
 

ABSTRACT.  Capital market imperfections, such as infor-
mation asymmetry, increase the cost of external funds
compared to that of internal funds. This phenomenon creates
financing constraints limiting the availability of external funds
and making corporate investment excessively sensitive to cash
flow. This study analyzes the effect of financing constraints
on the investment by comparing the financial behavior of
Korean firms before and after their stocks are newly listed on
a stock exchange. The results show that the sensitivity of
investment to cash flow will be higher during the period before
initial public offering (IPO) than after IPO. In particular, the
effect of financing constraints relaxation by IPO is more
prominent in small than in large manufacturing firms.

 

1.  Introduction

Modigliani-Miller’s (1958) “irrelevance theorem”
suggests that in a perfect capital market, a firm’s
value is independent of its capital structure. In
such case, a firm’s investment activities are
independent of its financing activities. 

However, recent studies on the capital market
have considered the existence of market imper-
fections such as information asymmetry, and
showed that a firm’s investment may be affected
by its financial factors. For example, Stiglitz and
Weiss (1981), Myers and Majluf (1984) proved
that in the presence of information asymmetry,
external funds financing is constrained if insiders
in a firm have private information on an invest-
ment project that is not shared by outsiders. 

In the presence of information asymmetry,
external funds can not be a perfect substitute for

internal funds and external funds are available
only at a premium. So, the cost of external funds
becomes higher than the opportunity cost of
internal funds. If differences in cost between
internal funds and external funds exist, firms
prefer internal funds in financing their investment
projects. Consequently, their investment expendi-
tures are affected by the availability of internal
cash flow and become excessively sensitive to it.

Financing constraint refers to the situation
where good investment projects that would be
undertaken if there were sufficient internal funds,
get cancelled because the availability of external
funds is limited due to the imperfection factors in
the capital market and the cost of external funds
is higher than that of internal funds. In other
words, it refers to the situation where investment
is affected by the size of internal funds, because
of the wedge between the costs of internal and
external funds. 

The purpose of this study is to analyze empir-
ically the impact of financing constraints on the
investment of small manufacturing firms (SMFs)
in Korea by comparing it with that of large man-
ufacturing firms (LMFs). In doing so, this study
offers a new approach that can overcome the
problems of the previous empirical studies of
financing constraints. 

In Korea, the availability of external funds is
not only limited by information asymmetry but
also by other institutional factors, thereby creating
much severer financing constraints for Korean
SMFs than for large domestic firms, not to speak
of firms in other advanced nations.1 In this
context, the importance of this study can be further
emphasized. 

Until now, most empirical studies on financing
constraints have classified firms according to some
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prior criteria for information asymmetry and
focused their attention on whether there is any
significant difference in the sensitivity of invest-
ment to internal cash flow across groups of firms.2

For example, Fazzari, Hubbard and Petersen
(1988) used dividend payout ratio as the prior cri-
terion for information asymmetry when classifying
firms into groups. In general, mature firms which
are well-informed pay high dividends, while
rapidly growing firms which are young and rela-
tively less-informed pay low dividends, making
the investments in low-dividend paying firms
more sensitive to internal cash flow than in high-
dividend paying firms. Fazzari, Hubbard and
Petersen tried to find out whether there were dif-
ferences in the sensitivity of investment to cash
flow across firm groups by classifying firms into
3 groups; a high-dividend paying group, a
medium-dividend paying group and a low-
dividend paying group. However, their analysis
had a problem in that the dividend payout ratio,
used as the prior criterion for information asym-
metry, is endogenously determined within the
firms.3

To overcome this problem, a different approach
using more exogenous criteria, such as firm size
or membership in industrial group as prior crite-
rion for information asymmetry, have been sug-
gested.4 However, the empirical studies using this
approach also have their own limits. They didn’t
consider other unknown systematic factors besides
financing constraints that may cause the differ-
ences in the sensitivity of investment to cash flow
between the groups of firms. They assumed that
there is no reasonable justification that the cash
flow in the more financially constrained firms
reflects the future profitability of investment more
closely than in less financially constrained firms.
However, the practical justification of this assump-
tion is not clear. For example, the cash flow of
rapidly growing firms is likely to reflect future
investment opportunities better than that of mature
firms. As it is almost impossible to control the
expected future profitability of investment with a
poor proxy variable for investment opportunity
such as Tobin’s q, the group of growing firms may
show a higher investment-cash flow sensitivity
than the group of mature firms, even without the
existence of financing constraints. 

This study tries to eliminate the problems of

previous empirical studies by comparing the
financing behavior of firms before and after their
stocks are newly listed in an organized stock
exchange. Initial public offering (IPO) is an
exogenous event, and at the same time, a pure
financial event that helps relieve financing con-
straints by reducing information asymmetry
problems. So, IPO does not affect the future
investment opportunities of firms. This study
focuses on the change in the sensitivity of invest-
ment to cash flow between the periods before and
after IPO. It has the advantage of analyzing more
clearly than other previous studies the existence
of financing constraints or the impact of financing
constraints on corporate investment.5

In section 2, four research hypotheses are
suggested. The models and methodology for
empirical analysis are explained in section 3. The
structure of data, classification of the groups of
firms, descriptive statistics of data and empirical
results from the analyses are presented subse-
quently in section 4, while section 5 contains the
conclusions of this study. 

2.  Research hypotheses

In an imperfect capital market, newly borrowing
firms will be faced with severer financing con-
straints than mature firms which have had suc-
cessful business experiences for a long time. If the
capital market is perfect, both newly borrowing
firms and mature firms raise funds by paying
risk-adjusted interest rates on an equal basis. But,
in the presence of information asymmetry, this
logic does not hold true due to the following
reasons. First, lenders generally obtain more infor-
mation from mature firms since they have more
time and experience to learn about mature firms.
Second, mature firms can build continuous rela-
tionships with lenders based on mutual trust which
will help alleviate information problems. This can
arise because intertemporal contracts can provide
more flexibility to lenders when they establish
incentive schemes to prevent borrowing firms
from behaving opportunistically. Stiglitz and
Weiss (1981) show that lenders can use the threat
of reducing future loans to improve borrowers’
present behavior. 

If this reasoning is applied, financing con-
straints will have more impact on the investment
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decisions of SMFs than those of LMFs, which are
largely composed of mature firms. In addition,
informational scale economy can occur in lending
to LMFs depending on the amount of fixed cost
associated with collecting information on bor-
rowers by the lenders. For these reasons, SMFs
are more financially constrained than LMFs.
Therefore, it can be construed that the sensitivity
of investment to cash flow is higher for SMFs.
Consequently, the following hypothesis can be put
forward:

Hypothesis 1: In the presence of information
asymmetry, the investment expenditures of
SMFs will be more sensitive to cash flow
than those of LMFs. 

Unlike the previous empirical studies, this study
uses listing of the stocks of a firm on a stock
exchange as a prior classification criterion in
assessing the degree of financing constraints. IPO
can contribute to relaxing the financing constraints
faced by firms in the following ways.6

First, IPO allows firms to overcome the bor-
rowing constraint caused by information asym-
metry. A major benefit of the IPO is that firms can
gain access to financial sources other than banks.
In the presence of information asymmetry, a firm
which needs large external funds may face higher
interest rates or even credit rationing. The issuance
of external equity by going public can relieve
financing constraints, allowing the firm to obtain
external funds on a large scale.

Second, IPO improves the bargaining power of
firms with banks through diversification of
external financing sources in the capital market.
Another potential problem with bank loans besides
credit rationing is that banks can exclusively
extract rents from the privileged information about
credit worthiness of their customers. IPO allows
firms to gain access to the stock market and dis-
seminate information to the general investors,
thereby, eliciting competition among lenders. This
in turn ensures firms to finance their investment
projects with external funds at a lower cost of
capital.

Third, IPO allows trading of stocks on an
organized stock exchange instead of relying on
private trading. Therefore, with the IPO, firms can
increase the liquidity of their stocks. The stocks
of unlisted firms can be traded only through

informal searching for a counterpart at a consid-
erable cost. On the other hand, being traded at an
organized exchange, the stocks of listed firms have
better features, especially for small shareholders
who want to trade their stocks on short notice.
Since IPO allows shareholders to trade their stocks
in a more cost-effective way in transaction cost,
it can increase the liquidity of stocks, and thereby,
increases the value of them.

Fourth, IPO provides a managerial discipline
device, both by creating the danger of hostile
takeovers and by enabling to relate stock price to
managerial incentives. In other words, since IPO
provides additional devices to monitor managers,
it reduces agency problems between shareholders
and managers. The threat of takeover by potential
raiders can be a source of managerial discipline
created by the market. In addition, the share-
holders of listed firms can improve compensation
schemes for their managers by indexing their
salaries to the stock price or by offering them
stock options.

Fifth, IPO can act as an advertisement for a firm
and can enhance the investors’ awareness of the
firm. Since most investors simply ignore the
existence of certain firms, they are likely to hold
portfolios which contain only a small fraction of
the available securities. To these investors, the
listing of stocks on a stock exchange acts as an
advertisement for the firm, helping them overcome
this problem. 

Listed firms also have a considerably lower
degree of information asymmetry than unlisted
firms because listed firms have an obligation to
disclose the informations that affect their financial
status to interest groups immediately. Furthermore,
they are continuously analyzed by firm analyst
groups, such as institutional investors, and the
results of the analysis are often made public.7

Consequently, the degree of financing constraints
that listed firms face is lower than those of
unlisted firms.

Since IPO can relieve financing constraints for
the reasons described above, it can be said that
financing constraints of listed firms caused by
capital market frictions are lower than that of
unlisted firms. Therefore, it is possible to assert
the following hypothesis:

Hypothesis 2: In the presence of information
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asymmetry, investment expenditures of un-
listed firms will be more sensitive to internal
cash flow than those of listed firms.

Hypothesis 2 can be tested more powerfully by
comparing the investment-cash flow sensitivities
during the period before IPO and after IPO when
the stocks of firms are newly listed on a stock
exchange. That is, for the same firm, financing
constraints during the periods before and after
going public will be different. Therefore, there will
be a difference in the sensitivity of investment to
cash flow between periods before and after going
public. So, it is possible to hypothesize as follows:

Hypothesis 3: For IPO firms, the sensitivity of
investment to cash flow will be higher
during the period before IPO than after IPO.

Unlike the approach used in previous empirical
studies which analyzes the cross-sectional differ-
ence in the sensitivity of investment to cash flow
across groups of heterogeneous firms, this hypoth-
esis analyzes the serial difference in the sensitivity
after a specific financial event called IPO. This
creates lots of advantages in that it can eliminate
the problems found in previous empirical studies
by directly dealing with a pure financing con-
straints effect after almost perfectly controlling a
real effect, such as investment opportunity.8

Finally, as suggested in Schaller (1993), Mills,
Morling and Tease’s (1995) previous empirical
studies, when large firms are less financially con-
strained than small firms, the effects of financing
constraints relaxation by the IPO will be different
between the groups of firms. That is, since large
firms are less financially constrained from the
beginning, the effects of financing constraints
relaxation by the IPO on them will be lower than
on small firms that are more financially con-
strained. Thus, 

Hypothesis 4: The reduction in the sensitivity
of investment to cash flow resulting from
IPO will be higher for small IPO firms than
large IPO firms.

3.  Model and empirical methods

This study applies the panel data analysis tech-
nique that is widely used these days for statistical

analysis. The advantages of using panel data sets
are as follows:

First, the use of panel data makes it possible
to produce more reliable parameter estimates, and
enables to specify and test more sophisticated
models through the increased number of observa-
tions. Second, panel data sets may alleviate the
problem of multicollinearity. Third, these data sets
enables to identify and measure effects that are
simply not detectable in pure cross section or pure
time series data. Finally, the use of panel data may
eliminate or reduce estimation bias because it is
possible to control for latent variables by intro-
ducing individual or time effects. In this study,
typical panel data analysis like the fixed effects
model (covariance model) and the random effects
model (error component model) are used.9

The model for empirical analysis slightly
modifies Devereux and Schiantarelli’s (1989)
investment model, according to the hypotheses to
be tested.10 For regression analysis, all variables
are divided by the capital stock K at the beginning
of the period to reduce heteroscedasticity. The
reduced-form investment model for empirical
analysis is as follows:

I = fixed asset investment
S = sales
CF = cash flow

 

∆WC = increase in working capital
∆LD = increase in long-term debt
K = stock of fixed assets at the beginning of the
period

In this model, αj and αt represent individual
firm effects and time effects respectively, in either
the fixed effects model or the random effects
model. 

For the endogeneity test which examines the
existence of any correlation between error terms
ujt and independent variables Xjt, a Hausman test
is conducted on both models. The null hypothesis,
H0 for the Hausman test on endogeneity, is
E(ujt |Xjt) = 0. The regression coefficients of the
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fixed effects model (βF), whether H0 is true or not,
are always consistent. On the other hand, the
regression coefficients of the random effects
model (βR) are BLUE under H0, consistent and
efficient asymptotically. However, if H0 is not true,
βR is not consistent. So, if H0 is rejected, the fixed
effects model is favored over the random effects
model despite its low efficiency. Test statistics for
the endogeneity test are shown in (2), where ˆ
means estimate. Under H0, plim q̂1 = 0 and
cov(q̂1,  β̂R) = 0 hold good. 

In order to analyze the difference in regression
coefficients between the groups of firms, interac-
tive dummy variables are added into the basic
model (1). For example, in order to analyze any
changes in the sensitivity of investment to cash
flow during the periods before and after IPO,
interactive dummy variables are added to the
variables at the right hand side in the basic model
(1). The model specification for this purpose is as
follows:

The difference between (1) and (3) lies in the
addition of the interactive dummy variable Djt,
which is 1 after and 0 before IPO. γ represents
the changes in regression coefficients after IPO. If
γ1 shows a statistically significant negative value,
one can argue that there exist the effects of
financing constraints relaxation by the IPO.
Regression model (3) will also be used to test the
various hypotheses in this study.

However, to test hypothesis 2 concerning the
difference in cash flow coefficients between listed
and unlisted firms, it is impractical to use inter-
active dummy variables because the data with
different periods of time are used for each group.
So, after the regression analysis for each group of

firms, the t-test statistic (4) is applied. In this case,
it is necessary to assume that error terms are inde-
pendent between the two groups.

In this test statistic, βh and βl represent the
regression coefficients of unlisted firms (h) which
are less financially constrained, and those of listed
firms (l) which are more financially constrained,
respectively. S(β)2 represents the sum of squares
of standard errors for the regression coefficient.
nh and nl represent the number of observations in
each group, and k represents the number of
explanatory variables in the regression equation.

4.  Data and empirical results 

4.1. Panel data and descriptive statistics 

Structure of panel data
The data used for empirical analysis are taken
from KIS-LINE DB of Korea Investors’ Service
Inc.11 For listed firms, 9-year data of 215 manu-
facturing firms from 1985 to 1993 are used, and
for unlisted firms, 5-year data of 190 manufac-
turing firms from 1989 to 1993 are used. In the
case of unlisted firms, the period of time for
analysis can not but be shortened when compared
with listed firms because of the difficulty in
gathering data. 

Variables for the analysis include fixed assets
investment, cash flow, sales, working capital and
long-term debt. For the stock of fixed asset (KIS-
LINE classification No. 11-4000), the sum of
tangible and assets is used. The investment in
fixed assets representing the increase in the stock
of fixed assets (KIS-LINE classification No.
14-5200), is the sum of increases in land, build-
ings and buildings in process, machinery and
intangible fixed assets.

For cash flow, the sum of depreciation expense
and net profit is used. This estimate for cash flow
was also used by Blundell, Bond, Devereux and
Schiantarelli (1992), Fazzari and Petersen (1993).
Here, depreciation expense is the sum of depreci-
ation expense in tangible assets (KIS-LINE
classification No. 14-1021) and depreciation
expense in intangible assets (KIS-LINE classifi-
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cation No. 14-1022); and net income is net profit
after tax (KIS-LINE classification No. 12-9000).

For sales, net sales (KIS-LINE classification
No. 12-1000) is used. Working capital is defined
as “liquid assets – liquid liabilities”, and the
increase/decrease in working capital is defined as
the difference between the working capital at the
end of the period and that at the beginning of the
period (KIS-LINE classification No. 14-8000). For
the increase in long-term debt, the increase in
long-term debt in the statement of changes in
financial position (KIS-LINE classification No.
14-1420) is used. 

Classification of the groups of firms 
In classifying firms by their size, 66 listed firms
that recorded average annual sales of 300 billion
won or more from 1985 to 1993 are classified as
LMFs group, and 57 listed firms that recorded
average annual sales of 50 billion won or less are
classified as SMFs group. For a clearer test of the
hypothesis, firms in the intermediate range are
excluded from the analysis.12 As the proxy
variable for firm size, either total equity or total
assets may be used; but, in this study, total sales
amount is chosen as classification criteria, since
it is most frequently used when assessing the
market share of a firm in an industry.13

To estimate the change in the effect of financing
constraints on investment between the period

before and after IPO, data from 69 manufacturing
firms whose stocks were newly listed in 1988 are
taken. Among these 69 firms, 35 firms with 9-year
average annual sales of 35 billion won or more are
classified as LMFs group, and the remaining 34
firms are classified as SMFs group.

Summary of descriptive statistics
A summary of descriptive statistics on variables
in the regression analysis of listed and unlisted
firms is shown in Table I. The summary of listed
firms also includes descriptive statistics of LMFs
and SMFs. 

Descriptive statistics of the variables for the 69
firms that went public in 1988 for 9 years, during
the periods before IPO and after IPO are shown
in Table II. 

4.2. Empirical results

Test of the investment model
First, in order to determine the proper econometric
model for panel data analysis, variance compo-
nents due to individual firm effects (σj

2) and time
effects (σt

2) should be estimated. In the case of
listed firms, σj

2 is 181.384 (F-value: 8.76, p-value:
0.00) and σt

2 is 2.113 (F-value: 1.92, p-value:
0.06), while the variance components due to error
terms (σε

2) is 144.847 and the total variance is
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TABLE I
Summary of descriptive statistics on listed and unlisted firms

Variables Listed firms Unlisted firms 

All firms LMFs SMFs 

It/Kt – 1 (0.484 (0.433 (0.485 010.701
(1.331) (0.625) (0.359) 0(6.103)

Ct/Kt – 1 (0.247 (0.248 (0.245 000.203
(0.430) (0.165) (0.727) 0(1.104)

St/Kt – 1 (4.190 (4.084 (4.108 (05.759
(3.129) (3.503) (2.677) (15.950)

∆LDt/Kt – 1 (0.118 (0.103 (0.135 110.299 
(0.237) (0.150) (0.271) 0(1.705)

∆WCt/Kt – 1 (0.047 (0.008 (0.061 (–0.120 
(0.727) (0.304) (1.197) 0(5.038)

a I is fixed asset investment, S is sales, CF is cash flow, ∆WC is the increase in working capital, ∆LD is the increase in long-
term debt and Kt – 1 is the stock of fixed assets at the beginning of the period t. 
b The standard errors of the mean appear in parentheses.



328.345. σj
2 accounts for 55.24% of the total

variance, while σt
2 accounts for 0.64% of the total

variance. The F-test shows that σt
2 is different

from 0 only at a significance level of 10%. A
similar trend is found for unlisted firms. σj

2 is
1,046.658 (F-value: 1.72, p-value: 0.00) and σt

2 is
45.138 (F-value: 4.67, p-value: 0.00), while σε

2 is
1,824.517 and the total variance is 2,916.312. σj

2

accounts for 35.89% of the total variance, while
σt

2 accounts for only 1.54% of the total variance.
For unlisted firms, the F-test shows that the
variance component due to individual firm effect
or time effect is significantly different from 0; but
since the variance component due to time effect
is relatively small, an investment model thatcovers
only individual firm effect will be used in this
study.

To test for endogeneity, a Hausman test is con-
ducted to find out the relationship between error
terms ujt and independent variables Xjt. In the case
of listed firms, the χ2-value is 19.61 for LMFs and
20.95 for SMFs, so, they are statistically signifi-
cant. Since the null hypothesis H0, E(ujt |Xjt) = 0
is unacceptable, it would be better to use fixed
effect estimates rather than random effect esti-
mates. If endogeneity is present, only the estimates
from the fixed effects model remain consistent.
But in asymptotic cases, which is common in
panel data, the efficiency of the random effect
estimates is higher than that of the fixed effect
estimates. So, in this study, the results from both

the fixed effects model and the random effects
model will be presented.

Results of hypotheses testing
The main point of hypothesis 1 is that in the
presence of information asymmetry, the invest-
ment expenditures of SMFs will be more sensitive
to cash flow than those of LMFs. To satisfy this
hypothesis, the cash flow coefficient of SMFs
should be statistically significantly larger than that
of LMFs.

As seen in Table III, the cash flow coefficient
of listed SMFs in the fixed effects model and the
random effects model are 0.5412 and 0.5399
respectively, which are considerably larger than
that of LMFs 0.2422 and 0.2934. The regression
model with interactive dummy variables to find
out the difference in coefficients between SMFs
and LMFs shows that the t-value of the interactive
dummy variable for the cash flow coefficient is
1.99 for SMFs (p-value: 0.04). The difference in
the coefficient between the groups is statistically
significant at 5% significance level.14

This result suggests that for the listed firms that
have spent considerable time after IPO, firm size
can be the prior criterion for market imperfection
factors, such as information asymmetry, and that
transaction costs and information asymmetry may
differ significantly according to firm size. 

Hypothesis 2 suggests that the degree of
financing constraints in listed firms is lower than
in unlisted firms, and therefore, the sensitivity of
investment to cash flow for listed firms should be
lower than for unlisted firms. In order for this
hypothesis to be satisfied, the cash flow coeffi-
cient in the group of unlisted firms has to be
significantly larger than in the group of listed
firms.

It is difficult to compare the coefficient for
listed firms with that for unlisted firms because
of the different time periods (for listed firms, the
period of time is 9 years, whereas for unlisted
firms, 5 years). As shown in Table IV, the cash
flow coefficient for listed firms in the fixed effects
model is 0.5366, and 0.5398 in the random effects
model, while the cash flow coefficients for
unlisted firms are 0.7976 and 0.9299 respectively.
This result shows a higher cash flow coefficient
for unlisted firms than for listed firms.

The t-value of the difference in the coefficient
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TABLE II
Summary of descriptive statistics on variables of newly

listed firms in 1988

Variables Entire period Before IPO After IPO

It/Kt – 1 (0.432 (0.457 (0.412
(0.350) (0.615) (0.359)

Ct/Kt – 1 (0.311 (0.406 (0.207 
(0.328) (0.216) (0.326) 

St/Kt – 1 (4.950 (6.537 (3.657
(3.504) (4.315) (2.150)

∆LDt/Kt – 1 (0.142 (0.433 (0.112
(0.212) (0.931) (0.137)

∆WCt/Kt – 1 (0.131 (0.065 (0.037
(0.689) (0.572) (0.446)

a All variables are as defined in Table I, note a.
b The standard errors of the mean appear in parentheses.



between the groups is 4.824, which is statistically
significant. This difference might be caused by
lower information asymmetry in listed firms than
in unlisted firms as explained in section 2. Thus,
the results concerning hypothesis 2 show more
clearly that financing constraints are caused by
information asymmetry than the previous results
for hypothesis 1.

The point of hypothesis 3 is that even in the
same firm, the degrees of information asymmetry
before IPO and after IPO may differ, so the

sensitivity of investment to cash flow is higher
during the period prior to IPO than after IPO. In
order for this hypothesis to be satisfied, the cash
flow coefficient during the period before IPO has
to be significantly larger than the one during the
period after IPO.

The test results on hypothesis 3 are shown in
Table V. To analyze the effects of IPO on
financing constraints more clearly, the data for the
69 manufacturing firms newly listed in 1988, after
excluding the data of year 1988, are used for the
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TABLE III
Effects of financing constraints on investments based on firm size

Independent LMFs (66 firms) SMFs (57 firms)
variables 

Fixed effects model Random effects model Fixed effects model Random effects model 

CFt/Kt – 1 (00.2422 (00.2934 (00.5412 (00.5399
0(1.59, 0.01) 0(1.91, 0.00) (11.85, 0.00) (11.19, 0.00)

St/Kt – 1 (00.0205 (00.0142 (00.0783 (00.0757
0(1.78, 0.07) 0(1.32, 0.18) 0(4.86, 0.00) 0(4.67, 0.00)

∆LDt/Kt – 1 (00.3576 (00.3779 (00.1642 (00.1605 
0(2.96, 0.00) 0(2.99, 0.00) 0(1.36, 0.17) 0(1.27, 0.20) 

∆WCt/Kt – 1 (–0.2196 (–0.2298 (–0.1053 (–0.1032
(–4.06, 0.00) (–4.07, 0.00) (–3.60, 0.00) (–3.36, 0.00) 

R2 (00.0711 (00.1262 (00.2816 (00.2886 

a The dependent variable is the fixed investment-capital ratio (It/Kt – 1). All variables are as defined in Table I, note a.
b t-values and p-values are in parentheses.
c The individual firm effects in fixed effects model are not reported.

TABLE IV
Effects of financing constraints relaxation by the IPO

Independent Listed firms (215 firms) Unlisted firms (190 firms)
variables 

Fixed effects model Random effects model Fixed effects model Random effects model

CFt/Kt – 1 (00.5366 (00.5398 (000.7976 (000.9229
(14.56, 0.00) (13.82, 0.00) 00(9.87, 0.00) 0(10.67, 0.00)

St/Kt – 1 (00.0495 (00.0475 (000.0212 (000.0178 
0(5.97, 0.00) 0(5.59, 0.00) 00(3.35, 0.00) 00(2.62, 0.00) 

∆LDt/Kt – 1 (00.2729 (00.2801 (000.0524 (000.0120
0(4.38, 0.00) 0(4.24, 0.00) 00(1.02, 0.30) 00(0.21, 0.82)

∆WCt/Kt – 1 (–0.1205 (–0.1213 (0–1.0480 (0–1.0345
(–5.71 0.00) (–5.42, 0.00) (–66.18, 0.00) (–64.02, 0.00) 

R2 (00.4406 (00.4496 (000.9219 (000.9232 

a The dependent variable is the fixed investment-capital ratio (It/Kt – 1). All variables are as defined in Table I, note a.
b t-values and p-values are in parentheses.
c The individual firm effects in fixed effects model are not reported.



analysis in the fixed effects model. Results show
that the cash flow coefficient prior to IPO is
1.1113, whereas the cash flow coefficient after
IPO reduces drastically to 0.2904. To analyze the
difference in cash flow coefficient between two
periods, interactive dummy variable are used. The
results show that the t-value is –4.55 (p-value:
0.00), which means that the difference is statisti-
cally significant.15

Finally, the main point of hypothesis 4 is as
follows: the effects of financing constraints relax-
ation by the IPO in LMFs are lower than in SMFs;
and therefore, the change in the sensitivity of
investment to cash flow due to the IPO will be
lower in LMFs. To prove this hypothesis true, the
decrease in the cash flow coefficient of SMFs due
to the IPO should be statistically significantly
larger than that of LMFs. If the change in the
sensitivity of investment to cash flow due to the
IPO of SMFs is significantly different from 0,
while that of LMFs is not significantly different,
hypothesis 4 can be accepted.

The results on hypothesis 4 are shown in Table
VI. To test the difference in the change in cash
flow coefficient between LMFs and SMFs due to
the IPO, a regression model with interactive
dummy variables is used. In the case of LMFs, the
t-value of the interactive dummy variables for cash
flow coefficient is –1.62 (p-value: 0.12). This
means that there is no statistically significant
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TABLE V
Difference in financing constraints between the periods before and after IPO

Independent Fixed effects model Random effects model
variables 

Before IPO After IPO Before IPO After IPO

CFt/Kt – 1 (001.1113 (00.2904 (000.8758 (00.3921
00(4.99, 0.00) 0(8.87, 0.00) 00(5.31, 0.00) 0(6.76, 0.00) 

St/Kt – 1 (000.0460 (00.1197 (000.0185 (00.0480 
00(3.70, 0.00) 0(6.99, 0.00) 00(2.08, 0.03) 0(5.38, 0.00) 

∆LDt/Kt – 1 (000.0312 (00.8240 (000.0185 (00.9047
00(5.88, 0.36) 0(6.22, 0.00) 00(0.54, 0.58) 0(7.20, 0.00)

∆WCt/Kt – 1 (0–0.7063 (–0.2398 (0–0.7687 (–0.3067 
(–14.64, 0.00) (–6.11, 0.00) (–14.53, 0.00) (–7.73, 0.00)

R2 (000.7941 (00.4978 (000.7955 (00.6326 

a The dependent variable is the fixed investment-capital ratio (It/Kt – 1). All variables are as defined in Table V, note a.
b t-values and p-values are in parentheses.
c The individual firm effects in fixed effects model are not reported.

TABLE VI
Difference in the effect of financing constraints relaxation

by the IPO between LMFs and SMFs

Independent LMFs SMFs 
variables (35 firms) (34 firms)

CFt/Kt – 1 (00.7722 (001.1300
0(4.50, 0.00) 00(4.87, 0.00)

DUMCF (–0.2866 (0–0.8598
(–1.18, 0.12) 0(–3.63, 0.00) 

St/Kt – 1 (00.0341 (000.0180
0(2.97, 0.00) 00(1.35, 0.17)

DUMS (00.0229 (000.0770
0(1.75, 0.08) 00(4.45, 0.00) 

∆LDt/Kt – 1 (00.4464 (000.4067
0(3.00, 0.00) 00(1.99, 0.04)

DUMLD (00.9933 (000.5546
0(5.28, 0.00) 00(2.11, 0.03)

∆WCt/Kt – 1 (–0.5426 (0–0.8035
(–7.21, 0.00) (–10.13, 0.00)

DUMWC (00.2206 (000.6208
0(2.49, 0.01) 00(6.86, 0.00)

R2 (00.6823 (000.5823 

a The dependent variable is the fixed investment-capital ratio
(It/Kt – 1). All variables are as defined in Table I, note a.
DUMCF, DUMS, DUMLD, DUMWC represent interactive
dummy variable for each independent variable respectively.
b t-values and p-values are in parentheses.
c The individual firm effects in the fixed effects model are
not reported.



difference even at the 10% significance level. In
the case of SMFs, the t-value is –3.63 (p-value:
0.00), which means there is a statistically signifi-
cant difference in cash flow coefficients between
the two groups. So, in general, the effect of
financing constraints relaxation by the IPO is more
prominent in SMFs, which had initially faced
severer financing constraints than LMFs before
IPO.

5.  Conclusions

Capital market imperfections, such as information
asymmetry, increase the cost of external funds
compared with that of internal funds. This creates
financing constraints that limit the availability of
external funds, and makes investment excessively
sensitive to cash flow. This study has analyzed the
effect of financing constraints on corporate invest-
ment by introducing a new approach that over-
comes the problems discovered in previous
empirical studies.

At first, this study analyzes the effect of
financing constraints on investment by classifying
firms into two groups based on their size, the
method employed in previous empirical studies.
As expected, the test results show that the sensi-
tivity of fixed investment to cash flow in SMFs
is higher than that in LMFs. Therefore, it can be
said that the degree of financing constraints faced
by firms varies depending on their size.

Previous empirical studies emphasized the
difference between the groups of firms since cash
flow could be a proxy for future investment oppor-
tunities; however, they had limits in that they did
not consider unknown systematic factors other
than financing constraints that could cause differ-
ences in the sensitivity of fixed investment to cash
flow between groups of firms. This study has tried
to solve this problem by using a method that
compares the financial behaviors of firms before
and after their stocks are listed in a stock
exchange. The results show that the cash flow
coefficient for unlisted firms is higher than that
for listed firms; and the cash flow coefficient for
a firm before IPO is higher than after IPO.
Especially, the effects of financing constraints
relaxation by the IPO are more prominent in SMFs
than in LMFs. This result implies that, in order
to maximize the economic effect of the IPO,

government’s policy should be geared to empha-
sizing the IPO of small firms that are financially
sound.

The limits of this study and the direction for
future researches may be summarized as follows.

First, due to the problems in obtaining corpo-
rate financial data, the period of time for the
analysis have to be limited to 9 years for listed
firms and 5 years for unlisted firms. If longer time
series data are available, various econometric tech-
niques, such as the dynamic linear model and the
intertemporal difference estimator in the Hausman
test, which deals with measurement error problems
more accurately, may be employed.

Second, more meaningful results may be
derived by expanding the scope of research from
corporate to industry level and by comparing an
industry group that is likely to be more financially
constrained, with another industry group that is
likely to be less financially constrained.

At last, this study emphasizes the existence of
financing constraints caused by capital market
imperfection factors such as information asym-
metry. Since the existence of financing constraints
has been proved empirically, the analysis of the
sources of financing constraints should be pursued
in future studies. In this case, finding out the
sources of financing constraints and determining
proper proxy variables for each source of
financing constraints will be the core issues.

Notes
1 The institutional factors limiting availability of external
funds in Korea are as follows:

For instance, in the case of external financing from bank,
following practices are prevalent.

First, as a voluntary credit rationing, lending banks require
deposits or loan amounts, partly or in whole, to be placed in
them, or require provision of adequate collateral to secure
credit, since it is quite difficult for them to sort out reliable
customers solely by their independent appraisal. Second, as a
compulsory credit rationing, there are such institutional factors
as government intervention through interest regulations, a dual
interest rate structure resulting from the gap between practical
market-based interest rates and official interest rates set by the
monetary policy authorities, a credit control system in which
distorted political support is given to large-sized firms and
export-oriented manufacturing firms, while restricting the
supply of loans to small and medium-sized enterprises and
firms operating mainly for domestic demand.

External financing through issuing new shares is also
limited by regulations governing new shares and arbitrary
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government adjustment of IPO timing through consideration
of stock market circumstances. 
2 This approach is referred to as a split-sample approach
since it classifies firms by assuming the existence of firm
heterogeneity in financing constraints. On the other hand, the
representative firm approach refers to one interpreting exces-
sive sensitivity of investment to cash flow, after controlling
the expected future profitability of investment as a signal of
the existence of financing constraints. The representative firm
approach has problems in that it is difficult to select appro-
priate variables that represent investment opportunities. In this
case, internal cash flow may reflect a future investment
profitability that cannot be controlled by the proxy variables
for an investment opportunity (Generally, Tobin’s q is used
as the proxy variable); and as a result, the effect of financing
constraints can be overestimated. For the previous study which
applied the representative firm approach, see Fazzari and
Athey (1987).
3 For detailed explanation, see Blinder (1988).
4 Bond rating (Whited, 1992), maturity of firms, dispersion
of ownership (Schaller, 1993) and membership in an indus-
trial group (Hoshi et al., 1991) are some of the criteria that
previous empirical studies used as the indicators of differences
in information asymmetry across firms.
5 In Korea, Korea Stock Committee (KSC) which takes
charge of Korean stock exchange limits IPOs very strictly, in
due consideration of stock price fluctuations, especially
relating to the Korea Composite Stock Price Index (KOSPI).
For this reason, IPO of a firm is determined by concurrent
stock market conditions (environmental factors) rather than by
the company’s financial status or management performance.
It is not unusual for some companies to wait 2 ~ 3 years before
obtaining the permission for IPO, albeit fulfilling all specified
requirements. For example, Korea Telecom (KT), the largest
telecommunication operator in Korea, fulfilled all the require-
ments for the IPO; but its IPO has been postponed for over 4
years by the government, for fear of the consequential shock
to the stock market which has been on a downward trend.
Therefore, it is reasonable to view the IPO in Korea as an
exogenous event, rather than as an endogenous event whose
occurrence can be determined by internal factors within a firm.
6 For the benefits and costs of IPO, see Pagano M., F. Panetta
and L. Zingales(1995). 
7 For example, according to the Korean stock exchange law,
the stock exchange can request listed firms to confirm or deny
on the rumors related to them, and can also request disclo-
sure of important information, if any, that is not made public,
in case of frequent changes in stock prices and trade volumes.
The important information, that is not made public, refers to
the information on firms that is likely to affect investors’
decision making and is not released to the general public.
Listed firms should disclose the information without delay,
unless the disclosure is impossible due to government regu-
lations, natural disaster or other uncontrollable reasons. 
8 Since a firm’s IPO is a pure financial event, it is quite
plausible to assume that no changes in investment opportuni-
ties are caused by the IPO. 
9 The difference between the fixed effects model and the
random effects model is that in the fixed effects model,
dummy variables are used to represent individual firm effects

and time effects, while in the random effects model, both
effects are introduced into the model through variance com-
ponents in error terms. See Matyas and Sevestre (1992) and
Maddala (1993).
10 For the derivation of (1), see Devereux and Schiantarelli’s
(1989) Appendix. Similar model to (1) were also used by
Fazzari and Petersen (1993) and Carpenter (1994). However,
instead of q model, sales accelerator model is used in this
study because it is difficult to estimate Tobin’s q for unlisted
firms.
11 For further details of these financial statements, refer to
“KIS-LINE users’ manual (1994)”. KIS-LINE is an on-line,
real-time strategy information system operated by Korea
Investors Service Inc., a representative Korean credit rating
company, similar to Moody’s or Standard and Poors. This
system represents the largest data bank in Korea dealing with
overall data on the economy, finance, industry and the
corporate sector. The corporate finance DB of the system, in
particular, features the longest time series accounting data on
Korean listed and unlisted firms. Although more detailed data
(e.g., to which industries individual firms belong) should be
supplmented with respect to individual firms, its accounting
data is credited as most reliable in Korea. So, this DB is most
frequently used by scholars for the studies regarding corpo-
rate finance in Korea.
12 In this study medium-range firms has been excluded from
the analysis, considering possible intertemporary changes in
the financing constraints faced by these firms. Analysis of
these firms shows that the cash flow coefficient representing
financing constraint effects is 0.5127 (t-value: 3.48, p-value:
0.00). This estimate is not significantly different from that
for LMFs, but is significantly different from that for SMFs.
This result shows that financing constraints effects are espe-
cially high on SMFs in Korea.
13 Faroque and Ton-That (1995) also used sales as the
criterion for firm size in classifying firms into groups.
14 For the sake of convenience, only the results based on the
fixed effects model will be presented from now on. The results
based on the random effects model are not significantly dif-
ferent in interpretation.
15 Although not shown in the test results, in the case of the
33 firms whose stocks that were newly listed in 1990, the
cash flow coefficient before IPO is 1.3653 and 0.5218 after
IPO.
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