,554 9,554 9,554 5,554 2,554 2,554
R-sq 0.041 0.041 0.028 0.028 0.062 0.062
Firms 811 811 811 811 811 811
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Table 3.15: The results of Tobit

This table reports the results of equation [3.1] using tobit. All explanatory variables are
lagged by one year. The definition of variables have been shown in Table Robust
standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR  1debtl ldebt1 ldebt2 ldebt2 sdebt sdebt
(1) (2) (3) (4) (5) (6)
Incfv -0.001 -0.005 0.004
(0.004) (0.004) (0.004)
Incfv2 0.001 -0.002 -0.000
(0.002) (0.002) (0.002)
MB -0.003 -0.003 -0.005**  -0.005** 0.001 0.002
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Tang 0.014 0.014 0.057*F**  0.058%** 0.012 0.010
(0.020) (0.020) (0.021) (0.021) (0.019) (0.019)
TA  0.051*%*F  0.051%F%*  0.044***  0.044*** -0.035*** -0.036***
(0.004) (0.004) (0.004) (0.004) (0.003) (0.003)
Profit 0.048 0.048 0.114%%F%  0.115%** -0.037 -0.037
(0.036) (0.036) (0.039) (0.039) (0.033) (0.033)
Age -0.001 -0.001 -0.001 -0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Owner 0.001 0.001 0.003 0.003 -0.007 -0.006
(0.013) (0.013) (0.014) (0.014) (0.012) (0.012)
Constant -1.019%** -1.018*** _0.968*** _0.958*** 1.610*** 1.601***
(0.081) (0.080) (0.087) (0.087) (0.075) (0.075)
N 5,554 5,554 5,554 5,554 5,554 5,554
Firms 811 811 811 811 811 811
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3.9 Appendix 3B

3.9.1 Robustness tests: Different window lengths of
cash flow

Table 3.16: The results of fractional response model

This table reports the results of equation using fractional response model. Incfv4 is
log of the standard deviation of last four rolling years cash flow. Incfv6 is log of the
standard deviation of last six rolling years cash flow. The definition of other variables
have been shown in Table All explanatory variables are lagged by one year. Robust
standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR ldebt1 ldebt1 ldebt2 ldebt2 sdebt sdebt

(1) (2) (3) (4) (5) (6)
Incfvd  -0.047 -0.019 0.076
(0.045) (0.027) (0.073)
Incfv -0.010 0.034 0.063
(0.035) (0.040) (0.061)

MB  -0.063%** -0.080%%* -0.080%** -0.103***  0.016  0.037**
(0.021)  (0.024)  (0.027)  (0.031)  (0.016)  (0.018)
Tang  1.603%FF  1.502%FF 2. 112%F%  1.946%%%  _1.165%%% _(.998%**
(0.137)  (0.165)  (0.153)  (0.186)  (0.127)  (0.150)
TA  0.270%%%  0.258%%F  0.217FFF  0.204%FF  -0.218%FF _0.205%F*
(0.018)  (0.020)  (0.020)  (0.024)  (0.016)  (0.018)

Profit 0.886***  0.917%*  0.959%%*  0.965%*  -0.205  -0.210
(0.322)  (0.376)  (0.360)  (0.423)  (0.288)  (0.328)

Age  -0.006  -0.011  -0.008  -0.019%**  -0.002  -0.000
(0.005)  (0.007)  (0.006)  (0.008)  (0.005)  (0.006)

Owner  0.109 0.078  0.255%%  0.207 0.074  -0.051

(0.109)  (0.116)  (0.125)  (0.134)  (0.099)  (0.105)
Constant -8.318%¥% _7.830%FF _7844%0F 7 81FFF  §028%F* 65030

(0.406)  (0.473)  (0.475)  (0.564)  (0.359)  (0.414)

N 6,428 4,811 6,408 4,792 6,428 4,811
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Table 3.17: The results of fractional response model with time averages

This table reports the results of equation [3.1] using fractional response model with time
averages. The definition of variables have been shown in Table and Table All
explanatory variables are lagged by one year. Robust standard errors in parentheses.
**p<0.01, **p<0.05, *p<0.1

VAR ldebt1 ldebt1 ldebt2 ldebt2 sdebt sdebt
1) (2) (3) (4) (5) (6)
Incfv4 0.026 0.011 -0.010
(0.034) (0.037) (0.031)

Incfvo 0.066 -0.010 -0.031
(0.061) (0.066) (0.055)
MB -0.017 0.008 -0.004 0.012 -0.005 -0.016
(0.026) (0.030) (0.031) (0.037) (0.020) (0.023)
Tang -0.248 -0.321 0.114 0.081 0.425* 0.484*
(0.242) (0.274) (0.271) (0.313) (0.221) (0.249)

TA  0.497%*%F  0.693*%**  (0.432%**  (0.639%** -0.348*** _(0.509***
(0.049) (0.053) (0.058) (0.062) (0.044) (0.049)
Profit  1.117***  1.082**  1.570***  1.651***  -0.644* -0.649
(0.419) (0.494) (0.463) (0.550) (0.380) (0.438)

Age -0.214%** _0.338%F* _0.181*** -0.333***  (0.106**  0.218%**
(0.057) (0.083) (0.060) (0.092) (0.054) (0.078)
Owner 0.019 -0.103 0.082 -0.083 -0.017 0.071
(0.127) (0.141) (0.142) (0.157) (0.117) (0.130)

Constant -6.678%** 5. 758%** _G 511*** _5480*** 7.153%**  (.748***
(1.157) (1.327) (1.286) (1.475) (1.052) (1.192)
N 6,428 4,811 6,408 4,792 6,428 4,811
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Table 3.18: The results of OLS

This table reports the results of equation [3.1] using OLS The definition of variables have
been shown in Table and Table All explanatory variables are lagged by one
year. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR ldebt1 ldebt1 ldebt2 ldebt2 sdebt sdebt
(1) (2) (3) (4) (5) (6)
Incfv4 -0.004 -0.001 0.009
(0.005) (0.002) (0.013)
Incfvo 0.000 0.003 0.007
(0.004) (0.003) (0.014)
MB  -0.003%*  -0.005%** -0.004*** -0.005*** 0.001 0.003*
(0.001) (0.002) (0.001) (0.001) (0.002) (0.002)
Tang 0.188%*F*  (.179%**  (0.194%%*  (0.179%*F  _0.157*FF* _0.139***
(0.013) (0.015) (0.011) (0.013) (0.014) (0.016)
TA  0.032%**  0.031*%**  0.020%**  0.019*** -0.029%** _0.028***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Profit  0.053* 0.051 0.060** 0.054* 0.000 0.000
(0.028) (0.033) (0.025) (0.028) (0.030) (0.035)
Age -0.000 -0.001 -0.000 -0.001 -0.001 -0.000
(0.001) (0.001) (0.000) (0.001) (0.001) (0.001)
Owner 0.013 0.010 0.026***  0.023** -0.010 -0.007
(0.012) (0.013) (0.010) (0.011) (0.012) (0.013)
Constant -0.586***  -(0.544*** _(0.328%** _0.331*** 1.545%**  1.500***
(0.044) (0.050) (0.038) (0.044) (0.047) (0.053)
N 6,428 4,811 6,408 4,792 6,428 4,811
R-sq 0.202 0.206 0.189 0.189 0.162 0.161
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Table 3.19: results of FE

This table reports the results of equation using FE The definition of variables have
been shown in Table and Table All explanatory variables are lagged by one
year. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR ldebt1 ldebt1 ldebt2 ldebt2 sdebt sdebt
(1) (2) (3) (4) (5) (6)
Incfv4 -0.001 -0.001 0.002
(0.003) (0.002) (0.003)
Incfve 0.002 -0.004 0.002
(0.004) (0.004) (0.005)
MB -0.001 0.000 -0.001 -0.001 0.001 0.001

(0.002)  (0.002)  (0.001)  (0.001)  (0.002)  (0.002)
Tang -0.050%%% -0.082%%*  -0.005  -0.028  0.066%%* 0.078%**
(0.018)  (0.021)  (0.016)  (0.018)  (0.019)  (0.022)
TA  0.035%F%  0.041%%%  0.017FF%  0.022%FF  _0.020%%F _(.034*%*
(0.004)  (0.005)  (0.003)  (0.004)  (0.004)  (0.005)

Profit  0.041 0.028  0.105%¥* 0.098%%*  -0.022  -0.026
(0.029)  (0.034)  (0.025)  (0.029)  (0.030)  (0.035)

Age  -0.024*  -0.026**  -0.010  -0.012 0.014 0.017
(0.013)  (0.013)  (0.011)  (0.011)  (0.014)  (0.014)

Owner  0.006 -0.005 0.015 0.007  -0.006  -0.001

(0.011)  (0.012)  (0.010)  (0.010)  (0.011)  (0.012)
Constant  -0.291  -0.383%  -0.176  -0.248  1.262%%*  1.339%**
(0.192)  (0.206)  (0.167)  (0.178)  (0.201)  (0.214)

N 6,428 4,811 6,408 4811 6,428 4,811
R-sq 0.037 0.046 0.026 0.033 0.057 0.064
Firms 813 733 813 733 813 733
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Table 3.20: The results of Tobit

This table reports the results of equation [3.1] using tobit The definition of variables have
been shown in Table and Table All explanatory variables are lagged by one
year. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR ldebt1 ldebt1 ldebt2 ldebt2 sdebt sdebt
(1) (2) (3) (4) (5) (6)
Incfv4 -0.002 -0.005 0.003
(0.003) (0.003) (0.003)
Incfve -0.004 -0.011 0.007
(0.004) (0.015) (0.008)
MB -0.003 -0.003 -0.005**  -0.005** 0.002 0.001
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Tang 0.013 0.013 0.057*F**  0.055%** 0.012 0.013
(0.020) (0.020) (0.021) (0.021) (0.019) (0.019)
TA  0.051*%*F  0.051%F**  0.044***  0.044*** -0.035%** -0.035%***
(0.004) (0.004) (0.004) (0.004) (0.003) (0.003)
Profit 0.049 0.049 0.114%%F%  0.115%** -0.037 -0.037
(0.036) (0.036) (0.039) (0.039) (0.033) (0.033)
Age -0.001 -0.001 -0.001 -0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Owner 0.001 0.001 0.003 0.004 -0.007 -0.007
(0.013) (0.013) (0.014) (0.014) (0.012) (0.012)
Constant -1.021%%* -1.027*** _-0.965%** _-0.984*** 1.608*** 1.619***
(0.081) (0.081) (0.087) (0.087) (0.075) (0.075)
N 5,554 5,554 5,554 5,554 5,554 5,554
Firms 811 811 811 811 811 811
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3.10 Appendix 3C

3.10.1 Using cash flow instead of cash flow volatility

Table 3.21: The results of FRM and FRM with time averages

This table reports the results of equation using FRM and FRM with time averages,
but using cash flow instead of cash flow volatility. CF is the ratio of cash flow to total
asset. The definition of variables have been shown in Table All explanatory
variables are lagged by one year. Robust standard errors in parentheses. ***p<0.01,
**p<0.05, *p<0.1

Model FRM FRM with time average
VARIABLES  ldebtl ldebt1 sdebt ldebt1 ldebt1 sdebt

(1) (2) (3) (4) (5) (6)

CF SLAQARRE 1 282FFF  (0.050%FK ] Q74%KK ] Q71 (.622%F
(0.323)  (0.347)  (0.281)  (0.345)  (0.364)  (0.305)
MB -0.062%%%  -0.083%%F .02 0.002 0.011 -0.011
(0.022)  (0.029)  (0.017)  (0.027)  (0.034)  (0.021)
Tang 1.720%FF  2.166%FF  -1.214%%%  _0.175 0.178 0.367
(0.152)  (0.172)  (0.138)  (0.261)  (0.295)  (0.236)
TA 0.267F%%  (.2120%F  _0.214%FF  Q5E1FFE  (51TFRE -0.399%k*
(0.019)  (0.022)  (0.017)  (0.051)  (0.062)  (0.047)
Profit L7200F%  1.635%FF  0.727FF  L786FFF  2.147FFF 1.065%
(0.404)  (0.446)  (0.350)  (0.501)  (0.557)  (0.438)
Age 0.006  -0.008  -0.002  -0.258%F* _0.229%%%  (0.137%*
(0.006)  (0.007)  (0.005)  (0.075)  (0.079)  (0.068)
Owner 0.073 0.232%  -0.040  -0.008 0.013 0.007
(0.113)  (0.129)  (0.102)  (0.134)  (0.150)  (0.123)
Constant “8.082FFF  7.633FFF  GERTRRE 5 .Q45FRE 5 R34HKK G 730%H

(0.420)  (0.498)  (0.372)  (1.255)  (1.395)  (1.125)

N 5,554 5,554 5,554 5,554 5,554 5,554
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Table 3.22: The results of OLS and FE models

This table reports the results of equation using OLS and FE models, but using cash

flow instead of cash flow volatility. The definition of variables have been shown in Table

and All explanatory variables are lagged by one year. Robust standard errors
in parentheses. ***p<0.01, **p<0.05, *p<0.1

Model OLS FE
VARIABLES ldebtl ldebt1 sdebt ldebtl ldebt1 sdebt
1) 2) 3) (1) (5) (6)
CF -0.134%**%  _0.089***  0.106*** -0.094*** _-0.079*** 0.077**F*
(0.027) (0.023) (0.029) (0.022) (0.019) (0.023)
MB -0.003**  -0.004*** 0.002 0.000 -0.001 0.000
(0.002) (0.001) (0.002) (0.002) (0.001) (0.002)
Tang 0.197%**%  0.194%**  _0.162*** _0.064*** -0.016 0.072%%*
(0.014) (0.012) (0.015) (0.019) (0.017) (0.020)
TA 0.032***  0.020%** -0.029*** 0.036***  0.019*** -0.030***
(0.002) (0.002) (0.002) (0.004) (0.004) (0.004)
Profit 0.122%**  (0.102%** -0.056 0.070%*%  0.127%** -0.052
(0.034) (0.029) (0.036) (0.032) (0.028) (0.034)
Age -0.000 -0.000 -0.000 -0.024* -0.010 0.014
(0.001) (0.001) (0.001) (0.013) (0.011) (0.014)
Owner 0.009 0.024** -0.006 0.001 0.008 -0.003
(0.012) (0.010) (0.013) (0.011) (0.010) (0.012)
Constant -0.591%**  _0.364%**  1.529%** -0.324 -0.194 1.279%%*

(0.046)  (0.040)  (0.050)  (0.198)  (0.172)  (0.206)

N 2,554 9,554 9,554 2,554 9,554 5,554
Firms 811 811 811
R-sq 0.206 0.189 0.162 0.045 0.031 0.064
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Table 3.23: The results of Tobit model

This table reports the results of equation [3.1] using Tobit model, but using cash flow
instead of cash flow volatility. The definition of variables have been shown in Table
and All explanatory variables are lagged by one year. Robust standard errors in

parentheses. ***p<0.01, **p<0.05, *p<0.1

Model Tobit
VARIABLES ldebt1 ldebt1 sdebt
o) ) 3)
CF -0.119%%*%  _0.134%**  0.079%**
(0.027) (0.029) (0.024)
MB -0.002 -0.005** 0.001
(0.002) (0.002) (0.002)
Tang 0.025 0.071%** 0.004
(0.020) (0.021) (0.019)
TA 0.051%**  0.043*%**  -0.035%***
(0.004) (0.004) (0.003)
Profit 0.099%**  0.172***  _0.069**
(0.037) (0.041) (0.034)
Age -0.001 -0.001 0.001
(0.001) (0.001) (0.001)
Owner -0.001 0.002 -0.005
(0.013) (0.014) (0.012)
Constant -1.002***  _0.936***  1.590***

(0.080)  (0.087)  (0.075)

N 2,554 9,554 2,554
Firms 811 811 811
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3.11 Appendix 3D

3.11.1 Long-term liability ratio

Table 3.24: Small and large firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt
all firms into two group on the basis of firms’ size. The dependent variable is the ratio of
total long-term liability to total liability. The definition of variables have been shown in
Table 3.1] Firms are separated into the level of firms’ total asset according to the
median value of the variable for all the firms belongings to the same industry. Robust

standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR small large small large
(1) (2) (3) (4)
Incfv 0.167 -0.066
(0.165) (0.069)
Incfv2 0.048 -0.046

(0.034)  (0.025)

MB -0.031 -0.056** -0.023 -0.061**
(0.055)  (0.027)  (0.054)  (0.027)

Tang  1.027*%** 2.403*** 0.945%** 2.416%**
(0.302)  (0.206)  (0.305)  (0.204)

TA  0.683%** 0.067** 0.661*** 0.067**
(0.080)  (0.030)  (0.080)  (0.030)
Profit 0.421 0.163 0.471 0.184
(0.664)  (0.490)  (0.677)  (0.490)

Age 0.015 -0.028*** 0.017 -0.027F**
(0.012)  (0.008)  (0.012)  (0.008)
Owner 0.300 0.287** 0.307 0.276*
(0253)  (0.146)  (0.254)  (0.146)

Constant -17.059***  _4 541%%*  _17.121%%*% _4.336%**
(1.699)  (0.720)  (1.715)  (0.703)

N 2,449 3,105 2,449 3,105
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Table 3.25: Young and old firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt
all firms into two group on the basis of firms’ age. The dependent variable is the ratio of
total long-term liability to total liability. The definition of variables have been shown in
Table [3.1] Firms are separated into the level of firms’ age according to the median value
of the variable for all the firms belongings to the same industry. Robust standard errors

in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR  young old young old
(1) (2) (3) (4)
Incfv 0.066 -0.041
(0.054) (0.043)
Incfv2 0.020 -0.027

(0.031)  (0.028)

MB -0.074 -0.083** -0.071 -0.087**
(0.050)  (0.035)  (0.050)  (0.035)

Tang  1.491%FF  2.093***  1.471%F*  2,103%**
(0.320)  (0.199)  (0.326)  (0.200)

TA  0.286***  0.168%**  (0.290%**  (.170***
(0.038)  (0.026)  (0.038)  (0.027)

Profit -0.867 1.784*** -0.896 1.775%**
(0.727)  (0.484)  (0.728)  (0.483)

Age -0.008 -0.046%** -0.010 -0.046***
(0.020)  (0.012)  (0.019)  (0.012)

Owner 0.079 0.259 0.088 0.251
(0.194)  (0.169)  (0.192)  (0.169)
Constant -8.768*** _6.285%** .9 041*** _6.193***
(0.865)  (0.659)  (0.849)  (0.639)

N 1,924 3,630 1,924 3,630
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Table 3.26: Low and high cash flow firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt
all firms into two group on the basis of firms’ cash flow. The dependent variable is the
ratio of total long-term liability to total liability. The definition of variables have been

shown in Table[3.1] Firms are separated into the level of firms’ cash flow according to

the median value of the variable for all the firms belongings to the same industry.
Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR low cash flow high cash flow low cash flow high cash flow
M) ) 3) )
Incfv 0.074 -0.048
(0.047) (0.049)
Incfv2 -0.017 -0.007
(0.026) (0.032)
MB 0.030 -0.142%** 0.033 -0.146%**
(0.044) (0.037) (0.043) (0.036)
Tang 1.755%%* 2.046%** 1.715%** 2.076%H*
(0.264) (0.249) (0.264) (0.248)
TA 0.310%** 0.153%#* 0.310%%* 0.154%%*
(0.035) (0.030) (0.035) (0.030)
Profit 2.535%%* 0.264 2,571 0.278
(0.610) (0.587) (0.616) (0.583)
Age 0.011 -0.027#%* 0.011 -0.028%**
(0.010) (0.009) (0.010) (0.009)
Owner 0.024 0.309* 0.026 0.295%*
(0.218) (0.159) (0.219) (0.160)
Constant -9.562%** -6.445%** -9.780%*** -6.315%**
(0.819) (0.715) (0.782) (0.692)
N 2,755 2,799 2,755 2,799
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Table 3.27: Low and high leverage ratio firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt

all firms into two group on the basis of firms’ leverage ratio. The dependent variable is

the ratio of total long-term liability to total liability. The definition of variables have

been shown in Table [3.1] Firms are separated into the level of firms’ leverage ratio

according to the median value of the variable for all the firms belongings to the same
industry. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR high leverage

low leverage

high leverage

low leverage

Incfv
Incfv2
MB
Tang
TA
Profit
Age
Owner

Constant

(1)
-0.032
(0.043)

0.007
(0.033)
2,385 %5
(0.205)
0.213%**
(0.028)
3.050%**
(0.497)
-0.020%**
(0.008)
0.262*
(0.156)
_7.683%%*
(0.655)

2,843

(2)
-0.028
(0.054)

-0.120%**
(0.046)
1,397
(0.279)
0.190%**
(0.035)
-0.415
(0.662)
0.002
(0.011)
0.275
(0.212)
_7.226%%*
(0.794)

2,711

(3)

-0.019
(0.024)
0.003
(0.033)
2.394*
(0.205)
0.214%%%
(0.028)
3.038%F
(0.495)
-0.029%**
(0.008)
0.255
(0.156)
~7.606%**
(0.639)

2,843

(4)

0.011
(0.037)
~0.121%%*
(0.046)
1.419%%*
(0.281)
0.190%**
(0.035)
-0.418
(0.662)
0.002
(0.011)
0.268
(0.212)
_7.148%5*
(0.767)

2,711
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Table 3.28: Small and large firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time

averages, and spilt all firms into two group on the basis of firms’ size. The dependent

variable is the ratio of total long-term liability to total liability. The definition of

variables have been shown in Table Firms are separated into the level of firms’ total

asset according to the median value of the variable for all the firms belongings to the

same industry. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR small large small large
(1) (2) (3) (4)
Incfv 0.039 0.009
(0.097) (0.058)
Incfv2 0.035 -0.036
(0.035) (0.025)
MB 0.014 -0.006 0.019 -0.012
(0.061) (0.036) (0.060) (0.036)
Tang -0.631 0.479 -0.752 0.458
(0.485) (0.342) (0.495) (0.340)
TA  0.507%F%  0.562%**  0.500%**  0.563%**
(0.159) (0.065) (0.157) (0.065)
Profit ~ 2.201°** 0.465 2.179%* 0.481
(0.859) (0.631) (0.875) (0.628)
Age  -0.194* -0.130 -0.251 %% -0.126
(0.099) (0.121) (0.094) (0.121)
Owner 0.128 -0.124 0.125 -0.119
(0.289) (0.168) (0.290) (0.169)
Constant -11.829%** _6.362*%** _12.715%F* _6.037***
(3.216) (1.625) (3.195) (1.640)
N 2,449 3,105 2,449 3,105
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Table 3.29: Young and old firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time
averages, and spilt all firms into two group on the basis of firms’ age. The dependent
variable is the ratio of total long-term liability to total liability. The definition of
variables have been shown in Table 3.1} Firms are separated into the level of firms’ age
according to the median value of the variable for all the firms belongings to the same
industry. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR  young old young old
(1) (2) (3) (4)
Incfv  0.118 -0.036
(0.085) (0.062)
Incfv2 0.023 -0.027
(0.031) (0.028)
MB  0.060 -0.005 0.065 -0.006

(0.066)  (0.038)  (0.065)  (0.038)

Tang  0.169 0.049 0.126 0.063
(0.548)  (0.336)  (0.549)  (0.336)

TA 1.001FFF  0.4128%%  1.012%F%  0.416%%
(0.122)  (0.069)  (0.123)  (0.069)

Profit  0.633  1.710%%*  0.638  1.710%**
(0.963)  (0.620)  (0.972)  (0.619)

Age 3.116%F  -0.284%F  3.122%%  _0.303%*
(1.338)  (0.126)  (1.330)  (0.128)
Owner -0.087  0.042  -0.064  0.041
(0.234)  (0.190)  (0.233)  (0.191)
Constant ~ -3.980  -5.088%¥* 3884  -5.304%**
(3.418)  (1.735)  (3.418)  (L.718)

N 1,924 3,630 1,924 3,630
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Table 3.30: Low and high cash flow firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time
averages, and spilt all firms into two group on the basis of firms’ cash flow. The
dependent variable is the ratio of total long-term liability to total liability. The definition
of variables have been shown in Table [3.1] Firms are separated into the level of firms’
cash flow according to the median value of the variable for all the firms belongings to the

same industry. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR low cash flow high cash flow low cash flow high cash flow

(1) (2) (3) (4)

Incfv 0.103 -0.030
(0.075) (0.069)
Incfv2 0.005 -0.020
(0.027) (0.033)
MB 0.054 -0.018 0.056 -0.017
(0.052) (0.045) (0.050) (0.045)
Tang -0.193 0.330 -0.232 0.352
(0.453) (0.375) (0.453) (0.373)
TA  0.443%%* 0.656%** 0.450%** 0.662%**
(0.096) (0.076) (0.096) (0.076)
Profit  1.810%* 1.215* 1.847% 1.190
(0.719) (0.730) (0.729) (0.730)
Age -0.063 -0.298** -0.040 -0.320%*
(0.078) (0.152) (0.076) (0.151)
Owner -0.036 -0.056 -0.039 -0.060
(0.249) (0.186) (0.250) (0.187)
Constant  -8.060%** -3.158* ~8.090%** -3.506*
(2.205) (1.824) (2.200) (1.807)
N 2,755 2,799 2,755 2,799

123



3.11. APPENDIX 3D

Table 3.31: Low and high leverage ratio firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time

averages, and spilt all firms into two group on the basis of firms’ leverage ratio. The

dependent variable is the ratio of total long-term liability to total liability. The

definition of variables have been shown in Table Firms are separated into the level

of firms’ leverage ratio according to the median value of the variable for all the firms

belongings to the same industry. Robust standard errors in parentheses. ***p<0.01,

*p<0.05, *p<0.1

VAR high leverage

low leverage

high leverage

low leverage

Incfv
Incfv2
MB
Tang
TA
Profit
Age
Owner

Constant

(1)
0.044
(0.066)

0.030
(0.037)
0.459
(0.342)
0.430%**
(0.079)
2,200+
(0.601)
-0.256%**
(0.086)
0.262
(0.183)
-6.233%%*
(1.668)

2,843

(2)
-0.071
(0.081)

-0.018
(0.058)
-0.617
(0.525)

0.625%**
(0.093)

0.217
(0.848)
0.062
(0.195)
-0.346
(0.238)

-6.800%F
(2.330)

2,711

(3)

-0.006
(0.024)
0.029
(0.037)
0.453
(0.343)
0.430%%*
(0.079)
2.306%**
(0.604)
-0.239%**
(0.089)
0.263
(0.183)
~6.071*
(1.657)

2,843

(4)

0.004
(0.037)
-0.016
(0.057)
-0.581
(0.526)

0.626%**
(0.092)

0.195
(0.854)

0.035
(0.194)
-0.361
(0.239)

7.220%5*
(2.331)

2,711
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3.11.2 Short-term debt ratio

Table 3.32: Small and large firms (FRM without time averages)

This table reports the results of equation [3.I] using fractional response model, and spilt

all firms into two group on the basis of firms’ size. The dependent variable is the ratio of

total short-term debt to total liability. The definition of variables have been shown in
Table Firms are separated into the level of firms’ total asset according to the

median value of the variable for all the firms belongings to the same industry. Robust

standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR small large small large
1) ) 3) ()
Incfv  -0.102*%*  0.158%**
(0.052) (0.031)
Incfv2 -0.040* 0.007
(0.024) (0.020)
MB  -0.043 0.034* -0.047* 0.042%**
(0.027) (0.020) (0.026) (0.020)
Tang -0.291 -1.361%+* -0.244 -1.435%#*
(0.249) (0.169) (0.248) (0.168)
TA  -0.477F%  -0.076***  -0.464*** -0.077***
(0.060) (0.025) (0.060) (0.025)
Profit 0.167 0.029 0.142 0.045
(0.491)  (0.402)  (0.497)  (0.401)
Age -0.026%**  0.018%F*  -0.027***  0.017***
(0.009) (0.006) (0.009) (0.006)
Owner  -0.338* -0.002 -0.338* 0.037
(0.196) (0.116) (0.196) (0.116)
Constant  11.947*%% 3. 767***  11.998***  3.292%**
(1.264)  (0.588)  (1.272)  (0.578)
N 2,449 3,105 2,449 3,105
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Table 3.33: Young and old firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt
all firms into two group on the basis of firms’ age. The dependent variable is the ratio of
total short-term debt to total liability. The definition of variables have been shown in
Table [3.1] Firms are separated into the level of firms’ age according to the median value
of the variable for all the firms belongings to the same industry. Robust standard errors

in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR  young old young old
B ) ) @)
Incfv 0.002 0.125%+*
(0.040) (0.036)
Incfv2 -0.020 -0.007
(0.022)  (0.022)
MB 0.028 0.017 0.027 0.025
(0.029) (0.021) (0.029) (0.021)
Tang -0.879%** -1.050%*%* -0.892%** _1.127%**
(0.255) (0.167) (0.254) (0.165)
TA  -0.295%FF  _0.170%%F  -0.295%** -(0.175%**
(0.028) (0.021) (0.028) (0.021)
Profit 0.522 -0.752* 0.544 -0.717*
(0.518) (0.394) (0.516) (0.390)
Age 0.022 0.011 0.022 0.012
(0.014) (0.010) (0.014) (0.010)
Owner 0.073 -0.132 0.073 -0.104
(0.156) (0.133) (0.155) (0.132)
Constant  7.842%#* 5. 884*** 7. 855%** 5 o5tk
(0.605) (0.501) (0.593) (0.491)
N 1,924 3,630 1,924 3,630
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Table 3.34: Low and high cash flow firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt
all firms into two group on the basis of firms’ cash flow. The dependent variable is the
ratio of total short-term debt to total liability. The definition of variables have been
shown in Table[3.1] Firms are separated into the level of firms’ cash flow according to
the median value of the variable for all the firms belongings to the same industry.
Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR low cash flow high cash flow low cash flow high cash flow

M ) 3) @
Incfv 0.004 0.129
(0.038) (0.139)
Incfv2 -0.010 -0.013
(0.019) (0.025)
MB -0.044* 0.051%*%* -0.044* 0.057**
(0.026) (0.023) (0.026) (0.023)
Tang -0.307 -1.306*** -0.314 -1.400***
(0.225) (0.192) (0.223) (0.189)
TA -0.257F** -0.194*** -0.257F** -0.197***
(0.027) (0.023) (0.027) (0.023)
Profit -0.639 -0.282 -0.634 -0.299
(0.500) (0.441) (0.499) (0.437)
Age -0.016** 0.018** -0.016** 0.019%**
(0.007) (0.007) (0.007) (0.007)
Owner 0.148 -0.201 0.148 -0.164
(0.170) (0.128) (0.170) (0.128)
Constant 7.394%** 6.471%*%* 7.390%*** 6.144***
(0.608) (0.527) (0.595) (0.508)
N 2,755 2,799 2,755 2,799
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Table 3.35: Low and high leverage ratio firms (FRM without time averages)

This table reports the results of equation [3.1] using fractional response model, and spilt

all firms into two group on the basis of firms’ leverage ratio. The dependent variable is

the ratio of total short-term debt to total liability. The definition of variables have been

shown in Table [3.1] Firms are separated into the level of firms’ leverage ratio according

to the median value of the variable for all the firms belongings to the same industry.
Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR high leverage

low leverage

high leverage

low leverage

Incfv
Incfv2
MB
Tang
TA
Profit
Age
Owner

Constant

(1)
0.075
(0.077)

-0.027
(0.023)
~1.653 %%
(0.180)
-0.21 7%
(0.023)
~1.795%F
(0.446)
0.009
(0.006)
-0.079
(0.135)
6.986++*
(0.527)

2,843

(2)
0.082
(0.091)

0.044*
(0.025)
-0.342
(0.209)
-0.227*
(0.027)
0.919%*
(0.463)
-0.008
(0.008)
-0.078
(0.153)
6.8827*
(0.583)

2,711

(3)

-0.005
(0.020)
-0.022
(0.023)

~1.696+F*
(0.179)

-0.220%**
(0.023)

1747
(0.441)

0.009
(0.006)
-0.067
(0.135)

6.813%%*
(0.518)

2,843

(4)

-0.020
(0.024)
0.047*
(0.025)
-0.392%
(0.210)

-0.220%%*
(0.027)
0.937%*
(0.463)
-0.009
(0.008)
-0.064
(0.152)

6.668***
(0.571)

2,711
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Table 3.36: Small and large firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time
averages, and spilt all firms into two group on the basis of firms’ size. The dependent
variable is the ratio of total short-term debt to total liability. The definition of variables
have been shown in Table Firms are separated into the level of firms’ total asset
according to the median value of the variable for all the firms belongings to the same

industry. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR small large small large
(1) (2) (3) (4)
Inctv ~ -0.031 -0.030
(0.083) (0.047)
Incfv2 -0.030 0.004

(0.025)  (0.020)
MB  -0.056* 0.033 -0.058%* 0.043
(0.032)  (0.028)  (0.032)  (0.028)
Tang  0.843** 0.262 0.910** 0.281
(0.396)  (0.276)  (0.397)  (0.275)
TA  -0.498%** _(0.388*** _(.488*** _(.383***
(0.110)  (0.053)  (0.109)  (0.054)
Profit -0.202 -0.690 -0.160 -0.651
(0.675)  (0.517)  (0.679)  (0.507)
Age  0.156%* -0.018 0.177%** -0.018
(0.067)  (0.133)  (0.065)  (0.142)
Owner -0.015 0.059 -0.018 0.049
(0234)  (0.138)  (0.235)  (0.139)
Constant — 7.142*%**  7.141%%*  7.562***  6.797*F**
(2.334)  (1.351)  (2.310)  (1.356)

N 2,449 3,105 2,449 3,105
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Table 3.37: Young and old firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time
averages, and spilt all firms into two group on the basis of firms’ age. The dependent
variable is the ratio of total short-term debt to total liability. The definition of variables
have been shown in Table Firms are separated into the level of firms’ age according
to the median value of the variable for all the firms belongings to the same industry.

Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR  young old young old

(1) (2) (3) (4)
Incfv  -0.103 0.016
(0.066)  (0.053)

Incfv2 -0.017  -0.010
(0.023)  (0.022)
MB  -0.050  -0.011  -0.049  -0.005

(0.038)  (0.025)  (0.038)  (0.025)

Tang  -0.190  0.696**  -0.178  0.668**
(0.413)  (0.271)  (0.412)  (0.269)

TA  -0.765%%% -0.337+FF  _(.76TFFF (.33
(0.092)  (0.054)  (0.092)  (0.054)

Profit  -0.311 0715  -0.315  -0.654
(0.701)  (0.513)  (0.698)  (0.503)

Age -2.580%FF  0.241%FF 2 5T0FRF (.249%%%
(0.896)  (0.088)  (0.885)  (0.090)

Owner  0.047 0.036 0.033 0.029
(0.193)  (0.157)  (0.193)  (0.157)
Constant 4280  6.638%%F  4.043  6.693%**
(2.790)  (1.412)  (2.777)  (1.404)

N 1,924 3,630 1,924 3,630
N 1,924 3,630 1,924 3,630
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Table 3.38: Low and high cash flow firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time
averages, and spilt all firms into two group on the basis of firms’ cash flow. The
dependent variable is the ratio of total short-term debt to total liability. The definition
of variables have been shown in Table [3.1] Firms are separated into the level of firms’
cash flow according to the median value of the variable for all the firms belongings to the

same industry. Robust standard errors in parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR low cash flow high cash flow low cash flow high cash flow

(1) (2) (3) (4)
Incfv -0.037 -0.035
(0.064) (0.056)
Incfv2 -0.018 -0.004
(0.020) (0.025)
MB -0.044 0.001 -0.045 0.009
(0.032) (0.029) (0.032) (0.030)
Tang  0.689% 0.282 0.696* 0.262
(0.388) (0.298) (0.387) (0.292)
TA  -0.335%%* -0.537% -0.335%5 -0.534%%
(0.073) (0.059) (0.073) (0.060)
Profit -0.196 ~1.262%* -0.189 ~1.199%*
(0.584) (0.569) (0.584) (0.558)
Age -0.011 0.334%* -0.026 0.356%*
(0.075) (0.141) (0.076) (0.150)
Owner 0.079 0.026 0.078 0.022
(0.202) (0.154) (0.202) (0.154)
Constant ~ 7.346%%* 5991 7.208%% 5857
(1.801) (1.437) (1.793) (1.425)
N 2,755 2,799 2,755 2,799
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Table 3.39: Low and high leverage ratio firms (FRM with time averages)

This table reports the results of equation [3.1] using fractional response model with time
averages, and spilt all firms into two group on the basis of firms’ leverage ratio. The
dependent variable is the ratio of total short-term debt to total liability. The definition
of variables have been shown in Table Firms are separated into the level of firms’

leverage ratio according to the median value of the variable for all the firms belongings

to the same industry. Robust standard errors in parentheses. ***p<0.01, **p<0.05,

*p<0.1

VAR high leverage

low leverage

high leverage

low leverage

(1) (2) (3) (4)
Incfv  -0.056 0.033
(0.056) (0.065)
Incfv2 -0.014 -0.012
(0.020) (0.024)
MB -0.031 0.009 -0.030 0.010
(0.027) (0.032) (0.027) (0.033)
Tang 0.057 1.003%%* 0.057 0.943%5
(0.303) (0.368) (0.302) (0.365)
TA  -0.363%FF  _0.498%FF  _0.358%FF  _(.490%F*
(0.065) (0.069) (0.065) (0.069)
Profit  -1.374%%* -0.161 ~1.345%* -0.153
(0.533) (0.619) (0.527) (0.617)
Age  0.135% 0.151 0.115 0.163
(0.080) (0.137) (0.082) (0.137)
Owner  -0.121 0.249 -0.126 0.249
(0.162) (0.187) (0.162) (0.186)
Constant  6.697%** 8.943% 6.465%** 8.830**
(1.440) (1.817) (1.438) (1.796)
N 2,843 2,711 2,843 2,711
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Chapter 4

Cost of capital and cash flow
volatility

4.1 Introduction

High volatility of a firm’s cash flow is associated with a high probability
of a cash flow shortfall, and enhances the probability of default. (Graham
et al. (2005) point out corporate executives have a strong desire to keep
cash flow volatility constant. In the survey article by (Graham et al.| (2005)),
the executives state a willingness to sacrifice long-term value to ensure
smoother cash flow. An important motivation for achieving lower cash flow
volatility is that the executives think that investors perceive volatile firms
to be riskier, and thus demand a higher expected return, or cost of equity.
According to the studies cited above, cash flow volatility is a potential
reason that may increase the cost of equity. High cash flow volatility may
also increase the cost of debt because of the higher probability of cash
flow shortfall. As regards the cost of debt, the volatility of cash flow is

occasionally cited as the basis for a rating[] Nonetheless, the empirical

1On February 18, 2014, Fitch maintained a BBB - rating for Wyndham Worldwide ,
noting that the affirmation reflected that Wyndham has modified its business model to
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literature has paid relatively little attention to the relation between cash
flow volatility and the cost of capital. The main purpose of this chapter is

to shed further light on this topic.

Existing empirical studies show that cash flow volatility can lower the
investment of US firms and it can increase the cost of obtaining external
funds (Minton and Schrand, 1999). Furthermore, Keefe and Yaghoubi
(2016)) find evidence that cash flow volatility may affect the firms’ capital
structure. Another recent paper by Douglas et al| (2016]) proves that cash
flow volatility is positively associated with the bond yield spreads. All these
studies use US data and find that higher cash flow volatility is associated
with a higher cost of capital. In contrast, there are only a handful of papers
studying the relation between cash flow volatility and the cost of capital in
China. One cannot but note some striking differences between the capital
markets in the US and China: firstly, the bond market in China is relatively
immature; secondly, most Chinese firms can only raise debt from the major
banks. Given these differences, one may wonder whether the empirical
results found for the US are valid for China as well. This chapter attempts
to investigate the relation between cash flow volatility and the cost of capital

in China.

Firms can raise additional capital either through equity or debt. Therefore,
studies investigating the cost of capital make distinction between the cost of
equity and the cost of debt. This study uses three methods to measure the
cost of equity: the industry method (Gebhardt et al., 2001), the PEG ratio
(Easton|, 2004), and the average of these two. (Gebhardt et al.| (2001) show

that a firm’s implied cost of equity is a function of its industry membership,

reduce its cash flow volatility
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book-to-market (B/M) ratio, forecasted long-term growth rate, and the
dispersion in the analyst earnings forecasts. They use a discounted residual
income model to estimate the implied cost of equity. [Easton| (2004)) describes
a model of earnings and earnings growth, and uses this model to estimate the
expected return on the equity market. Unfortunately, data for forecasting
returns is not available for the Chinese capital market. For this reason, I
follow the study of (Chen et al. (2011) and use realised data instead. In
what regards the measure of the cost of debt I follow the method of |(Chen
and Zhu (2013) and calculate the ratio of financial expenses to the average

of long and short term liabilities.

To examine the relation between the cost of capital and cash flow volatility,
I use two estimation methods: Fama-Macbeth adjusted by Newey and West
(Mclnnis, 2010) and OLS (standard errors clustered at the firm level). The
Fama-Macbeth approach is widely used in the empirical studies of asset
pricing models. However, this approach does not correct the standard errors
for the time-series autocorrelation, and is usually used for cross-sectional
data. To address this problem, I use the Fama-Macbeth approach adjusted
by Newey and West (Mclnnis, [2010) instead. As my data have both time
and firm specific effects, I follow [Petersen| (2009), and therefore 1) include
time dummies, and 2) estimate the standard errors clustered at the firm

level.

My empirical results reveal that the impact of cash flow volatility on the cost
of equity in China is similar to the impact of cash flow volatility on the cost
of capital in the US (Minton and Schrand} |1999). The main analysis defines
cash flow volatility as the standard deviation of the last five rolling years.

Alternatively, I measure cash flow volatility using the standard deviation of
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the last four or six rolling years instead. All the empirical results show that
cash flow volatility increases the cost of equity in China. Another interesting
result unveiled by this paper is that firm ownership does not affect the cost
of equity in China. The first explanation for this result can be found in
the data descriptives: firms with lower state-owned shares have a better
performance. Consequently, firms with lower number of state-owned shares
have lower cost of equity. The second reason is that the manufacturing firms
in my sample have a relatively low ratio of state-owned shares; therefore,
whether the firms have state-owned shares or not is not an important factor

for the cost of equity.

In contrast, my empirical results show that the cost of debt is not affected
by cash flow volatility in China, which is different from the US capital
market (Douglas et al., 2016). The difference in results may be related to
the characteristics of the Chinese capital market: the bond market in China
is quite immature; most firms can only obtain loans from the major banks,
and the interest rate for loans is not determined by cash flow volatility.
Moreover, due to data availability, this study uses only one method to
measure the cost of debt. My empirical results also reveal that having
state-owned shares can lower the cost of debt in China. This result can also
be found in the study by |Li et al. (2009)), who show that state ownership is
positively associated with the leverage ratio in China. State-owned firms
have more advantages when they borrow money from outside. It is easier

for firms with more state-owned shares to raise funds from major banks.

The stock market in China has grown rapidly since 1990s; however, the
bond market is quite immature. This explains the different results for the

cost of equity and the cost of debt in this chapter. Cash flow volatility
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is one of the financial proxies for firms; if they experience high cash flow
volatility, they have to spend more when they raise money from the stock
market. For the cost of debt, in contrast to the bond market in the US,
most debt comes from the major banks in China. The interest rate of bank
is a very important factor for the cost of debt. If China had a large bond

market, the results of the cost of debt may change.

This chapter is organised as follows. Section 2 reviews the existing literature.
Section 3 introduces the specifications used in this chapter. Section 4
introduces the four methods of measuring the cost of capital and the two
estimation methods used in this chapter. Section 5 introduces the data,
describes the variables, presents some univariate analysis and the correlation
matrix. Section 6 reports all the empirical results regarding the relation
between cash flow volatility and the cost of capital in China. Section 7

concludes the chapter.

4.2 Literature review

4.2.1 Cash flow volatility and the cost of capital: the-

oretical work

In traditional asset-pricing models, such as CAPM, the idiosyncratic return
volatility can not affect the variance in a well-diversified portfolio. Earnings
volatility and cash flow volatility are not considered in the CAPM model.
However, some studies argue that there is a link between cash flow volatility

and the cost of capital. [Trueman and Titman| (1988) construct a model that
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shows firms smooth their earnings to reduce the probability of bankruptcy,
and thereby lower their borrowing rates. The drawbacks of this model
are that it does not consider the cost of equity, and it does not allow
investor diversification across multiple securities. |[Easley and O’hara; (2004)
develop a model based on information risk and the risk premium. This
model indicates that investors demand a risk premium for securities when
they lack information. [Easley and O’hara (2004) point out that income
smoothness lowers information asymmetry, thereby lowering the cost of
equity capital. In summary, firms may benefit from a earnings smoothening.
Finally, Keefe and Yaghoubi (2016]) construct a theorical model based on the
Black and Scholes (1973))’s model to illustrate a positive relation between
the cost of debt and the cash flow volatility. These studies state that cash

flow volatility can theoretically increase the cost of capital.

4.2.2 Cash flow volatility and the cost of capital: em-

pirical evidence

The empirical literature on the cash flow volatility is vast, dating back to
the 1990s. Minton and Schrand| (1999)) use quarterly data of US firms and
find that the cash flow volatility can lower the level of firm investment.
They also demonstrate that cash flow volatility has a strong positive impact
on the cost of obtaining external funds. In their study, cash flow volatility
is measured as the coefficient of variation of quarterly operating cash flow
over the previous six years. Molina (2005) uses the coefficient of variation
of operating income over the previous three-year period to measure the

cash flow volatility, and concludes that cash flow volatility has a strong
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positive impact on the yield spread. This conclusion is based on the annual
data from 1988 to 2002. The study of Tang and Yan (2010)) focuses on
the relation between the firm-specific characteristics and credit default
swaps. Using quarterly data from 1997 to 2006 in US, they indicate that
the cash flow volatility (measured as the coefficient of variation of quarterly
operating cash flow over the previous six years) increases the credit default
swap spread. However, this conclusion is based on a regression that does not
control for spread-informative variables (coverage ratio and credit rating).
To summarise, the previous studies have used different methods to measure
cash flow volatility and different data frequencies (Minton and Schrand
(1999) and [Tang and Yan| (2010) use quarterly data, while Molina/ (2005)) uses
annual data). Nevertheless, all studies have reached the same conclusion:

cash flow volatility can increase the cost of capital in the US

A more recent paper by Douglas et al| (2016)) finds a positive relation
between cash flow volatility and bond yield spreads, using both forward-
looking and historical cash flow volatility. This conclusion is based on the
quarterly data from 1994 to 2009 in US There are four main conclusions
in the study of [Douglas et al.| (2016). First, cash flow volatility has more
impact on the bond price than a number of commonly used factors (interest
coverage ratios and leverage ratios). Second, when firms are at a great risk
of default, the impact of cash flow volatility is dramatically higher. Third,
cash flow volatility predicts yield spread inter-temporally. Finally, up-to-
date information is an important factor for yield spread. When using more
recent cash flow (short-window cash flow) to measure cash flow volatility,
the impact of short-window cash flow volatility on bond yield spread is

greater than when using long-window cash flow volatility.
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In addition to the papers cited above, there are many studies that focus on
earnings volatility. Both cash flow volatility and earnings volatility reflect
the firm’s stability and are affected by its risk management policies and
managerial decisions. To some extent, cash flow volatility and earnings
volatility are similar. [Francis et al.|(2004) examine the relation between
earnings volatility and the implied cost of equity and conclude that earnings
volatility has a positive effect on the cost of equity. The latter is based on
the forecasts of the future stock price and dividends, which are provided by
Value Linef| The result of [Francis et al. (2004) shows that the volatile firms
have a higher future stock return than the firms with smooth earnings. As
a robustness test, Francis et al.| (2004) utilise the method of |Easton| (2004)
to measure the cost of equity and reach the same conclusion. However,
the study of |Verdi (2005)) reaches a different result. This study uses a
principal components analysis and replicates the study of [Francis et al.
(2004). The relation between the earnings volatility and the cost of equity
in his study reverses in sign and becomes insignificant when the cost of
equity is estimated using the method of |(Gebhardt et al.| (2001)). McInnis
(2010) also replicates the study of Francis et al.| (2004) and finds that the
earnings volatility can increase the implied cost of equity but does not lower
the average stock returns. Francis et al. (2004)) state that this may be due

to the optimism of analysts’ long-term earnings forecasts.

Bhattacharya et al. (2003) use data from 34 countries from 1984 to 1998, and

find that countries with higher earnings volatility have a lower cost of capital

2The Value Line Investment Survey, a stock analysis newsletter, is among the most
highly regarded and widely used independent investment research resources in global
investment and trading markets, tracking approximately 1,700 publicly traded stocks in
over 99 industries.
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(estimates from dividend yields); however, this result becomes insignificant
when they introduce an international factor-pricing model to calculate the
cost of capital. |Amidu and Abor (2006)) use the data from Ghana and find
that firms with higher earnings volatility pay fewer dividends, and that

higher earnings volatility implies lower returns.

In summary, the literature on the cash flow volatility does not reach a
consensus. One the one hand, Minton and Schrand| (1999) and Francis et al.
(2004) indicate that the cash flow volatility increases the cost of capital,
while, on the other hand, the studies of [Bhattacharya et al. (2003) and
Verdi| (2005)) conclude that the impact of cash flow volatility on the cost of
capital is a matter of the different methods used for measuring the cost of

equity.

4.2.3 Cash flow volatility in China

As China is a developing country, Chinese firms have more difficulty in
obtaining external funds relative to their US counterparts. Therefore, when
Chinese firms experience high cash flow uncertainty, they may behave
differently relative to US firms. The vast majority of prior studies that
focus on the cash flow volatility and cost of capital are based on analyses
of US data. There are, however, very few studies that focus on the cash
flow volatility and cost of capital in China. [Safdar and Yan| (2016) examine
the relation between accruals quality and cost of capital in China. They
find that poor accruals quality increases the non state-owned firms’ cost of

equity, but does affect the cost of debt in China.
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Similar to [Minton and Schrand, (1999), |Ying and Zhengfei (2006) find that
cash flow volatility can decrease the cost of capital for Chinese firms. [Ying
and Zhengfei (2006]) use the income residual model to measure the cost of
equity and find that total disclosure and the earnings smoothness are the
main influential factors on the cost of capital in China. However, there are
no other papers that study the relation between cash flow volatility and the
cost of capital in China. I attempt to fill this gap in the literature. This
chapter uses four different methods to measure the cost of capital and tests
whether the impact of cash flow volatility on the cost of capital in China is

different from that in US.

4.3 Specification

In order to examine the effect of cash flow volatility on the cost of capital,

this study follows the model of [McInnis (2010), as described below:

Kit = ap + ayCFVy_1 + agBetaj 1 + asSizey_1
(4.1)

+asM By + asownershipy 1 + €4

The dependent variable K denotes the cost of capital. Section [£.4.1]discusses
the four methods used to measure the cost of capital K. The main variable
of interest is cash flow volatility C'F'V. In the main analysis CFV is
calculated using the standard deviation of cash flow in the previous 5 rolling
years. Alternatively, robustness checks use a 4 or 6 year rolling window
instead. Douglas et al| (2016) and [Francis et al.| (2004) show that cash

flow volatility can increase the cost of capital in US, so I expect that the
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coefficient associated with this variables is positive and significant also when
I use Chinese data. Beta is the slope coefficient from the regression of
a firm’s raw return on the monthly value-weighted over five rolling years.
Volatile firms have more difficulty in raising money from outside, so the
expected results should be positive. Size is the natural logarithm of total
assets. Large firms are assumed to have a lower cost of capital, hence the
expected coefficients of this variable should be negative. M B is the natural
logarithm of the ratio of the market value to book value. Firms with a higher
MB ratio are expected to be less financially constrained. The coefficient
of this variable is expected to be negative. Finally, ownership is a dummy
variable equal to 1 if the firm has any state-owned shares. State-owned
firms in China face fewer financial constraints. The expected sign for this
coefficient should be negative. All the independent variables are lagged by

one period to avoid possible endogeneity.

4.4 Measuring the cost of capital

4.4.1 Cost of equity

There is no consensus regarding the way the cost of equity should be
measured. Four models have been widely used in previous studies: the
models of |Gebhardt et al.| (2001), Claus and Thomas| (2001)), Easton| (2004]),
and Ohlson and Juettner-Nauroth (2005). However, due to the nature of
the data in China, I cannot use the models of |Claus and Thomas) (2001])
and |Ohlson and Juettner-Nauroth (2005). For the method of |Claus and

Thomas (2001), CSMAR does not have five years forecast data of earnings
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and earning growth, this method is not available. The method of |Ohlson
and Juettner-Nauroth| (2005) is based on the expected earning per share
and dividend per share, however I do not have complete data for dividends
per share. Therefore, this method is also not available in this chapter. I
can only use the method of (Gebhardt et al.| (2001) and the method of
Easton| (2004) in this paper. Additionally, I use the average value of the
industry method (Gebhardt et al., [2001) and the PEG ratio (Easton, [2004)
to measure the cost of equity. Overall, three different methods are used to

measure the cost of equity.

The industry method assumes that a firm’s return on equity (ROE) reverts
to the industry median ROE beyond the forecast horizon. The PEG ratio
assumes zero growth in abnormal earnings beyond the forecast horizon.
While Botosan and Plumlee| (2005) point out that the PEG ratio approach
is preferable for measuring the cost of equity in a US capital market setting,
there are no papers indicating that the PEG ratio is appropriate for Chinese
listed firms. [Zhengfei and Kangtao| (2004) indicate that the industry method
is the most appropriate for Chinese listed firms. Both methods have been
used in the study of (Chen et al.| (2011)). They focus on the relation between
the cost of equity and audit quality in China. The reason for using the
average of the two methods is to reduce the possibility of spurious results
stemming from a particular cost of equity model (Dhaliwal et al.; 2006]).
Based on this evidence, I utilise the above-mentioned three methods to

measure the cost of equity in my study.
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4.4.1.1 The industry method, following Gebhardt et al.| (2001)

Gebhardt et al.| (2001)) use the residual income model, according to the
dividend discount model, the stock price is the present value of its expected

future dividends:
2 Ey(Digr)

P=Y

. 4.2

= (L+raLs) 42)
where P, is the stock price per share at time ¢, Fy(D;11) is the expected
future dividends for the periods ¢ + ¢ conditional on the information at time

t, and rgrg is the estimated implied cost of equity.

Then I can then transfer the equation as follows:

> Et(ROEtJri - rGLS)BtJrifl
P, =B+ -
t t ; (1 + T’GLS)l

(4.3)

where B; is the book value of equity per share at time ¢, and ROFE;; is the
return on book equity for the period t + i. Equation requires an infinite
series of earnings forecasts; however, this can also convert to the following

finite-horizon with a terminal value:

11 FROE,.; — raLs FROFE; 15 —rars

ey — Buri- B (4.4
t t+; (1+rgLs) tri-1F rans(1+rers)tt 1 (4.4)

where FROFE is the forecast ROE (return on equity). Gebhardt et al.
(2001)) use a two-stage approach to calculate the forecasting ROE: 1) use the
earnings forecast data for the first three years, and 2) forecast the earnings
beyond year three explicitly, by mean of reverting the period ¢ + 3 ROE to
the median industry ROE in the periods that follow using a simple linear

interpolation Ff] between them to calculate the forecast earnings. According

3If last three years median industry ROE are given (1, ROE;), (2, ROEs) and
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to the method of |Gebhardt et al.| (2001)), I need the FFROE for 12 future
years in equation [4.5] However, earnings forecast data are not available
in China. For this reason, I follow the method of (Chen et al. (2011), and
use reported the ROE instead. I then forecast FFROFE for the remaining
years using a linear interpolation of the industry median ROE over previous

three-year period.

I assume that the book value of equity, earnings, and dividends satisfies
the ’clean surplus relation’, which means that B;,; = By, 1 + FROFE,; %
Byiiio1 % (1 — pouty), where pout; is the expected dividend payout ratio

(measured as the median payout ratio of the previous three years).

Equation uses the forecast earnings up to 12 future years. (Gebhardt
et al.| (2001)) use more forecast earnings (6, 9, 15, 18, and 21 years) in their
study, and they find that the results are very similar. Given that I only
have only 16 years data, in this study, I use 12 future years earnings to

calculate the implied cost of equity.

4.4.1.2 The PEG ratio method, following Easton| (2004)

The second method used to calculate the cost of equity is the PEG ratio,

following |Easton| (2004). The PEG ratio, rpgg, is calculated as follows:

repa = \/€p5t+2; EPSt+1 (4.5)
t

where rpgqg is the implied cost of equity capital according to the PEG ratio

approach, eps;;; is the one-year-ahead realised EPS (earnings per share),

(3, ROE3), Then the fourth years forecasting ROE is: ROE, = ROF; x (@4=2)(3=3) |

A-2)x(1-3)
4-1)%(4—3 4-1)%(4-2
ROE, * % + ROE5 %
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epsiyo is the two-year-ahead realized EPS, and P, is price per share at the
end of year t. I use realised eps; o and eps;,; instead of expected earnings
per share because, as mentioned above, earnings forecast data is not available
in China. The PEG ratio method requires that eps;, o > eps;;1 > 0. Some

of the observations have been lost because of this constraint.

To assess the validity of the cost of equity, |Chen et al.| (2011)) regress these
two cost of equity methods on three risk proxies: size, beta, and book-
to-market ratio. They show that these two cost of equity measures are
positively related to firm size, beta, and the market-to-book ratio. These

results are consistent with the studies of |[Francis et al.| (2004)).

Following the method of Dhaliwal et al.| (2006]) and [Boubakri et al. (2012]),
this chapter also uses the average of the PEG ratio and the industry method
to measure the cost of equity. These studies use the average of four cost of
equity models. However, this chapter uses the average of two methods as

the other two methods cannot be used for Chinese data.

To summarise, according to the theoretical model of [Trueman and Titman
(1988)) and |Easley and O’haral (2004), cash flow volatility can increase the
cost of equity. Existing empirical studies prove that cash flow volatility can
increase the cost of equity in US (Francis et al., 2004). In this chapter, I
use industry method (Gebhardt et al. [2001), PEG ratio (Easton, [2004) and
the average of these two (industry method and PEG ratio) to measure the
cost of equity and expect that cash flow volatility can also increase the cost

of equity in China.
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4.4.2 Cost of debt

I follow the method of Chen and Zhu| (2013)) to measure the cost of debt as
the ratio of financial expenses to the average of long and short term liability.
Financial expenses is the sum of interest expenses, foreign exchange loss,
and related fees. The US market usually uses interest payments to proxy
the cost of debt. However, in CSMAR, the interest payment item loses
about 90% of the observations. Hence, I use the financial expenses instead.
As indicated, in the US market, cash flow volatility can increase the cost of
debt (Douglas et al., |2016). Hence, I expect cash flow volatility to increase

the cost of debt in China too.

4.4.3 Estimation method

4.4.3.1 Fama-Macbeth and Newey-West standard Errors

The Fama-Macbeth approach is widely used in the study of asset pricing
models. This method estimates the betas and risk premium for any risk
factors. However, this method treats the data as cross-sectional data, not
as panel data. Fama-Macbeth provides standard errors corrected only for
cross-sectional correlation; the standard errors are not corrected for time-
series autocorrelation. In the study of asset-pricing, stock trading data are
usually weekly or monthly data which have weak time-series. An alternative
method of addressing standard errors for time-series is the Newey-West
procedure (Newey and West,, [1986]). This method is introduced to account
for unknown forms of serial correlation in the residual of time series. The

Newey-West procedure is modified for panel data. The data in this chapter
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are annual data which have strong time-series. Thus, this chapter follows
the method of McInnis (2010]), and uses the Fama-Macbeth adjusted by
means of a Newey-West procedure. This chapter use two lag length of the

Newey-west standard errors.

4.4.3.2 OLS

It is well known that when the residuals are independent and identically
distributed, OLS standard errors are correct; OLS standard errors are biased
if the residuals are correlated across observations. [Petersen| (2009)) shows
that several alternative approaches address this problem. There are three
main alternative approaches: the first is the Fama-Macbeth; the second is
to add a firm dummy or time dummy; the last is to cluster the standard
errors by firms or time. [Petersen| (2009) points out that when both a time
and a firm effect are present in the data, research can add a time (or firm)
dummy to the regression and estimate the standard errors clustered in the
other dimension. The sample of this chapter comprises panel data which
contains many firms, but there are only approximately 11 years’ worth of
data. There are insufficient numbers of cluster in the time dimension in my
sample. Hence, for my research, I add the time dummy and estimate the

standard errors clustered by firms.
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4.5 Data, Univariate Statistics and correla-

tion matrix

4.5.1 Data

The sample of this study comprises Chinese listed manufacturing firms
observed over the period 2003 to 2011. All the data are from the China Stock
Market Accounting Research (CSMAR) database. Cash flow statements
in the CSMAR database are available from 1998 to 2013. However, I need
the previous five rolling years cash flow to calculate cash flow volatility.
Therefore, cash flow volatility data is available from 2003. As both the
industry method (proposed by |Gebhardt et al.|(2001)) and the PEG ratio
require two years of forecast data, I use two years’ worth of realised data
instead. The sample that I can use for the regression stretches from 2002
to 2011. To control for the potential influence of outliers, all the variables
are winsorized at 1% level in both tails of distribution. For the robustness
test, I also use the standard deviations of four and six rolling years of cash
flow to calculate the cash flow volatility. The results of four and six years

cash flow volatility generate a similar conclusion.

4.5.2 Univariate Statistics

Table reports the descriptive statistics of the firm characteristics for
the full sample. The mean value of the implied cost of equity (Rpeg) with
the PEG ratio approach is 0.15, and the mean value of the implied cost

of equity with the industry approach (Rgls) is 0.07. These results are
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consistent with prior studies of Chinese listed firms (Zhengfei and Kangtao,
2004). The variable COE represents the average of the industry method
and the PEG ratio; the mean of this variable is 0.104. The cost of debt
follows the method of |Chen and Zhu (2013). As the cost of debt cannot
be negative, this chapter drops all observations with negative values for
the cost of debt. The mean of the cost of debt is 0.057. The mean of cash
flow volatility (standard deviation of last 5 rolling years) is 0.055, which is
quite similar to the mean of cash flow volatility which is calculated from
the standard deviation of the last four and six rolling years. This means
the three different measures of cash flow volatility are similar. The mean
of the leverage ratio is 0.497, which is similar to the results of |Chen et al.
(2011). Comparing the mean of the two methods of cost of equity (PEG
ratio and industry method), the PEG ratio is much higher than the cost of
equity using the industry method. The results show that the cost of debt is

lower than the cost of equity.

Table 4.2 shows the descriptive statistics separately for two groups of firms.
These two groups are firms that have any state-owned shares and those that
do not have any state-owned shares. Comparing the means of total assets of
the two groups, I note that the mean of total assets of the firms that have
state-owned shares is 6,183 million. This is a little lower than the mean of
total assets of firms that do not have state-owned shares (6,253 million).
However, a t-test shows that the difference between the two groups is not
significant. The means of leverage ratio shows that private firms have a
lower leverage ratio than firms that have state-owned shares. Firms that do
not have state-owned shares have a higher market-to-book (MB) ratio and

earnings per share (EPS) than those that have state-owned shares. These
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results show that firms that do not have state-owned shares perform better
than firms that do (higher EPS and MB ratios, and lower leverage ratio).
The means of the three measures of cost of equity shows that firms that
do not have state-owned shares have a lower cost of equity. These three
average values show that firms without state-owned shares have a lower
cost of equity. This is in contrast to the conclusion of (Cull et al.| (2015]).
However, the average cost of debt is lower for the group of state-owned
firms. This is opposite to the results for the cost of equity. The t-test shows
that the difference between the two groups regarding the cost of capital is
significant. The two groups have similar mean values for cash flow volatility
(according to the three measures), and the t-test proves that there is no

difference between the two groups.

The summary statistics discussed above show that the firms without state-
owned shares perform better, which is in contrast to previous studies. This
may be one of reasons why firm ownership does not affect the cost of equity

in the empirical analysis below.

4.5.3 Univariate correlation

Table reports the pairwise correlation coefficients. While the three
measures of the cost of equity are positively correlated among each other,
only two of them, namely Rpeg (PEG ratio) and COE (the average of
the PEG ratio and Rgls), are strongly positively correlated with cash flow
volatility. At the same time, Rgls (the implied cost of equity under the
industry method) and the cost of debt are negatively related to cash flow

volatility. These correlations coefficients maintain sign and magnitude
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irrespective of the cash flow volatility measure used (4, 5, 6 year rolling
window). These results may explain the difference in the empirical results
below (i.e., the cost of debt is not affected by cash flow volatility, and
the coefficients of cash flow volatility with the industry method are small).
As expected, firms’ size and MB ratios are negatively correlated to the
cost of capital. However, only the cost of debt is negatively related to

state-ownership.

4.6 Empirical Results and Analysis

This study uses four methods to measure the cost of capital. Sections [£.6.1]

14.6.2| and [4.6.3| present the empirical results for the three measures of the

cost of equity. Section reports the empirical results for the cost of debt.
In order to examine the relation between cash flow volatility and the cost of
capital (equity and debt, respectively), all sections report estimates obtained
with two estimation methods, namely the Fama-Macbeth approach adjusted
using a Newey-West procedure and the ordinary least squares estimator

(clustered standard errors by firms).

4.6.1 The results of PEG ratio

The estimates in Table show the relation between the cost of equity
measured as the PEG ratio and cash flow volatility measured as the standard
deviation of cash flow within a five year rolling window. Columns 1 and 2
report the results obtained with different estimation methods: the adjusted

Fama-Macbeth procedure and OLS clustering by firms, respectively. The
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coefficients associated with CFV are positive (0.309 and 0.240, respectively)
and highly significant at the 1% level. Columns 3 to 6 prove that the found
positive correlation is robust to using a four year rolling window (columns 3
and 4) or a six year rolling window (columns 5 and 6) to measure cash flow
volatility. All of these coefficients are positive and significant. Altogether,
these results show that cash flow volatility can increase the cost of equity
(using PEG ratio to measure cost of equity) in China. These findings are
consistent with the results from the US in the prior studies (Minton and
Schrand|, [1999)). The quoted firms in China also suffer from a higher cost of

equity if their cash flow is volatile.

Looking at the other controls, the results in Table [.4] suggest that larger
firms face fewer financial constraints and have a lower cost of capital. This
finding is consistent with the literature starting with (Fazzari et al., |1988)
which uses firms’ size as a proxy for financial constraints in the US. These
results support the conclusion reached by Meclnnis| (2010) for US firms,
as large Chinese firms also have a lower cost of equity. |(Chen and Zhao
(2006)) point out that a higher MB ratio leads to lower costs for external
funds in US. The coefficients of MB ratio in Table are negative and
significant, and these results are consistent with those of Mclnnis (2010)).
Hence, in China, firms with a lower MB ratio experience a higher cost of
equity. However, the coefficients of the beta variable in Table |4.4|are positive
and insignificant across columns 1 to 6. These results differ from those of
Meclnnis| (2010). Finally, the results in Table show that state-ownership
does not affect the cost of equity in China. Ownership status is a 1/0
indicator of any number of state-owned shares. For robustness purposes,

I use the percentage of state owned shares instead of the dummy variable
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and find that the results are the same. All the coefficients of the ownership

variable are insignificant in these additional unreported results.

4.6.2 The results of industry method

Table shows the relation between the industry method and cash flow
volatility using two different estimation methods (Fama-Macbeth adjusted
using a Newey-West procedure and OLS clustering by firm). The coefficients
of cash flow volatility in column 1 and 2 are 0.093 and 0.085 (significant at
the 10% and 1% level, respectively). These are the similar to the results
in Table 4.4 Cash flow volatility increase the cost of equity in China.
However, the value of the coefficients in Table are much lower than the
value of the coefficients in Table [4.4] For the robustness check, I also use
the standard deviations of four and six rolling years to measure cash flow
volatility (shown in columns 3 to 6). The results are similar to those in
columns 1 and 2. The coefficients of ownership and MB ratio in Table 5

are similar to those in Table [.4]

4.6.3 The results of average of industry method and
PEG ratio

Table shows the results of cost of the equity calculated using the average
of the industry method and the PEG ratio. Columns 1 and 2 show the
results of cash flow volatility measured as the standard deviations of five
rolling years. Both coefficients (0.127 and 0.134) are highly significant at

the 1% level. Columns 3 to 6 use the alternative measures of cash flow
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volatility. The results in columns 3 to 6 prove that the findings in columns
1 and 2 are robust to the measure of cash flow used. These results in Table
are the same as those in Tables [£.3] and [£.4] cash flow volatility increases
the cost of equity in China. The other coefficients in Table [4.6] are the same
as those in the Table [4.3] Larger firms (those with higher MB ratio firms)
have a lower cost of equity. The ownership dummy does not affect the cost

of equity.

All of these three tables show cash flow volatility increase the cost of equity,

and the state-owned shares do not affect the cost of equity in China.

4.6.4 The results for the cost of debt

This section turns attention to the cost of debt. Table L7 shows the
relation between cash flow volatility and the cost of debt. In contast to
the results in Tables [£.4] to [4.6] cash flow volatility does not affect the cost
of debt in China. All the coefficients of cash flow volatility are positive
but insignificant. There are two potential reasons for this. The first is
the special institutional setting in China. The bond market in China is
quite immature and loans from banks are the main source of debt for firms.
The cost of debt is mainly dependent on the interest rate of banks. The
other reason is that the measure of the cost of debt is not very accurate.
CSMAR do not have complete data for the interest on debt. This is why
I follow the method of |(Chen and Zhu (2013) to measure the cost of debt
as financial expenses (the sum of interest expenses, foreign exchange loss
and related fees) over the average of short-term and long-term liability.

Financial expenses are larger than interest expenses and this may have an

156



4.7. CONCLUSION

impact on my findings.

The coefficients of ownership are all negative and significant in Table [4.7}
this proves that state-owned firms have a lower cost of debt. Previous
studies have found similar results, namely that state ownership is positively
associated with leverage and long-term debt in China (Li et al., 2009). The
data descriptive statistics have also shown that firms with state-owned
shares have lower cost of debt. Table [£.2] shows that firms without state-
owned shares have higher cost of debt than firms with state-owned shares.
The results for the MB ratio and firms’ size are similar to those in Tables [4.4]
and [1.6] The coefficients of these two variables are negative and significant,
meaning that larger / higher MB ratio firms have a lower cost of debt in

China.

4.7 Conclusion

This chapter investigates the relationship between cash flow volatility and
firms’ cost of capital. The analysis distinguishes between the cost of equity
and the cost of debt. Consistent with the literature, given the lack of
consensus regarding the best measure, the chapter employs three different
methods to measure the cost of equity: the PEG ratio, the industry method,
and the average of the two methods. The empirical results show that
cash flow volatility increases the cost of equity in China. These results are
consistent with those found for the US (Minton and Schrand,|1999). However,
the cost of debt (calculated following the method of |(Chen and Zhu| (2013)) is

not affected by cash flow volatility in China. Throughout the analysis, two
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different estimation methods have been used: the Fama-Macbeth approach
adjusted using a Newey-West procedure and OLS clustering by firms. The
results obtained with both methods reach the same conclusion. Moreover,
the results are qualitatively similar when I use the standard deviation of
cash flow within a four or six years rolling window to measure cash flow

volatility.

Empirical studies of US show that cash flow volatility can increase the
cost of capital (Minton and Schrand, 1999). In contrast, the results of this
chapter show that cash flow volatility only increases the cost of equity in
China but does not affect the cost of debt. These different results are due
to the fact that the capital market in the US is mature, while the Chinese
capital market is not. In China, the stock market has grown rapidly since
the 1990s, while the bond market remains quite immature. This explains
why the results for the cost of debt and the cost of equity in this chapter
are different. If the bond market in China were relatively mature, like the

stock market, the results have been different.

State ownership is an important variable in previous studies of the Chinese
capital market. Li et al.| (2009) show that state ownership increases the
leverage ratio and long-term debt in China. The results of this chapter
show the state ownership does not affect the cost of equity. This is due to
firms that have state-owned shares performing better than firms without
state-owned shares. However, this chapter reaches the same conclusion as
Sapienza (2004) in what regards the relationship between state ownership
and the cost of debt. Sapienzal (2004) finds that state-owned firms receive a
lower interest rate from state-owned banks. In China, the bond market is

immature and loans from state-owned banks are a major source of external
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funds. For this reason, state-owned firms have a lower cost of debt in China.

There are three main contributions from this chapter. First, although
several papers have studied the relation between cash flow volatility and the
cost of capital in the US, there are very few papers studying the relation
between cash flow volatility and the cost of capital in China. This chapter
fills a gap in the literature as it focuses on a less developed capital market.
Second, the chapter uses four different methods to measure the cost of
capital and two estimation methods to estimate the specification. Third, I
study separately the cost of debt and the cost of equity, and find that the
results are different. These different results prove that the bond market in

China is quite immature.

The findings of this chapter may suffer from some limitations. As explained
in detail earlier, the literature uses several alternatives measures for the cost
of equity given the lack of consensus regarding the “best” measure. Due to
data limitations, this study has only used the PEG ratio and the industry
method. To address this limitation to some extent, the chapter has also
used a third measure given by the average value of the first two. Similarly,
the definition of the cost of debt measure had to be adjusted given data
availability in CSMAR. Therefore, access to better quality data for Chinese
firms may facilitate the construction of alternatives measures of the cost of

equity and cost of debt, respectively.
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4.8 Tables

Table 4.1: Summary statistics

The table reports the summary statistics of the study for the manufacturing Chinese
listed firms from 2003-2011. All the variables are winsorized at 1% level in both tail of
the distribution before the summary statistics are calculated. The tables shows mean,
min, max,standard deviation (sd). ta is the total asset of the firm, the unit
measurement of total asset is 1 million RMB. MB is the ratio of market value to book
value. CFV is the standard deviation of last five rolling years cash flow. CFV4 is the
standard deviation of last four rolling years cash flow. CFV6 is the standard deviation
of last six rolling years cash flow. leverage ratio is the firms’ leverage ratio which
measure as the ratio of total liability to total asset. Rpeg is PEG ratio introduce by
Easton| (2004)). Rgls is cost of equity introduced by the |Gebhardt et al.| (2001).COE is
the average of industry method and PEG ratio. debtcost is the cost of debt follow the

Chen and Zhu| (2013), EPS is earnings per share.

VAR mean sd min max
1 (2 (3) (4)
Rpeg 0.15 0.138  0.015 1.199
Rgls 0.07 0.072 0.0001  0.997
COE 0.104 0.074  0.001 0.739
debtcost 0.057 0.036 0.00001  0.841
MB 1.745 1.594  0.189 9.189
CFV 0.055 0.032  0.012 0.183
CFV4 0.054 0.036  0.007 0.236
CFV6 0.059 0.036  0.011 0.25
ta 6222 16390 17.961 414900
lev 0.497 0.196  0.051 1.223
EPS 0.27 0.645  -4.32 14.58
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Table 4.2: Summary statistics

The table reports the summary statistics of the study for the manufacturing Chinese
into two groups.state-owned(no state-owned) in the brackets means the the firms
have(do not have) state-owned shares. ttest is the p-value for t-test, the null Hypothesis

is there is no the difference between two groups.

VARIABLES ta(state) ta(no-state) lev(state) lev(no-state)
0 @) G) @
mean 6183 6253 0.514 0.483
sd 16730 16110 0.181 0.206
min 27.154 17.961 0.056 0.051
max 373600 414900 1.223 1.215
ttest 0.832 0
VARIABLES q(state) q(no-state) cfvta(state)  cfvta(no-state)
(1) (2) (3) (4)
mean 1.53 1.91 0.055 0.055
sd 1.45 1.67 0.032 0.032
min 0.189 0.189 0.012 0.012
max 9.718 9.178 0.182 0.183
ttest 0 0.842
VARIABLES cfvtad(state) cfvtad(no-state) cfvtab(state) cfvtab(no-state)
(1) (2) (3) (4)
mean 0.054 0.053 0.059 0.058
sd 0.036 0.036 0.037 0.035
min 0.007 0.007 0.011 0.011
max 0.236 0.234 0.244 0.25
ttest 0.507 0.147

VARIABLES Rpeg(state)  Rpeg(no-state)  eps(state) eps(no-state)

(1) (2) (3) (4)

mean 0.173 0.144 0.259 0.276

sd 0.17 0.126 0.595 0.667
min 0.022 0.015 -3.54 -4.32
max 1.199 0.981 6.28 14.58
ttest 0 0
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Table 4.4: The empirical results of PEG ratio

This table reports the results of equation the dependent vartiable is the PEG ratio
(Easton) 2004)). The definition of variables have been shown in Table Column 1 and
2 are the results of cash flow volatility which use five rolling years to calculate. Column

3 and 4 are the results of cash flow volatility which use four rolling years to calculate.

Column 5 and 6 are the results of cash flow volatility which use six rolling years to

calculate.Column 1, 3 and 5 use the adjusted Fama-Macbeth estimation. Column 2, 4

and 6 use the Ols clustering by the firms estimation. Robust standard errors in

parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR fama ols famad4 ols4 famab6 0ls6
M 2) 3) (1) 5) (©)
cfvta 0.309***  (0.240%**
(0.055) (0.090)
cfvtad 0.254%**  (.198%*
(0.046) (0.084)
cfvtab 0.281** 0.211%*
(0.080) (0.097)
beta 0.018 0.014 0.020 0.016 0.018 0.013
(0.011)  (0.011)  (0.011)  (0.011)  (0.011)  (0.011)
owner -0.005 -0.015 -0.004 -0.014 -0.004 -0.012
(0.015) (0.017) (0.014) (0.020) (0.013) (0.021)
MB -0.046%**F  -0.044%F*  -0.046**F*  -0.044%F**F  -0.048%F*  -0.045***
(0.005) (0.005) (0.005) (0.006) (0.005) (0.006)
size -0.021%FF  -0.023%**  -0.022%*F*  _0.024*** -0.023*%** _0.025***
(0.002) (0.004) (0.002) (0.004) (0.002) (0.005)
Constant ~ 0.435%** 10.991 0.460%** 1.832* 0.470%** 1.822%*
(0.031) (8.998) (0.036) (1.000) (0.031) (1.035)
N 2,519 2,450 2,564 2,494 2,425 2,357
R-squared 0.111 0.164 0.114 0.163 0.116 0.171
Groups 7 7 7
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Table 4.5: The empirical results of industry method

This table reports the results of equation the dependent variable is the cost of
equity under the industry method (Gebhardt et al., [2001). The definition of variables
have been shown in Table [£.1] and Table [£:3] Robust standard errors in parentheses.
***p<0.01, **p<0.05, *p<0.1

VAR fama ols fama4 ols4 fama6 ols6
M) ) 3) 4) 5) (©)
cfvta 0.093* 0.085***
(0.048) (0.030)
cfvtad 0.028***  (0.030%**
(0.007) (0.004)
cfvtab 0.054***  0.060**
(0.014) (0.028)
beta -0.008** -0.006* -0.007* -0.005* -0.008* -0.006*
(0.003) (0.003) (0.004) (0.003) (0.004) (0.003)
owner -0.001 -0.003 -0.002 -0.004 -0.003 -0.005
(0.003) (0.005) (0.003) (0.005) (0.003) (0.005)
MB -0.034%*FF  _0.034%F*  -0.034%F**  _0.034***F  _0.034%FF  _0.034***
(0.003) (0.002) (0.003) (0.002) (0.003) (0.002)
size 0.003 0.002%* 0.003* 0.002%* 0.003* 0.002%*
(0.002) (0.001) (0.002) (0.001) (0.002) (0.001)
Constant 0.035 -13.239%%* 0.037 -13.097*** 0.033 -1.641%%*
(0.023) (1.821) (0.020) (1.802) (0.021) (0.259)
N 5,421 5,421 5,511 5,511 4,795 4,795
R-squared 0.151 0.330 0.150 0.330 0.158 0.328
Groups 11 11 10
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Table 4.6: The empirical results of average of PEG ratio and industry
method

This table reports the results of equation [£.5 the dependent variable is the cost of
equity which is the average of industry method and PEG ratio. The definition of
variables have been shown in Table 1] and Table £33l Robust standard errors in

parentheses. ***p<0.01, **p<0.05, *p<0.1

VAR fama ols fama4 ols4 fama6 ols6
(1) (2) (3) (4) (5) (6)
cfvta 0.127%**%  (.134%**
(0.027) (0.038)
cfvtad 0.110** 0.109**
(0.040) (0.043)
cfvtab 0.139** 0.121**
(0.042) (0.049)
beta -0.002 0.000 -0.001 0.001 -0.004 -0.001
(0.006) (0.006) (0.006) (0.006) (0.005) (0.006)
owner -0.006 -0.006 -0.005 -0.005 -0.006 -0.005
(0.008) (0.010) (0.009) (0.011) (0.008) (0.011)
MB -0.038***F  _0.037F**  -0.039%** -0.038*** -0.039%F** -0.038***
(0.006) (0.003) (0.006) (0.003) (0.006) (0.003)
size -0.005%*  -0.008*%**  -0.006** -0.009***  -0.006** -0.009***

(0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
Constant  0.188%%*  0.366  0.198%%*  0.358  0.208%%*  1.622
(0.019)  (0.564)  (0.026)  (0.565)  (0.026)  (5.340)

N 2,117 2,117 2,154 2,154 2,040 2,040
R-squared 0.168 0.330 0.175 0.330 0.175 0.332
Groups 7 7 7
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Table 4.7: The empirical results of average of cost of debt

This table reports the results of equation the dependent variable is the cost of debt
follow the method of [Chen and Zhu (2013). The definition of variables have been shown
in Table and Table Robust standard errors in parentheses. ***p<0.01,
**p<0.05, *p<0.1

VAR fama ols fama4 ols4 fama6 ols6
M) ) 3) (1) 5) (©)
cfvta 0.027 0.034
(0.027) (0.038)
cfvtad 0.033 0.041
(0.027) (0.030)
cfvtab -0.012 -0.005
(0.015) (0.033)
beta 0.007** 0.007* 0.006** 0.006 0.008** 0.008**
(0.003) (0.004) (0.003) (0.004) (0.003) (0.004)
owner -0.017F*F  _0.017%F*  -0.018**F* _0.018%** _-0.018*** -0.018***
(0.003) (0.004) (0.004) (0.005) (0.003) (0.005)
MB -0.013**FF  -0.015%**  -0.013*** -0.015*** -0.011*%** -0.012%**
(0.003) (0.002) (0.003) (0.002) (0.002) (0.002)
size -0.009*%**  _0.008*** -0.009*** -0.008%** -0.009*** -0.009***

(0.001)  (0.001)  (0.001)  (0.001)  (0.000)  (0.001)
Constant  0.176%F% 2,599  0.174%%*  0.449%  0.185%**  0.939
(0.010)  (2.149)  (0.010)  (0.235)  (0.004)  (2.378)

N 8,706 8,474 8,871 8,634 7,773 7,560
R-squared 0.080 0.111 0.079 0.110 0.082 0.113
Groups 13 13 12
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Chapter 5

Conclusion

This thesis investigates the impact of cash flow volatility on Chinese listed
manufacturing firms activities. Three empirical chapters focus separately

on firm investment, debt maturity and cost of capital, respectively.

Chapter 2 examined the relation between cash flow volatility and firm
investment. My results show that cash flow volatility lowers Chinese firms’
investment, and these results are consistent with the study of Minton and
Schrand| (1999). Additionally, in this chapter, I sort firms according to
several proxies of financial constraints (firms’ size, age, level of cash flow
and debt ratio), and investigate whether financial constraints affect the
sensitivity of investment to cash flow volatility. These additional results
suggest that financially constrained firms (young, low cash flow and high
debt ratio firms) have a higher sensitivity of investment to cash flow volatility
than financially unconstrained firms (old, high cash flow and low debt ratio
firms). The only exception are large firms, assumed to face lower financial

constraints, who are more sensitive to cash flow volatility. This can be

explained, however, by the market-to-book ratio. When I sort firms based
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on their market-to-book ratio and their size, I find that the market-to-
book ratio has a greater impact on the sensitivity of investment to cash
flow volatility. In order to examine how cash flow volatility affects firms’
investment, I further investigate the relation between cash flow volatility
and cash holdings. My results show that financially constrained firms hold

more cash when they experience high cash flow volatility.

Chapter 3 examined the impact of cash flow volatility on firms’ debt maturity.
This chapter makes a methodological contribution to the literature as I
employed the Fractional Response Model to address the problem of fractional
dependent variables. This has not been done in the literature so far. My
empirical results reveal that cash flow volatility does not seem to affect debt
maturity in China. My results contrast the findings in [Keete and Yaghoubi
(2016), who find that US firms hold more short-term debt and less long-term

debt when they suffer high cash flow volatility.

In Chapter 4, I examined the relation between cash flow volatility and
the cost of capital. I introduced four methods to measure the cost of
capital: three methods to measure the cost of equity and one method to
measure the cost of debt. I find that cash flow volatility increases the cost of
equity in China. This is consistent with the results of Minton and Schrand
(1999) for US firms. However, my results suggest that cash flow volatility
does not affect the cost of debt in China, which comes at odds with the
results of Douglas et al.| (2016)). The reason why cash flow volatility cannot
affect debt maturity and the cost of debt is the bond market in China is
underdeveloped. Although China has a large bond market, most bonds are
issued by government institutions,and the majority of bonds are sold to

state-owned banks.
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The different results for the cost of equity and the cost of debt in Chapter
4 can also be explained by the differences between the bond market and
the equity market in China. The shares are free to trade in the Shanghai
Stock Exchange and Shenzhen Stock Exchange, while most bonds cannot
be easily bought and sold on the bond market. Therefore, whether firms
can obtain debt is not determined by their performance but by whether
they are state-owned firms. This exactly what Chapter 4 finds: a larger

proportion of state-owned shares decreases the cost of debt.

The results of Chapters 2, 3 and 4 show that state-owned shares do not
affect firms’ investment, debt maturity and cost of equity in China. There
are two reasons for this: the first is that the firms with state-owned shares
do not perform better than the firms without state-owned shares (this can
be found in Chapter 3, the firms without state-owned shares have higher
earnings per share, market-to-book ratio and lower leverage ratio). Secondly,
the manufacturing listed firms in my sample do not have many state-owned
shares. Most firms are non-state-owned. The low ratio of state-owned shares

does not have a significant impact on firms.

Overall, this thesis finds that cash flow volatility significantly affects Chinese
listed firms’ activities. Similar to Minton and Schrand| (1999), I find that
cash flow volatility lowers firms’ investment and increases their cost of
equity. However, Chinese firms cannot smooth their cash flow by holding
more short-term debt like US firms do (Keefe and Yaghoubi, |2016)). Due to
the immature bond market in China, issuing bonds to raise external funds
is very hard for Chinese listed manufacturing firms (the majority of bonds
are issued by state-owned institutions and my sampled firms have a very

low ratio of state-owned shares). They can only raise external funds by
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issuing more equity. As a result, the cost of equity is affected by cash flow
volatility, while the cost of debt and debt maturity are not. Chinese listed
manufacturing firms have more difficulty in obtaining external funds than
US firms; hence, internal funds are more important for them to cover future
activities. Therefore, Chinese listed firms need to decrease their cash flow
volatility to make sure that they will not experience a cash flow shortfall in

the future.

One limitation of this thesis is that the data sample is drawn from the
CSMAR database which covers only Chinese listed firms. These firms are
likely to face weaker financial constraints than firms not quoted on the
stock exchange. This would probably imply that our findings for financially
constrained firms are likely to be even stronger if data for unlisted firms
were available. Another limitation of the data regards the unavailability of
information for interest payments. For this reason, in Chapter 4 I can only
use financial expenses to construct a measure of the cost of debt. Future
studies could employ an index of the cost of debt, should the relevant data

be available, to further check the robustness of the findings in this thesis.
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